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SEQ 0002 

27-0ec-1984 12:47:18 VAX 11 Bliss 16 v4 0 $79 Pege 1 
27-Dec 1984 09:43:47 DISKSUSERZ: (POWERS })ZROAFO.REQ;5 (1) 

CSSAAEHASHEHSHSAHSS HEHE SHAHOHSEHHESHOHROSEHEHEHEHEHEHESSHEOEHHSHHHHHEHHHEESEHHHHEHEOED 

‘ e 

‘ LITERALS ° 
.] e 

CaSSEHHASAHSSHSSSHASSASHESSAHOHHHAHSHOHHHESHOHHEHSEEHOHEHOHSSHOEHEHEHEHSHHEOHOHHOHEHHOOD 

i] 

LITERAL 
t 

lessese OOT TRAP VECTOR LOCATION 
e 

O_TVEC 2 f0'1l4', 
¢ 

Sesscee HARDWARE ADORESSES ETC. 
e 

INIT_INTR_VECT = #0'154', ! VECTOR ADORESS 
INIT_IP_AOOR © #0'172150',~ ! IP REGISTER ADORESS 
INIT BR_LEVEL = o'4', ! BUS REQUEST LEVEL 

e 

LINE _CLOCK © $0! 177546" ! LINE-CLOCK ADORESS 
t 

teeseee HARDWARE LIMITS 
e 

MAX_CTLR = 1, ! MAXIMUM NUMBER OF LCP CONTROLLERS ALLOWED 
UNITS _PER_CNTR = 4, ¢ MAXIMUM UNITS PER CONTROLLER 
MAX UNITS * MAX_CTLR © UNITS_PER_CNTR, * MAXIMUM NUMBER OF UNITS TO TEST 

RDS1_MAX_TRACK = 1200, ¢ MAXIMUM NUMBER OF TRACKS FOR RDS1 
ROS1_SEC_PER_TRK= 18, ! NUMBER OF SECTORS PER TRACK FOR ROS1 
ROS 1 _MAX_LBN *® ROS1_MAX_TRACK * ROS1_SEC_PER_TRK - 1,! MAX LBN FOR ROS1 

ROS2 _MAX_TRACK © 2976, $ MAXIMUM NUMBER OF TRACKS FOR ROSZ 
ROS2_SEC_PER_TRK= 18, ! NUMBER OF SECTORS PER TRACK FOR ROS2 
ROS2 _MAX _LBN * ROS2_MAX_TRACK @ ROS2_SEC_PER_TRK - 1,! MAX LBN FOR ROS2 

RXSO_MAX_TRACK = 60, ! MAXIMUM NUMBER OF TRACKS FOR RX50 
RXSO_SEC_PER_TRK= 10, ! NUMBER OF SECTORS PER TRACK FOR RXS5SO 
RXS0 _MAX_LBN ® RXSO_MAX_TRACK © RXSO_SEC PER_TRK - 1,! MAX LBN FOR RX50 

BYTES_PER_SECT = Si2, ! BYTES/SECTOR (AT PRESENT SAME FOR ROs AND RXs) 
: MAX_XFER_SIZE »° 2 « BYTES_PER_SECT, ! ARTBITRARY MAX SIZE OF EACH DISK 1/0 

MAX_XFER_SIZE = BYTES_PER_SECT *« 3 / 2, 
4 

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

e 

teesese RING SIZES 
| 

CR_LOG * 2, ! LOG2 LENGTH OF COMMAND RING 
RR _LOG * 2, ! LOG2 LENGTH OF RESPONSE RING 
CRING_LEN * 1 ¢ CR_LOG, ! COMMANO RING LENGTH 
RRING LEN « 1 ¢ RR_LOG, ! RESPONSE RING LENGTH 

6 

teesses OFFSETS CIN WORDS) 
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‘esases 
t 

LBNADR_LEN = 2, 'MAX_LBN’S ARE 2 WO ADDRESSES 

HMPT_LEN - 6, * SIZE (WORDS) OF Hw P-TABLE 

COMM_LEN « CRRING_LEN « 2) + (CRING_LEN « 2) + 4,! SIZE (WORDS) OF COMMUNICATION AREA PER CONTROLLER 
UNIT_SIZE = 16, ! SIZE (WORDS) OF CST UNIT ENTRY 

CST_LEN * UNITS_PER_CNTR « UNIT_SIZE + OF_UN,  ! SIZE (WOROS) OF A CONTROLLER STATUS TABLE 
TALLY_CLEAR - 7, ¢ SIZE (WORDS) OF STATISTICS TOL CLEARED EVERY PASS 
TALLY_TOTALS = 20, ‘ SIZE (WORDS) OF STATISTICS TABLE FOR TOTALS 

TALLY_LEN * TALLY _CLEAR +» TALLY_TOTALS, ¢ SIZE (WORDS) OF A STATISTICS TABLE 
C_ERR_LEN * 1, ! SIZE (WORDS) OF CONTROLLER ERROR TABLE 
RP_LEN = 22, ¢ SIZE (WORDS) OF A RETURN PACKET 
MSG_LEN 2 30, * SIZE (WORDS) OF AN MSCP MESSAGE (TEXT PORTION) 
PKT_LEN * MSG_LEN + 5, ! SIZE (WORDS) OF AN MSCP PACKET 
OCT_LEN » 9, * SIZE (WORDS) OF A ORIVER CONTROLLER TABLE 
ROM _LEN * 16, * SIZE (WORDS) OF THE RANDOM NUMBER TABLE 
MAX_UDP_CNT - 16, { MAX SIZE OF USER DATA PATTERN 
MAX_BUF _CNT » (CRING_LEN © 2) « MAX_CTLR, ! MAX NO. OF I/0 BUFFERS (BUFF_ADOR & BUFF _OWN) 
PKT_CNT = ((CRING_LEN « 2) + RRING_LEN) © MAX_CTLR, 

¢ NO. OF MSCP PACKETS IN POOL 
RP_CNT * PKT_CNT - (RRING_LEN © MAX_CTLR), ! NO. OF RETURN PACKETS IN POOL 
100Q_LEN » RP_ENT, ¢ NO. OF ENTRIES IN I/O DONE QUEUE (I00Q) 
OUTC_CNT © CRING_LEN « 2, ¢ NO. OF ENTRIES/CONTROLLER’S OUTSTANDING CMD LIST 
DP _CNT * 21, ¢ NO. OF PRE-DEFINED DATA PATTERNS 
EP_CNT » MAX_CTLR * RRING_LEN @ 3, ! NO. OF ERROR-LOG PACKET SAVE BUFFERS 
EP_LEN 2 PKT_LEN - 3 + i, ! LENGTH OF EACH ERROR-LOG SAVE BUFFER 
LAST_PKT_LEN ° 3, ! BUFFER LENGTH TO SAVE INFO. ABOUT LAST RESPONSE 
TOO_MANY_READS «= 2, 'FOR READ/WRITE BALANCE WITH HOST READ COMPARES 7227 
DESC _SIZ 2 4, ‘NO. OF BYTES IN A PACKET DESCRIPTOR 222 

i] . 

tencess SW P-TABLE FLAGS (SWP_FLAGS) 
t) 

'27Z SWF _TRC * #0'000001', ! DIAGNOSTIC TRACE 
SWF _APT * #0’ 000001’, 'RUNNING UNDER A.P.T. MONITOR 222 
SWF _ROM * #0’ 000002’ , ! RANDOM SEEK MODE 
SWF _CRC * #0'000004' , ' READ-COMPARE AT CONTROLLER 

' SWF _OCC © #0'.000010' , : ORIVE COMPLEMENT COMPLETE 
SWF _CWC * #0'000020' , ! WRITE-COMPARE AT CONTROLLER 
SWF _HWC ® #0'000040', ' WRITE-COMPARE AT HOST 

D1 

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

VAX-11 Blies 16 V4.0-579 
DISK SUSER2: (POWERS )ZROAFO,REQ;5 

OF _UN » 3, ! OFFSET FROM START OF CST TO FIRST UNIT 
OF _OATA = 0, : OFFSET TO DISK UNIT FLAGS WITHIN UNIT'S CST 
OF _BEG - 1, ! OFFSET TO BEGINNING BLK NO. WITHIN UNIT’S CST 
OF _BEG1 * 2, !OFFSET TO START BK HI 222 
OF _END : 3, !OFFSET TO ENO BLOCK LO Z2Z 
OF __ENO1 2 4, ‘OFFSET TO ENO BK HI 2ZZ 
OF _NAME _O * 5, {OFFSET TO let 2 CHARS OF NAME 277 
OF NAME _2 * 6, OFFSET TO 2nd 2 CHARS OF NAME 277 
OF _DUPFLAGS = 8, {OFFSET TO DUP FLAGS 22Z 
OF _COUNT * 9, {OFFSET TO MSCP FUNCTION COUNTER 222 
OF _OBN * 8, OFFSET TO RELATIVE OBN ZZZ 

TABLE AND OTHER STRUCTURE SIZES 
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tessese 
J 

‘ 

eeeses 
: 
! 

§$eeeses 
8 

FLAGS FOR OUP EXERCISER (OUP_FLAGS) 

SWP_DINT fo'2', 

ENTRY _REASON VALUES 
(HOW PROGRAM WAS INVOKED) 

START 
RESTART 
CONT 
PWR _FAIL 
NEW_PASS 

OROP UNIT REASONS 
INTO CUR VECTOR) (LOADED 

O
S
A
I
K
U
 
W
Y
O
 

10, 

MISCELLANEOUS LITERALS 

INI_ATT 
WR_RING 

QIO_PER_CTLR 
MAX _XFER 
REMOVABLE _6IT 
FIXEO_6I* 
REMOVABLE 
FIXEO 

2. 
((0'200') or (CR_LOG ¢ 3) or CRR_LOG) 

CRING_LEN «© 2, 
256, 
o'0', 
#o'20', 
QO. 
1, 

E | 

27-Dec-1984 12:47: 
27-Dec-1984 09:43: 
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18 VAX-11 Bliss 16 V4.0 579 P 3 
47 DISK $USER2 ; (POWERS ) ZROAFO.REQ;5 (1) 

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 OUP DIAGNOSTIC 
REWRITE BLOCKS WHEN “FORCED ERROR” BIT DETECTEC 
MALT 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’ ORS FLAG? 
COUNT EACH RETRY AS ANOTHER EXTRA SOFT -ERROR 

ZZZ 
ZZZ 
ZZZ 

START 
RESTART 
CONTINUE 
POWER FAIL 
NEW PASS 

USER COMMAND 
CONFIGURATION ERROR 
INITIALIZATION ERROR 
TRANSFER LIMIT REACHED 
HARD ERROR LIMIT REACHED 
UNRECOVERABLE DEVICE ERROR 
UNRECOVERABLE CONTROLLER ERROR 
ONLINE FAILED 
ACCESS TO LAST TRACK FAILED 
WRITE PROTECT CONFLICT 
COMMAND TIME OUT 

NO. OF HW 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/O TRANSFER 
BIT IN HARDWARE TABLES MARKING A REMOVABLE DISK 
BIT IN HARDWARE TABLES MARKING A FIXED OISK 
NUMBER FOR REMOVABLE DISK WHEN SHIFTED RIGHT 
NUMBER FOR FIXED DISK WHEN SHIFTED RIGHT 
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t 

teeenne 
i] 

‘ 

'easane 
| 

4 

teoneese 
4 

¢ 

'eoncese 
] 

8 

!eusese 
$ 
! 

RX_50 - 0, 
RO_51 a a 
RO_52 ee, 

MSCP PACKET DESCRIPTOR 

E0D_OWN = t0' 100000’, 
ED_FLAG # #o'040000',. 

MSCP COMMAND PACKET OPCOODES 

OP _MSK « £0o'177', 
OP _ENO = #o'200', 
OP _ACC # go'20', 
OP _ONL * go'll', 
OP _RO = f0'41', 
oP _Scc = fo'4', 
OP_WRT = #o'42', 
oP _GOS = to'l', 
OP _ESP = fo'2', 
OP _ELP = go'3', 
oP _SOO = to'4', 
oP _RCO = to'5', 
OP _ABT = £o'6', 

PACKET SIZES 

SZ_ACC = sdecimal ‘32’, 
SZ_ONL = decimal '36', 
SZ_RO © sddecimel ‘32’ 
SZ_SCC = shdecimal '32', 

_URT = sdecinal ‘32’. 
SZ._GEN = sdeciael '32', 
SZ_REC © SDECIMAL ‘28’ 
SZ_SEN = SODECIMAL ‘28' 
SZ_ELP = SDECIMAL '18' 
SZ_ABT = SDECIMAL ‘12’ 
SZ_GOS = sDECIMAL ‘12’ 

MSCP COMMAND MODIFIERS 

MO _CepP * to'040000', 
0 _ExP * $9‘ 100000', 

CONNECTION ID VALUES (MSCP_PKT, RETPKT) 

SEQ 0005 
27-Dec-1984 12:47:18  VAX-11 Bliss 16 V4.0-579 Page 4 
27-Dec-1984 09:43:47  DISKSUSERZ: [POWERS )ZROAFO.REQ;S (1) 
!D_TYPE FLAG = 0 FOR RXSO 2272 
‘0. TYPE FLAG = 1 FOR RD51 7222 

2 FOR RDS2 222 

! OWNERSHIP B87T 
! FLAG BIT 

OPCODE MASK 
ENDCODE DESIGNATOR 
ACCESS COMMAND 
ONLINE COMMAND 
READ COMMAND 
SET CONTROLLER CHARACTERISTICS COMMAND 
WRITE COMMAND 

!get dust status 222 
‘execute supplied prog 222 
‘execute locel program ZZZ 
!send dete Z2Z 
treceive dete Z2Z 
tebort program ZZZ 

! ACCESS 
ON ALINE COMMAND 

' SET CONTROLLER CHARACTERISTICS 
8 

! GENERAL PACKET SIZE 
: Z2Z 
: Z2Z 
: 22Z 
: 22Z 
: Z2Z 

! COMPARE 
! EXPRESS REQUEST 

(SERVE AS SOURCES AND DESTINATIONS OF MSCP MESSAGES) 

CIO_OISK = 0, 
CIO _msScP = 0, 

CIO_TAPE = 1, 
CIO_OUP * 2, 
CIO_ORIVER e w

 

! OISK MSCP 
!OI1SK MSCP 

! TAPE MSCP 
! DIAGNOSTIC ANO UTILITIES PROTOCOL 
! EXERCISER “DRIVER’ 
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teacuase 
’ 

tasaces 
' 
' 

tessese 
: 
: 

'essese 
e 

'seeeee 
4 

'eesese 
i] 

MESSAGE TYPE VALUES 

MT_SEQ - 0, 
MT_OG a © 
MT_CRO = 2, 
MT _FATAL = 3, 
MT_TIMEQUT * 4, 

CONTROLLER FLAGS 

a 

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

SEQ 0006 
Pege 5 

(1) 
18 VAX-11 Bliss 16 V4.0-579 
47 OISK SUSER2: [ POWERS )ZRQAFO.REQ;5S 

SEQUENTIAL (FROM PORT) 
DATAGRAM (FROM PORT) 
CREOIT NOTIFICATION (FROM PORT) 
FATAL DEVICE ERROR (FROM “DRIVER” ) 
COMMANO TIMEOUT (FROM “DRIVER” ) 

CIN SET CONTROLLER CHARACTERISTICS COMMAND AND RESPONSE ) 

CF _ATM * #0'000200' , 
CF _MSC * o'000100', 
CF _OTH * t8o'000040' , 
CF _THS = #0'000020', 
CF _MASK = CF_ATN or CF_MSC or CF 
CF _MASK = CF_MSC or CF_THS, 

UNIT FLAGS 
CIN ONLINE COMMAND AND RESPONSE ) 

UF REMOVABLE = 0'000200' . 
UF _WPH = #0'020000' , 

STATUS / EVENT CODE DEFINITIONS 

ST_SUC * #0'0', 
ST_CMD = fo'l' 
ST_ABO = to'e' 
ST_OFL = to’ 3’ 
ST_AVL * So'4' 
ST _MFE = to'S', 
ST_WPT = £o'6' 
ST_Cep = fo'7', 
ST_OAT = #0'10', 
ST_HST * go'll', 
ST_CNT * to'l2', 
ST_ORV = fo'13' 
ST_OIA * t0'37' 

END MESSAGE FLAGS 

EF _BBR * #0'200', 
EF _BBU = #09'100', 

RORX LITERALS 

RCIP = 0, 
RCSA a 

COMMON SA REGISTER BIT DEFINITIONS 

-THS, 

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 MEOIA 
WRITE PROTECT (CHAROWARE ) 

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 OIAGNOSTICS 

BAD BLOCK REPORTED 
BAD BLOCK NOT REPORTED 

IP REGISTER 
SA REGISTER 
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teeenee 
4 

tesseace 
i) 

Seasases 
‘ 

{eeeeee 
e 

'easese 
q 

668686 
6 

SA_S1 * 9'004000' , 
SA_S2 = #o'010000', 
SA_S3 * #0'020000', 
SA_S4 * so'040000', 
SA_ERR = #o'100000' , 
SA_INT * #o'000200' . 
SA_GO = #o'000001', 

INITIALIZATION STEP READ MASKS 

S1_MASK = to' 176000’, 
S2 _MASK * #0'174377', 
S3_MASK = #0'174377', 
S4_MASK * t8o'174000', 

COMMAND TYPES 

Te_CMD = 0, 
SEQ_CMD = 1. 
NON_SEQ_CMD * 2, 

ERROR-LOG FORMAT TYPES 

FORMAT _CNTR = £o'0', 
FORMAT _HOST = to'l', 
FORMAT _XFER = fo'2', 
FORMAT _SOI «= £o'3', 
FORMAT _SDE = #o'4', 

ERROR-LOG BLOCK NUMBER INFORMATION 

TYPE _LBN * #o'0000', 
TYPE _RBN * #0'0110', 

mSCP DISK MODEL CODES 

MODEL _RXSO = 7, 
MODEL _ROS1 = 6, 
MODEL _ROS2 = 8, 

LITERALS FOR READABILITY 

YES = 1, 
NO = 0, 
TRUE = 1, 
FALSE = 0, 
SUCCESS = 1, 
FAILURE = 0, 
FQUND = 1, 
NOT _FOUNO = 0, 
PRESENT =i, 
NOT _PRE SENT - 0, 
UNPROTECTED - il, 

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

e
e
 

SEQ 0007 
16 VAX-11 Blise-16 V4.0-579 Page 6 
4? DISK SUSER2: (POWERS JZROAFO.REQ;5 (1) 

STEP } STATUS BIT 

3 
v 4 

ERROR INDICATOR 
INTERRUPT ENABLE DURING INITIALIZATION 
GO BIT TO START FIRMWARE 

STEP 1 READ BITS 

u
t
r
 

v 

IMMEDIATE COMMAND 
SEQUENTIAL COMMAND 
NON- SEQUENTIAL COMMAND 

CONTROLLER ERROR 
HOST MEMORY ACCESS ERROR 
OISK TRANSFER ERROR 
‘STANDARD DISK INTECONNECT’ ERROR 
SMALL DISK ERROR 

LOGICAL BLOCK NUMBER 
REPLACEMENT BLOCK NUMBER 

RXx50 
ROS1 
RDS2 

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



o
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0
 

OG
 
0
0
0
0
 PROTECTED 

ONL INE 
OFFLINE 
TOLE 

ACTIVE 

FULL 
EMPTY 
HRD _OCCURED 
HRO_NOT_ ICCURED 
ALL _ONES #0'177777'; 

I] 

27 Dec 1984 12:47:18 VAX-11 Bliss 16 V4.0 579 
27-Dec 1984 09:43:47 DISK SUSER2: (POWERS )ZRQAFO.REQ;5 

DISK HAS PROTECTED CUSTOMER LBN’'S 

!TOLE 

!ACTIVE 

t 
e 
, 
. 
¢ 
e 
i] 
° 

ERROR-LOG SAVE PACKET FILLED 
ERROR-LOG SAVE PACKET PRINTED 
HARD ERROR DETECTED IN RESPONSE PACKET 
HARD ERROR NOT DETECTED 

SEQ 0008 
Page 
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27-Dec-1984 12:47:18 VAX-11 Bliss 16 V4.0-579 
27-Dec-1984 09:43:47 DISK SUSER2: [POWERS )ZRQAFO.REQ;5 

PEHeHRAERHREREEHES > LEREHAEEERADARESHEDHESEEAEHEEEREAESEOREREHHSEHEDRHESESEEEEEADES 
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CSSSCAEKAERESEESHSESRAEEARESERECEESHAAEEHRESEOOEEHEEAEHAEESEERESSOREHEOHAREEEEDRESEOHOEES 

FIELD 
i) 

teeeees HARDWARE P-TABLE FIELDS 
e 

HWP FIELDS = 
set 
HP _IP_ADOR 
HuP _VECTOR 
HuP _BR_LEVEL 
HuP _OISK 
HWP _DISK _NUM 
HWP _OISK_TYPE 
HuP _DISK _DUPEX 
MMP _OISK _OUPWT 
HWP _ENTIRE 
HP _DISK_CP 
HWP _BEG_TRK 
HWP BEG_TRK1 
HWP _END _TRK 
HWP _END_TRK1 
tes, 
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‘eeeees COMMUNICATION AREA HEADER FIELDS 
‘ 

COM_FIELDS = 
set 
ADAP _CH * 
CMO_INT s 
RSP _INT = 
tes, 

DUP BUFFER FIELD 

: 

'eesese CONTROLLER STATUS 
ty 

CST_FIELDS = 

(1, 8, 8, 0), 

{2, 0, 16. 0), 
{3. 0. 16, 0) 

{O, 0, 16, 0), 
(1, 0, 16, 0), 
{2. 0, 16, 0], 
{O, 12, 4, 0), 
{0, 0. 12, 0) 

TABLE (CST) FIELOS 

IP ADORESS 
VECTOR ADORESS 
BUS REQUEST LEVEL 
OISK CALL FIELOS) 
OISK NUMBER 

! OISK TYPE 
RUN DUP EXERCISER 222 
!OUP WRITE FLAG 'Z2Z 
!TEST ENTIRE DISK !ZZZ 
! PROTECT CUSTOMER DATA BIT 
! BEGINNING TRACK LO $ZZ2Z 
! BEGINNING TRACK HI !ZZ2Z 
! ENDING TRACK LO !22Z 
! ENDING TRACK HI $222 

ADAPTER CHANNEL NUMBER FOR PURGES 
COMMAND RING INTERRUPT 
RESPONSE RING INTERRUPT 

Z2ZZ 
Z22Z 
ZZZ 

$Z2Z 
$ZZZ 
!22Z 
!22Z 
'ZZZ 
$222 
$222 
!222 

SEQ 0009 



Se
 

Be
 

Be
 

Ge
 

Be
 

Be
 

Oe
 

Gt
 

Ge
 

Ge
 

OF
 

Ge
 

BF
 

Bt
 

Os
 

GF
 

Ge
 

Oe
 

Be
 

Gs
 

Ge
 

Os
 

GE
 

OF
 

Ge
 

BO
 

Be
 

OF
 

Of
 

Br
 

GF
 

Ge
 

OF
 

0
 

OF
 

68
 

Os
 

OF
 

Oe
 

Oe
 

Of
 

OF
 

wF
 

BF
 

Gs
 

OF
 

Bs
 

Oe
 

we
 

OF
 

OF
 

as
 

as
 

fo
 
o
R
o
k
o
k
e
o
K
o
k
o
k
o
k
o
Z
o
l
o
k
o
k
o
k
o
l
o
k
o
k
o
l
o
k
o
l
o
l
o
k
o
l
o
s
o
l
o
l
o
l
o
f
o
l
o
 

fo
l 
o
k
o
k
o
l
o
R
o
l
o
l
o
l
o
l
o
l
o
l
o
l
o
k
o
l
o
x
o
x
o
k
o
x
o
l
o
r
e
x
o
l
o
r
e
)
 

a 

wn
 

~4
 

P-
) 

—_
 

m
 

o
a
u
#
-
s
 

7
.
 

U
e
 

- 
+ 

p
e
e
 

o
o
 

o
 

t
t
 

O
w
 

O
 

e
w
e
 w
s 

a 
b
e
a
r
 

@2
O 

w
r
 

o
o
o
 

w
e
s
 

O
O
O
O
 
0
0
0
 
O
H
H
 

O
 

O
D
O
 
O
O
w
O
s
 

© 
© 

oe 
K
e
e
 

8 
ee 

—
 

en
ed
 
Ce
e 

Nes
see

l 
Ce
e 

be
e 

B
O
M
D
G
D
I
O
O
V
O
O
F
r
 

KE 
K
K
H
 
B
O
O
 

@
W
O
r
o
d
 

é =)
 

e
e
n
e
e
#
s
e
n
e
n
r
n
s
u
n
s
n
s
A
r
n
r
e
n
r
s
e
#
w
#
e
#
 

w
#
a
s
 

h
e
h
 

O
O
O
O
 

I
A
M
 
A
W
W
W
 

M
M
e
 

Pe
 

Oo
 

O
m
 
r
r
r
 

O
 
O
e
 

© 
© 

© 
© 

© 
ee
 

6 
L
N
 
B
W
N
e
 

© 
© 

O
B
p
s
a
e
 2
 

« 
a
 

- 
O
o
o
c
o
 

1
D
 

= 
b
e
 

Oe
 

F
E
S
 

A
P
S
 
F
E
R
S
 

F
S
A
 

A
 

F
S
 

A
E
S
 
F
A
F
A
 

P
A
 
E
S
S
 

[c
ee

 
T
o
e
 

c
e
 
D
e
 

|
 

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

tes, 

teeesee MSCP PACKET FIELDS 
, (NOTE: BASE ADORESS OF PACKET REFERENCES THE PACKET'S OWN 

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

PKT_FIELDS = 
set 

HEADER FIELDS 

PKT_LO = (0, 0, 16, 0), 
PKT_HI = (1. 0, 16, 0), 
PKT_U = (1, 0. 2, 0), 

Kl 

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

VAX 11 Bliss 16 V4.0 579 

IP ADORESS 
VECTOR AODRESS 
CONTROLLER STATUS 
BUS REQUEST LEVEL 

OISK O CALL FIELOS) 
OISK NUMBER 
DISK TYPE 
DISK O UNIT NUMBER (ORS UNIT) 
DISK O FATAL ERROR BIT 
DISK O STATUS BIT 
DISK O PRESENT BIT 
OK O PROTECT CUSTOMER DATA 

!0K O BEGIN TK LO Z2Z 
!0K 0 BEGIN TK HI 222 
!0K O END TK LO ZZZ 
'OK O END TK HI 22Z 
!OK O MANE BYTE 0 2ZZ 
!OK O NAME BYTE 1 222 
'0K O NAME BYTE 2 ZZ2Z 
!OK O NAME BYTE 3 ZZZ 
'NUL AFTER NAME 22Z 
!OK O RELATIVE OBN 2ZZ 
!0K 0 DUP WRITE FLAG 222 
!0K 0 ACTIVE FLAG 222 
{OK O DUP ERROR FLAG 222 
!0K O NO DUP MEDIA FLAG 222 
!DK O RELATIVE MSCP FUN- 222 

CTION COUNTER ZZZ 
22Z 
Z2ZZ 
Z2Z 
222 
22Z 
222 
ZZZ 

! PACKET DESCRIPTOR (LO ORDER) 
! PACKET DESCRIPTOR CHI ORDER - ALL FIELOS) 
! PACKET DESCRIPTOR CHI ORDER UNIBUS BITS) 

SEQ 0010 

OISKSUSER2: [ POWERS | ZRQAFO.REQ;5 

NUMBER OF UNITS (DISKS) FOR THIS CONTROLLER 
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L1 
27-Dec-1984 12:47:18 
27-Dec-1984 09-4%, 

PKT_Q = (1, 2, 4, 0), 
PKT_F = (1, 14, 1, 0), 
PKT_O « {1, 15, 1, 0), 
CMO_TYPE = (2, 0. 8 0}, 
RSP_RECEIVED «= (2, 8 8, 0), 
MSGLEN s (3, 0. 16, 0). 

CREOITS » (4, 0, 4, 0), 
MSGTYP » (4, 4, 4, 0}, 
LONNIDO » (4, & 8, O), 

GENERIC COMMAND PACKET ANDO END PACKET HEADER FILEOS 

CRN_LO = (5, 0, 16, 0), 
CRN_HI = (6, 0, 16, 0). 
DOK _NUM = (7, 0. 16, 0), 
OPCODE «= (9, 0, 8, 0}, 
MODIFY » (10, 0, 16, 0], 
STATUS _CODE «= (10, 0, 5, 0), 
STATUS_SUBCODE += [10, 5. li. OJ. 

READ, WRITE, AND ACCESS COMMAND FIELDS (FOR COMMAND AND 

BC_LO « (11, 0, 16, OJ), 
BC _HI = (12, 0, 16, O}, 
BUF _O = (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 _5 = (18, 0, 16, 0), 
LBN L s (19, 0, 16, 0). 

LBN_H = (20, 0, 16, O}, 

* DUP PROGRAM LETTER FIELOS (FOR EXECUTE LOCAL PROGRAM CMO) 

u1 = (11, 0, 8 0). ‘LETTER NO 
Le = (11, 8 8, 0), ‘LETTER NO 
L3 «= (12, 0, 8 0), ‘LETTER NO 
L4 = (12, 8, 8, 0), ‘LETTER NO 
LS « (13, 0, 8, 90). ‘LETTER NO 
L6 » (17, 8, 8, 0), ‘LETTER NO 

SET CONTROLLER CHARACTERISTICS COMMAND FIELOS 

C_FLAGS = (12. 0. 16. 0], 

ONLINE COMMAND FIELDS 

U_FLAGS = (12, 0, 16. 0), 
OOP AR = (19, 0, 16, 0) 
tes, 
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SEQ 0011 
VAX-11 Bliss-16 V4.0-579 Page 10 

47 DISK $USER2: (POWERS JZROAFO.REQ;5 (2) 

PACKET DESCRIPTOR (HI ORDER Q-BUS BITS) 
PACKET DESCRIPTOR FLAG BIT 
PACKET DESCRIPTOR OWNERSHIP BIT 
COMMANO TYPE 
FLAG SET IF RESPONSE TO COMMAND RECEIVED 
MESSAGE LENGTH 
CREOITS 
MESSAGE TYPE 
CONNECTION IO 

COMMANO REF NUMBER (LO ORDER) 
COMMAND REF NUMBER (HI ORDER) 
OISK ADDRESS (RD/RX OISK NUMBER) 
OPCODE AND ENDCODE 
COMMAND MODIFIERS 
STATUS (PART OF RESPONSE PACKET ) 
SUBCODE (PART OF RESPONSE PACKET) 

NO PACKETS) 

BYTE COUNT (LO ORDER) 
BYTE COUNT CHI ORDER) 
7/0 BUFFER DESCRIPTOR 

V 
LOGICAL BLOCK NUMBER (LO ORDER) 
LOGICAL BLOCK NUMBER (HI ORDER) 

22Z 
222 
222 
Z2Z 
Z2Z 
222 
Z2Z 
222 ~- 

CONTROLLER FLAGS 

YNIT FLAGS 
DEVICE DEPENDENT PARAMETERS 
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27-Dec-1964 12:47:18 
27-Dec-1984 09:43:47 

teseese RETURN PACKET (RETPKT) FIELDS 
CSIMILAR, BUT NOT IDENTICAL, TO MSCP PACKET FIELDS) 

RP FIELDS = 

!ZZZ 

SEQ 0012 
VAX-11 Blies 16 V4.0-579 Page 11 
DISK SUSERZ: (POWERS )ZROAFO.REQ;5S (2) 

MESSAGE LENGTH 
CONTROLLER NUMBER (CREDITS OVERWRITTEN) 
MESSAGE TYPE 
CONNECTION IO 
COMMAND REFERENCE NUMBER (LO ORDER’ 
COMMAND REFERENCE NUMBER ‘HI ORDER, 
OISK ADDRESS (RO/RX DISK NUMBER) 
COMMAND MODIFIERS 
END CODE 
FLAGS 
STATUS AND SUB -CODE 
STATUS CODE 
SUB - CODE 

BYTE COUNT 
BYTE COUNT 
1/0 BUFFER 
I/O BUFFER 
1/0 BUFFER 
I/O BUFFER 
1/0 BUFFER 
1/0 BUFFER 

(LO OROER ) 
CHI ORDER ) 
DESCRIPTOR 
DESCRIPTOR 
DESCRIPTOR 
DESCRIPTOR 
DESCRIPTOR 
DESCRIPTOR N

O
N
 

E
N
 
E
N
 
T
N
 
I
N
 

PE
EE
EL
 

set 

COMMON TO ALL RETURN PACKETS FROM DISK MSCP 

MESLEN «= (0, 0, 16, 0}, 
CTLR = (1, 0, 4, 0), 
MESTYP s (1. 4, 4, 0). 

CONIO = (1, 6, 8, O}, 
CRF _LO = (2, 0, 16, 0), 
CRF _HI = (3, 0, 16, 0), 
OISK = (4, 0, 16, 0), 
CMOMOD =» (5, 0. 16, 0), 
ENDCOD « (6, 0. 8 0}, 
FLAGS = (6, 8, 6, 0), 
STATUS » (7, 0, 16, 0}, 
STSCOO = (7, 0, 5, 0), 
SUBCOO =» (7, 5, 11. O}, 

READ, WRITE, AND ACCESS COMMAND RETURN PACKETS 

BCNT_LO = (8, O. 16, 0). 
BCNT_HI = (9, 0, 16, 0), 
BUFF _O » (10, 0, 16. 0). 
BUFF _1 « (11, 0, 16. 0), 
BUFF 2 = (12, 0, 16. 0). 
BUFF _3 *« (13, 0. 16, 0}, 
BUFF _4 = (14, 0, 16, 0), 
BUFF _S »« (15, 0, 16, 0), 
BBLK_LO » (16, 9, 16, 0), 
BBLK_H1 bal (17. 0. 16, 0). 

CBCNT_LO « (18, 0, 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, 0. 16, 0). 

UNIT ONLINE RETURN PACKET 

U_&LGS « (9, 0, 16, 0), 
R_MODEL e (13, 0, 8 0). 
NAME _NUM * (14, 0, 6, 0), 
NAME _1_L0 « (14, 12, 4, 0). 
NAME _1_HI « (15, 0, 1, 0). 
NAME _O « (15. 1, 5, 0}, 
USIZ_LO «= (18, 0, 16, 0). e

e
 

e
e
 

e
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e
d
 

FIRST BAD BLOCK (LO ORDER) 
FIRST BAD BLOCK (HI ORDER) 
BYTE COUNT FROM CMD PACKET (LO ORDER) 
BYTE COUNT FROM CMO PACKET CHI ORDER) 
LOGICAL BLOCK NUMBER (LO ORDER > 
LOGICAL BLOCK NUMBER (HI ORDER, 

CONTROLLER FLAGS 
CONTROLLER TIMEOUT 

UNIT FLAGS 
2 OIGIT MODEL NUMBER 222 
MODEL NAME - 2 DIGIT NUMBER 
MODEL NAME - 2ND CHARACTER (LOW ORDER 4 BITS) 
MODEL NAME - 2ND CHARACTER (HIGH ORDER 1 BIT) 
MODEL NAME - IST CHARACTER 
UNIT SIZE (LO ORDER) 
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 "2722 USIZ_HI »= (19, 0, 16, 0) 

SIZEO = (18, 0, 16, 0). 
SIZE1 = (19, 0, 16, 0) 
tes, 

t 

teeaseaee STATISTICS TABLE (TALLY) FIELOS 
' 

T_FIELOS = 
set 

BYTES _READ_LO » (0, 0. 16. @), 
BYTES_READ_HI = (1, 0, 16. 0}, 
MBYTES_READ * (2, 0, 16, 0). 
BYTES_WRIT_LO = (3, 0, 16, OJ}, 
BYTES_WRIT_HI = (4, 0, 16, 0). 
MBYTES_WRIT » (5. 0, 16. 0], 

ERR_HARD » (6, 0, 16, 0). 
‘ 

TOT_REANS LO = (7, 0, 16, 0), 
TOT_READS_HI = (8, 0, 16, 0), 
TOT_WRI“ES_LO « (10. 0, 16, 0), 
TOT_WRITES HI = (11, 0, 16, 0), 
TOT_BYT_REO_LO = (13, 0, 16, 0), 
TOT_BYT_REO_HI = (14, 0, 16, 0), 
M7OT_BYT_RED = (15, 0, 16. QO). 
TOT_BY?_WRT_LO = (16, 0, 16, OJ, 
TOT_BYT_WRT_HI = (17, 0, 16. OJ], 
MTOT BYT_WRT » (18, 0, 16, 90), 
ERR_mRO_SEK = (19, 0, 8, 0], 
ERR _HRD_DAT » (19, 8, 8, O}, 
ERR _HRD_ORV = (20, 0, 8 0), 
ERR_HRD_HST = (20, 8 8. 0). 

ERR_SFT_SEK = (21. 0, 8, 0). 
ERR_SFT_DAT = (21. 8, 8, Oj, 
ERR_SFT_DRV ~ (22, 0, 6, 0). 
ERR _SFT_HST = (22, 8 8, 0), 
T_BLK _WT = (23, 0.16, 0), 
T_OBN_WT = (24, 0,16, 0], 
T_BLK_RD = (25, 0.16, 0}, 
T_DBN_RD « (26, 0,16, 0) 

tes, 

‘eeeees CONTROLLER ERROR TALLY FIELDS 
' 

C_ERR_FIELOS = 
set 
C_ERR_WRD . 
C_ERR_SFT . 
tes, 

‘ 

‘eesese DRIVER CONTROLER TABLE (DCT) FIELDS 
cy 

OCT FIELDS = 

h 

va 

2?-Dec 1984 12:47:18 
2’? Dec 1984 09:83:47 

'OBNS WRITTEN 
t 

2DBNS READ 

VAX 11 Blies 16 V4.0 $79 
ISK SUSERZ : (POWERS )ZROAFO.REQ;5 

! UNIT SIZE CHI ORDER) 
‘LOWER WO OF MAX LBNS OR JNIT SIZE 
'UPPER dO 

e
r
 

e
r
 

e
e
 

e
e
 

e
e
 

e
r
 

e
e
 

ey
 

ee
 

e
e
 

ee
 

ee
 
e
e
 

e
e
 
e
y
 

ee
 
e
e
 

e
r
 

e
e
 

NUMBER OF BYTES READ (LO ORDER) 
NUMBER OF BYTES READ (HI ORDER) 
MEGABYTES READ 
NUMBER OF BYTES WRITTEN (LO ORDER) 
NUMBER OF BYTES WRITTEN (HI ORDER) 
MEGABYTES WRITTEN 
NUMBER OF HARD ERRORS 

TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 

NUMBER OF READS (LO ORDER) 
NUMBER OF READS (HI ORDER) 
NUMBER OF WRITES (LO ORDER) 
NUMBER GF WRITES CHI ORuUER) 
BYTES READ (LO ORCER) 
BYTE'S READ (HI ORDER) 
MEGPBYTES READ 
BYTCS WRITTEN (LU ORDER) 
BYTES WRITTEN (HI ORNER) 
MEGABYTES WRITTEN 
HARD ERRORS - SEEK 
HARD ERRORS - DATA 
HARD ERRORS ORIVE 
HAKD ERRORS - HOST 
SOFT ERRORS - SEEK 
SOFT ERRORS - DATA 
SOFT ERRORS - DRIVE 
SOFT ERRORS HOST 
222 
222 
Z2Z 
222 

HARD ERRORRS 
SOF 7 ERRORS 

Page le 
(2) 

222 
222 
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wORDO « (0, 0. 16, 
CRINC_CNT » (0, 0, 8. 0 
IG_INT « (0, 14, 1, 
STAT * (0, 15, 1, 
SA_SAVE * (1, 0. 16, 
RR _BEG * (2. 0. 16, 
RR_END = (3, 0. 16, 
CR_BEG * (4, 0, 16, 
CR_END e (5. 0, 16, 
RR _POLL « (6, 0. 16. 
CR_POLL ° (7, 0, 16, 
CR_NEXT ° (6, 0, 16, 
tes, 

teeeese ERROR LOG PACKET SAVE AREA FIELDS 

EP FIELDS = 
set 
EL _CNTR 
EL _CONTENTS 
EL _MSGLEN 
EL _CRN_LO 
EL _CRN_HI 
Eu _OK _NUM 
EL __FORMAT 
€L _CONT INUE 
EL _SUCCESS 
€. _CODE 
EL _ SUBCODE 
EL _RETRY 
EL _BLOCK 
EL BLOCK _TYPE 
tes, 
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SEQ 0014 
18 VAX 11 Blies 16 v4.0 $79 Pege 13 
47 —— DISK SUSERZ: [POWERS )ZRQAFO.REQ;5 (2) 

ALL FIELOS IN WORD 0 
NUMBER OF SLOTS IN CRING NOT YET RETURNED TG HOS’ 
IGNORE INTERRUPT BIT 
ONLINE / OFFLINE STATUS 
SA REGISTER SAVE WORD 
FIXED ADORESSES OF START AND 

END OF EACH RING 

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

CONTROLLER NUMBER 
FLAG INDICATES IF PACKET CONTENTS ALREADY PRINTED 
PACKET LENGTH 
COMMAND REFERENCE NUMBER 

OISK ADORESS (RO/RX DISK NUMBER) 

RETRY COUNT 
BLOCK NUMBER 
TYPE OF BLOCK NUMBER INFO RETURNED 

FLAG INDICATES IF HARD ERROR OCCURED 
COMMAND REFERENCE MUMBER 

DEFINE ALL BITS 



Be
 

Oe
 

Ge
 

Be
 

Os
 

Os
 

Oe
 

Be
 

Be
 

Be
 

Gt
 

Ge
 

Be
 

Os
 

Gt
 

Os
 

Os
 

Oe
 

Oe
 

Be
 

Os
 

Os
 

Oe
 

OF
 

OF
 

OF
 

Be
 

Oe
 

Oe
 

Os
 

Os
 

os
 

ee
 

OF
 

B
I
B
I
I
I
A
 

e
c
o
o
o
0
o
0
o
o
c
 

S
o
o
o
o
o
o
e
c
o
o
o
c
o
c
o
o
o
o
c
o
o
o
0
e
o
o
q
0
o
c
o
o
c
o
o
o
o
o
c
o
o
9
o
o
o
o
o
c
o
C
o
o
9
o
C
o
o
o
o
 

Co 
27-Dec-1964 12:47:18 VAX-11 Blies 16 v4.0 579 
27-Dec-1984 09:43:47 OISK SUSERZ: ( POWERS ) ZROAFO.REQ;5 

OSAKA ASHHSSSSEAHAOHSHOSHOSHHHHAOHEHOHEHSHOHSHSEAHHOHSHEHHHHSHOHHHOHOHHHOUHSOHHEEO 

' ry 
' MACROS 

bd 
t) e 

§ SEHOHSHAOHSASHSSSSAHAHHASHHHHHSSHHOHSHOHSSHHSSHSHAOSHOHSHOHOHOEHHSEHSSHOHHEHHHHHEEHHHHEHOOHSE 

4 

mecro 
t 

teeeese CST FIELDS. MODEL FOR WOS 3-12, 13-21, 22-30, AND 31-39. 222 
e 

O_ALL e 0, 16, Os, ' AL FIELOS 
0_OISK_NUM = 0, 4, Os, ' OISK ADORESS 
O_TYPE e 4, 1, Os, SOISK TYPE - 1 BIT 2272 
O_UNIT « 8, 4, Os, ! OISK UNIT NUMBER (ORS UNIT) 
O_FATAL «© 12, 1, Ow, ! FATAL ERROR BIT 
U_STAT »= 13, 1, Os, $ OISK STATUS BIT 
O_PRES = 14, 1, Os, ' OTSK PRESENT BIT 
D_PROT * 15, 1, Os, § DISK PROTECTION BIT 
0_6EGO e 0, 16, Os, ‘BEGIN TRACK LO 222 
0_BEG1 « 0, 16, On, 'BEGIN TRACK HI 2ZZ 
0 _ENDO e« 0, 16, Os, 'END TRACK LO 222 
O_€ND1 » 0. 16, Os, 'END TRACK HI 222 
O_NAME_O = 0, 8, Os, 1 NAME CFIRST CHARACTER) 
O_NAME_1 « 6, 8, Os, ! NAME (SECOND CHARACTER) 
O_NAME _2 *= 0, 8, On, ' NAME (THIRO CHARACTER) 
O_NAME 3 «= 8, 8, Os, ' NAME (FOURTH CHARACTER) 

Hy O_NUL * 0. 16, Os, (NUL AFTER NAME Z2Z 
0_OBN « 0, 8. On, ‘RELATIVE DOBN 222 
OUPURITE » 12, 1. Os, !0UP WRITE FLAG 222 
D_ACTIVE * 13, 1, Os, !ACTIVE STATE 227 
OUPERROR » 14, 1, Os, !0UP ERROR FLAG 222 
NODUPMEDIA » 15, 1, Om, !NO OUP MEDIA 222 
0_COUNT * 0. 16, Os, !MSCP FUNCTION COUNTER ZZZ 

tescesoesess BST FIELDS eoseeseeseecse ZZZ 

: 222 
HI _WROD = 1, 0, 16, Os, 'HI LBN 222 
LO_WRO « 0. O. 16, Os, ‘LO LBN 222 

‘eeeees BIT TEST 

: (CAUTION: THE FIRST ARGUMENT IS THE ADORESS AND NOT THE CONTENTS) 
4 

BIT_TST CADOR, EXPECTED) = 
Cif ©. ADOR end EXPECTED) eal EXPECTED 
then 

TRUE 
else 

FALSE )s, 
¢ 

teeeces RORX WRITE 
é 

WRT _RORY (0, FIELONAM, IMAGE) = 

SEQ 0015 
Page 14 

(3) 
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27-Dec-1984 12:47:18 
2? Dec-1984 09:43:47 

begin 
local 

RC _REG; 
RC_REG <sfieldexpand (FIELDNAM)> = IMAGE; 
( .RORX_ADOR + (Supvel « 0)) = .RC_REG; 
ends; 

VAX 11 Blies 16 V4,0-579 
OTSK SUSER2: [POWERS ) ZRQAFO.REOQ;5 

SEQ 0016 
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SEQ 0017 

27-Dec-1984 12:47:16 VAX-11 Blies 16 V4.0-579 Page 16 
27-Dec-1984 09:43:47 DISK SUSER2: [POWERS )ZRQAFO.REQ;5 (4) 

0703 (0) CAHAEHEAAHSAAERACEASREREASEHOOSAORHESHEHHRESSSESHAEAAAEHOSEHEEEEEHEOHEEHADESHOHROEOEEOHE 

0704 O ! P 

0705 O ! STRUCTURES ry 

0706 O ! ry 
0707 +O RARARESERASEAEEESEEEEHEEAOREEOROEEDEEEEAEOEEAESESEMSES EEE EHEEEEEEOROREEEEHOEDES 

0708 #O ' 
0709 O teeseee NIBBLE (4-BIT) VECTOR STRUCTURE 
0710 O ' 
0711 #O ‘structure 
o712 O : NIBVECTOR (I; N) = 
o713 +O ' (CN «¢ 1) 7 2) 
0714 O ' CNIBVECTOR - I 4 2) <(I t 2) and 4, 4>; 
0715 O ' 
0716 #O teeeese RORX ACCESS ALGORITHM 
o717 +O H 
0718 #O structure 
0719 O RORx (0, P, S, EJ = 
0720 1 begin 
0721 1 locel 
0722 1 RC_REG; 
0723 1 RC_REG = .CRORX + supvel * 0) <0, Sdpval, O>; 
0724 1 RC_REG 
0725 1 end 
0726 0 <P, S, E>; 

COMMAND QUALIFIERS 

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

Run Time: 00:06.5 
Elapsed Time: 00:25.9 
Lines/CPU Min: 6670 
Lexemes/CPU-Min: 35411 
Memory Used: 76 peges 
Library Precompi lation Complete 
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[2 Cc 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 $79 
27-Dec-1984 99:53:18 DISK SUSERZ2: [POWERS )ZRQAFO.8L1;61 

module ZRQAM] ( 

Stitle ‘RO/RX EXERCISER’ 
ident = 'V0O2.1', 
addressing_mode (absolute), 
environment (noeis) 
ds 

beg n 

s( 
IDENTIFICATION 

PRODUCT CODE: AC - T398F -MC 

PROOUCT NAME : CZRQAFO RQOX1/RUXSO EXERCISER 

PRODUCT DATE: 27-DEC -84 

MAINTAINER: OIAGNOSTIC ENGINEERING 

AUTHOR : RAVINDER K. KARWAN 
BOB POWERS 

Copyright (C) 1983, 1984, 1985 

Digitei Equipment Corporetion, Maynerd, Meseechusetts 01754 

This softwere is furnished under a license for use only on a single 
computer system and may be copied only with the inclusion of the 
above copyright notice. This softwere, or ary other copies thereof. 
may not be provided or otherwise made evailable to any other person 
except for use on such system and to one who agrees to these license 
terns. Title to and omership of the software ehall at all times 
remain in DEC. 

the information in this document is eub ject to ch without notice 
and should not be construed es a commitment by ODigitel Equipment 
Corporation. 

DEC eeeumes no responsibility for the uee or reliadility of its 
software on equipment which is not supplied by DEC. 

The following ere tredemarks of Digital Equipment Corporation: 

DIGITAL POP UNIBUS MASSBUS 
DEC DECUS DECTAPE 

SEQ 0018 
Page 1 

(1) 
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RO/RX EXERCISER 

REVISION HISTORY: 

REV 1.6 11-PR-84 

REV 1.7 01 MAY-84 

REV 1.6 06-JUL-84 

REV 1.9 19-SEP-84 

REV 2.0 09-NOV-84 

REV 2.1 27-DEC-84 

ry 

c 

27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4,0-579 
27-Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZROAFO.BL1;61 

MERGED FIELD AND MANUFACTURING VERSIONS OF THE RO/RX EXERCISER. 
ADDED SUPPORT FOR THE RUXSO. 

ADOED CODE TO GET DEVICE TYPE FROM CON; ROLLER CHARACTERISTICS; 
ADOEO APT BREAKS IN UNIT_INIT ROUTINE; CORRECTED SOFT SEEK ERROR 
TOTALS; PROTELT MEDIA ON DEFAULT. 

ELIMINATE GETTING DISK TYPE FROM ID BLOCK ON A RESTART; 

ON END OF PASS, WAIT UNTIL LAST PACKET RETURNED BEFORE WRITING IP. 

DON’ T OUTPUT DUP STATS HEADER IF NO WINCHESTER. 
FIXED ‘CMO REF NO. NOT SENT BY HOST’ PROBLEM BY USING OPERATOR 
SPECIFIED BR LEVEL WHEN SENDING PACKETS. 

ADDED APT MODE QUESTION; ADDED RETRIES TO OUP TESTS. ADDED CODE TO 
INT_GEN ROUTINE TO MAKE IT COMPATIBLE WITH MICROCODE VERSION 9.1. 

SEQ 0019 
Page 2 

(2) 
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RO/RX EXERCISER 
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27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

TABLE OF CONTENTS 

GENERAL INFORMATION 
PROGRAM ABSTRACT 
SYSTEM REQUIREMENTS 
HAROWARE REQUIREMENTS 
SOFTWARE RECUIREMENTS 
RELATED DOCUMENTS AND STANDARDS 
DIAGNOSTIC HIERARCHY PREREQUISITES 
ASSUMPTIONS 
MEMORY MAP 

OPERATING INSTRUCTIONS 
HAROWARE QUESTIONS 
SOFTWARE QUESTIONS 

ERROR TYPES 
ERROR INFORMATION 
INITIALIZATION ERRORS 
EXERCISER ERRORS 
ERROR LOG MESSAGES 
MSCP ERRORS 
SAMPLE ERROR STATEMENT 

PERFORMANCE AND PROGRESS REPORTS 

TEST SUMMARY 
INITIALIZATION SUBTEST 
EXERCISER 
OROP UNIT SUMMARY 

ERROR LIST 

DATA PATTERNS 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2: (POWERS )ZROAFO.BL1;61 

SEQ 0020 
P 3 

(3) 
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SEQ 0021 

ZRQAN1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 v4.0 579 Page 4 
v02.1 27-Dec-1984 09:53:18 DISK SUSER2: (POWERS JZROAFO.8L1;61 (4) 

; € 0111 #1 1.0 GENERAL INFORMATION 
; C Olle 1 corte 7s 
; € 0113 1 
; € 0114 #1 
3; C0115 1 1.1 PROGRAM ABSTRACT 
3; C0116 1 tot tet te 
; € 0117 1 
; € 0118 #1 This program will functionally verify end exercise RQOX1 
; C 0119 1 or RUXSO Controller/Disk Orive subsystems. It is designed 
; C 0120 «#1 to verify thet the subsystem is functioning correctly and 
; C Ole1 1 operating within design specifications. 
3; C Olee 1 
; € 0123 #1 
; C 0124 #1 
; C 0125 1 1.2 SYSTEM REQUIREMENTS 
3; C 0126 Lo ttt ttt tee rr teee 
; C O12e7 1 
; C 0128 1 1.2.1 HARDWARE REQUIREMENTS 
> C0129 Lo 2 we ener er reece cr eee- 
; € 0130 1 
; € 0131 1 LSI - 11/23 processor with 28K or more of memory, console 
; € 0132 1 device (eg. VT100) anc RQOX1 or RUX5SO controller board and 
; C€ 0133 1 atteched RD51 or ROS2 WINCHESTER drive(s) and RX-50 FLOPPY 
; C 0134 1 drive(s) 
3; C 0135 1 
:; C 0136 1 1.2.2 SOFTWARE REQUIREMENTS 
3s C0137 1 2 nee nee eee ee eee -e- 
; € 0138 1 
; C 0139 1 This diagnostic is designed to run with the Diagnostic 
: C 0140 1 Supervisor es described in peregraph 2.0. 
3; C 0141 1 
7; C€ 0142 1 
3; C 0143 1 1.3 RELATED DOCUMENTS AND STANDARDS 
Fa OO ©) CS 
: € 0145 1 
3; C 0146 #1 XXDP+ SUPERVISOR/USERS MANUAL CHOQUS 
3; C 0147 1 U@SSP UNIBUS/@-BUS STORAGE SYSTEMS PORT 
H c Olas 1 MSCP MASS STORAGE SYSTEM PROTOCOL 
H 1 
; € 0150 1 1.4 DIAGNOSTIC HIERARCHY PREREQUISITES 
*>C 0181 2 = wee e eee n eee eee reer ee +--+ - eee 
3; C 0152 1 
; C 0153 1 NONE 
:; C 0154 1 
; C0155 1 
; C 0156 1 1.5 ASSUMPTIONS 
7: C 0187 1 wee ne wee 
; C 0158 1 
: € 0159 1 The hardware, other than the subsystem being tested, is 
; C 0160 1 assumed to work properly. False errors may be reported f 
; C 0161 1 the processor, memory, etc., do not funct'on properly. 



Je 
SEQ 0022 

ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 5 
vo2.1 27-Dec-1984 09:53:18 DISK SUSER2: [ POWERS }ZROAFO.BL1;61 (S) 

0162 1.6 MEMORY MAP 
0163 watts 
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 
0193 
0194 
0195 
0196 
0197 
0198 
0199 
0200 
0201 

Memory layout on 28k machine - XXDP environment 

errererrererrrrrrrr eres * 160000 

!  XXDP + TTY I/70 AREA 

° ’ + ' t Uy ‘ t 1 ‘ ‘ t f) f] ’ ' ) ' ' ' ‘ 
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In a machine with more memory, free space will occur 
between the exerciser and the ORS. .

 
s
 

s 
e
 

cy
 

ct
 

s
 

e
 

e
 

o
e
 

es
 

eo
 

eo
 

es
 

e
 

e
 

e 
s
 

e 
e
 

se
 

s
 

s
 

e
s
 

e
 

o
e
 

o
s
 

2?
 

e
 

c
I
 

ct
 

2
 

e 
°.
 

c
z
 

e
 

eo
 

ct
 

e
 

eo
 

A
N
A
A
N
A
A
N
A
A
A
A
A
A
A
A
N
A
A
A
A
N
A
A
N
A
A
A
N
A
A
N
A
A
N
N
A
N
A
A
N
A
A
N
N
A
N
A
N
A
O
 

Da
e 

A 
Oe

 
bea

t 
pee

 
Pet

 
pe

 
at
 

fee
 

fd
 

fee
 

pea
 

fe 
nd 

fad
 

et
 

Pee
 

fe
 

fe
 

pe
 
e
e
 

ae
 

hee
 

he
 
be
 

Re
 

hee
 

pe
 

ee
 

ed
 

pee
 

be
 

ho
 

pe
e 

pe
 

ee
 

he
 

be
 

ee
 



\< “) 
NCE 

SEQ 0023 
ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VA%-11 Bliss 16 V4.0-579 Page 6 
vO2.1 27-Dec-1984 09:53:18  DISKSUSERZ: (POWERS )ZROAFO.BL1;61 (6) 

; €C 0202 1 2.90 OPERATING INSTRUCTIONS 
; C 0203 1 yore te tte otte 
; C 0204 1 
; C 0205 1 
; C 0206 1 This is ea Rev C Supervisor Diagnostic: for operating 
; C 0207 1 instructions, please see chapter 5 of XXDP+ operator's 
; C 0208 1 manual. They are no longer included in the diagnostic 
: C 0209 1 because it is desired that e change in those instruc 
3; € 0210 1 tions not require a re-assemly of all Supervisor Dag 
; C 0211 #1 noetics. 
; C 0212 1 
; C 0213 1 
; C 0214 #1 2.1 HARDWARE QUESTIONS 
3; C 0215 1 er 
; C 0216 1 
3; C 0217 1 The following series of questions collect the para 
; € 0218 1 meters necessary to identify each disk subsystem. 
; C 0219 1 
; C 0220 1 
; C O221 1 Hardware Configuration Questions 
7 C 0222 1 rere ee tener reer eee eee -- 
; C 0223 1 
; C 0224 1 The progrem will ask the following questions in 
; C 0225 1 response to a START command (non-script). 
3; C 0226 1 
; C 0227 1 1. CHANGE HW (CL) Y ? 
: C 0228 1 
3; C 0229 1 Answer NO to use the pre-built enswers for all hardware 
3; C 0230 1 questions. This program will be released pre-built to 
; C 0231 1 test three units with default enswersa shown below. The 
3; C 0232 1 pre-built enswers may be changed at eny time with the 
; C 0233 1 setup utility. Answer YES if you want all the hardware 
3; C 0234 1 questions to be esked. 
3; C 0235 1 
3; C 0236 1 2. NUMBER OF UNITS (0) ? 
; C 0237 1 
; C 0238 1 No default. Answer with the number of disk drive units 
3; C 0239 1 to be exercised or tested. This aenswer will determine 
; C 0240 1 how many times the following questions - asked. A 
3; C 0241 #1 r of 1 to 4 units may be specified. ~*~ unit nuner 
2: C 0242 1 will be assigned sequentially from 0 by the Diagnostic 
; C 0243 1 supervisor for each unit. 
; C 0244 1 
; C 0245 1 3. IP ADDRESS (0) 172150 ? 
3; C 0246 1 
3; C 0247 1 Enter the eddress of the IP register of one RQDX1 or RUX5O 
; C 0248 1 es addressed by the processor with memory menagement turned 
; € 0249 1 off. The progrem expects an even 16-bit address in the 
3; C 0250 1 range of 16 to 177774. 172150 is tne default. 



Le 
SEQ 0024 

ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 7 
vO2.1 27-Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO.8L1:61 (7) 

0251 4. VECTOR ADDRESS (0) 154 ? 
0252 
0253 Answer with the interrupt vector ofthe same RQDX1 or RUX50 
0254 controller described in the above question. A vector address 
0255 in the range of 4 to 774 may be specified. 154 is the default. 
0256 
0257 S. BR LEVEL (USUALLY 4-RQDX1 5-RUXS5O) (0) 4 ? 
0258 
0259 Answer with the bus request interrupt level used by the 
0260 above controller. Levels 4 through 7 are acceptable. 4 is the 
0261 default. 
0262 
0263 
0264 6. ORIVE NUMBER (0) 0 ? 
0265 
0266 Enter the logicel unit number for one drive associated 
0267 with the IP eddress above. Orive numbers are in the 
0268 range of 0 thr 15. The number entered here must 
0269 match the unit plug on the front panel of the drive, and 
0270 must be within the range implied by the jumper (LUNO-7) 
0271 on the RQOX1 or RUXSO controller board. is the default 
0272 answer . 
0273 
0274 
0275 
0276 
0277 
0278 
0279 
0280 
0281 
0282 
0283 
0284 
0285 
0286 
0287 
0288 
0289 
0290 
0291 
0292 
0293 
0294 
0295 
0296 
0297 
0298 
0299 
0300 
0301 
0302 
0303 

7. ALSO RUN DUP EXERCISER (L) N ? 

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

8. WRITE ON DIAGNOSTIC AREA (L) N ? 

IF THE OUP EXERCISER IS CHOSEN TO BE RUN, ANSWERING Y 
TO THIS QUESTION ADOS WRITE TESTING IN THE DIAGNOSTIC 
BLOCK AREA. THIS CAN BE USED TO DETERMINE WHETHER A 
UNIT IS WRITING PROPERLY, WITHOUT USING THE CUSTOMER AREA. 

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

This question is esked to give the opportunity of limiting the 
eddreesing renge over which the testing will be performed. 
An affirmative enewer will cause no limits to be imposed for 
the unit in question. A negative enewer wil’) cause limits 
to be imposed, es defined by the following four questions. 

10. !OWER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 0? 

Enter in octel the less significant 16-bit word of the lowest @
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; C 0304 1 LON eddress in the test range. The value may be from 000000 

; € 0305 1 to 177777. 
; C 0308 1 
; C 0307 1 
; C 0308 1 11. HIGHER OCTAL WORD OF BEGINNING LBN ADDRESS (0) 0? 
; C 0309 1 
; C 0310 1 Enter in octel the more significent 16-bit word of the 
; C 0311 #1 lowest LBN eddress in the test range. 
; C 0312 1 
; C 0313 1 
; C 0314 #1 12. LOWER OCTAL WORD OF ENDING LBN ADDRESS (0) 150477? 
; C 0315 1 
; C 0316 1 Enter in octel the less significant 16-bit word of the 
; C 0317 1 highest LBN eddress in the test range. 150477 is the 
; € 0318 #1 highest LBN eddress for en RDS2. 
; € 0319 1 
3; C 0320 1 
; c Oss 1 13. HIGHER OCTAL WORD OF ENDING LBN ADDRESS (0) 0? 
3 1 
; C 0323 1 Enter in octal the more significant 16-bit word of the 
; C 0324 1 highest LEN eddress in the test range. 
; C 0325 1 
; C 0326 1 
; C 0327 1 Note: 
; C 0328 1 The four previous questions ere usually software 
; C 0329 1 Parameter questions, but since three diifferent disk 
; C 0330 1 Orives exist on the subsystem, this becomes a Git 
; C 0331 #1 by unit question. It is possible to specify an LBN 
; C 0332 1 which is too large since we ere dealing with different 
; C 0333 1 drives. The progrem will check for block number bounds, 
; C 0334 1 end, if they ere e.ceeded, will essign the maximum 
; C 0335 1 bounds for that drive. 
3 C 0336 1 
>; C 0337 1 
; C 0338 1 
3 c Oso 1 14. WRITE ON CUSTOMER DATA AREA ON THIS DISK UNIT (L) ? 
H 1 
>; C 0341 1 Anewering YES will destroy any customer dete that is on 
; C 0342 1 the disk; therefore, the following warning message will 
3 c Ota 1 appear, followed by a confirmation prompt: 

>; C O3845 1 ee WARNING - CUSTOMER DATA AREA WILL BE OVERWRITTEN! 
>; C 0346 1 CONFIRM (L) ? 
; C 0347 1 
>; C 0348 #1 This question will defeult to NO if the operator nes de 
>; C 0349 1 cided to bypess the hardware questions. Otherwise, 
3; C 0350 3 there is no default. 
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RO/RX EXERCISER 

2.2 

Ne 

27-Dec-1964 12:55:26 
27-Dec-1984 09:53:18 

SOF TWARE QUESTIONS 

Software Parameter Questions 

The program will ask the following questions nn response 
to the START, RESTART, and CONTINUE commends. 

CHANGE SW (L) Y ? 

answer NO to bypass the following questions in this sec 
tion. This question should normally be answered NO when 
the Exerciser is first run. A NC enswer will cause the 
Exerciser to select the default parameters show with 
each question below. Then, depending on the errors de- 
‘scted, it may be desirable to chenge this answer to YES 
to alter the test peremeters and urther isolate the 
problem. 

ENTER TIME AS HHMM CEXAMPLE: 1305) (0) O ? 

Enter the time of day (in 24 hour format). ORS does not 
ALLOW leading zeros ENTERED FOR numeric vaiues. 
For example, for 14 minutes past midnight, you would 
eviter 14, and for 30 minutes past 3 in the afternoon, 
enter 1530. 

HARD ERROR LIMIT (D0) 32 ? 

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

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

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, en end-of-pass will be ind: 
cated. This if the method used to determine how long 
the Exerciser is to run. 

The only other way the Exerciser will declare end-of 
pess is if all units ere dropped because the error lim't 
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 SUSER2: (POWERS J)ZRQAFO.8L1;61 

SEQ 0026 
Page 9 

(8) 
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S. PERCENTAGE OF ‘FIXED DISK’ OPERATIONS OUT OF TOTAL OPERATIONS (0) 99 ? 

< e
s
 

fu
 

~
 
~
 

In order to meintain typicel veege for the devices of 
this exercise, a certein percentage of operations must 
be directed to the ROS1/S2e (the rest go to the RX50e). 
It turns out thet thie percentege is very hi (ee ind’ 
cated by the 998 figure given ee the default). It may be 
desirebie in some ceees to direct more activity to the 
RX5Os. Thie is easily done by directi @ emeller per 
centege of the operations to the ROSi/Ses. Tre numbers 
associated with veege ere adjusted internally by the 
progrem eccording to drive type end percentage. 

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

Anewering YES cevees the statisticel fields to be cleer- 
ed to zero efter the report is printed (either et end of 
pees. or et operetor request). Otherwise, cumulative 
totele ere asinteined. 

7, REWRITE BLOCKS WHEN “FORCED ERROR” DETECTED ON READS (L) Y ? 

On encountering a bec! block on the RDS1 or ROSS di ek 
(dur i either e read or a write operation), the RQDX!1 
or RUXSO controller will revector the logicel biock to 
another physicel location on the disk. This operation is 
treneperent to the uveen. Mowever, if the revectoring wes 
done subsequent to ea write operation (i.e the write 
operation detected the bed block), the dete is flagged 
with eo Forced Error” code, seignifyi thet the dete et 
the revectored location is suspect. he controller re- 
turns en error code shenever the block is re-read. An 
ewer ‘Yee’ to the question to force e WRITE operation on 
the same block whenever ea “Forced Error” flag is detect 
ed orn a reed. This is to evoid the seme error code (the 
"Forced Error”) being reported for the same block 
repeatedly. The re-write will, however, take plece only 
if writes ere enabled for the perticuler disk unit. 

8. HALT ON BAD-BLOCK HARD ERRORS (@s 35. 386) (L) Y ? 

When the Exerciser ie run with the ORS “Melt on Error” 
ewitch eet (eg. START/FLAGS: MOE), the Exerciser helte on 
en encountering ANY error. If it is desired thet the 
testing continue on e bed-block error, even with the HOE 
snitch eet. anewer No to the question. 

9. WALT ON OTHER HARD ERRORS (Oe 31-34, 36-37, 39-45) (L) Y ? 
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This question is similer to question &, but refers to 
non-bed block type of Herd Errors. A
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1G. HALT ON SOFT ERRORS (@s 50-54) (L) N ? 
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This question ise similer to question 8, but refers to 
Soft Errors. 

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

On encountering any error on e read/write, the control 
ler retries the operation e number of times. If the 
operation is eventuelly succeseful, this is reported es 
e Soft Error. The error log pecket contains the number 
of retries performed before the operetion wes euccese- 
ful. Normally, the whole sscquence of retries is clase: 
fied wa one Soft Error. Anewer Yes to the question if it 
is desired to count eech internel retry ettempt es e 
seperate Soft Error. 

12. RANDOM SEEK MODE (L) 1 ? 

Anewer YES to cauvee block numbers to be chosen randoaly. 
wrower NO to cauvee block numbers to be selected sequen - 
tielly. 

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

This question is optionally eeked if the enewer to the 
previous question ie N{o). The selection of wiite for 
sequential operations is effected by the enewer to this 
question. If the defeult enewer is chosen (N(o)), then 
unite ehell be selected in ea predetermined manner in 
eccordence with the typicel eeek time ine for eech 
Orive. If the alternate enewer is chosen (Y{ee)). then 
the unite will Be chosen et rendom in accordance with 
the percenteges specified in Software question 4. 

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

Anewering YES cavees all read commande to include the 
“compere” aodifier. Thies eseentially forces the con- 
troller to perform two read operations on the seme disk 
eddreses, and to compere the results. 

The following seesege will appeer efter the operator has 
anewered this question: 

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

THIS QUESTION SHOULD BE ANSWERED N (DEFAULT) IN THE FIELO. 
IT ENABLES THE PROGRAM TO KNOW THAT IT IS RUNNING UNDER A 
SPECIAL CAUTOMATED PRODUCT TEST) MONITOR. 
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: ¢ 0499 11 
; C 0800 1 
; €¢ 0801 1 
; C 0502 1 THE REMAINING QUESTIONS ONLY APPLY TO UNPROTECTED DISK UNITS. 
; C OoSO3 1 
3; C 0804 1 
; ¢€ 0505 1 16. WRITE-COMPARES PERFORMED AT THE CONTROLLER (L) N ? 
; C 0806 1 
; C 0507 1 Anewering YES cavees ell write I/0 requests to be 
; € 0508 1 chenged to write-compere. After eech write, the con 
3; C 0509 1 troller will read the date end compere it to dete 
; € 0810 1 re-obteined from the host. 
3; C 0511 1 
; C OSi2 1 
: € 0513 1 17. CHECK ALL WRITES AT HOST BY READING (1) Y ? 
; C 0514 #1 
; € 0515 1 Thie question will only be asked if the previous ques- 
3; C 0516 1 tien wee enewered NO. Anewer ing YES cavees all writes 
; € 0517 1 to be checked by the host by reading the dete immedi ate- 
3; C€ 0518 1 ly efter the write operation. This option coneunes 
3; C 0519 1 extre CPU time, end doubles the amount of storage re- 
; C OS20 1 quired for writes. Therefore, it is only recommended 
; C OS2e1 1 when drive write-compere operations ere suspect. 
3; C 0522 1 
; C 0Se3 1 
3 3 Ooee 1 18. USER-DEFINED DATA PATTERN (L) N ? 
3 1 
: C 0526 1 An anewer of YES allows the operator to define his/her 
3; C OSe7 1 own dete pattern to be used in all write operations. A 
- C 0526 1 NO enswer will allow the opersetor to select e 
3; C 0529 1 pre-defined deta pattern in the next question. 
: C 0530 1 
; C 0531 1 
3; C 0532 1 19. SELECT PRE-ODEFINED DATA PATTERN (O FOR SEQUENTIAL SELEC- 
3; C 0533 1 TION) (0) O ? 
; C O56 1 
; C 0535 1 There ere 21 pre-defined dete patterne aevailedle, 
: C 0536 1 selected es 1 to 21 (see section 4.9). 4 zero enewer 
; C 0537 1 will cause petterne 1 to 21 to be sequentially selected 
; C 0538 1 for eech write. (Note thet pattern 1 consists entirely 
3; C 0539 1 of rendom nusbers). 
3; C 0540 1 
; C 0541 1 
; C 0542 1 20. NUMBER OF WORDS IN DATA PATTERN (16 MAXIMUM) (0) 16 ? 
3; C 0543 1 PATTERN VALUES (0) ? 
3; C 0544 1 
7; C 0545 1 These questions will only be asked if the operstor has 
; C 0546 1 decided to define his/her ow dete pattern. The actual 
3; C 0547 1 bit petterns will de entered eas octel (POP-11). 
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; C 0548 1 3.0 ERROR TYPES 

: € 0549 1 ty ote 
; ¢ 0550 1 
; € 0551 #1 This program hes four types of error classifications; 
; C OSSe 1 system fatel, drive fatel, hard and soft. 
; C 0553 1 
; ¢ 05584 1 SYSTEM FATAL ERRORS 
>: C 08595 Lo tt tt ert tcc crecse 
; C 0586 1 
; C 0557 1 System fetel errors ere used to indicate thet an error 
3; C 0558 1 wee detected by the Diagnostic Supervisor in relation 
; € 0559 1 to loading/controlling the diagnostic process. 
; C 0860 1 
; C 0561 #1 The content of each error is such that it should be 
; C 0562 1 eelf explenetory. However, the messages utilize some 
; C 0563 i terms that ere specific to the disk subsystem, and may 
; C 0564 1 require some getting use to. 
; C 0565 1 
; C 0566 1 
3; C 0567 1 ORIVE FATAL ERRORS 
3 C 0566 Lo teen eee cece eee 
; C 0569 1 
3; € 0570 1 Drive fetel errors ere a result of: 
3; C 0571 1 
; C 0572 1 an error that is considered fatel to the drive, but 
3; C 0573 1 testing will continue. 
; C 0574 1 
; C 0575 1 
: C 0576 1 HARD ERRORS 
> C 0877 1 we eee neers 
; C 0578 1 
; C 0579 1 Hard errors ere e result of: 
; C 0580 1 
; C 0561 1 1. retries of e soft error or * 
; C 0582 1 2. @ non-recoverable error 
; C 0563 1 3. oe soft error if retries ere not set. 
; C 0564 #1 
; C 0585 1 * Note: Retries are executed in the controller 
; C 05866 1 
; C 0587 1 SOFT ERRORS 
+ C 058668 1: wae eee ne ee 
; C 05869 1 
; € 0590 1 Soft errore ere media related errors. All soft errors 
; € 0591 «#1 will be retried by the controller. 
; C 0592 1 
; C 0593 1 Note: Soft errore ere retrieved from the controller vie 
; C 0594 1 the error log capabilities of MSCP. 
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3.1 ERROR INFORMATION 

All general error messages will include the type of error 
(system-fetel, drive-fatel, hard, soft) end e unit number. 
If the error applies to a controller, then only the first 
unit number of the controller will be given. (Tne user 
will know the other unit numbers when subsequent “drop 
unit” meseseges ere printed). 

Besic error meseseges provide more deteils about the 
error. The Exerciser will print ell besic error messages, 
slong with the disk eddress, if appliceble. In some 
cases where ea drive-fatel error applies to a controller, 
the controller's IP address will be printed. 

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

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

3.2 INITIALIZATION ERRORS 

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

Orive-fetel errors only effect the unit(s) involved. 
Testing will continue on ell other units. This cless of 
errors includes, but is not limited to, the following: 

1. Register Existence Test failure (no drive present ) 

Vector Test failure 

BR Level Test failure 

Initialization sequence fai lure 

Online failed 

Access feiled 
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3.3 EXERCISER ERRORS 9644 
0645 
0646 
0647 
0648 
0649 
0650 
0651 
0652 
0653 
0654 
0655 
0656 
0657 
0658 
0659 
0660 
0661 
0662 
0663 
0664 
0665 
0666 
0667 
0668 
0669 
0670 
0671 
0672 
0673 

Most errors reported during this test will originate 
from MSCP end meesege peckets. The stetus code field will 
be converted to text end printed as pert of a besic error 
message. Any subcode value will follow if extended error 
messages are enabled. 

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

1. Diek unit went offline (ea sub-code may follow 
detailing the reason) 

Compere error 

Dete error (ae seub-code may follow) 

Drive error (ae eub-code may follow) 

Host buffer access error 
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Media format error (a sub-code may follow) 

3.4 ERROR LOG MESSAGES 

The contents of the error-log messages received from the 
controller ere printed es received, end should be deciphered 
using the MSCP specs. 

3.5  MSCP ERRORS 

An MSCP error occurs when the host receives an Invelid 
Command End Message from the controller. In euch ceases, the host 
will print out the erroneous commend followed by the reason 
for the error. If extended printouts are enebied. then the 
entire contents of the end message will be dieplayed in 
octel without ‘nterpretation of the deta. A
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3.6 SAMPLE ERROR STATEMENT 

The errors listed by the exerciser ere usually very dee- 
criptive and are self explanatory. The following is en exemple 
error stetement. This error statement is the extended error 
message. 

Cexeaple) Ccomments ) 

OISK XXX 'OISK UNIT NUMBER 
INVALIO COMMAND !MAJOR STATUS CODE RECEIVED BACK 
SUB-CODE XXxXx !SUB-CODE OF GIVEN COMMAND 
COMMAND: READ !COMMAND GIVEN TO DRIVE 
LBN: XXXXX ‘LOGICAL BLOCK NUMBER GIVEN 
BYTE COUNT IN COMMAND XXXXX !NUMBER OF BYTES WANTED TO READ 
ACTUAL # OF BYTES TRANSFERRED XXXXX !NUMBER OF BYTES ACTUALLY READ 

The stetus code in enend messages is broken into two 
pieces. The first 5 bits represent the mejor stetus which is given 
by the “invalid command” message. The 11 remaining bits represent 
the eub-code, which tells in greater detail the error in the con- 
troller. The LBN is the logicel block on the disk the controller 
wee trying to read. The byte count refers to the numer of bytes 
the controller wee going to read off the LEN. The ectuel number of 
bytes trensferred refers to the number of bytes reed before the 
error. 

27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 
27-Dec-1984 09:53:18 OISK SUSERe@ : (POWERS )ZROAFO.8L1;61 
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4.0 PERFORMANCE AND PROGRESS REPORTS 

A summary report is printed et the end of each pase of 

VAX-11 Bliss 16 V4.0-579 
OISK SUSER2: [POWERS )ZRQAFO.BL1;61 

the Exerciser or upon demand by the operator. The fields may 
be cleared to zero efter the report is printed depending on 
the operator's responee to this option in the software ques 
tions. Any units edded to the test cycle will also begin with 
cleared statistics. 

Errors are grouped into two besic categories: hard and 
soft. Each is sub divided into four more categories, depend 
ing or the most probable clessification for that error. 

The sub categories are: 

disk related errors 

seek (or format) related errors 

controller or drive related errors 

host (the CPU) related errors. >
 

wa
 

tf
 

~f
 

All numeric values are in decimal radix. 

UNT ®© OF BYTS @ OF BYTES '- -- HRO ERS -- -- SFT ERS 

X MXXX = XAXXX KXKKX AXAKKKX XAXKXXKX xX x x x x x x x 
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5.0 TEST SUMMARY 

This exerciser consists of two perts: the initialization subtest, 
and the performance exerciser. The operator is not able to select 
which of these two parts he/she wishes to run; they both must be 
executed. 

5.1 INITIALIZATION SUBTEST 

The purpose of this subtest is to verify the hardware 
configuration as specified by the operator, and to bring each 
unit online. The Initialization Subtest will always precede 
the execution of any other test. 

First, the presence of each drive register will be veri - 
fied, al with a check on the BR level specified by the 
operator. hen, an initializetion will be issued to each 
controller configured for testing. When the initialization 
sequence hes been completed, an attempt will be made to bring 
eech un:t online. If this succeeds, one or two MSCP reads 
will be issued to the inner-most LBN of each selected disk to 
to ensure that each disk drive cen seek and be reed. 

Any drive-fetel or hard errors encountered during this 
test will cause the eppropriate unit(s) to be dropped. If 
basic error messages ere enabled, then the program will print 
out the specific reason for dropping the unit(s). Henceforth, 
the failed unit(s) will not be testea unless the operator 
intervenes (adds unit(s) or restarts Exerciser). 

Upon successful completion of the Initialization Sub 
test, the program will begin executing the Exerciser. i 

5.2 EXERCISER 

The purpose of this subtest is to exercise the disk drives 
in @ manner similer to the typicel usege under stenderd oper - 
ating systems. Execution of this test should give an indica- 
tion of the operating performence of the disk drive subunits. 
This test will utilize random disk eddresses, random word 
counts, and dete patterns, ell subject to the limits and 
specifications mede by the operator. All protected dieks will 
be subject to read-only operations, while unprotected disks 
may be read or written, dependi on the answers given to the 
softwere peremeter questions. nd-of-pese will be declared 
when the epecified number of dSytes have been transferred for 
all the disks taken as a whole. 
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If o read/write error occurs during this test, then the 
controller will initiete en eppropriate number of re- 
tries. If all retries fail, then a herd error will be repor 
ted to the host. en error message wiil be displayed on the 
console terminel and the error will be tallied for the sum 
mery report. The unit will be dropped if the hard error count 
has exceeded the specified Limit. 
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5.3 DROP UNIT SUMMARY 

During the Initielizetion Subtest, individual unite will 
be dropped from the test sequence if they are urable to be 
brought online or the operator specified drive does not match 
the herdwere. 

During the Exercise, the progrem will drop a unit for 
one of three reasons. The normel path is for each unit to 
complete the transfer of N wegabytes, where N is specified by 
the operetor duri SW questioning end be soft-dropped. 
Otherwise, a unit will be hard-dropped if the number of herd 
errors encountered exceeds the operator-specified limit, or 
if a fatel error is detected. Unite hard-dropped may later be 
added to the test cycle. However, statistics for the he-d- 
added unit will be cleered to zero; if a trensfer Limit 
was specified, in which case the unit was soft-dropped, the 
statistics may or may not be cleared depending on the oper- 
ators anewer to Softwere question le. 

&
 

-
 

On
o 

PO
 

ee
 

bat
 
be
 

pee
 

bat
 

pe
 

pad
 
pe
 

ae
 

fae
 
fe
 

fe
 

fae
 
fe
 

few
 

fea
 

ae
 

fe
 

Pd
 

Pe
 

pee
 

pee
 
pe
 

pe
 

hw
 

pe
 

pe
 

Be
 

Ge
 

oo
 

Os
 

es
 

ws
 

©:
 

Os
 

OF
 

OF
 

BF
 

Oe
 

OF
 

Of
 

Ge
 

Os
 

Or
 

Of
 

Oe
 

OF
 

OF
 

we
 

90
 



ZRQAM1 
voe.1 

oe
 

Ge
 

Oe
 

me
 

Ge
 

Ge
 

Ot
 

Be
 

Ot
 

Os
 

we
 

Ge
 

Ge
 

OF
 

OF
 

Bs
 

Ge
 

GS
 

OF
 

Se
 

Be
 

BS
 

OF
 

Os
 

BF
 

Oe
 

Os
 

OF
 

Ge
 

Ge
 

Of
 

Oe
 

Or
 

Be
 

OF
 

Oe
 

we
 

os
 

Oo
 

0+
 

OF
 

Oo
 

OF
 

as
 

Of
 

OF
 

or
 

oF
 

we
 

A
A
D
A
N
A
N
A
A
A
N
 

A
N
 

A
N
A
 
A
A
A
 
A
A
A
N
A
A
A
A
N
A
A
A
N
A
N
N
A
A
N
A
A
N
N
A
N
A
N
A
A
A
N
A
A
N
A
N
C
A
N
A
O
 0835 

0836 
0837 
0838 
0839 
0840 
0841 
0842 
0843 
0844 

=o
 

PHO
 

Po
 

bee
 

fae
 

Pet
 

pad
 

fee
 

Fe
 

ad
 

ped
 

Pad
 

fea
t 

fat
 

pe
d 

fed
 

fad
 

Pad
 

Pe
 

ad
 

Pad
 

Pt
 

bad
 
pa

d 
fed

 
bao

 
hd

 
Pd
 
fo
 

pa
d 

Ps
 

Po
 

ho
 

he
 

he
 

ho
 

pee
 

fe
 

he
 

be
 

8 
be
 

pe
 

ee
 

ee
 
be
 

pe
 

he
 

pO
 

L$ 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies-16 V4.0-579 
27-Dec-1984 09:53:18 DISK SUSER2: (POWERS )ZRQAFO.8L1;61 

6.0 ERROR CODES GENERATED BY THIS EXERCISER 

SYSTEM FATAL ERRORS 

1 More than 4 units specified 

10 Controller couldn't be eddressed Wrong IP address selected 
at the address given. 

11 Controller didn't interrupt at Wrong vector address sel 
the interrupt vector given. ected. 

12 Controller didn't interrupt at Wrong BR level selected. 
the BR level given. 

13 Init sequence failed. Either one of the four 
initializetion eteps did 
not receive the cerrect 
response from the Con- 
troller, or one of the 
steps timed-out. 

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

14 Fetal Controller error. 

15 Failed to bring unit on-line. On-line response had an 
error code. (see also 
@s 22 end 23.) 

16 Write protect conflict. The unit wee herdware 
write protected eno write 
operations were requested 
on the unit. 

17 Access to either the inner or Innermost or outermost 
the outer track failed. track's header may be cor- 

repeated. 

18 Unit went off-line. --- 

19 Drive type not known. The version of the Exer- 
ciser being run does not 
support this disk type. 

SEQ 0037 
Page 20 

(19) 
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Failed to send ‘Set Controller 
Characteristics” command. 

Controller returned wrong ‘end 
code' for the ‘Set Controller 
Characteristics’ commend. 

Failed to send ‘On-line’ command 

Controller returned wrong ‘end 
code’ for the ‘On-line’ command. 

Drive went to the ‘Ava lable’ 
state. 

HARD ERRORS 

Controller received an invalid 
command. 

Command aborted by the Control- 
ler. 

Media format error. 

Drive write protected. 

Controller read or write com 
pere error. 

Dete error. 

Host buffer access error 

Controller error. 

M3 

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

Problem with the Control - 
ler microcode or the port/ 
OMA interface. 

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/0MA interface. 

The diegnostic is corrup 
ted because of any prob- 
lems with its RAM, or 
there is e problem with 
the Controller microcode 
CRAM or ROM) or there is 
problem with the port/DMA 
interfece. 

Command timed-out ‘nthe 
Controller. 

CRC error in the data 
Field of a disk block. 

Difficult to categorize 
without looking at the 
error eub-code or any 
eescciated error log mes 
sage. 

VAX-11 Bliss 16 V4.0 579 
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0937 
0938 
0939 
0740 « 
0941 ~ 
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0986 
0987 
0988 
0989 

41 Orive error. See 040. 

42 Host wr te compare error. Error detected when Host 
CPU compered the dete 
written and read back. May 
be a problem with the Host 
or Controller RAM. 

43 Message from internal diagnostics See 040. 

44 Duplicate unit number detected - 
by the Controller. 

» 

45 Unknown end code received. Problem with the Control 
ler microcode or the port/ 
OMA interface. 

50 Controller error. See error-log packet for 
details as the exact cause 
may not be evident. 

51 Host memory access error. See 50. 

52 Disk transfer error. See #50. 

53 ‘Standard Disk Interconnect' See #50. 
error. 

54 ‘Small Disk’ error. See 0650. 

OUP ERRORS 

60 Unable to load local controller DUP media. 

61 (Not used) 

62 Illegal unit number. 

63 Illegal relative or physical block. 
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64 Device error. 
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65 Zero length message. 

66 Unknown DUP stetue code. 

67 Invelid commend. 

54 
SEQ 0040 
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OUP ERRORS (CONTINUED) 

68 No region eveileble. 

69 No region suitable. 

70 Program not known. 

71 Loed fei lure. 

72 Standelone. 

73 Unknown DUP status code. 
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E4 
SEQ 0043 

ZRQAM1 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 v4.0 579 Page 26 
vo2.1 27-Dec-1984 09:53:18  DISKSUSER2: (POWERS ]ZROAFO.BL1;61 (24) 

; C 1068 1 Pattern 9 0000  0000C0 © 000 000 000 000 000 
: € 1069 1 0000 000000 0 000 000 000 000 000 
: € 1070 1 0000 000000 0 000 000 000 000 000 
;¢ 1071 1 FFFF = 177777 1111 121 121 221 111 
; € 1072 1 FFFF = 177777 1111 112 211 111 111 
; € 1073 1 FFFF = 177777 1 1221 111 422 111 111 
: € 1074 1 0000 000000 © 000 000 000 000 000 
: € 1075 1 0000 000000 0 000 000 000 000 000 
: € 107% 1 FFFF 9=—-177777 1111 111 421 111 111 
; € 1077 1 FFFF = 177777 1 212 112 112 111 111 
: € 1078 1 0000 000000 0 000 000 600 000 000 
; € 1079 1 FFFF =9=—-:177777 1 111 112 111 111 111 
; € 1080 1 0000 000000 0 000 000 000 
; € 1081 1 FFFF = 177777 2 121 221 221 1121 111 
; C 1082 1 0000 000000 0 000 000 000 000 000 
; C 1083 1 FFFF 9 =—-:177777 1 112 222 321 2112 111 
; C 1084 1 
: 1085 1 Pattern 10 8609 133331 1 O11 O11 011 011 001 
7 C1 1 
: C 1087 1 Pattern 11 5555 052525 © 101 010 101 010 101 
; € 1088 1 5555 052525 © 101 010 101 010 101 
; C 1089 1 5555 052525 © 101 010 101 010 101 
; C 1090 1 AAAA =: 125252 1 010 101 010 101 010 
; € 1091 1 AAAA = 125252 1 010 101 010 101 010 
; € 1092 1 AAAA =: 125252 1 010 101 010 101 010 
; € 1093 1 5555 052525 © 101 010 101 010 101 
; € 1094 1 5555 052525 © 101 010 101 010 101 
C1095 1 AAAA =: 125252 ., 12 010 101 010 101 010 
; C 109% 1 AAAA = 125252 1 010 101 010 101 010 
3 € 1097 1 5555 052525 © 101 010 101 010 101 
; C 1098 1 AAAA = 125252 1 010 101 010 101 010 
; € 1099 1 5555 052525 © 101 010 101 010 101 
; € 1100 1 AAAA = 125252 1 010 101 010 101 010 
3 C1101 1 5555 052525 © 101 010 101 010 101 
> C1102 1 AAAA =: 125252 1 010 101 010 101 010 



ra 
SEQ 0044 

ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0-579 Page 27 
vO2.1 27-Dec-1984 09:53:18  DISKSUSERZ: (POWERS )ZROAFO.BL1;61 (25) 

;€ 1103 1 Pattern 12 2020 026455 0 010 110 100 101 101 
:€ 1104 1 2020 026455 © 010 110 100 101 101 
:€ 1105 1 2020 026455 © 010 110 100 101 101 
; C1106 i 0202 151322 1 101 001 011 010 ¢'0 
;€ 1107 1 0202 151322 1 101 001 011 010 010 
; € 1108 1 0202 =: 151322 1 101 001 011 010 010 
;€ 1109 1 2020 026455 © 010 110 100 101 101 
; € 1110 1 2020 026455 © 010 110 100 101 101 
;C1il1 1 0202 151322 1 101 001 011 010 010 
;C 1ll2 1 0202 151322 1 101 001 011 010 010 
;¢ 1113 1 2020 026455 © 010 110 100 101 101 
;¢ 1114 1 2020 026455 0 010 110 100 101 101 
; C1115 1 0202 181322 1 101 001 011 010 010 
; C1116 1 2020 026455 0 010 110 100 101 101 
; C1117 1 0202 151322 1 101 001 011 010 010 
; C1118 1 2020 026455 © 010 110 100 101 101 
; C1119 1 0202 151322 1 101 001 011 010 010 
; € 1120 1 2020 026455 0 010 110 100 101 101 
;¢ 1121 1 0202 151322 1 101 001 011 010 010 
:¢ 1122 1 2020 026455 © 010 110 100 101 101 
;€ 1123 1 
:C 1124 1 Pattern 13 6086 066666 © 110 110 110 110 110 
> C1125 1 
; C1126 1 Pattern 14 0001 000001 © 000 000 000 000 001 
; € 1127 1 0002 000002 © 000 000 000 000 010 
C1128 1 0004 000004 © 000 000 000 000 100 
; € 1129 1 0008 000010 © 000 000 000 001 000 
; € 1130 1 0010 000020 © 000 000 000 010 000 
;€ 1131 1 0020 000040 © 000 090 000 100 000 
; € 1132 1 0040 000100 © 000 000 001 000 000 
; € 1133 1 0080 000200 © 000 000 010 000 000 
; C1134 1 0100 000400 © 000 000 100 900 000 
;€ 1135 1 0200 001000 © 000 001 000 000 000 
; C1136 1 0400 002000 0 000 010 000 000 000 
; C1137 1 0800 004000 © 000 100 000 000 000 
; € 1138 1 1000 010000 © 001 000 000 000 000 
; € 1139 1 2000 020000 0 010 000 000 000 000 
; C1140 1 4000 040000 0 100 000 000 000 000 
;C 1141 1 8900 100000 1 00C 000 000 000 000 



G4 
SEQ 0045 

ZRQAM1 RD/RX EXERCISER 27-Dec-1985 12:55:26 VAX-11 Blies 16 V4.0 579 Page 28 
vo2.1 27-Dec-1984 09:53:18 OISK SUSER2: [POWERS J)7ROAFO.8L1;61 (26) 

; C1142 1 Pattern 15 FFFE 177776 2 112 111 111 141 110 
3; C1143 1 FFFD 177775 1 111 111 111 111 101 
;C 1144 1 FFFB 1777738 1 2112 211 111 111 011 

; C1145 1 FFF? 177767 1 211 111 113 °110 111 

3; € 1146 1 FFEF 177757 1111 211 121 101 111 
3; € 1147 1 FFDF 177737 1 112 111 111 011 111 
3; C 1148 1 FFOF 177677 1 111 121 110 111 111 
7; € 1149 1 FE TF 177577 1 111 111 201 111 111 
3; C1150 1 FEFF 177377 1 111 111 O21 1121 121 
; C 1181 1 FOFF 176777 1 111 110 111 111 211 
3 € 1182 1 FBFF 175777 1 111 101 111 1121 111 
; € 1153 1 F 7FF 173777 1 111 O11 111 111 111 
;¢c 11% 1 EFFF 167777 1 110 111 121 111 #111 
; C1155 1 OF FF 157777 1 101 111 111 111 111 
; C 11586 1 BFFF 137777 1 O12 111 112 111 111 
: c 1157 i TFFF 077777 O 111 111 121 112 111 
3 11 
; € 1189 1 Pettern 16 8609 133331 1 011 011 011 011 001 
3; C 1160 1 8609 133331 1 011 011 011 011 O01 
; C 1161 #1 6609 135331 1 011 O11 O11 011 001 
3; C 1162 1 0B6C 155554 1 101 102 101 101 100 
; C 1163 1 DB6C 155554 1 101 101 101 101 100 
; C 1164 1 OB6C 155554 1 101 101 101 101 100 
3; C 1165 1 8609 133331 1 O11 011 O11 011 001 
3 C 1166 1 8609 133331 1 011 011 011 011 001 
; C 1167 1 0B6C 155554 1 101 101 101 101 100 
3; C 1168 1 0B6C 155554 1 101 101 101 101 100 
; C 1169 1 8609 133331 1 011 011 011 011 001 
3; C1170 1 0B6C 155554 1 101 101 101 101 100 
; C 1ai71 1 8609 133331 1 011 O11 011 011 001 
7: C1172 1 D0B6C 155554 1 101 101 101 101 100 
; C1173 1 8609 133331 1 011 011 011 011 001 
; C1174 1 DB6C 155554 1 101 101 101 101 100 
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14 
SEQ 0047 

ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies-16 V4.0-579 Page 30 
VO2.1 27-Dec-1984 09:53:18 OISK $USERZ@: (POWERS ) ZRGAFO.8L1;61 (28) 

:; C 1223 #1 Pattern 19 (LBN) (LON) (LBN) 

; C 1224 #1 6999 134631 1 011 100 110 011 001 

; C 1225 1 8999 134031 1 011 100 110 011 001 
3; C 1226 1 4666 043146 0 100 011 001 100 110 
3; C 1227 1 4666 043146 O 100 011 001 100 110 

3; C 1228 1 4666 043146 0 100 011 001 100 110 

3; C 1229 (1 8999 134631 1 011 100 110 011 001 
; C€ 1230 1 8999 134631 1 011 100 110 011 001 
; C 1231 1 8999 134631 1 011 100 110 011 001 
3; C 1232 1 B999 134631 1 011 100 110 011 001 
:; C 1233 «(1 4666 043146 0 100 011 001 100 110 
; C 1234 1 4666 043146 0 100 011 001 100 110 
; C 1235 1 4665 043146 0 100 011 001 100 110 
; C 1236: 1 4666 043146 0 100 011 001 100 110 
; C 1237 #1 4666 043146 0 100 011 001 100 110 
; C 1238 #1 8999 134631 1 011 100 110 011 001 
; C 1239 #1 8999 134631 1 011 100 110 011 001 
; C 1240 1 6999 134631 1 011 100 110 011 O01 
: C 1241 #1 8999 134631 1 011 100 110 011 001 
; C 1242 #1 6999 134631 1 011 100 110 011 001 
3 c 1243 1 B999 134631 1 011 100 110 011 001 
F 1244 #1 
; C 1245 1 Pattern 20 B999 134631 1 011 100 110 011 001 
3; C 1246 1 (LBN) (L6N) (LON) 
; C 1247 1 4666 043146 0 100 011 001 100 110 
; C 1248 1 8999 134631 1 011 100 110 011 O01 
; C 1249 1 8999 134631 1 011 100 110 011 001 
; € 1250 1 8999 134631 1 011 100 110 011 001 
3; C 1251 121 4666 043146 © 100 011 001 100 110 
; C 1252 1 4666 043146 0 100 011 001 100 110 
; C 1253 1 4666 043146 0 100 011 001 100 110 
3; C 10%4_ 11 4666 043146 O 100 011 001 100 110 
; C 1255 1 8999 134631 1 011 100 110 011 001 
3; C 1256 (1 8999 134631 1 011 100 110 011 001 
3; C 1257 1 6999 134631 1 011 100 110 011 001 
; C 12586 1 8999 134631 1 011 100 110 011 001 
; € 1259 #1 8999 134631 1 011 100 110 011 001 
3; C 1260 1 4666 043146 0 100 011 001 100 110 
; C 1261 1 4666 043146 0 100 011 001 100 110 
3; € 1262 1 4666 043146 O 100 011 O01 100 110 
; C 1263 1 4666 043146 0 100 011 001 100 110 
3; C 1264 1 4666 043146 0 100 011 001 100 110 | 
; C 1265 1 4666 043146 0 100 011 001 100 110 
3; C 1266 1 
3; C 1267 1 Pattern 21 CLBN) (LBN) CLBN) 
:; C 1266 1 
3 1269 1 s 



J4 
SEQ 0048 

ZRQAM1 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 31 
v02.1 PROGRAM HEADER 27-Dec-1984 09:53:18 DISK $SUSER2: (POWERS )ZRQAFO.6L1;61 (29) 

3 1270 1 Ssbttl ‘PROGRAM HEADER 

; 1271 #1 
3 le7e 1 library ‘ZRQAFO.L16'; ' RORX EXERCISER GLOBAL LIBRARY 

3 1273 #1 
3 1274 #1 require ‘BLSMAC.REQ' ; ! DIAGNOSTIC SUPERVISOR LIBRARY 

3 2765 1 
H 2766 1 literal 
3 e767? 1 OS$NBR_OF _TESTS = 1; ' NUMBER OF TESTS IN THIS OIAGNOSTIC 
: 2768 1 
; 2769 1 EQUALS; 
3 e770 1 
3 e771 1 POINTER (ALL); 
3 2772 #1 
3 2773, 1 Ye 
3 e774 1 ! THE PROGRAM HEADER IS THE INTERFACE BETKEEN 
3 2775 «(1 ' THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 
3 2776 1 : 
3 2777 #1 
: 2778 #1 '72Z HEADER (ssaecii‘'ZRQA', sascii'F', sascii'O', 32767, 1, PRIOO); 
: oho 1 HEADER (stascii'ZRQA', sasc:i'F', sagscii'0’, 32000, 1, PRIOO): 'ZZZ NEED POSITIVE NUMBER 
3 1 
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SEQ 0049 

RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0-579 Page 32 
DISPATCH TABLE 27-Dec-1984 09:53:18  DISKSUSERZ: [POWERS JZROAFO.BL1;61 (30) 

Sebttl ‘DISPATCH TABLE: 

Oe 

' THE DISPATCH TABLE CONTAINS THE STARTING ADDRESS Of EACH TEST. 
! IT IS USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST. 

DISPATCH (OS$NBR_OF _TESTS); 
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L4 
RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 
GLOBAL DATA SECTION 27-Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO.6L1;61 

Ssbttl ‘GLOBAL DATA SECTION’ 

es 

' THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED 
' IN MORE THAN ONE TEST. 

psect 
global = SFFFS$ (read, write, noexecute, global, concatenate); 

global 
CST : blockvector (MAX_CTLR, CST_LEN, word) field (CST_FIELDS), 

! RUN-TIME CONTROLLER STATUS TABLES 

CST_ADOR : ref block (CST_LEN, word) field (CST_FIELDS), 
! CONTROLLER STATUS TABLE ADORESS OF “CURRENT” CONTROLLER 

DCT : blockvector (MAX_CTLR, DCT_LEN, word] field (OCT_FIELDS), 
! ORIVER CONTROLLER TABLES 

OCT_ADOR : ref block (DCT_LEN, word] field (OCT_FIELDS), 
! ADORESS OF “CURRENT” ORIVER CONTROLLER TAALE 

RDRX ADOR : ref rdrx field (RC_REG), 
! DEVICE ADORESS OF “CURRENT” CONTROLLER 

IRDRX_ADOR : ref rdrx field (RC_REG). 
! DEVICE ADORESS OF INTERRUPTING CONTROLLER 

BST : BLOCKVECTOR [MAX_UNITS, 2, WORD), a 4 
!CONTAINS LO+ HI LEON FIELOS FOR SEQUENTIAL !Z2Z 
'I/0 TRANSFER FOR EACH UNIT. !Z22 

TALLY : vector [MAX_UNITS # TALLY_LEN, word) field (T_FIELDS), 
! STATISTICS TABLES 

T_ADOR : ref block (TALLY_LEN, word) field (T_FIELDS), 
! ADORESS OF STATISTICS TABLE (TALLY) FOR CURRENT UNIT 

OUPPKT : BLOCK (257, WORD] FIELO (OP_FIELOS), {BUFFER FOR DUP 722 
‘INFO FROM RECEIVE + SEND CMOS 2722 

TRK_SGN : VECTOR (MAX_UNITS, BYTE. SIGNED) INITIAL (BYTE (REP £222 
MAX_UNITS OF (1))). 'CURRENT TRACK DIRECTION 222 

ROM_CNT : WORD INITIAL (ROM_LEN), !NO OF RANDOM NOS \\KEEP Z2ZZ 
RANDOM : VECTOR [ROM_LEN, WORD), !RANDOM NO. TABLE //TOGETHER 222 

C_ERR_TBL : wlockvector [MAX_CTLR, C_ERR_LEN, word) field (C_ERR_FIELDS), 
* STATISTICS TABLE FOR CONTROLLER ERRORS 

MSCP_PKT : blockvector (PKT_CNT, PKT_LEN, word) field CPKT_FIELDS), 
! MSCP PACKET POOL 

IPKT_ADOR : ref block (PKT_LEN, word) field (PKT_FIELOS), 
! ADORESS OF AN MSCP PACKET CINTERUPT PROCESSING) 

PKT_USE : vector (PKT. CNT, byte. si ), 
¢MSCP PACKET P ALLOCATION TABLE 

RETPKT : blockvactor (RP_CNT, RP_LEN, word) field (RP_FIELDS), 
$ RETURN “Packer POOL 

RP _USE : vector (RP_CNT, byt 3, si ). 

! RET PACKET POOL ALLOCATION TABLE 
RP_INOX : word, $ CURRENT RETURN PACKET INDEX 
RP_ADOR : ref block [RP_LEN, word) field (RP_FIELDS), 

SEQ 0050 
Page 33 

(31) 



M4 
SEQ 0051 

ZRQAM1 RDO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 
vO2.1 GLOBAL DATA SECTION 27-Dec-1984 09:53:18 DISK $USERZ: (POWERS )ZRQAFO.6L1;61 (31> 

: 2842 1 ! CURRENT RETURN PACKET ADORESS 
: 2843 #1 ELOG_PKT : blockvector [(EP_CNT + 1, EP_LEN, word) field (EP_FIELDS), 
> 2644 1 ! ERROR-LOG PACKET SAVE AREA 
: 2845 1 BUFF _ADDR : vector [MAX_BUF_CNT]), ! TABLE OF I/0 BUFFER DESCRIPTORS 
3 2846 1 BUFF _OWN : vector (MAX_BUF_CNT, byte, signed), ! I/0 BUFFER OWNERSHIP (CONTROLLER NUMBER) 
3 2647 1 TOOQ : vector (IO0Q_LEN, byte), ! I/0 DONE QUEUE - CIRCULAR QUEUE OF RETPKT INODECES 
3 2848 1 I00Q@_IN : word, ! 1/0 DONE QUEUE IN POINTER 
3 2849 1 I00Q_OUT : word, ! I/70 DONE QUEVE OUT POINTER 
3 2650 1 ENTRY_REASON : byte, ! CURRENT OPERATOR COMMAND 
: 2651 1 EOP _FLAG : byte, ! END-OF -PASS FLAG 
3 2852 1 DUP_FLAGS : WORD, !DUP FLAGS 222 
3 2653 1 CCTLR : word, ! NUMBER OF “CURRENT” CONTROLLER 
3 2654 1 COISK : word, ‘ CURRENT DISK ADORESS (RD/RY DISK NUMBER) 
3 2655 1 CUOFF : word, ! CURRENT UNIT CST OFFSET 
3 2656 1 CTLR_CNT : word, ! TOTAL NUMBER OF CONFIGURED CONTROLLERS 
3 2657 1 OUR : vector [MAX UNITS, byte], ! DROP UNIT REASON 
H 2858 1 QIO : vector (MAX_CTLR, byte], ! NUMBER OF OUTSTANDING QI10s PER CONTROLLER 
H 2859 1 FREE _MEM_ADOR, ! START OF FREE MEMORY 
3 2860 1 BYTS_PER_QIO : word, ! SIZE (BYTES) OF AN I/0 BUFFER 
; 2861 1 ST_CODE : word, ! CURRENT STATUS CODE 
3 2862 1 SB_CODE : word, ! CURRENT SUB-CODE 
H 2863 i STEP : word, § CURRENT STEP IN HARO_INIT 
3 2864 1 OF _RC : signed word, ! OFFSET (O OR 2) TO READ IP OR SA 
; 2865 1 SA_REG : word, ! STORAGE FOR SA REGISTER READS AND WRITES 
3 2866 1 CMD_TIME : word, ! COMMAND TIMEOUT VALUE CIN SECONDS) 
; 2867 1 NEX : word, ' NON-EXISTENT MEMORY TRAP INDICATOR 
3 2868 1 CRN_LOW : word, ! COMMAND REF NUMBER OF LAST COMMAND SENT 
H 2669 1 CRN_HIGH : word, * COMMAND REF NUMBER (HI ORDER) 
A 2870 1 TEMP1 : WORD, ! TEMPORARY STORAGE WO USED IN BGNCLN 'ZZZ 
H 2871 1 TEMP2 : WORD, ' TEMPORARY STORAGE WO USED IN BGNCLN 'ZZZ 
3 e872 1 CREDIT _BAL : word, ! CREDIT BALANCE 
3 2873 1 NEXT _PKT_USE : byte, ! POINTER TO NEXT ENTRY IN PKT_USE TABLE 
i 2674 1 HOURS : byte, ! TIME OF DAY CHOURS) 
H 2875 1 MINUTES : byte, ! TIME OF DAY (MINUTES) 
: 2876 1 CLK_TICKS : word, ! TIME OF DAY C(LINE-CLOCK TICKS) 
: 2877 1 CLK_PRESENT : byte, ! FLAG INDICATES IF LINE-CLOCK PRESENT 
; ors 1 HOE _FLAG : byte, ' FLAG INOICATES IF “HALT ON ERROR” FLAG SET 
3 1 
H 2880 1 S_PATTERN : WORD, !PATTERN FOR DUP WRITES 222 
H 2881 1 S_DUPPKT : WORD, 'OBN BYTE COUNTER 222 
A 2862 1 P_INDEX : SIGNED WORD, 'CURRENT MESSAGE PACKET INDEX 222 
; 2683 1 RD_COUNT : WORD INITIAL (0), ' NUMBER OF WINCHESTER UNITS 222 
H 2884 1 BRLEVEL : WORD, 'BUS REQUEST LEVEL FROM OPERATOR 222 
; 2885 1 O_FAIL : BYTE, 'SIGNIFIES OUP TYPE ERROR 22Z 
H 2886 1 FORCED_ERROR : byte, ! “FORCED ERROR" DETECTED IN LAST READ 
; 28687 1 FER_LON : word, ' LBN OF THE “FORCED ERROR” BLOCK 
H 2688 1 FER_BC : word, ! BYTE COUNT OF THE “FORCED ERROR” BLOCK 
H 2689 1 INIT_OCCURED : byte initiel (oyte (FALSE)), ' EXERCISER INITIALIZATION COMPLETE 
H oe 1 ADOR_VECT_OK : byte initial (byte (FALSE)); ' FLAG INOICATES IF ADDRESS/VECTOR TEST PASSED 
H 1 1 
H 2692 1 ERRTBL; 
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N4 

RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 579 
GLOBAL TEXT SECTION 

Ssbttl ‘GLOBAL TEXT SECTION 

THE ({ OBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
! MESS’ <S, AND ASCII INFORMATION THAT ARE USED IN 
! MORE "HAN ONE TEST. 

global bind 
Ly 

' HARDWARE DIALOG 

, iQ] = uplit (seeciz'IP address’ ), 
HWO2 = uplit (ssasciz' Vector’), 
HWQ3 = uplit (seeciz'BR Level [Usuai.y 4-RQDX1 5-RUXSO]'), 12722 
HWO4 = uplit (sesciz'Orive number’ ,, '77Z 
HWQ5 = uplit (sesciz’' Test entire customer area of this disk’), 'ZZ2Z 
HWQ6A = uplit (sesciz’Lower octal word of beginning LBN address’), '222 
HWQ68 = uplit (Sasciz'Higher octel word of beginning LBN address’), !22Z 
HWQ7A = uplit (sasciz’ Lower octal word of ending LBN address’ ), 1222 
HWO7B = uplit (sasciz'Higher octal word of ending LBN address’ ), 'ZZ2 
HWOS = uplit (sasciz'’ Write on customer data erea of this disk unit’), !227 
HWQ9 = uplit (slasciz' ee WARNING - CUSTOMER DATA AREA MAY BE OVERWRITTEN! ... CONFIRM’), 
HWQ10 = uplit (ssasciz' Also run DUP exerciser’), $272 
HWQ11 = uplit (sasciz' Write on diagnostic area’), 12722 

e 

* SOFTWARE DIALOG 
i 

SWOQl1 = uplit (sesciz'Hard error Limit’), 
SWQ2 = uplit (sesciz' Transfer limit in megabytes (0 for quick pass) ), 
SWO4 = uplit (sseeciz' Random seek mode’), 
SWO7 = uplit (sesciz' Read-compares performed at the controller’ ), 
SWe9 = uplit (sleeciz'Write-compares performed et the controller’), 
SWQ10 = uplit (slaec:z'Check all writes et host by reading’). 
SWO11 = uplit (sseeciz' User-defined dete pettern' ), 
SWQ12 = uplit (slesciz' Select pre-defined dete pettern (0 for sequential selection)’ ). 
SWO13 = uplit (seeciz' Number of worde in date pattern (16 maximum)’ ), 
SWO14 = uplit (sesciz'Pattern value (no leading zeros allowed)’ ), 
SWQ15 = uplit (seeciz'Clear statistical tables after printing’), 
SWQ17 = uplit (seeciz' Percentage of “Fixad Disk” operations out of total operations’ ), 
SWO19 = uplit (seeciz' Unite to be selected et random (No, implies sequential)’ ), 
SWQ20 = uplit (seeciz' Rewrite blocks when “Forced Error” detected on reads' ). 
SWQ21 = uplit (ssesciz'Helt on other hard errors (@e 31-34, 36-37, 39-45)'), 
SWQ22 = uplit (seeciz'Halt on soft errors (és 50-54)'), 
SWQ23 = uplit (slesciz' Halt on bad-Liock hard errors (4s 35, 38)'), 
SWQ24 = uplit (sasciz'Enter time as HHMM (exemple: 1305)'), 
SWQ25 = uplit (sasciz'Count each retry as a seperate soft error’), 
SWQ26 = uplit (sSasciz' Running under the A.P.T. Monitor’ ), 
SWM1 = uplit (sasciz' The remaining questions only apply to unprotected disk un ts’), 
NULL = uplit (sasciz''), 

foe 

! THE FOLLOWING DBMs ARE DEBUG MESSAGES, AND SHOULD BE REMOVED BEFORE 

27? Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO.BL1;61 

'Z7Z 
$222 

$222 
!Z2Z 
a 4 
!Z2Z 
!Z2Z 
'ZZ2Z 
'Z2Z 

SEQ 0052 
Page 35 
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27-Dec-1984 12:55:26 
GLOBAL TEXT SECTION 27-Dec-1984 09:53:18 

' RELEASING THE PROGRAM. THEY INCLUDE THE NAMES OF EACH ROUTINE, PLUS 
' FORMAT STATEMENTS FOR PRINTING OUT OTHER INFORMATION. 

VAX 11 Blise 16 V4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO.8L1;61 

RO/RX EXERCISER 
5€Q 0053 

rs) 

06MS = uplit (seeciz'’shtAee Drop unit 802‘). 
ODBM12 «= uplit (seeciz' sBAce PROC _RETPKT: Conn ID SO6HA received ), 
0eM15 = uplit (seeciz’ SNBAes Multi -drive test’), 
0BM18 = uplit (seeciz' sNiAce FATAL ERROR: RETPKT no* eveileble’ ), 
0DBM19 © uplit (seeciz' misAce FSET UPAR: Can''t find disk SO38A in CST s01'), 
DBM2O = uplit (seeciz' mMutAce Bad conn ID SO6SA received from S06 ), 
OBMO1 = uplit (Seeciz' matAce Message t SO28A received in MSCP packet ), 
OBM22 = uplit (seeciz' stAee SEQUEN: TPKT not evaileble'), 
DBM2S = uplit (seeciz' mstAee Error in SET_CTLR_CHAR’ ), 
OeM2S = uplit (seeciz’ mutAce Ctlr timeout = 0 . seconds’ ), 
DOM26 = uplit (seeciz' matAee Error in UNIT_INIT'), 
DBM27 = uplit (seeciz'siAee UNIT_INIT: RETPKT nes bed ENDCODE ). 
DOMZBA = uplit (Seeciz’ M@atAce Unit size (Lo) = s0SHA.'), 
OBNzeB = uplit (seeciz’ mMuiAes Unit size (Hi) = SOSHA.'), 
CBN2Z9 © uplit (sesciz' mMetAee ACCESS: RETPKT nee bed ENDCODE’ ). 
COBMS2 = uplit (seeciz' mastAce QIO_UNIT: CST SOISA no Unit selected’ ), 
OBMiCL = uplit (seec:z’ matAee Unit @ is: SCo'), 
DOM106 = uplit (seeciz’ MutAee Removable disk is selected’), 
OBM105 = uwlit (seeciz’ miAce Fixed diek is selected ), 
DBM107 = uplit (seeciz’ matAee Illegel function: 606‘), 
08M106 = uplit (seeciz’ mtAce Commend ref @ SO6GSA/S0GHA (Oct) not sent by Host’), 
0BM109 = uplit (seeciz' misAce Unknow Error Log formet SOSA received' ), 
0891110 = uplit (seeciz’ m@atAee Error-Log zeve eree full’), 
OBM111 © uplit (seeciz’ ssAes Op-code S03HA, End-code SOSHA for ref © SOGBA/SOGEA (8)'), 
OBM112 = uplit (seeciz’ mMutAee Cad-be 8060" ‘S06KA Rep-be SO6GSA/S0GRA for SO6SA/S060A (8)'), 
OBM120 = uplit (seeciz' stAce Response 8. sady received for cad S06SA/S068A (8): ). 
06M121 = uplit (seeciz' MatAes Failure to send commend efter @ SO6SA/S068A (8)' ) 

DU_MSG = uplit 
OU_RSN = uplit 

uplit 
uplit 
uplit 
uplit 
uplit 
uplit 
uplit 
uplit 
uplit 
uplit 
uplit 

‘ OROP UNIT MESSAGES 

(seeciz' SNSAUNTTSD2HA DROPPED - '), 
4 
(seeciz' SAUSER COMMANDSN’ ), 
(seec iz‘ SACONMF IGURATION ERRORSN' ), 
(seec iz‘ SAINIT ERROREN' ), 
(Seeciz' SATRANSFER LIMIT pooner ). 

(seec i z' SAUNRE CONTROLL 
(seeciz' éAFAILED TO COME ONLINESN’ ), 
(seeciz' SAFAILED TO ACCESS EITHER FIRST OR LAST TRACK DURING INITSN ), 
(seec iz‘ SADISK WRITE PROTECTEDMN' ), 
(seeciz’ SACOMMAND TIME OUTEN')) : vector (11). 

i] 

! SYSTEM MESSAGES (PRINTF ) 
i] 

MSG_01 = uplit (seeciz' @NSAPOWER DELAY - WAITING’ ), 
MSG_02 = uplit (seeciz’ @NSAFUNCTIONAL TEST STARTED: ). 
MSG_03 = uplit (Seeciz' SNENSAEXERCISER STARTEDSN: ), 

3% 
(32) 
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RO/RX EXERCISER 27-Dec-1964 12:55:26 VAX 11 Blies 16 v4.0 $79 
GLOBAL TEXT SECTION 27-Dec-1984 09:53:18 DISK SUSERZ: ( POWERS ) 7RQAF 0.811563 

REPORT MESSAGES (PRINTS) 

RPT1 © uplit (seeciz' SNENSAUNT OSKSSESA0 OF @ BYTES o OF @OrTes ), 
RPT © uplit (seeciz'SsA --HARD ERRORS-- --SOFT ERRORS--'), 
RPTS = uplit (Seeciz'SNBA @ © TYPE READS READ WRITES WRITTEN’), 
RPT4 = uwplit (seeciz'SA SEK DAT DRV HST SEK DAT ORV MST ). 
RPTS = uplit (Seeciz'MNBA--- --- ---- - -- 6 eee ee ee ee '), 
RPT6 = uplit (Seeciz'GA ---  -- --- --- --- = tee cee ‘y, 
RPT? = wplit (seeciz' sNmDeHD4aSSoNT' ), 
RPTS = wplit (seeciz’ K48Z73ADSMA ,.SZ5GA,573' ), 
RPTQ © uplit (seeciz' MDamDanOanDanDensnhinls' ), 
RPT1O = uplit (seeciz’ sNEA . . CNTR 5 wee eet eee ra Pr 
RPT11 = uplit (seeciz’sA . - MO4GA . . - S040A -'), 
RPT1I2 « lit (seseiz‘'sA . - SO48A . . . SD48A 2). 
RPTI3 « IT(SASCIZ‘ GNBAUNIT OISK oO @ BLKS oo @ GLKS ° ). 
RPT14 © UPLIT(SASCIZ' ata © ) TYPE READS READ WRITES WRIYTEN ° ). 
RPT15 © UPLIT(SASCIZ' WNBA----  ---- 22-22 rete tee ee eee ee eens ‘y, 
RPT16 = UPLIT(SASCIZ’ MesSINDONS4ND2NA 8 8600BN 1/0 3=69SD6SSSSDESSSEDEESSUDG' ). 

$222 RPT17 © uplit (Seeciz' SNED2ND4EA RDS2'), 
'ZZ2Z RPTI6 = UPLIT(SASCIZ’ SMSSIMD2ES4SD2NA  DBNROS2 s068S38D68SSNDENS3EDE' ), 
$ZZ2Z RPT19 = uplit (Seeciz' SNED2NDASA 7777'), 

GENERAL ERROR MESSAGES 

SYSTEM FATAL CERRSF ) 

EGS_O1 = uplit (seeciz’' TOO MANY UNITS’), 
EGS_02 = uplit (seeciz' NOT ENOUGH FREE MEMORY FOR ALLOCATING READ/WRITE BUFFERS: ), 

ORIVE FATAL CERROF ) 

EGD_10 = uplit (seeciz' REGISTER EXISTENCE TEST FAILED’ ), 
EGD_11 = uplit (seeciz‘ VECTOR TEST FAILED’ ), 
EGD_12 © uplit (seeciz'BR LEVEL TEST FAILED’), 
EGO_13 = uplit (seeciz’ INIT SEQUENCE FAILED’), 
EGD_14 = uplit (seeciz’FATAL CONTROLLER ERRCR' ), 
EGO_15 = uplit (seeciz’ ONLINE FAILED’ ), 
EGO_16 = uplit (seeciz’ WRITE -PROTECT CONFLICT’). 
€GD_17 = uplit (seeciz’ ACCESS FAILED’ ), 
EGO_18 = uplit (seeciz’FATA I/0 ERROR’), 
EGD_19 © uplit (seeciz’ CONTROLLER TIMEOUT), 
EGO_19 = uplit (seeciz'OISK TYPE UNKNOWN TO EXERCISER’ ), 
EGO_20 = uplit (seeciz' FAILED TO SEND SET-CONTROLLER- CHARACTERISTICS COMMAND ), 
EGO_21 © uplit (seeciz’ SET-CONTROLLER-CHARACTERISTICS RESPONSE HAS BAD ENDCODE OR FLAGS IN ERROR’), 
EGD_22 = uplit (seeciz’FAILED TO SEND ON-LINE COMMAND’ ), 
EGO_23 = uplit (seeciz’ ON-LINE RESPONSE HAS BAD ENDCOOE' ). 
EGO _24 = uplit (seeciz‘ ON-LINE RESPONSE HAS UNKNOWN DEVICE’ ) 

HARD or SOFT CERRHRD or ERRSOFT) 

EGH_30 = uplit (seeciz'I/O0 REQUEST FAILED’ ), 

e 
5EQ 0054 

37 
(32) 
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RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blise i6 V4,0 579 
GLOBAL TEXT SECTION 27-Dec 1984 09:53:18 DISK SUSER2: [ POWERS } ZROAF 0 .811;61 

D" 

' BASIC ERROR MESSAGES (PRINTB) 
! 

SYSTEM FATAL CERRSF ) 

€8S_01 = uplit (seeciz' SAMORE THAN SD2sA UNITS SPECIFIED’ ), 

ORIVE FATAL CERROF ) 

EBD_10 = vplit (seeciz’sAe NO RESPONSE AT ADORESS #06), 
EBD_12 = uplit (seeciz'sAe INCORRECT BR LEVEL FOR DRIVE s06'), 
EBD_13 = uplit (seeciz'sAe STEP sDISA READ ERROR’ ), 
EBD_14 = uplit (seeciz'sAe BAD SA CODE FROM ORIVE #06'), 
EBD_16 = uplit (seeciz'sAs DISKSD2UA WENT OFFLINE’), 
E6019 © uplit (seeciz'sAe DRIVE 068A NOT PROCESSING COMMAND PACKETS: ), 
EBD_24 = uplit (seeciz'sAe DISKSD2NA WENT TO THE “AVAILABLE” STATE’), 

i] 

‘ 

! HARD or SOFT (ERRHRD or ERRSOFT) 
e 

EH_O = UPLIT (SASCIZ’ - UNRECOGNIZED MESSAGE TYPE ), 8222 
EH_1 = UPLIT (ASCIZ' - UNRECOGNIZED CONNECTION ID’), 12722 
EH_2 = UPLIT (ASCIZ’ - UNRECOGNIZED RETURN MESSAGE’), $222 
EH_3 = UPLIT (SASCIZ’ - UNRECOGNIZED RETURN PACKET: ), 1222 
EH_4 = UPLIT (SASCIZ' - UNRECOGNIZED CRN’ ), $222 
EH_S = UPLIT (#ASCIZ' - UNRECOGNIZED OPCODE' ), 1222 
EH_6 = UPLIT (SASCIZ’ - MSCP STATUS CODE ERR’), 1222 
EH_7 = UPLIT (#ASCIZ' - OUP STATUS CODE ERR’), $222 
EH_8 = UPLIT (SASCIZ' - UNRECOGNIZED STATUS CODE), 1222 
EH_9 = UPLIT (#ASCIZ' - LON HOST COMPARE ERR’), 1222 
EH_10 = UPLIT (sASCIZ' - OBN HOST COMPARE ERR’), 1222 
EH_12 = UPLIT (#ASCIZ' - UNABLE TO LOAD DUP MEDIA’), 1222 
EH_13 © UPLIT (#ASCIZ7’ - ERR IN DUP PKT WHEN USING CTLR LC PROG’), 1222 
] 

ERR_OO = uplit (seeciz’ sAs DISKsD2' ), 
ERR_COD = uplit ¢ 

uplit (seeciz’ SAINVALIO COMMAND’ ), 
uplit (seeciz' sACOMMAND ABORTED' ). 
uplit (seeciz’ sAUNIT OFFLINE’), 
uplit (seeciz’ SATRANSITION TO AVAILABLE STATE' ), 
uplit (seeciz' SAMEDIA FORMAT ERROR’ ), 
uplit (seeciz‘' SAMRITE -PROTECTED' ), 
uplit (seeciz' SADEVICE COMPARE ERROR' ), 
uplit (seeciz' SADATA ERROR: ), 
uplit (seeciz’ sAHOST BUFFER ACCESS ERROR’), 
uplit (seeciz’ SACONTROLLER ERROR’ ), 
uplit (seeciz' SAODRIVE ERROR), 
uplit (seeciz' SAMESSAGE FROM INTERNAL DIAGNOSTICS’), 
uplit (seeciz' SAHOST COMPARE ERROR’), 
uplit (seeciz' sACOMMAND TIMEOUT')) : vector [14], 

ERROR LOG MESSAGE (CERRSOFT) 

5EQ 0055 
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RO/RX EXERCISER 
GLOBAL TEXT SECTION 

ES 

ELG_00 = uplit (seeciz' SAFRROR LOG MESSAGE RECEIVED:=N’ ), 
ELG_FMT = uplit ( 

uplit (seeciz'sAe CONTROLLER ERRORSN' ), 
uplit (seeciz'sAe HOST MEMORY ACCESS ERRORSN’ ), 
uplit (seeciz' sAe DISKSDQSA - DISK TRANSFER ERRORSN' ), 
uplit (seeciz' sAe DISKSD2SA - “STANDARO DISK INTERCONNECT” ERRORSN’ ), 
uplit (seeciz'sAe DISKSD2SA - “SMALL DISK” ERRORSN’ )) : vector (5), 

EXTENDED ERROR MESSAGES (PRINTX) 

EX_SA = uplit (seeciz' sNsAe SA: 806'), 
EX_SC = uplit (seeciz’ SNBAe STATUS CODE: s02'), 
ExX_SBO = uplit (seeciz' #04’ ), 
EX_.SB = uplit (seeciz' stAe SUB CODE: ‘), 
EX_CMD = uplit (seeciz’ sisAs COMMANT (|), 
EX_RO © uplit (seeciz' SAREAD' ), 
EX_WaT = uplit (seeciz' sAWRITE' ), 
EX_CMP = uplit (seeciz' sA-COMPARE' ), 
EX_ONL = uplit (seeciz’ SAONLINE' ), 
EX_ACC = uplit (seeciz' sAACCESS' ), 
EX_OP = uplit (sesciz's#03' ), 
€X_B88 = uplit (seeciz' sttAe BAD BLOCK (Host replaceable): s058A. (OCT SO6H8A)'), 
€X_BB1l = uplit (seeciz’ sNeBAe lst BAD BLOCK (Host replaceable): sOSSA. (OCT S068A)' ), 
EX_BBU = uplit (seeciz’' @itAe BAD BLOCK REPORTED (Repleced): sDsA. (OCT S068A)'), 
EX_LBN = uplit (seeciz' sNSAs LBN: SOSSA. (OCT SO6SA)'), 
EX_PBN = uplit (sSeueciz’ sNsAe PBN: SOSHA. (OCT SO6HA)'), 
EX_LBR = uplit (seeciz’ sNtAe LBN: (READ) SOSSA. COCT SO6SA)'), 
EX_LBW = uplit (seeciz’ siAe LBN: CWRITE) BOSSA. COCT SO6HA)'), 
EX_RBN = uplit (seeciz' sisAe REPLACEMENT BLOCK NO. SOSSA. (OCT SO06SA)'), 
EX_CBC = uplit (seeciz’ ststAe BYTE COUNT IN COMMAND: SDSHA.'), 
EX_CBR = uplit (seeciz' statAe BYTE COUNT IN READ COMMAND: S0SHA.'). 
EX_CBW = uplit (seeciz’ sNtAe BYTE COUNT IN WRITE COMMAND: sO58A.'), 
EX_8C = uplit (seeciz' sNstAe ACTUAL @ OF BYTES TRANSFERRED: S0SHA.'), 
ExX_B80 = uplit (seeciz' sttAe I/0 BUFFER ADORESS (32 bite): SO68A #06’ ), 
EX_BOR = uplit (seeciz’ stAe 1/0 BUFFER ADORESS FOR READ (32 bite): SO6SA 806'), 
EX_8OW = uplit (seeciz' sisAe 1/0 BUFFER ADORESS FOR WRITE (32 bite): sO6SA ‘), 
EX_RP = uplit (seeciz’ sNsACONTENTS OF COMMAND/RESPONSE PACKET SAVE AREA:sN' ), 
EX_WRD + uplit (seeciz'sA 806‘), 
EX TIM = uplit (seeciz’ SNBAs TIME: SZ28A:SZ25A HOURSSEN' ), 

XX13 = UPLIT (sSASCIZ' SNMA « DISK : S02’), !Z27 
XX23 = UPLIT (SASCIZ‘' SNSADBN: SOSSA. (OCT SO68A)'), 1222 
XX32 = UPLIT (sASCIZ' SNSABYTE NUMBER: 803’), 12722 
XX33 = UPLIT (sSASCIZ‘' SNSARANDOM WRITTEN WORD :8816')., 'Z722 
XX34 = UPLIT (SASCIZ‘ SNSARANDOM READ WORD bin: 8B168A oct:806' ), 2722 

CONFIGURATION ERROR MESSAGES (PRINTF ) 

CER_O1 = uplit (saeciz' SNSADUPLICATE UNIT: SD28A AT IP: #806'), 
CER_O2 = uplit (seeciz' SNSAMORE THAN S018A DIFFERENT IP ADDRESSES’ ), 

27-Dec-1984 12:55:26 VAX-11 Blise 16 V4.0-579 
27-Dec-1984 09:53:18 DISK SUSERZ2: (POWERS )ZROAFO.BL1;61 

SEQ 0056 
Page 39 

(32) 



rs, 
5EQ 0057 

ZRQAM1 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0 579 Page 40 
VOe.1 GLOBAL TEXT SECTION e7-Dec-1984 09:53:18 DISK SUSER2: [ POWERS ) ZRQAFO.BL1;61 (32) 

3 3188 1 ' ERROR/EVENT SUB CODES (PRINTX) 
: 3159 1 : 
3 3160 1 SC_SOI = uplit (seeciz' SASPIN-DOWN IGNORED’ ), 
; 3161 1 SC_CON = uplit (seeciz' sASTILL CONNECTED’), 
3 3162 1 SC_DUP = uplit (seeciz' sADUPLICATE UNIT NUMBER’ ), 
: 3163 1 SC_ONL = uplit (seeciz' SAALREADY ONLINE’ ), 
3 3164 1 SC_SON = uplit (sSeeciz' SASTILL ONLINE'), 
: 3165 1 SC_UNK = uplit (sleeciz' SAUNIT UNKNOWN OR ONLINE TO ANOTHER CONTROLLER’ ), 
3 3166 1 SC_VOL = uplit (sleeciz' SAND VOLUME MOUNTED OR DRIVE DISABLED BY SWITCH’), 
: 3167 1 SC_IOP = uplit (seeciz'sAUNIT INOPERATIVE (RO051/S2 write faeult)'), 
3 3168 1 SC_OIS = uplit (seeciz' SAUNIT OISABLED BY FIELO SERVICE OR INTERNAL DIAGNOSTICS ), 
: 3169 1 SC_FER = uplit (seeciz' sA*FORCED ERROR” DETECTED WHILE ACCESSING FCT OR RCT’), 
3 3170 1 SC_FE2 = uplit (seec:z' sASECTOR HAD BEEN WRITTEN WITH “FORCED ERROR” MOOIFIER ), 
3 3171 1 SC_ISH = uplit (seeciz' sAFCT OR RCT UNREADABLE - INVALIO SECTOR HEADER’ ), 
3 3172 1 SC_IS2 = uplit (seeciz’ SAHEADER COMPARE ERROR (Valid header not found)’ ), 
: 3173 1 SC_OST = uplit (seeciz’' <AFCT OR RCT UNREADABLE - DATA SYNC TIMEOUT’), 
; 3174 1 SC_OS2 = uplit (seeciz' -ADATA SYNC NOT FOUND (Dete sync timeout)’ ), 
3 3175 1 SC_ECC = uplit (seeciz' sAFCT OR RCT UNREADABLE - UNCORRECT ABLE ECC ERROR’), 
3 3176 1 SC_ECD = uplit (ssSeeciz' sAUNCORRECTABLE ECC ERROR’), 
3 3177 1 SC_RCT = uplit (sseeciz’' sARCT CORRUPTED’ ), 
3 3178 1 SC_FUL = uplit (sleeciz'sANO REPLACEMENT BLOCK AVAILABLE (RCT full)'), 
3 3179 1 SC_576 = uplit (seeciz' sADISK NOT FORMATTED WITH 512 BYTE SECTORS' ), 
3 31860 1 SC_FCT = uplit (seeciz' sADISK NOT FORMATTED OR FCT CORRUPTED’ ), 
3 3181 1 SC_EC1 = uplit (seeciz' sAONE SYMBOL ECC ERROR’), 
3 3182 1 SC_EC2 = uplit (seeciz’ sATWO SYMBOL ECC ERROR’), 
3 3183 1 SC_EC3 = uplit (seeciz' SATHREE SYMBOL ECC ERROR’), 
3 3164 1 SC_EC4 = uplit (seeciz’ SAFOUR SYMBOL ECC ERROR’), 
3 31865 1 SC_ECS = uplit (seeciz’ sAFIVE SYMBOL ECC ERROR’), 
3 3186 1 SC_EC6 = uplit (seeciz'sASIX SYMBOL ECC ERROR’), 
3 3187 1 SC_EC7 = uplit (seeciz' sASEVEN SYMBOL ECC ERROR’), 
: 3188 1 SC_EC8 = uplit (seeciz’' SAEIGHT SYMBOL ECC ERROR’), 
3 3189 1 SC_EC9 = uplit (sleeciz' SACORRECTABLE ERROR IN ECC FIELD’). 
3 3190 i SC_SWP = uplit (seeciz’ SAUNIT SOFTWARE WRITE PROTECTED ), 
3 3191 1 SC_HUP = uplit (seeciz’ SAUNIT HARDWARE WRITE PROTECTED’ ), 
3 3192 1 SC_ODA = uplit (seeciz' sA000 TRANSFER ADORESS'), 
; 3193 1 SC_008 = uplit (seeciz'sA00D BYTE COUNT’), 
3 3194 1 SC_NXM = uplit (seeciz' SANON-EXISTENT HOST NEMORY'), 
3 3195 1 SC_PAR = uplit (seeciz' SAHOST MEMORY PARITY ERROR’ ), 
3 3196 1 SC_CTO © uplit (seeciz' sACOMMAND TIMOUT OR RETRY LIMIT EXCEEDED: ). 
3 3197 1 SC_SOS = uplit (seeciz' SASERIALIZER/DESERIALIZER OVERRUN OR UNDERRUN' ), 
3 3198 1 SC_EDC = uplit (seeciz' sA"ERROR DETECTION CODE” ERROR’), 
3 3199 1 SC_IOS = uplit (seeciz' sAINCONSISTENT INTERNAL DATA STRUCTURE’), 
3 3200 1 SC_SRT = uplit (seeciz' SADRIVE CCHMAND TIMEOUT (No response or seek incomplete) ). 
3 3201 1 SC_SRI = uplit (seeciz’ SACONTROLLER DETECTED TRANSMISSION OR PROTOCOL ERROR' ), 
3 3202 1 SC_POE = uplit (seeciz' sAPOSITION ERROR (Mie-seek)'), 
3 3203 1 SC_ROY = uplit (seeciz' SALOST READ/WRITE READY DURING/BETWEEN TRANSFERS' ), 
: 3204 1 SC_CLK = uplit (seeciz' sADRIVE CLOCK DROPOUT’), 
3 3205 1 SC_RSP = uplit (seeciz' SALOST RECEIVER READY BETWEEN SECTORS' ), 
3 3206 1 SC_SUR = uplit (seeciz' sADRIVE DETECTED ERROR: ), 
3 3207 1 SC_PSP = uplit (seeciz' SACONTROLLER DETECTED PULSE OR STATE PARITY ERROR ), 
3 3208 1 : 
3 3209 1 § CONTROLLER GENERIC ERROR CODES 
; 3210 1 : 
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GLOBAL TEXT SECTION 

CNTR_ERR 

G5 

= uplit ¢ 
uplit (seeciz' sACONTROLLER TIMEQUT' ), 
uplit (seeciz' sAENVELOPE/PACKET READ ERROR (Parity or timeout)’ ), 
wuplit (seeciz' SAENVELOPE/PACKET WRITE ERROR (Parity or timeout)’ ), 
uplit (seeciz' SACONTROLLER ROM AND RAM PARITY ERROR’), 
uplit (seeciz' sACONTROLLER RAM PARITY ERROR’), 
uplit (seeciz' sACONTROLLER ROM PARITY ERROR’), 
uplit (seeciz'sARING READ ERROR (Parity or timeout)' ), 
uplit (seeciz' SARING WRITE ERROR (Parity or timeout)’ ), 
uplit (seeciz' INTERRUPT MASTER FAILURE’ 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bl’es 16 V4.0-579 
27-Dec-1984 09:53:18 OISK SUSER2: (POWERS ) ZROAFC.BL1;61 

uplit (seeciz'sAMHOST ACCESS TIMEOUT (Higher level protocol dependent)’ ), 
uplit (seeciz' SACREDIT LIMIT EXCEEDED’ ), 
uplit (seeciz’ sAQ-BUS MASTER ERROR’ ), 
uplit (seeciz‘' SACONTROLLER FATAL ERROR’), 
uplit (sleeciz' sAINSTRUCTION LOOP TIMEOUT’), 
uplit (seeciz' SAILLEGAL VIRTUAL CIRCUIT ID‘). 
uplit (seeciz' sAINTERRUPT VECTOR ILLEGAL’), 
uplit (seeciz' SAMAINTENANCE READ/WRITE INVALID REGION IDENTIFIER ), 
uplit (seeciz' SAMAINTENANCE WRITE LOAD TO NON-LOADABLE CONTROLLER’ ), 
uplit (seeciz' sACONTROLLER RAM ERROR (Non-perity)'). 
uplit (seeciz' sAINIT SEQUENCE ERROR’ ), 
uplit (seeciz' SAHIGHER LEVEL PROTOCOL INCOMPATIBILITY ERROR’), 
uplit (seeciz’ SAPURGE/POLL HARDWARE FAILURE' ). 
uplit (seeciz‘ SAMAPPING REGISTER READ FAILURE (Parity or timeout)’ )) : 

! RO/RX CONTROLLER DEPENDENT ERRORS CODES 

vector [23], 

RORX_ERR = uplit ( 
uplit (seeciz'sAT11 CPU FAILURE’), 
uplit (seeciz' SANON-PARITY RAM ERROR’), 
uplit (seeciz' SASTATE MACHINE FAILURE - 111 ADORESS REGISTER’ ), 
uplit (seeciz'sASTATE MACHINE FAILURE - Q-B8US ADORESS REGISTER’), 
uplit (sesciz' sASTATE MACHINE FAILURE - CRC REGISTER’), 
uplit (seeciz’' sASTATE MACHINE FAILURE - SERIALIZER/DESERIALIZER REGISTER’ ), 
uplit (seeciz' SASTATE MACHINE FAILURE - WRONG HARDWARE VERSION’ )) . vector [7}, 

' PRINTOUTS THAT FAKE THE ORS ERROR MESSAGES 

OF _ MSG = uplit (sSeeciz' SNSAZROQA DEV FTL sZ58A ON UNIT SZ28A TST 001 SUB 000 PC: #06'). 
HRO_MSG = uplit (seeciz' SNSAZRQA HRO ERR sZSSA ON UNIT SZ2m8A TST 001 SUB 000 PC: s06'), 
SFT “MSG = uplit (seeciz’ SNSAZROA SFT ERR sZ5sA ON UNIT SZ2NA TST 001 SUB 000 PC: SO6SN'), 
HRO_SUB = uplit (seeciz' SNSAI/O REQUEST FAILEDSN’ ), 

! MISCELLANEOUS 

SPACE4 = uplit (seeciz‘' sS4' ), 
CRLF = uplit (sesciz'sN' ), 
DASH = uplit (sesciz'sA - '), 
ASTERISK = uplit (sSaeeciz'sAe |); 

SEQ 0058 
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RO/RX EXERCISER 
DEFAULT HARDWARE P TABLE 
Sebttl ‘DEFAULT HARDWARE P-TABLE 

AND IS USED AS A “TEMPLATE” FOR BUILDING THE P-TABLES. 

BGNHW COFPTBL ); 

lobel 
9 HWPT_IP_ADOR : word initiel CINIT_IP_ADOR), 

HWPT_ VECTOR : word initiel CINIT_INTR_VECT), 
HWPT _BR_LEVEL : word initiel CINIT_BR_LEVEL), 
HWPT DISK : WORD INITIAL (s0'000200' ), 

HMPTSO _LBN : word initial (0), 
HWPTS1_LB8N : word initiel (0), 
HMPTEO_LBN : word initial (s0'177777' ), 
MWPTEL LON : word initiel (0), 
NAME _LO : WORD INITIAL (0' 020040’ ), 
NAME _HI : WORD INITIAL (s0'020040' ); 

ENOHW; 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

THE DEFAULT HAROWARE P-TABLE CONTAINS DEFAULT VALUES OF 
THE TEST-DEVICE PARAMETERS. THE STRUCTURE OF THIS TABLE 
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P-TABLES, 

! IP ADDRESS 
! VECTOR ADDRESS 
! BR LEVEL 
!PROTECT, WHOLE DISK, NO DUP 
! OK O 22Z 
$ STARTING TRACK LO 222 
! STARTING TRACK HI ZZZ 
! ENDING TRACK LO 7222 
! ENDING TRACK HI 222 
'OISK TYPE 222 
!DISK TYPE 222 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZROAFO.B8L1:61 

22Z 

SEQ 0059 
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i 
SEQ 0060 

ZRQAM1 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4,0-579 Page 43 
voe.1 SOFTWARE P-TABLE 27-Dec-1984 09:53:18 DISK $USER2: (POWERS )ZRQAFO.8L1;61 (34) 

3 3287 1 Ssbttl ‘SOFTWARE P-TABLE’ 

: 3288 1 
: 3289 1 te 

; 3e90 1 ' THE SOFTWARE TABLE CONTAINS VARIOUS DATA USED BY THE 

: 3291 1 ' PROGRAM AS OPERATIONAL PARAMETERS. THESE PARAMETERS ARE 

3 3292 1 ' SET UP AT ASSEMBLY TIME AND MAY BE VARIEN BY THE OPERATOR 
3 3293 i ' AT RUN TIME. 
3 3294 1 ’ 
3 3295 1 
; 3296 i BGNSW (SFPTBL); 
; 3297 1 
3 3298 1 globel 
: 3299 1 SWP_ERROR : word initiel (32), ' HARO ERROR LIMIT FOR DROPPING UNIT 
: 3300 1 SWwP_XFER : WORD INITIAL (0), 'XFER LIMIT. DEFAULT = QUICK PASS "722 
3 3301 1 SWP_FLAGS : word initial (SWFE_ROM or SWF_CRC or SWF_HWC or SWFE_FER ! FLAGS (SEE DOCUMENTATION) 
3 3302 1 or SWF_HRO or SWF BLK), ! *772 

: 3303 1 SWP_OPAT : word initiel (0), * DATA PATTERN NUMBER 

3 3304 1 SWP_RAT : word initiel (99), * ROS1/S2 OPERATION RATIO 
3 3305 1 SWP_TIME : word initial (0), ' START TIME (HHMM) 
; 3306 i OUPROUND : WORD INITIAL (11), ‘NO OF I/Os PER OBN TEST 222 

3 3308 1 : THE NEXT TWO LOCATIONS SHOULD BE TOGETHER 
; 1 
3 3310 1 SWP_UCNT : word initial (MAX_UDP_CNT), * USER DATA PATTERN COUNT 

3 3311 1 SWP_UDPAT : vector [MAX_UDP_CNT, word]; ' USER DATA PATTERN 

3 1 1 
3 3313 1 ENDSW; 
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RO/RX EXERCISER 27-Dec-1984 12:55:26 
PROTECTION TABLE 27-Dec-1984 09:53:18 

Sebttl ‘PROTECTION TABLE 

Ye 

' THIS TABLE IS USED BY THE RUNTIME SERVICES 
! TO PROTECT THE LOAD MEDIA, 

BGNPROT (0, 1. 6); 

"1ST ARG = OFFSET INTO P-TABLE FOR CSR ADDRESS 
'Q2ND ARG «= OFFSET INTO P-TABLE FOR MASSBUS ADDRESS 
'3RD ARG = OFFSET INTO P-TABLE FOR ORIVE NUMBER 

ENDPROT; 
end 

eludom 

-TITLE ZRQAM1 RD/RX EXERCISER 
-IDENT /V02.1/ 
-ENABL AMA 

.PSECT $sCODE$, RO 
122 121 LS$NAME::.ASCII /2ZRQ/ 

-ASCII /A/ 
.BYTE 0 
-BYTE (0) 
BYTE 0 
-BYTE 0 

-ASCII /F/ 
-ASCII /0/ 

LS$UNIT:: .WORD TSPTHV 
LSTIML:: .WORD 76400 
LSHPCP: : .WORD L$HARD 
L$SPCP:: WORD LS&$SOFT 
LSHPTP:: .WORD L$Hw 
LSSPTP:: .WORD L$Sw 

LSREV:: 

L$LADP: : .WORD L¢LAST 
L¢STA:: .WORD 0 
L$CO:: .WORD O 
LSOTYP: : .WORD 1 
LSAPT:: .WORD (¢) 
LSOTP:: .WORD LS&DISPATCH 
L$PRIO: : .WORND 0 
LSENVI:: .WORD 0 
LSEXP1:: WORD 0 
LSMREV:: 

BYTE 3 
.BYTE 3 

LSEF:: .WORD O 

VAX-11 Blise-16 V4.0-579 
DISK SUSER2: [POWERS JZRQAFO.BL1;61 

SEQ 0061 
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ZRQAM1 
voe2 1 

000054 
000056 

RO/RX EXERCISER 
PROTECTION TABLE 

120 040 
144 144 
145 163 
000 000 
145 143 
157 162 
000 
122 040 
145 166 
154 040 
165 163 
141 154 
171 040 
055 122 
104 130 
040 065 
122 125 
065 060 
000 000 
162 151 
145 040 
165 155 
145 162 
000 
145 163 
040 145 
164 151 

. WORD 
L$SPC:: .WORD 
LSDEVP: : . WORD 
LSREPP: : .WORD 
LSExXP4:: .WORD 
LSEXPS: : .WORD 
LéAUT:: .WORD 
LsOUT:: .WORD 
L$LUN:: .WORD 
LSDESP: : .WORD 
L$LOAD:: .WORD 
LSETP:: .WORD 
LSICP:: .WORD 
LSCCP:: .WORO 
LSACP:: .WORD 
L$PRT:: .WORD 
LSTEST:: .WORD 
LSOLY:: .WORD 
LSHIME: : .WORD 
OSPCNT:: .WORD 
LSDISPATCH: : 

. WORD 
ERRTYP:: .BLKW 
ERRNBR: : .BLKW 
ERRMSG: : .BLKW 
ERRBLK:: .BLKW 
P AAA: ASCII 

ASCII 
ASCII 
ASCII 

P.AAB: ASCII 
ASCII 
ASCII 

P.AAC: ASCIi 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 

P.AAD: ASCII 
ASCII 
ASCII 
ASCII 
ASCII 

P. ARE: ASCII 
ASCII 
ASCII 

KS 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

0 
0 
LsOVTYP 
LSRPT 
0 
0 
L$AU 
L$0u 
0 
L $0€SC 
- 73743 
LSERRTBL 
LSINIT 
LSCLEAN 
L$AUTO 
L$PROT 

/res/ 
4¢/<00><00> 

/Nec/ 
/rvor/ 
<00><00> 

/BR / 
/Lev/ 
Jel / 
/(us/ 
/uel/ 
Aly / 
/4-R/ 
/7QOX/ 
41 5/ 
/-RU/ 
/X50/ 
4)/<00><00> 

70ri/ 
/ve / 

/nvue/ 
/ber/ 
<00><00> 

/Tes/ 
/t e/ 
fntis 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERZ2: [POWERS ) ZRQAFO.B8L1;61 
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ZRQAM1 
VOe.1 

000255 
000260 
000263 
000266 
000271 
000274 
000277 
000302 
000305 
000310 
000313 
000314 
000317 
000322 
000325 
000330 
000333 

RD/RX EXERCISER 
PROTECTION TABLE 

145 
165 
157 
162 
162 
040 
040 
151 
144 
153 

157 
162 
143 
154 
157 
040 
040 
147 
156 
147 
102 
141 
162 

040 
163 
155 
040 
145 
157 
164 

P.AAF: 

P.AAG: 

P.AAH: 

-ASCIT 
-ASCIT 
.ASCIT 
. ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCII 
. ASCII 
. ASCII 
. ASCII 
. ASCII 
.ASCII 
-ASCIT 
.ASCITI 
~ASCII 
.ASCIT 
.ASCII 
.ASCIT 
-ASCIT 
.ASCII 
.ASCIT 
-ASCITI 
-ASCII 
. ASCII 
.ASCITI 
.ASCITI 
- ASCII 
-ASCII 
.ASCII 
.ASCIT 
-ASCII 
-ASCITI 
-ASCII 
.ASCII 
-ASCITI 
-ASCIT 
-ASCII 
-ASCII 
.ASCIT 
~ASCIT 
.ASCIZ 
.ASCITI 
-ASCII 
-ASCIT 
-ASCIT 
.ASCITI 
-ASCII 
-ASCII 
.ASCITI 
-ASCII 
.ASCITI 
-ASCIT 

/re / 

/cus/ 
/tom/ 

/er / 

/ere/ 

7a o/ 
/# t/ 
/hnis/ 
/ dis 
/@k/<00> 
<QOQ> 

/Low/ 
fer / 

/oct/ 
fel / 
/wor/ 

/d o/ 
/f b/ 
/egi/ 
fnni/ 
/ / 
/ULBN/ 
/ ed/ 
/dre/ 
/38/<00> 
/Hig/ 
/ner/ 
4 oc/ 

/tal/ 
/ wo/ 

/ra/ 
Jof / 
/veg/ 
finn/ 
/ing/ 
7 LBS 
/N a/ 
/dd7/ 
/@ 4,@/ 

<C)><00> 

/Low/ 
fer / 

Joct/ 

fel / 
/aor/ 

/é2 o/ 
/€ e/ 
/ndi/ 
/ / 
/LBN/ 
/ ed.’ 

/dre/ 

400/<00> 

LS 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4,0 579 
DISK SUSER2@: (POWERS )ZRQAFO.B8L1;61 
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RO/RX EXERCISER 
PROTECTION TABLE 

151 
145 
157 
141 
167 
144 
146 
156 
156 
114 
040 
144 
163 

162 
145 
156 
165 
157 
162 
141 

147 
162 
143 
154 
157 
040 
040 
144 
147 
102 
141 
162 
163 

“Sl 
040 
040 
163 
155 
040 
164 
141 
141 
146 
150 
040 
163 
165 
164 

P.AAT: 

P. AAJ: 

P.AAK: 

.ASCIT 

.ASCII 

.ASCIT 

.ASCII 

.ASCIT 

.ASCII 

.ASCIT 
. ASCII 
-ASCITI 
.ASCIT 
-ASCII 
.ASCII 
. ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCII 
.ASCII 
-ASCII 
.ASCIT 
.ASCIT 
.ASCII 
. ASCII 
.ASCII 
-ASCII 
.ASCIT 
.ASCII 
-ASCIT 
. ASCII 
-ASCII 
.ASCII 
.ASCIT 
.ASCIT 
.ASCIT 
.ASCIT 
.ASCII 
-ASCII 
.ASCITI 
-ASCIT 
.ASCII 
.ASCIT 
-ASCII 
.ASCIT 
.ASCII 
. ASCII 
-ASCII 
.ASCII 
-ASCII 
-ASCITI 
-ASCII 
.ASCII 
.ASCIT 

<00> 

/Hig/ 
/ner/ 

4 oc/ 

/tal/ 
/ wo/ 

/rd / 

/of / 

/end/ 
/ing/ 
/ LB/ 
/N a/ 
/ddr/ 
/e9s/ 
<GQ> 

/Mri/ 
/te / 
fon / 
/cus/ 

/tom/ 
fer / 

/det/ 
7e a/ 

/rea/ 

/ of/ 
/ th/ 
fis / 
/dis/ 
4k u/ 
nits 
<00> 

Joe / 

/WAR/ 
/NIN 
/G -/ 
7 Cus 
/STO/ 
/MER/ 
/ DAS 
/TA / 
/ARE/ 
JA M/ 
JAY / 

‘BE / 
/OVE/ 
/RWR/ 
/TTTs 
7EN!/ 
4 A 

/. C/ 
/ONF / 
/IRM/ 
<00Q> 

MS 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX 11 Bliss-16 V4.0 579 
DISK SUSER2: (POWERS ]ZROAFO.BL1;61 
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ZRQAM1 
vo2.1 

000740 
000743 
000746 
000751 
000754 
000757 
000762 
000765 
000770 
000773 
000776 
001001 
001004 
001007 
001012 
001015 
001020 
001022 
001025 
001030 
001033 
001036 
001041 
001044 
001047 
001052 
001055 
001060 
001063 
001066 
001071 
001074 
001077 
001102 
001105 
001110 
001113 
001116 
001121 
001124 
001127 
001132 
001135 
001140 
001143 
001146 
001151 
001154 
001157 
001162 
001165 
001170 
001173 

RO/RX EXERCISER 
PROTECTION TABLE 

154 163 
040 162 
156 040 
125 120 
145 170 
162 143 
163 145 
000 000 
162 151 
145 040 
156 040 
151 141 
156 157 
164 151 
040 141 
145 141 
000 
141 162 
040 145 
162 157 
040 154 
155 151 
000 000 
162 141 
163 146 
162 040 
151 155 
164 040 
156 040 
145 147 
142 171 
145 162 
050 060 
146 157 
040 161 
151 143 
040 160 
163 163 
000 000 
141 156 
157 155 
163 145 
153 040 
157 144 
000 000 
145 141 
055 143 
155 160 
162 145 
040 160 
162 146 
162 155 
144 040 

P.AAL: 

P. ARM: 

P.AAN: 

P.AAO: 

P. AAP: 

P.AAQ: 

.ASCIT 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCII 
.ASCIT 
.ASCII 
.ASCII 
-ASCII 
~ASCIT 
.ASCII 
.ASCITI 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCTI 
.ASCII 
.ASCITI 
.ASCTII 
.ASCII 
.ASCII 
.ASCII 
. ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCII 
.ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
.ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCITI 
-ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCIT 
-ASCII 
.ASCII 
-ASCII 
. ASCII 

NS, 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/Als/ 
Jo r/ 

fun / 

/DUP / 
‘ ex/ 

ferc/ 
41 2e/ 

/r/<00><00> 
/Wri/ 
/te / 
fon / 

/dia/ 
/gno/ 
/sti/ 
/¢ a/ 

/rea/ 
<00><00> 

/Har/ 
4d e/ 
/rro/ 

/r ols 
Jimis 
7¢/«<00><00> 
/Tra/ 
‘nef / 
/er / 

/lim/ 
it / 

Jin / 
/meg/ 
/eaby/ 
/tes/ 
/ (O/ 
/ fo/ 
/r a 
Juic/ 
sk p/ 
/ass/ 
4)/<00><00> 

/Ran/ 
/dom/ 
/ se/ 
ek / 

/mod/ 

7e/<00><00> 
/Rea/ 
/d-c/ 
/omp/ 
/ere/ 

/3 p/ 
/erf/ 
Jorm/ 

fed / 

VAX 11 Bliss 16 V4.0 579 
DISK $USER2: (POWERS )ZRQAFO.8.1;61 

SEQ 0065 
Page 48 

(35) 



RO/Rx EXERCISER 
PROTECTION TABLE 

040 
145 
157 
162 
154 
000 
151 
055 
155 
162 
040 
162 
162 
144 

164 
150 
143 
164 
154 
162 

145 
040 
154 
162 
145 
141 
150 
164 
171 

PAAR: 

P.AAS: 

SEQ 0064 
27-Dec-1984 12:55:26 VAX 11 Bliss 16 v4.0 579 Page 49 
27-Dec 1984 09:53:18 DISK SUSERZ: [ POWERS ]ZROAFO.6L 1:61 (35) 

/et - 

/the/ 
4 ¢o/ 

fates 

folls/ 
/er/<0O> 

fei / 
/te / 

4¢eom/ 

/per/ 

4ee / 

/per/ 
/for/ 
/aead/ 

/ et/ 
7 ths 
4e@¢/ 

4one/ 

/rol/ 
/ler/ 
<00><00> 

/Crne/ 
4ek / 

fells 
4 wr/ 

Jite/ 
/s o/ 

4% W/ 
4oet/ 

/ by/ 
4 vre/ 

4edi/ 

/n@/<00> 
/Vee/ 
4e-8/ 

4eti/ 
/red/ 
/ de/ 
/te / 
/pet/ 
/ter/ 
/n/<QO> 
/Sel/ 
4ect/ 

4 or/ 
1/@-0/ 

Jefi/ 
/ned/ 

/ de/ 
/te / 

/pat/ 
/ter/ 

fn (7s 



ZRQAM1 
v0e.1 

001433 
001436 
001441 
001444 
001447 
001452 
001455 
001460 
001463 
001466 
001470 
001473 
001476 
001501 
001504 
001507 
001512 
001515 
001520 
001523 
001526 
001531 
001534 
001537 
001542 
001545 
001546 
001551 
001554 
001557 
001562 
001565 
001570 
001573 
001576 
001601 
001604 
001607 
001612 
001615 
001620 
001623 
001626 
001631 
001634 
001637 
001642 
001645 
001650 
001653 
001656 
001661 
001664 

RO/RX EXERCISER 
PROTECTION TABLE 

146 
040 
161 
156 
141 
163 
145 
151 
051 

P.AAV: 

P AAW: 

P.AAX: 

Ce 
27-Dec 1984 12:55:26 
2? Dec -1964 09:53:18 

4/0 @/ 

for / 

/9eQ/ 
/uen/ 

/tie/s 
41 @/ 

Jele/ 
4eti/ 

4on)/ 
<00><00> 

/Nuaa/ 

/ver/ 

/ of / 
/ wo/ 

/rde/ 

fins 

4 de/ 
/te / 

/pet/ 
/ter/ 
in (/ 
416 / 
/aax/ 
Ji@a/ 
4a)/<00> 
<00> 

/Pet/ 
/ter/ 
fn vi 

/elu/ 
fe C/ 

4)7<00><00> 

“Cle/ 
fer / 

/eta/ 
/tie/ 
/tics 
/el / 
/teb/ 
/\es/ 
/ ef / 
/ter/ 
4 pr’ 
7iNnet/ 
sing/ 

VAX 11 Blies 16 v4.0 579 
OISK SUSERZ: ( POWERS } ZROAF 0.811561 

SEQ 0067 
Pege 50 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

145 
145 
141 
040 
040 
151 

P AAY: 

P PAZ: 

P.ABA: 

~ASCII 
-ASCIT 
.ASCIT 
- ASCII 
-ASCIT 
-ASCTI 
.ASCITI 
-ASCIT 
- ASCII 
~ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
- ASCII 
.ASCII 
-ASCITI 
~ASCTI 
-ASCII 
- ASCII 
-ASCIT 
-ASCII 
. ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
-ASCITI 
-ASCTI 
. ASCII 
-ASCII 
- ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCTI 
-ASCITI 
-ASCIT 
-ASCII 
-ASCIT 
.ASCII 

Dé 

27-Dec-1984 12:55:26 
2?-Dec-1984 09:53:18 

VAX-11 Blies 16 V4.0 $79 
DISK SUSERZ@: [ POWERS JZROAFO.611;61 

SEQ 0068 
Page 



Ee 
SEQ 9069 

ZRQAM1 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 52 
v02.1 PROTECTION TABLE 27-Dec-1984 09:53:18 DISK 8USER2: [ POWERS } ZROAFO.81.1:61 (35) 

002122 145 164 145 .ASCII /ete/ 

002125 143 164 145 -ASCII /cte/ 

002130 144 040 157 -ASCII /d o/ 

002133 156 040 162 -ASCII /n er’ 

002136 145 14) 144 -ASCII /ead/ 

002141 163 000 000 -ASCII /8/<00><00> 

002144 110 141 154 P.ABB: .ASCII /Hel/ 

002147 164 040 157 -ASCII /t o/ 

002152 156 040 157 -ASCII /n o/ 

002155 164 150 145 -ASCII /thre/ 

002160 162 040 150 -ASCII /r w/ 

002163 141 162 144 -ASCII /erd/ 

002166 040 145 162 .ASCII / er/ 
002171 162 157 162 -ASCII /ror/ 
002174 163 040 050 -ASCII /e (/ 
002177 043 163 040 -ASCII /#e / 

002202 063 061 055 -ASCII /31-/ 
002205 063 064 0S4 -ASCII /34,/ 
002210 040 063 066 -ASCII / 36/ 
002213 055 063 067 -ASCII /-37/ 
002216 054 040 063 ASCII /, 3/ 
002221 O71 055 064 -ASCII /9-4/ 
002224 065 051 000 -ASCII /5)/<00> 
002227 000 -ASCII <0O> 
002230 110 141 154 P.ABC: .ASCII /Hel/ 
002233 164 040 157 -ASCII /t o/ 
002236 156 060 163 -ASCII /n 8/ 
002241 157 146 164 ASCII /oft/ 
002244 040 145 162 -ASCII / er/ 
002247 162 157 162 -ASCII /ror/ 
002252 163 040 050 -ASCII /s (/ 
002255 043 163 040 -ASCII /#s8 / 
002260 065 060 055 .ASCII /50-/ 
002263 065 064 051 -ASCII /54)/ 
002266 000 000 -ASCII <00><00> 
002270 110 141 154 P.ABD: .ASCII /Hal/ 
002273 164 040 157 -ASCII /t o/ 
002276 156 040 142 -ASCII /n b/ 
002301 141 144 055 -ASCII /ad-/ 
002304 142 154 157 ASCII /blo/ 
002307 143 153 040 -ASCII /ck / 
002312 150 141 162 -ASCII /her/ 
002315 144 040 145 -ASCII /d e/ 
002320 162 162 157 -ASCII /rro/ 
002323 162 163 040 -ASCII /rse / 
002326 050 043 163 -ASCII /(0s/ 
002331 040 063 065 -ASCII 7 35/ 
002334 054 040 063 -ASCII /, 3/ 
002337 070 051 000 -ASCII 78)/<00> 
002342 105 156 164 P.ABE: .ASCII /Ent/ 
002345 145 162 040 -ASCII /er / 
002350 164 151 155 -ASCII /tim/ 
002353 145 040 141 -ASCII /e a/ 



RD/RX EXERCISER 
PROTECTION TABLE 

110 
415 
145 
155 
145 
061 
065 
000 

040 
143 

P .ABF; 

P.ABG: 

-ASCII 
- ASCII 
.ASCII 
-ASCII 
-ASCITI 
- ASCII 
ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCII 
.ASCII 
.ASCIT 
-ASCII 
- ASCII 
-ASCII 
-ASCII 
.ASCIT 
-ASCIT 
.ASCTI 
.ASCII 
-ASCII 
-ASCIT 
-ASCII 
.ASCITI 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
-ASCII 
-ASCITI 
. ASCII 
-ASCIT 
.ASCII 
-ASCITI 
ASCII 
ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCITI 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCII 
.ASCIT 
.ASCII 

FE 

27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

7305/ 
/)/<00><00> 

1Cou/ 
fat / 
/eac/ 

“nw r/ 

/etr/ 
/y e/ 
/@ a/ 

/ se/ 
/oer/ 
Jate/ 
/ 20/ 

/ft / 

/err/ 

for/<00> 
/Run/ 
‘nins 
/9g u/ 
/nde/ 

/er t/ 
/ne / 
SAPS 

/.7./ 
/ Mo/ 
/nit/ 
Jor/<QO> 
<00> 

/Tre/ 
/ re/ 

/meai/ 
fnin/ 
/q a/ 
/ves/ 
/tio/ 
‘ns / 

fons 
/y ea/ 
/pel/ 
/y t/ 
40 u/ 

/nor/ 
/ote/ 
/ete/ 
13 d/ 
/iek/ 
/ unas 

VAX-11 Bliss 16 V4.0-579 
OISK SUSER@: (POWERS )ZRQAFO.BL1;61 

SEQ 00/0 
P 53 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

164 
000 
000 
116 
0Se 
104 
160 
156 

163 

P.ABL: 

P. ABM: 

P. ABN: 

G6 
SEQ 0071 

27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 $79 Page 54 
27-Dec-1984 09:53:18  DISKSUSERZ: [POWERS )ZRQAFO.BL1;61 (35) 

/ite/ 
<00><00> 

<00><«00> 

/tNG/ 
/Ree/ 
4 Ors 
7oo / 
Suni/ 
7t 8/ 

/02/<00> 
<00> 

/ ON / 
/Aee/ 
/ PR/ 
/0C _/ 
/RET/ 
/PKT/ 
7: Cs 
forn/ 

/ I0/ 
/ £0Q/ 
/68A/ 
/ re/ 
/cei/ 
/ved/ 
<00><00> 

tN / 
/Aee/ 
7 Mu/ 
Altis 
/-dr/ 

/ive/ 
/ te/ 
/@t/<00> 
/tNG/ 
/hes/s 
4 FA/ 
7TAL/ 
/ ERs 
/ROR/ 
4: R/ 
JETPS 
s/KT / 
/not/ 
/ ev/ 

Jails 
/eb)/ 
/@/<00><00> 

ins / 
/Res/ 
4 FS/ 
/ET_/ 
JUPAS 



RD/RX EXERCISER 
PROTECTION TABLE 

P.ABO: 

P.ABP: 

P.ABQ: 

.ASCII 
~ASCIT 
.ASCII 
-ASCII 
~ASCIT 
-ASCII 
- ASCII 
-ASCIT 
- ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
- ASCII 
-ASCIT 
~ASCII 
-ASCII 
-ASCII 
-ASCII 
- ASCII 
- ASCII 
-ASCTI 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
- ASCII 
- ASCII 
-ASCII 
- ASCII 
ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
.ASCITI 
-ASCII 
- ASCII 
-ASCII 
-ASCII 
-ASCIT 
- ASCII 
-ASCII 
ASC I 
-ASC [ 
-ASCII 
-ASCIT 
-ASCII 
-ASCITI 
-ASCII 
-ASCIT 
- ASCII 

/R: 7 
/Cen/ 
4't / 

Sfins 
13a d/ 
Siek/ 
4 80/ 
/38A/ 
4 ins 
4 CS/ 
/T &/ 

7017<00> 
<00> 

/tNa/ 
/Ree/ 
/ Bes 
4d ¢/ 
forn/ 
/ I0/ 
4 60/ 
/68A/ 
/ re/ 
/cei/ 
/ved/ 
4 fers 
Jom / 
/806/ 
<00><00> 

/iNa/ 
/Ree/ 
/ Me/ 
/es0/ 

/ge / 
/typ/ 
fe &/ 

/028/ 
4A r/ 
/ece/ 
/ive/ 
4/80 i/ 
fa / 
/SCP/ 
/ pa/ 
/cke/ 
1¢/<00> 
/8NS/ 
/Aee/ 
/ SE/ 
/QE/ 
/N: / 
/RET/ 
/PKT/ 
/ no/ 

H6 

27-Dec-1964 12:55:26 
27-Dec-1984 09:53:18 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2 : (POWERS )ZRQAFO.BL1;61 

SEQ 0072 
Page 55 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

141 
151 
142 
000 
045 
0S2 
162 
162 
156 
105 
103 
122 

P.ABR: 

P.ABS: 

P ABT: 

P. ABU: 

P. ABV: 

.ASCII 

.ASCII 

.ASCII 

. ASCII 

.ASCIT 
-ASCII 
.ASCIT 
.ASCITI 
.ASCII 
.ASCITI 
.ASCII 
.ASCIT 
.ASCIT 
.ASCII 
.ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCITI 
-ASCIT 
.ASCII 
- ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
~ASCII 
. ASCII 
.ASCII 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCITI 
-ASCTI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCI* 
.ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
.ASCITI 
.ASCIT 
. ASCII 

lé, 
SEQ 0073 

27-Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 56 
27-Dec-1984 09:53:18 DISK SUSER2: [POWERS }ZRQAFO.6L1;61 (35) 

/t a/ 
/veai/ 
/lab/ 

/le/<00> 
/ ONG / 
/Ree/ 
/Er/s 
/ror/ 

/ ins 
/ SE/ 

/T_C/ 
JTLRS 

7 CH/ 
7AR/<00> 
/ONS/ 
/Ree/ 

/ Ct/ 

/ir / 
/tim/ 
/eou/ 

4 2/ 

4 &0/ 
/38A/ 
4. o/ 

/eco/ 
/nde/ 
<00><00> 

/ SNS / 
/Reea/ 
J Er/ 
/ror/ 
4 ins 
4 UN/ 
4IT_/ 
/INI/ 
/T/<00> 
/ONS/ 
/Aese/ 
/ UN/ 
4IT_/ 
/INI/ 
47: / 
JRET/ 
/PKT/ 

/ ha/ 
/3 b/ 

/ed / 
/ENO/ 
/COO/ 
7E/<00><00> 
/tNS / 
/Aee/ 
/ Uns 



ZRQAM1 
V0e.1 

003535 
003540 
003543 
003546 
003551 
003554 

RO/RX EXERCISER 
PROTECTION TABLE 

164 
151 
040 
157 
075 
104 
101 
000 
116 
OSe 
125 
164 
151 
040 
151 
075 
104 
101 
000 
116 
0S2 

040 
172 
050 
051 

P. ABW: 

P.ABY: 

P.ABZ: 

.ASCII 

.ASCIT 

.ASCII 
-ASCITI 
.ASCITI 
-ASCITI 
-ASCIT 
~ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCII 
-ASCIT 
~ASCITI 
.ASCIT 
.ASCII 
. ASCII 
.ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCTI 
-ASCII 
-ASCIT 
-ASCII 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCII 
-ASCIT 
-ASCII 
- ASCII 
-ASCITI 
~ASCITI 
-ASCII 
.ASCIT 
-ASCIT 
.ASCII 
.ASCIT 
. ASCII 
-ASCIT 
-ASCIT 
.ASCIT 
.ASCII 
-ASCIT 
ASCII 
- ASCII 
- ASCII 
~ASCIL 

Jit / 

/siz/ 
/e (/ 
/Lo)/ 
f/2f 

/805/ 
/HA./ 
<00><00> 

/tNS / 
/Ree/ 
4 Uns 
Jit / 
/eiz/ 
Je C/ 
7Hi)/ 
fas 

/805/ 
/8A,/ 
<00><00> 

/tNG/ 

/Ree/ 
7 AC/ 
/CES/ 
48: / 
/RET/ 
/PKT/ 
/ ne/ 

/3 b/ 
/ed / 

/ENO/ 
/CO0/ 
/E/<00> 
/sNe/ 
/Aese/ 
/ QIs 
/0_U/ 
/NIT/ 
4: C/ 
“ST / 
/801/ 

/6AR / 
‘no / 

funi/ 
/t o/ 
/ele/ 
/ete/ 
18/<00> 
/tNS/ 
/Ace/ 
/ Uns 
Jit / 

/@ i/ 
/@: / 

Je 

27-Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS J)ZRQAFO.8L1;61 

5EQ 0074 

Page 57 
(35) 



ZRQAM1 
v0e.1 

003770 
003773 
003774 
003777 
004002 
004005 
004010 
004013 
004016 
004021 
004024 
004027 
004032 
004035 
004036 
004041 
004044 
004047 
004052 
004055 
004060 
004063 
004066 
004071 
004074 
004077 
004102 
004105 
004110 
0041135 
004116 
004121 
004124 
004127 
004132 
004135 
004140 
004143 
004146 
004151 
004154 
004157 
004162 
004265 
004170 
004173 
004176 
004201 
004204 
004207 
004212 
004215 
0042-0 

RO/RX EXERCISER 
PROTECTION TABLE 

117 

116 
0S2 
122 
157 
142 
040 
163 
151 
163 
145 
145 

116 
0S2 
106 
145 
144 
153 
163 
145 
143 
144 
116 
0S2 
111 
145 

066 

PACA; 

P.ACB: 

P.ACC: 

P.ACO: 

.ASCII 
~ASCII 
.ASCII 
-ASCIT 
-ASCITI 
.ASCTII 
.ASCII 
.ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCII 
-ASCITI 
.ASCIT 
. ASCII 
.ASCII 
.ASCIT 
-ASCII 
.ASCIT 
.ASCIT 
- ASCII 
-ASCII 
.ASCII 
- ASCII 
.ASCITI 
-ASCIT 
~ASCII 
-ASCII 
-ASCII 
-ASCII 
.ASCITI 
.ASCII 
.ASCITI 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
.ASCITI 
.ASCIT 
.ASCIT 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
.ASCIT 
.ASCIT 
.ASCII 
.ASCITI 
.ASCII 
.ASCITI 
-ASCIT 

IK6 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/806/ 
<00> 

/tNS/ 
/Rea/ 
/ Re/ 
/mov/ 

/ebl/ 
/e o/ 
4iek/ 

/ is/ 
/ se/ 
/iec/ 
/ted/ 
<0O> 

/9N8/ 
/Ree/ 
4 Fis 
/xed/ 
4 di/ 

‘ek / 
/is / 
/eel/ 
/ect/ 
/ed/<00> 
/ONG/ 
/hee/ 
411s 

/leg/ 
fal / 
/fun/ 
/ctis 
fon:/ 

/ #0/ 
/6/<00><00> 
/tNa/ 

/806/ 
/8A/<S7> 
/806/ 
/6A / 
/(Oe/ 
/t) / 
/not/ 
/ se/ 

‘nt / 
/oy / 
/Hos/ 
/¢/<00> 

VAX 11 Bliss 16 V4,0-579 
DISK SUSER2: (POWERS ) ZRQAFO.8L1;61 

SEQ 0075 
Page 58 

(35) 



ZRQAM1 
voe.1 

004222 
004225 
004230 
0042335 

RO/RX EXERCISER 
PROTECTION TABLE 

116 045 
052 052 
125 156 
156 157 
156 040 
162 162 
162 040 
157 147 
146 157 
155 141 
040 045 
063 045 
040 162 
143 145 
166 145 
900 000 
116 045 
0Se 052 
117 160 
143 157 
145 040 
117 063 
101 054 
105 156 
oss 143 
144 145 
045 117 
045 101 
146 157 
040 162 
146 040 
040 045 
066 045 
057 045 
066 045 
040 050 
051 000 

116 045 
0S2 o0Se2 
103 155 
oss 142 
040 045 
066 045 
0s7 045 
066 045 
040 122 
160 055 
143 040 
117 066 
101 057 
117 066 

PACE: 

P.ACF: 

P.ACG: 

. ASCII 
. ASCII 
.ASCII 
.ASCTI 
.ASCIT 
»ASCIT 
.ASCII 
.ASCII 
. ASCII 
- ASCII 
.ASCII 
. ASCII 
. ASCII 
-ASCIT 
- ASCII 
.ASCII 
-ASCTI 
.ASCII 
-ASCIT 
.ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
.ASCIT 
-ASCII 
.ASCIT 
- ASCII 
- ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
-ASCIT 
. ASCII 
-ASCIT 
.ASCII 

Lf) 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

{ONG / 

/Aee/ 

4 Un/ 
/kno/ 

/wn / 
/Erer/ 
for / 

/Log/ 
/ fo/ 
/rmea/ 

7t 8/ 
10387 
A r/ 
/ece/ 
/ive/ 
108/<00><00> 

/tNS/ 
/hee/ 
/ Ops 
/-¢o/ 
/de / 
4803/ 
/8P ,/ 
4 En/ 
/d-¢/ 
/ode/ 
4 80/ 
/38A/ 
/ fo/ 
froe/ 

Jef / 
4@ &/ 
/068/ 
SA/<87>/8/ 
106%/ 
JA C/ 
48)/<00> 
<00> 

/8NS/ 
/Res/ 
/ Cm/ 
/d-b/ 
fe &/ 
/068/ 
SA/<5§7>/8/ 
1068/ 
JA R/ 
/e0-/ 
foe / 
/806/ 
/$A/<S7> 
1806/ 
/GA / 

VAX-11 Bliss 16 V4.0-579 
DISK SUSER2: [POWERS )ZRQAFO.8L1;61 

SEQ 0076 
Page 59 

(35) 



ZRQAM1 
Voe.1 

004457 
004462 
004465 
004470 
004473 
004476 
004501 
004504 

RD/RX EXERCISER 
PROTECTION TABLE 

157 162 
045 117 
045 101 
045 117 
045 101 
050 070 
000 000 
116 045 
052 052 
122 345 
160 157 
163 145 
141 154 
145 141 
171 040 
145 143 
151 166 
144 040 
157 162 
143 155 
040 045 
066 045 
057 045 
066 045 
040 0SO 
0S1 000 

116 045 
0S2 0S2 
106 141 
154 165 
145 040 
157 040 
145 156 
040 143 
155 155 
156 144 
141 146 
145 162 
043 040 
117 066 
101 057 
117 066 
101 040 
070 051 
000 
116 045 
125 116 
124 045 
062 045 
040 104 
117 120 
105 104 

PACH: 

P.ACI: 

P.ACU: 

.ASCIT 

.ASCII 

.ASCIT 

.ASCII 

.ASCII 

.ASCII 

.ASCIT 
~ASCIT 
.ASCIT 
.ASCIT 
.ASCII 
.ASCII 
.ASCIT 
.ASCII 
-ASCII 
. ASCII 
-ASCIT 
.ASCII 
.ASCII 
-ASCII 
.ASCITI 
. ASCII 
.ASCIT 
.ASCII 
. ASCII 
-ASCIT 
.ASCIT 
.ASCIT 
.ASCII 
-ASCITI 
-ASCII 
.ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 
-ASCII 
.ASCII 
. ASCII 
~ASCII 
.ASCII 
. ASCII 
. ASCII 
-ASCII 
-ASCITI 
.ASCII 
-ASCIT 
-ASCII 
ASCII 
-ASCIT 
-ASCII 
.ASCIT 

M6 
27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

/for/ 
/ #0/ 
/68A/ 
<57>/80/ 
/68A/ 
/ (8/ 
4)/«<00><00> 
/9N8/ 
/Rae/ 

/ Re/ 
/8p0/ 
/nse/ 

/ al/ 
/reea/ 

/dy / 
/rec/ 

/eiv/ 
fed / 
/for/ 
4 cm/ 

4d &/ 
/068/ 
SA/<87>/8/ 
/068/ 
/A C/ 

78)/<00> 
<00> 

/ ON / 
/hee/ 
/ Fe/ 
Jilus 
/re / 

/to / 

/een/ 
4/4 ¢/ 
/omm/ 
/end/ 
/ af/ 
/ter/ 
4767 
/9%06/ 
/#A/<57> 
/%06/ 
/GAR / 
7(8)/ 
<00><00> 

/ON6/ 
/ AUN? 
/ITs/ 
/028/ 
4A Os 
/ROP/ 
/PED/ 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZROQAFO.BL1;61 

SEQ 0077 
Page 60 

(35) 



Né, 
SEQ 0078 

ZRQAM1 RD/RX EXERCISER 27-Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 61 
vO2.1 PROTECTION TABLE 27-Dec-1984 09:53:18  OISKSUSERZ: (POWERS )ZRQAFO.BL1;61 (35) 

004713 040 055 040 ASCII // 
004716 000 000 “ASCII <00><00> 
004720 045 101 125 P.ACL: .ASCII /sAU/ 
004723 123 105 122 ‘ASCII /SER/ 
004726 040 103 117 “ASCII / CO/ 
004731 115 115 101 ASCII = /MMA/ 
004734 116 104 045 “ASCII = /NOS/ 
004737 116 000 000 “ASCII /N/<00><00> 
004742 045 101 103 P.ACM: ASCII /sAC/ 
004745 117 116 106 “ASCII /ONF/ 
004750 111 107 125 “ASCII /IGU/ 
004753 122 101 124 “ASCII /RAT/ 
004756 111 117 116 “ASCII /ION/ 
004761 040 105 122 “ASCII / ER/ 
004764 122 117 122 “ASCII /ROR/ 
004767 045 116 000 “ASCII = /s6N/<00> 
004772 045 101 111 P.ACN: .ASCII /s#AI/ 
004775 116 111 124 “ASCII /NIT/ 
005000 040 105 122 ‘ASCII / ER/ , 
005003 122 117 122 “ASCII /ROR/ - 
005006 045 116 000 “ASCII /#N/<00> . 
005011 000 “ASCII <00> 
005012 045 101 124 P.ACO: .ASCII /#AT/ 
005015 122 101 116 “ASCII /RAN/ 
005020 123 106 105 “ASCII /SFE/ 
005023 122 040 114 “ASCII /R L/ 
005026 111 115 111 “ASCII /IMI/ 
005031 124 040 122 “ASCII /T R/ 
005034 105 101 103 “ASCII /EAC/ 
005037 110 105 104 “ASCII /HED/ 
005042 045 116 000 ASCII /#N/<00> 
005045 000 ‘ “ASCII <00> 
005046 045 10} 105 P.ACP: ASCII /sAE/ 
005051 122 12a 117 “ASCII = /RRO/ 
005054 122 040 114 “ASCII /R L/ 
005057 111 115 111 “ASCII /IMI/ 
005062 124 040 122 “ASCII /T R/ 
005065 105 101 103 “ASCII /EAC/ 
005070 110 105 104 “ASCII /HED/ 
005073 045 116 000 ASCII /96N/<00> 
005076 045 101 125 P.ACQ: .ASCII /sAU/ 
005101 116 122 105 “ASCII = /NRE/ 
005104 103 117 126 “ASCII /COV/ 
005107 105 122 101 “ASCII /ERA/ 
005112 102 114 105 “ASCII /BLE/ 
005115 040 104 122 “ASCII 7 OR/ 
005120 111 126 105 “ASCII /IVE/ 
005123 040 105 122 “ASCII / ER/ 
005126 122 117 122 “ASCII /ROR/ 
005131 045 116 000 "ASCII /#N/<00> 
005134 045 101 125 P.ACR: (ASCII /sAU/ 
005137 116 122 105 “ASCII = /NRE/ 
005142 103 117 26 ASCII /COV/ 



RO/RX EXERCISER 
PROTECTION TABLE 

lee 
114 
103 

PACS: 

PACT: 

PACU: 

P ACV: 

ASCII 
~ASCIT 
-ASCII 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
-ASCIT 
ASCII 
-ASCIT 
ASCII 
-ASCIT 
-ASCITI 
-ASCII 
.ASCIT 
.ASCII 
- ASCII 
-ASCIT 
-ASCTI 
.ASCIT 
-ASCIT 
ASCII 
-ASCIT 
-ASCTT 
-ASCIT 
-ASCIT 
. ASCII 
. ASCII 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
-ASCII 
.ASCIT 
ASCII 
ASCII 
-ASCIT 
ASCII 
-ASCIF 
ASCII 
-ASCII 
- ASCII 
ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCTTI 
-ASCII 
-ASCTII 

27?-Oeec 1984 12:55:26 
27? Dec-1984 09:53:18 

“ERA 
/BLE/ 
7 COV . 
/WNIR/ 
OL s 
7ER / 
7ERR/ 
/OR8/ 
1W/<00><00> 
(OM / 
JAILS 
7€0 / 
410 / 
7COM/ 
JE Ov 
/WLIs 

/NEG/ 
7N/<00>» 
SOME / 
/AIL/ 
7€0 / 
770 / 
7ACC/ 
7€SS/ 
4 €I/ 
/THE/ 
JR Fs 
7TIRS/ 
47T Ov 
Rus 
JAST/ 
7 TRe 
/ACK/ 
7 Ov 
/RIN/ 
4G I/ 
/WIT/ 
/8N/<00> 
4880/ 
4TSK/ 
4 WR/ 

SITES 
7 PR/ 
/OTE/ 
/CTEs 
/OSN/ 
<00><00> 

/BAC/ 
7ORW1/ 
70ND / 

“71s 
‘ME / 
/OUT/ 

VAX-11 Bliee 16 v4.0 579 
DISH SUSER2: [ POWERS | ZROAFO.BL1;43 

5€Q 00'9 
Pege 62 

(38, 



RO/RK EXERCISER 
PROTECTION TABLE 

116 000 

PACK: 

P.ACX: 

P.ACY: 

P.ACZ: 

-ASCII 
~ASCII 

(7 

—_ 

SEQ 0080 
27-Dec-1984 12:56:26  VAX-11 Bliee 16 v4.0 579 Pege 63 
27-Dec-1984 09:53:18 — OISKSUSERZ: [ POWERS )2ROAFO.8L1;61 (35) 



RO/RX EXERCISER 
PROTECTION TABLE 

11° 
040 
043 
131 
123 

106 
040 
040 

P ADA: 

P.ADB: 

P.ADC: 

PADD: 

.ASCIT 
~ASCII 
-ASCIT 
ASCII 
~ASCIT 
-ASCII 
-ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
. ASCII 
-ASCII 
-ASCITI 
. ASCII 
-ASCIT 
-ASCIT 
~ASCII 
.ASCIT 
-ASCIT 
- ASCII 
- ASCII 
- ASCII 
. ASCII 
ASCII 
- ASCII 
- ASCII 
-ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCII 
-ASCTTI 
-ASCITI 
- ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
ASCII 
- ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCII 
.ASCIT 

SEQ 0081 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 v4.0-579 Pege 64 
27-Dec-1984 09:53:18  DISKSUSERZ: [POWERS )ZROAFO.BL1;61 (35) 

1 OF / 
/ / 
7 O07 
/BYT/ 
7€$7<00> 
<00> 

/OA / 
f --/ 
/MAR/ 
70 E/ 
/RRO/ 
/RS-/ 
/- -/ 
4-SO/ 
/FT 7s 
JERRS 
/ORS/ 
7--/¢00> 

ONG / 

7A Os 
/ / 
4@ ~=6/ 
/TYP/ 
7E / 
/REAS 
40S / 
/ / 

/ RE/ 
SPO / 
47 WW 
/RIT/ 
/ES / 
4 WW 

/RIT/ 
/TEN/ 
<00> 

/8A / 
/ SE/ 
4K O/ 
ZAT 7 
/ORV/ 
7 WS/ 
/T¥ S/ 
/EK 7 
/OAT/ 
/ OR/ 
JV W/ 
481T/<00> 
/ONa / 

/A--/ 
f- -/ 

/-- / 

/---/ 



RO/RX EXERCISER 
PROTECTION TABLE 

P.ADE: 

P.ADF: 

P.ADG: 

P . ADH: 

ro 
ADI: 

-ASCII 
~ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
-ASCII 
- ASCII 
-ASCII 
-ASCITI 
- ASCII 
-ASCTI 
ASCII 
~ASCII 
-ASCII 
-ASCII 
-ASCIT 
- ASCII 
-ASCII 
- ASCII 
-ASCIT 
-ASCIT 
~ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
- ASCII 
- ASCII 
-ASCII 
-ASCIT 
-ASCII 
- ASCII 
- ASCII 
-ASCII 
-ASCII 
-ASCII 
~ASCITI 
-ASCIT 
-ASCII 
- ASCII 
- ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCII 
- ASCII 
.ASCII 

SEQ 0082 
27-Dec 1984 12:55:26  VAX-11 Bliss 16 v4.0 579 Page 65 
27-Dec-1984 09:53:18  OISKSUSERZ: [POWERS JZROAFO.8L1;61 (35) 

fe--/ 
4-/¢00><00> 

/OA / 
/---/ 
4 --/ 

4-/<600><00> 

/ONG/ 
10287 
1048 / 
/S2u/ 
7T/<00> 
/804/ 
/823/ 
19403/ 
/8A,/ 
1%23/ 
/6A,/ 
1823/ 
<00> 

1804/ 
/804/ 
/804/ 
/804/ 
/804/ 
1804/ 
/804/ 
/804/ 
<00><00> 

ana / 
SA 



RO/RX EXERCISER 
PROTECTION TABLE 

040 
056 
056 
056 
056 
040 
040 
0S6 
056 
056 
0S6 
000 
101 
040 
040 
045 

040 
040 
056 
056 
0S6 
040 
040 
040 
OS€ 
056 
056 
000 
040 
056 
040 
104 
101 
040 
040 
040 
056 
064 
040 
056 

P.ADJ: 

P. ADK: 

P.ADL: 

.ASCII 
-ASCITI 
~ASCIT 
-ASCII 
-ASCIT 
-ASCII 
~ASCITI 
.ASCII 
~ASCITI 
-ASCII 
-ASCITI 
.ASCIT 
~ASCITI 
-ASCII 
-ASCIT 
-ASCII 
- ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCII 
.ASCITI 
-ASCITI 
-ASCTI 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
. ASCII 
.ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
.ASCII 
. ASCII 
- ASCII 
-ASCII 
-ASCII 
.ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCII 
. ASCII 
-ASCIT 

[ / 

27-Dec-1964 12:55:26 
27-Dec-1964 09:53:18 

»<Q00> 

a:
 

P
M
N
.
 -
 

a
s
 

. 
. 

p>
 

. 
A
c
e
.
 

o
e
 

N
N
 
N
S
N
 
N
N
S
S
N
Q
N
N
N
N
 
N
S
N
 

S
N
 
N
S
 

S
N
S
 
N
B
O
 
n
S
 

SY
 
N
N
N
 

N
N
 
N
N
 

N
O
N
 

ON
 

NN
 

n
o
w
 - 

2 
C
N
 
N
N
N
 

R
N
 
N
N
N
 

~
~
~
 

N
N
 
N
N
 

R
O
N
 

NY
 

x5 
9 

s
 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERZ@;: (POWERS ) ZRQAFO.8L1;6: 

SEQ 0083 
Page 66 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

040 
117 
040 
043 
114 
040 

045 
040 

P. ADM: 

P.ADO: 

.ASCIT 
~ASCII 
.ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
.ASCITI 
-ASCIT 
- ASCII 
-ASCIT 
. ASCII 
.ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCIT 
-ASCII 
.ASCII 
- ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
ASCII 
-ASCII 
-ASCII 
.ASCII 
.ASCII 
-ASCIT 
-ASCII 
-ASCITI 
ASCII 
-ASCII 
- ASCII 
-ASCITI 
- ASCII 
-ASCIT 
-ASCTI 
-ASCIT 
- ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCITI 
-ASCII 
-ASCITI 
-ASCITI 
-ASCIT 
~ASCII 
-ASCII 
-ASCIT 
-ASCIT 
. ASCII 

/ / 

/@ 0/ 
/F Os 

4 7 
/ BL/ 
KS / 
<00> 

/ONG/ 
JA is 
/@ / 
/ / 
4@ / 
/ / 
/TYP/ 
JE / 
/ RES 
/ADS/ 
/ / 
/ Rs 
JEAD/ 
/ / 
/ / 
/WRI/ 
/TES/ 
4 Ws 
/RIT/ 
/TEN/ 
/ 45> 
/tNS/ 
“A--/ 
4--/ 
4 --/ 
f-- / 
4 --/ 
f---/ 
4-- / 
4 --/ 
4---/ 
/- f/f 
4 --/ 
/---/ 
/- 4 
/ / 
/---/ 
/---/ 
/ / 
/---/ 
f---/ 
4 ¢QO0>» 
<00O> 

/tNa / 
/S18/ 
/028/ 

G’ 

27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

VAX-11 Bliss 16 v4.0 579 
OISK SUSERZ: £ POWERS ) ZROAFO.BL1;61 

SEQ 0084 
Page 67 

(35) 



ZRQAM1 
voe.1 

006775 

007000 
007003 
007006 
007011 
007014 
007017 
007022 
007025 
007030 
007033 
007036 
007041 
007044 
007046 
007051 
007054 
007057 
007062 
007065 
007066 
007071 
007074 
007077 
007102 
007105 
007110 
007113 
007116 
007121 
007124 
007127 
007132 
007135 
007140 
007143 
007146 
007151 
007154 
007157 
007160 
007163 
007166 
007171 
007174 
007177 
007202 
007205 
007210 
007213 
007216 
007220 
007223 

RO/RX EXERCISER 
PROTECTION TABLE 

064 045 
O€2 045 
040 040 
104 102 
040 111 
117 040 
045 104 
045 123 
04s 104 
045 123 
045 104 
045 123 
045 104 
000 
117 117 
115 101 
i31 040 
116 111 
123 000 

117 124 
105 116 
125 107 
040 106 
105 105 
115 105 
117 122 
040 106 
122 040 
114 114 
103 101 
111 116 
040 122 
101 104 
127 122 
124 105 
102 125 
106 105 
123 000 

105 107 
123 124 
122 040 
130 111 
124 105 
103 105 
124 105 
124 040 
101 111 
105 104 
000 
105 103 
117 122 

P.ADP: 

P.ADQ: 

P.ADR: 

P.ADS: 

.ASCII 
~ASCII 
-ASCIT 
.ASCII 
.ASCIT 
-ASCIT 
-ASCII 
.ASCIT 
. ASCII 
-ASCTI 
-ASCTI 
-ASCII 
-ASCITI 
-ASCII 
-ASCIT 
- ASCII 
-ASCIT 
~ ASCII 
-ASCIT 
-ASCII 
-ASCIT 
~ASCITI 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
- ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
-ASCII 
- ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCITI 
.ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCIT 
.ASCITI 

/S$46/ 
/Des/ 
SA f/f 
/ 0B/ 
/N Is 
<§79/0 / 
4 80/ 
/68S/ 
/380/ 
/68S/ 
7560/ 
/68S/ 
1380/ 
16/<00> 
/T00/ 
7 MAS 
“NY / 
SVNI/ 
/T$/<00> 
<00> 

/NOT/ 
/ EN/ 
/0UG/ 
JA FS 
/REE/ 
/ MES 
7MOR/ 
7Y F/ 
JOR / 
/ALS 
/OCA/ 
/TIN/ 
/G R/ 
JEADs/ 
<57>/WR/ 
SITES 
/ BU/ 
/FFE/ 
/RS/«<00> 
<00> 

/REG/ 
/IST/ 
7ER / 
/EXI/ 
/STES/ 
/NCE/ 
/ TEs 
4ST / 
/FAI/ 
/LED/ 
<00><00> 

/NEC/ 
/TOR/ 

H?7 
27-Oec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4 0 579 
DISK SUSER2: (POWERS ) ZROAFO.BL1;01 

SEQ 0085 
Page 68 

(35) 



ZRQAM1 
vo02.1 

007226 
007231 
007234 
007237 
007242 
007244 
007247 
0072S2 
007255 
007260 
007263 
007266 
007271 
007272 
007275 
007300 
007303 
007306 
007311 
007314 
007317 
007320 
007323 
007326 
007331 
007334 
007337 
007342 
007345 
007350 
007353 
007356 
007361 
007364 
007366 
007371 
007374 
007377 
007402 
007405 
007410 
007413 
007416 
007421 
007424 
007427 
007432 
007434 
007437 
007442 
007445 
007450 
007453 

RO/RX EXERCISER 
PROTECTION TABLE 

124 105 
124 040 
101 111 
105 104 
000 
lee 040 
105 126 
114 040 
105 123 
040 106 
111 114 
104 000 

116 111 
040 123 
121 125 
116 103 
040 106 
111 114 
104 000 

101 124 
114 040 
117 116 
122 117 
114 105 
040 105 
122 117 
000 000 
116 114 
116 105 
106 101 
114 105 
000 
122 111 
105 055 
122 117 
105 103 
040 103 
116 106 
111 103 
000 000 
103 103 
123 123 
106 101 
114 105 
000 
101 124 
114 040 
057 117 
105 122 
117 122 

ADT: 

ADV: 

ADW: 

-ADX: 

.A0Z: 

.ASCII 
~ASCIT 
.ASCITI 
-ASCIT 
.ASCITI 
.ASCTI 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
- ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCII 
~ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
-ASCITI 
-ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCITI 
-ASCII 
.ASCII 
-ASCIT 
-ASCITI 
.ASCII 
-ASCII 
.ASCITI 
.ASCII 
.ASCII 

T/?7 

2?7-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

/ TE/ 

4ST / 
/FAI/ 
/LEO/ 
<00><00> 

/BR / 
/LEV/ 
JEL / 
/TES/ 
7T Fs 
/AIL/ 
7ED/<00> 
<Q0> 

/INI/ 
4T S/ 
7EQU/ 
/ENC/ 
4E Fs 
/AIL/ 
4E0/<00> 
<00> 

/FAT/ 
aL / 
/CON/ 
7TROS 
/ALLE/ 
/R ES 
/RRO/ 
/R/<00><00> 
7ONL/ 

/INE/ 
7 FAs 
/ILE/ 
/0/<00> 
/WRI/ 
/TE-/ 
7PRO/ 
/TEC/ 
/T C/ 
/ONF / 
/LIC/ 

4T/<00><00> 
/ACC/ 
/ESS/ 
4 FAs 
/TILE/ 
/0/<00> 
/FAT/ 
7AL / 
41/<572/0/ 
7 ERS 
/ROR/ 
<Q0> 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERz2: [POWERS )ZRQAFO.6L1;61 

SEQ 0086 
Page 69 

(35) 



ZRQAM1 
vo2.1 

007454 
007457 
007462 
007465 
007470 
007473 
007476 
007501 
007504 
007507 
007512 
007514 
007517 
007522 
007S25 
007530 
007533 
007536 
007541 
007544 
007547 
007552 
007555 
007560 
007563 
007566 
007571 
007574 
007577 
007602 
007605 
007610 
007613 
007616 
007621 
007624 
007627 
007632 
007635 
007640 
007643 
007646 
007651 
007654 
007657 
007662 
007665 
007670 
O. 7673 
007676 
007701 
007704 
007707 

RD/RX EXERCISER 
PROTECTION TABLE 

111 
040 
120 
125 
116 
116 
117 
130 
103 
105 

123 
124 
105 
116 
117 
040 
040 
105 
111 
122 

111 
104 
117 
105 
040 
124 
117 
122 

P.AEA: 

P. AEB: 

P.AEC: 

-ASCII 
.ASCITI 
.ASCII 
~ASCIT 
-ASCIT 
.ASCITI 
-ASCITI 
.ASCII 
.ASCII 
.ASCITI 
-ASCII 
. ASCII 
.ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCITI 
-ASCIT 
.ASCII 
.ASCII 
.ASCIT 
-ASCIT 
. ASCII 
.ASCII 
. ASCII 
.ASCIT 
.ASCITI 
-ASCII 
-ASCIT 
.ASCII 
-ASCII 
.ASCII 
.ASCITI 
-ASCITI 
-ASCIT 
~ASCIT 
. ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCIT 
-ASCIT 
-ASCII 
.ASCII 
-ASCIT 
. ASCII 
~ASCIZ 
-ASCII 
.ASCII 
-ASCII 
-ASCII 
-ASCII 
.ASCIT 

/OIS/ 
K T/ 
/YPEs 
/ UNS 
/KNO/ 
/WN / 

770 / 
/EXE/ 
/RCI/ 
/SER/ 
<00><00> 

/FAI/ 
/LED/ 
/ TO/ 
/ SE/ 
/NO / 
/SET/ 
/-CO/ 
/NTR/ 
/OL/ 
ZER-/ 
/CHA/ 
/RAC/ 
/TER/ 
/TST/ 
/TCS/ 
7 CO/ 

/MMA/ 
/ND/<00> 
/SET/ 

/-CO/ 
/NTR/ 
/QL/ 
7ER-/ 
/CHA/ 
/RAC/ 
/TERS 
/IST/ 
/ICS/ 
/ RE/ 
75P0/ 
/NSE/ 
/ WAS 
7S B/ 
/AD / 
7ENO/ 
/COO/ 
7E Ov 
/R FS 
/LAG/ 
4S I/ 
7N E/ 

/RRO/ 

Jr 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK $USERe:: [POWERS )ZRQAFO.B8L1;61 

5EQ 0087 
Page 70 

(35) 



ZRQAM1 
voe.1 

007712 
007714 
007717 
007722 
007725 
007730 
007733 
007736 
007741 
007744 
007747 
007752 
007754 
007757 
007762 
007765 
007770 
007773 
007776 
010001 
010004 
010007 
010012 
010015 
010016 
010021 
010024 
010027 
010032 
010035 
010040 
010043 
010046 
010051 
010054 
010057 
010062 
010065 
010070 
010073 
010076 
010101 
010104 
010106 
010111 
010114 
010117 
010122 
010125 
010130 
010133 
010136 
010141 

RD/RX EXERCISER 
PROTECTION TABLE 

000 
101 
105 
124 
123 
104 
116 
111 
040 
115 
116 

P AED: 

P. AEE: 

P AEF: 

P.AEG: 

P. AEH: 

. ASCII 

.ASCII 
-ASCIT 
.ASCIT 
-ASCII 
.ASCTI 
~ASCII 
. ASCII 
.ASCIT 
-ASCII 
.ASCII 
. ASCII 
-ASCIT 
.ASCII 
-ASCII 
~ASCII 
. ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCITI 
.ASCIT 
.ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
.ASCII 
-ASCII 
.ASCIT 
.ASCIT 
.ASCII 
.ASCIT 
-ASCITI 
.ASCII 
-ASCITI 
- ASCII 
.ASCITI 
. ASCII 
.ASCII 
-ASCII 
-ASCIT 
-ASCIT 
.ASCITI 
-ASCII 
.ASCIT 
-ASCII 
.ASCITI 
.ASCITI 
.ASCIT 

C/ . 
SEQ 0088 

27-Dec-1984 12:55:26  VAX-11 Bliss 16 V4.0 579 Page 71 
27-Dec-1984 09:53:18 DISK SUSER2@: [POWERS )ZRQAFO.BL1;61 (35) 

/R/<00> 
/FAI/ 
/LEO/ 
/ TO/ 
/ SE/ 
/NO / 
SON-/ 
/LIN/ 
7E C/ 
/0MM/ 
7ANO/ 
<00><00> 

/ON-/ 
/LIN/ 
JE R/ 
/ESP/ 
/ONS/ 
JE H/ 
7as / 
/BAD/ 
7 EN/ 
/0CG/ 
/0E/<00> 

<00> 

/ON-/ 
/LIN/ 
7E R/ 
ZESP/ 
/ONS/ 
/E H/ 
7AS / 
JUNK / 
/NOW/ 
/N O/ 
JENTS 
/CE/<00> 
4T/¢57>/0/ 
/ RES 
/QUE/ 
“ST / 
/FAIS 
/LED/ 
<00><00> ‘ 
/BAM/ 
JORE/ 
/ TH 
JAN / 
1802/ 
/GA / 
/UNI/ 
/TS / 
/SPE/ 
/CIF/ 



ZRQAM1 
vOe.1 

010144 
010147 
010150 
010153 
010156 
010161 
010164 

010167 
010172 
010175 
010200 
010205 
010206 
010210 
010213 
010216 
010221 
010224 
010227 
010232 
010235 
010240 
010243 
010246 
010251 
010254 
010256 
010261 
010264 
010267 
010272 
010275 
010300 
010303 
010306 
010310 
010313 
010316 
010321 
010324 
010327 
039332 
* 0335 
010340 
010343 
010346 
010350 
010353 
010356 
010361 
010364 
010367 
010372 

RON/RX EXERCISER 
PROTECTION TABLE 

105 104 

052 
117 
105 
117 
105 
124 
104 
105 

P.AEI: 

P.AEU: 

P.AEK: 

P.AEL: 

P. AEM: 

.ASCII 
~ASCIT 
.ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCII 
.ASCITI 
-ASCIT 
-ASCII 
- ASCII 
. ASCII 
-ASCIT 
~ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCI1 
.ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
.ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
. ASCII 
.ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCTI 
-ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCIT 
.ASCII 
.ASCII 

/TED/ 
<00> 

/BAe/ 
/ NO’ 
/ REs 
75P0/ 
/NSE/ 
4 ATs 
7 AOs 
/ORE/ 
/SS / 
1806/ 
<00><00> 

/the/ 
7 IN/ 
/COR/ 
/REC/ 
/T B/ 
/RL/ 
/EVE/ 
/L Fs 
7OR / 
/ORI/ 
/VE / 
/806/ 
<00><00> 

/tRe/ 
/ STs 
/EP / 
18017 
/8A / 
/REAS 
40 E/ 
7RRO/ 
/R/<O0> 
/HAe/ 
/ BAS 
/0 S/ 
/A C/ 
/00E/ 
4 FR/ 
/OM / 
/ORI/ 
“VE / 
/806/ 
<00><00> 

/tAe/ 
/ OI 
/SK8/ 
/028/ 
/A W/ 
/ENT/ 
4 OF/ 

L 7? 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK $USER2: ( POWERS )ZRQAFO.BL1;461 

SEQ 0089 
Page 72 

(35) 



ZRQAM1 
voe.1 

010375 
010400 
010403 
010404 
010407 
010412 
010415 

_ 010420 
010423 
010426 - 
010431 
010434 
010437 
010442 
010445 
010450 
010453 
010456 
010461 
010464 
010467 
010472 
010475 
010500 
010503 
010506 
010511 
010514 
010517 
010522 
010525 
010530 
010533 
010536 
010540 
010543 
010546 
010551 
010554 
010557 
010562 
010565 
010570 
010573 
010576 
010601 
010604 
010607 
010612 
010615 
010620 
010623 
010626 

RO/RX EXERCISER 
PROTECTION TABLE 

111 
000 

052 
122 
105 
117 
101 
117 
120 
103 
123 
107 
117 
101 

P. AEN; 

P.AEO: 

P.AEP: 

P.AEQ: 

.ASCII 

. ASCII 

.ASCIT 

.ASCIT 

.ASCIT 

.ASCII 
-ASCIT 
.ASCII 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
.ASCIT 
.ASCII 
.ASCIT 
-ASCII 
.ASCII 
.ASCIT 
-ASCIT 
.ASCIT 
.ASCII 
.ASCTI 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 
. ASCII 
.ASCIT 
. ASCII 
.ASCII 
.ASCII 
.ASCIT 
-ASCIT 
. ASCII 
-ASCII 
.ASCIT 
.ASCII 
.ASCIT 
.ASCII 
.ASCII 
.ASCIT 
.ASCIT 
.ASCII 
.ASCIT 
.ASCII 
.ASCII 
-ASCII 
.ASCII 
. ASCII 
.ASCII 
-ASCIT 
.ASCIT 

M7 

27-Dec-1984 12:55:26 
27-Dec 1984 09:53:18 

/FLI/ 
/NE7/<00> 
<Q0> 

/the/ 
/ ORs 
SIVE/ 
/ £0/ 
/68A/ 

4 NO’ 

/T Ps 
7ROC/ 
/ESS/ 
JING/ 
/ CO/ 
/MMA/ 
/NO / 
/PAC/ 
/KET/ 
/$/<00><00> 
/6Ae/ 
/ OI7 
7SK6/ 

10287 
7A WZ 

/ENT/ 
/ TO/ 
/ TH/ 

/E "/ 
JAVAS 
/TLA/ 
/BLE/ 
4 S/ 

/TAT/ 
/E/<00> 
4 -f/ 

/UNR/ 
7ECO/ 
/GNI/ 
/ZE0/ 
/ ME/ 
/SSA/ 
/GE / 
/TYP/ 
/E7<00><00> 
4-7 
/UNR/ 
/ECO/ 
/GNI/ 
/ZED/ 
/ CO/ 
/NNE/ 
/CTIs 
/ON / 

VAX-11 Bliss 16 V4.0 579 
DISK $SUSER2: | POWERS )ZROQAFO.8L1;61 

SEQ 0090 
Page 73 

(35) 



ZRQAMi 
vOe.1 

010631 
010634 
010637 
010642 
010645 
010650 
010653 
010656 
010661 
010664 
010667 
010672 
010674 
010677 
010702 
010705 
010710 
010713 
010716 
010721 
010724 
010727 
010732 
010735 
010740 
010743 
010746 
010751 
010754 
010756 
010761 
010764 
010767 
010772 
010775 
011000 
011003 
011006 
011011 
011014 
011017 
011022 
011025 
011030 
011033 
011036 
011041 
011044 
011047 
011052 
011055 
011060 
011063 

RO/RX EXERCISER 
PROTECTION TABLE 

104 
055 
116 
103 
116 
105 
122 
125 
040 
123 
107 
000 
oss 
116 
103 
116 
105 
122 
125 
040 
103 
124 

AER; 

AES: 

.AET: 

.AEU: 

.AEV: 

.AEW: 

» ASCII 
.ASCIT 
. ASCII 
.ASCIT 
.ASCII 
.ASCII 
. ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
. ASCII 
.ASCITI 
.ASCIT 
. ASCII 
.ASCIT 
. ASCII 
.ASCITI 
-ASCIT 
.ASCII 
.ASCII 
.ASCIT 
. ASCII 
. ASCII 
.ASCII 
.ASCITI 
.ASCITI 
-ASCITI 
.ASCII 
-ASCII 
- ASCII 
. ASCII 
-ASCII 
.ASCIT 
.ASCIT 
-ASCIT 
.ASCIT 
.ASCII 
-ASCII 
.ASCIT 
.ASCII 
.ASCIT 
-ASCITI 
.ASCITI 
.ASCIT 
-ASCIT 
-ASCIT 
.ASCII 
-ASCII 
-ASCTI 
.ASCII 
.ASCIT 

N7 

27-Nec 1984 12:55:26 
27-Dec 1984 09:53:18 

/ID07<00> 
,-7 
/UNR/ 

/ECO/ 
/GNI/ 
/ZEO0/ 
/ RES 
/TUR/ 
/N M/ 
7ESS/ 
/AGE/ 
<00><00> 

4 -f 

/UNR/ 
/ECO/ 
/GNI/ 
/ZED/ 
/ RE/ 
/TURS 

/N P/ 
/ACK/ 
/ET/<00> 
4 -f/ 

JUNR/ 
/ECO/ 
/GNI/ 
/ZED/ 
/ CR/ 
/N/<QO> 
4 -f/ 

/UNR/ 
/ECO/ 
/GNI/ 
/ZED/ 
/ OP/ 
/COQ0/ 
7E/<00><00> 

4-7 

/4SC/ 
/P S/ 
/TAT/ 
4US / 
/COO/ 

7E Es 
7RR/<00> 
4 -f/ 

/OUP/ 

/ ST/ 
SATUS 
7S C/ 
/ODE/ 
/ ER/ 

/R/<00><00> 

VAX-11 Bliss 16 V4,0-579 
DISK SUSER2: [POWERS )ZRQAFO.BL1;61 

SEQ 0091 
Page 74 

(35) 



ZRQAM) 
vOe.1 

011066 
011071 
011074 
011077 
011102 
011105 
011110 
011113 
011116 
011121 
011122 
011125 
011130 
011133 
011136 
011141 
011144 
011147 
011152 
011155 
011160 
011163 
011166 
011171 
011174 
011177 
011202 
011205 
011210 
011213 
011216 
011221 
011224 
011227 
011232 
011235 
011236 
011241 
011244 

| 011247 
011252 
011255 
011260 
011263 
011266 

| 011271 
011274 
011277 

' 011302 
011305 
011310 
011313 
011316 

RO/AK EXERCISER 
PROTECTION TABLE 

055 
116 
103 
116 
105 
i23 
124 
040 

040 
lee 
11? 
111 
104 
124 
125 
103 
105 

040 
116 
11? 
040 
115 
ize 
105 
000 
040 
116 
117 
040 
115 
122 
105 

P AEX: 

P.AE2: 

P.AFA; 

P.AFB: 

P AFC: 

-ASCTI 
ASCII 
ASCIT 
ASCII 
ASCII 
-ASCIT 
ASCII 
ASCII 
.ASCIT 
-ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
.ASCIT 
ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
-ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 

be 
5EQ 0092 

27-Dec-1964 12:55:26 VAX 11 Bliee 16 v4.0 579 Pege 7% 
27-Dec-1984 09:53:18 Di SK SUSERZ: (POWERS ) ZROAF 0.611541 (355 

/ 
7UNR 7? 

7€CO/ 
/GNI/ 
/Z€0/ 
7 $77 
4ATUS 
78 C7 

/OOE / 

<00> 

4 
/LBta, 
4 #O/ 
79T 7 

/COM, 
/PAR/ 
JE €E7 
7RR7<OO0> 
4 -f 
/06N 
7 4O0/ 
“8$T 7 

/COM/ 
JPAR/ 
7€ Es 
JRR/ «00> 
4-4 

/UNA/ 
/BLE/ 
4 Ov 
7 LO/ 
70D / 
/DUP / 
/ WEs/ 
JOIAs 
<00> 

4-4 

7ERR 
/ IN/ 
4 OuUs 

7P Py 
mts 
/\E/ 
JN Us 
/SIN/ 
/G C/ 
/TLR/ 
7 Cs 
/ PR/ 
106/<00> 

/the/ 
/ OI7 
/SKs/ 



ZROQAM}1 
voe.1 

011321 
011324 
011327 
011332 
011335 
011340 
011343 
011346 
011351 
011354 
011357 
011362 
011365 
011370 
011373 
011376 
011401 
011404 
011407 
011410 
011413 
011616 
011421 
011424 

| o11427 
011432 
011435 
011440 
011443 

| 011446 
| 011450 
011453 
011456 
011461 
011464 
011467 
011472 
011475 
011476 
011501 
011504 
011507 
011512 
011515 
011520 
011523 
011526 
011531 
011534 
011537 
011542 

| 011545 
011550 

RO/RX EXERCISER 
PROTECTION TABLE 

062 000 
101 111 
126 101 
111 104 
103 117 
115 101 
104 000 
101 103 
115 115 
116 104 
101 102 
122 124 
104 000 
101 125 
lil 124 
117 106 
114 111 
105 000 

101 124 
101 116 
111 124 
117 116 
124 117 
101 126 
111 114 
102 114 
040 123 
101 124 
000 
101 115 
104 111 
040 106 
122 115 
124 040 
122 122 
122 000 

101 127 
111 124 
055 120 
117 124 
103 124 
104 000 
101 104 
126 111 
105 040 
117 115 
101 122 
040 105 
122 117 
000 000 
101 104 

JAFFE: 

AFF: 

AFG: 

AFH: 

AFI: 

AF J: 

AFL: 

.ASCIT 
-ASCIT 
- ASCII 
.ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
- ASCII 
- ASCII 
-ASCII 
ASCII 
. ASCII 
ASCII 
-ASCITI 
.ASCIT 
ASCII 
.ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
.ASCIT 
- ASCII 
- ASCII 
- ASCII 
-ASCII 
ASCII 
- ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
- ASCII 
- ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCT) 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
.ASCII 

an 
27-Dec-1984 12:55:26 
27 Dec -1984 09:53:18 

/027<00> 
/@Als 
/NVA, 

/LIO/ 
4 COv 
/MMA/ 
4NOD7/<00> 

/AC/ 
7OR1/ 
7AND/ 
7 ABs 
/ORT/ 
7E07<00> 
/#AU/ 
/NIT/ 
4 OFs 
JFLIZ 
/WE/<00> 
<00> 

/BAT/ 
7JRAN/ 
/SIT/ 
7TON/ 
4 0/ 
7 AW/ 

/AIL/ 
/ABU/ 
JE S/ 

/TAT/ 
4€/<00> 
/B0A/ 
/€01I/ 
A Fs 
/ORM/ 
JAT 7 
JERR 
70R/<00> 
<Q0> 

/8Au/ 
/RIT/ 
/€-P/ 
/ROT/ 
‘ECTs 
7E0/<00> 
/#AO/ 
/EVI/ 
/CE / 
/COM/ 

/PAR/ 
/E €/ 
/RRO/ 
/R/<00><00> 
/#AD/ 

VAX 11 Blise 16 v4.0 $79 
DISK SUSERZ : [ POWERS } ZROAF 0 .8L1;61 

5EQ 0093 
Pege 76 

(35) 



ZRQAM1 
v02.1 

011553 101 
011556 040 
011561 lee 
011564 000 
011566 045 
011571 117 
011574 040 
011577 106 
011602 122 
011605 103 
011610 123 
011615 105 
011616 117 
011621 000 
011622 045 
011625 117 
011630 122 
011635 114 
011636 040 
011641 122 
011644 000 
011646 045 
011651 lee 
011654 105 
011657 122 
011662 122 
011664 045 
011667 105 
011672 101 
011675 040 
011700 117 
011703 111 
011706 105 
011711 101 
011714 104 
011717 107 
011722 123 
011725 103 
011730 045 
011733 117 
011736 040 
01174) 115 
011744 122 
011747 105 
011752 117 
011755 coo 
011756 045 
011761 117 
011764 101 
611767 040 
011772 115 
011775 125 
012000 011324’ 

RO/RX EXERCISER 
PROTCCTION TABLE 

124 
105 
117 
000 
101 
123 
102 

101 
lee 
122 

110 
124 
125 
105 
101 
105 
040 
122 
000 

103 
124 

AFM; 

.AFN: 

.AFO: 

AFP: 

.AFQ: 

AFR: 

JAFO: 

.ASCIT 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
- ASCII 
~ASCIT 
.ASCITI 
.ASCITI 
-ASCIT 
ASCII 
-ASCTI 
-ASCIT 
- ASCII 
. ASCII 
-ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCIT 
-ASCIT 
- ASCII 
.ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 

-ASCIT 
-ASCIT 
-ASCII 
- ASCII 
- ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
ASCII 
-ASCIT 
- ASCII 
ASCII 
-ASCIT 
-ASCIT 
. WORD 

D& 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

SEQ 0094 
VAX 11 Bliss 16 V4.0 579 Page 77 
DISK SUSERZ: [ POWERS ;ZRQAFO.6L1;61 (35) 

/CS/<00> 
/6AH/ 
/OST/ 
/ Cor 
IPA 
/RE / 
/ERR/ 
/0R/<00> 
<00> 

/OAC/ 
/OMM/ 

7ANOD/ 

41s 
/*E0/ 
/UT/<00> 
P.AFE 



ZROQAM1 
voe.1 

012002 
012004 
012006 
012010 
012012 
012014 
012016 
012020 
012022 
012024 
012026 
012030 
012032 
612034 
012037 
012042 
012045 
012050 
012053 

| 012056 
012061 
012064 
012067 

| 012072 
012074 
012077 
012102 
012105 
012110 
012113 
012116 
012121 

| 012124 
012127 
012132 
012135 
012140 
012143 
012146 
012151 
012154 
012157 
012162 
012164 
012167 
012172 
012175 
012200 
012203 
012206 
012211 
012214 
012217 

RO/RX EXERCISER 
PROTECTION TABLE 

101 
122 
040 
107 
105 
101 
040 
103 

O7e 

101 

124 
114 

122 

101 

124 

P.AFS: 

PL AFU: 

P.AFV: 

P.AFW: 

E& 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

J AFF 
AFG 
AFH 
AFI 
JAF SJ 
AF K 

V
V
V
V
V
V
V
U
V
V
U
V
V
U
U
D
 

RE
RB
RE
 

o
v
o
2
z
r
z
r
 

AFR 

33
3 

~ 
2
s
 

~
~
N
N
 

706 / 
/MES/ 
7SAG/ 
7E R/ 
JECE/ 

JIVE/ 
/0:8/ 
/N/<00> 
/tAe/ 
/ CO/ 
/NTR/ 
/OLL/ 
ZER / 
ZERR/ 
/ORS/ 
4N/<00><00> 
/8Ae/ 
/ 4O/ 
4ST / 
/MEM/ 
JORY/ 
4 ACs 

/CES/ 
78 E/ 
7RRO/ 
/RONS 
<00><00> 

/BAs/ 
/ O0I7 
/SKs/ 
/02%/ 
7h -s/ 
/ OF7 
4SK / 
/TRAS 
/NSF / 
/ER / 

VAX-11 Bliss 16 V4.0-579 
OISK SUSER2 : (POWERS )ZRQAFO.BL1;61 

SEQ 0095 
Pace 78 

(35) 



ZRQAN1 
Vv0e.1 

Ol2222 
012225 
012230 
012232 
012235 
012240 
012243 
012246 
012251 
012254 
012257 
012262 
012265 
012270 
012275 
012276 
012301 
012304 
012307 
012312 
012315 
012320 
012323 
012326 
012331 
012334 
012337 
012342 
012345 
012350 
012353 
012356 
012361 
012364 
012366 
012370 
012372 
012374 
012376 
012400 
012403 
012406 
012411 
012414 
012416 
012421 
012424 
012427 
012432 
012435 
012440 
012443 
012446 

012074 
012124' 
012164' 
012232' 
012320' 

RO/RX EXERCISER 
PROTECTION TABLE 

122 
122 
000 
101 
104 
113 

lee 
045 

0Se 
111 
045 
045 
055 
123 
116 
122 
104 
113 
116 
122 
116 
103 

PLAFX: 

P_AFT: 

P.AFZ: 

P.AGA; 

P AGB: 

[8 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 p 79 
27-Dec-1984 09:53:18 DISK SUSERZ: [ POWERS ) ZRQAFO.8L1;61 (35) 

7ERR/ 
/ORS/ 

4N/<00> 

/HAe/ 
7 OI 
/SKS/ 
/028/ 
/A Os 
/ "S/ 

/TAN/ 
/DAR/ 
40 Dv 
7ISK/ 
7 IN/ 
/TER/ 
/CON/ 
/NEC/ 
47" / 
/ERR/ 
/ORS/ 
/N/<00><00> 
/tAe/ 
/ OI/ 
1SK8/ 
/D2s/ 
A -/ 
4 "Ss 
/MAL/ 
4 O07 
STSK/ 
ses 
/RROS 
/RBN/ 
<00><00> 

P.AFU 
P.AFV 
P.AFW 
P.AFX 
P.AFY 
/tN6/ 
“Ae / 
SSA: / 
4 80/ 
/6/«00> 
/tne/ 
/Ae / 
/STA/ 
7TUS/ 
/ CO/ 
/0€:/ 
/ #£0/ 
42/<00><00> 

1804/ 



ZRQAM1 
voe.1 

012451 
012452 
012455 
012460 
012463 
012466 
012471 
012474 
012477 
012502 
012505 
012510 
012513 
012514 
012517 
012522 
012524 
012527 
012532 
012534 
012537 
012342 
012545 
012550 
012553 
012556 
012561 

012670 

RO/RX EXERCISER 
PROTECTION TABLE 

116 045 
052 040 
125 102 
103 117 
105 072 
000 000 
116 045 
0Se2 040 
11? 115 
101 116 
O72 040 

101 122 
101 104 
000 
101 127 
111 124 
000 
101 oss 
117 115 
101 122 
000 000 
101 117 
114 111 
105 000 

101 101 
103 105 
123 000 

117 063 

116 045 
052 040 
101 104 
102 114 
103 113 
0SO 110 
163 164 
162 145 
154 141 
145 141 
154 145 
072 040 
104 065 
101 056 
050 117 
124 040 
117 066 
101 OS1 
000 
116 045 

P AGC: 

; 

P.AGL: 

.ASCIT 

.ASCII 
-ASCITI 
.ASCIT 
-ASCIT 
.ASCITI 
-ASCII 
. ASCII 
.ASCIT 
. ASCII 
-ASCIT 
.ASCIT 
.ASCIT 
-ASCII 
-ASCIT 
-ASCII 
. ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCIT 
. ASCII 
-ASCII 
.ASCII 
.ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
~ASCIT 
-ASCII 
-ASCII 
~ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
.ASCIT 
-ASCII 
.ASCITI 
-ASCITI 
- ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
- ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCII 

GS 

27-0ec-1984 12:55:26 
27-Dee 1984 09:53:18 

<Q0> 

/*NS/ 
“Re / 
/SUB/ 
/ CO’ 
/DE:/ 
7 7<00><00> 
/éNS/ 
she / 
/COM/ 
/MAN/ 
40: / 
<QO> 

/#AR/ 
7EAD/ 
<00><00> 

/SAW/ 
/RIT/ 
/E/«<QO> 
/HA-/ 
/COM/ 
/PAR/ 
7E/<00><00> 
/6A0/ 
/MLI/ 
4NE/<00> 
<00> 

/6RA/ 
/CCE/ 
485/<0C> 
<00> 

/803/ 
<00> 

ONG / 
fhe / 
/BAD/ 
/ BL 
/OCK/ 
/ CH/ 

VAX-11 Bliss 16 V4.0 579 
OISK SUSER2: ( POWERS )ZROAFO.8L1;61 

SEQ 0097 
Page 80 

(35) 



013126 

RO/RX EXERCISER 
PROTECTION TABLE 

040 
164 
101 
102 

P AGM: 

P AGN: 

P.AGO: 

.ASCII 
~ASCIT 
.ASCIT 
.ASCTI 
.ASCITI 
-ASCII 
-ASCITI 
~ASCITI 
- ASCII 
-ASCII 
- ASCII 
-ASCII 
.ASCII 
-ASCITI 
- ASCII 
- ASCII 
.ASCITI 
- ASCII 
-ASCII 
~ASCIT 
-ASCIT 
-ASCIT 
.ASCITI 
-ASCII 
- ASCII 
-ASCIT 
- ASCII 
.ASCIT 
-ASCIT 
.ASCII 
.ASCITI 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
.ASCIT 
-ASCII 
-ASCIT 
-ASCII 
.ASCIT 
.ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
-ASCIT 
.ASCIT 
.ASCIT 
-ASCII 

He 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/Ae / 
/ist/ 
/ BAS 
70 B/ 
/L0C/ 
7K CS 
/Hos/ 
/t rs 
/epl/ 
/ece/ 

/abl/ 

/e):/ 
4 @0/ 
/S56A/ 
4. C/ 
/OCT/ 
4 40/ 
/68A/ 

1)/<00><00> 
8G / 
“Ae / 
/BAD/ 
/ BL/ 
/0CK/ 
/ RE/ 
/POR/ 
/TEO/ 
7 (R/ 
/epl/ 
/ece/ 
14):/ 
/ 80/ 
/@A./ 
7 (07 
/CT / 
/806/ 
/@A)/ 
<00><00> 

/tNa/ 
“Re / 
/LBN/ 
/: &/ 
1058/7 
Ja. / 
/COC/ 
77 &/ 

/068/ 
/A)/<00> 
/ONS/ 
/Ae / 
/PBN/ 
7: 6/ 

/058/ 

VAX-11 Blies 16 V4.0-579 
DISK SUSER2: [POWERS JZRQAFO.8L1;61 

SEQ 0098 
Page 81 

(35) 



ZRQAM1 
voe.1 

013131 
013134 
013137 
013142 
013145 
013150 
013153 
013156 
013161 
013164 
013167 
013172 
013175 
013200 
013203 
013206 
013211 
013214 
013216 
013221 
013224 
013227 
013232 
013235 
013240 
013243 
013246 
013251 
013254 
013257 
013262 
013264 
013267 
013272 
013275 
013300 
013303 
013306 
013311 
013314 
013317 
013322 
013325 
013330 
013333 
013336 
013341 
013344 
013347 
013352 
013355 
013360 
013363 

RO/RX EXERCISER 
PROTECTION TABLE 

056 
117 
040 

040 
103 
045 
045 
000 
045 
040 
116 
050 
101 

P.AGP: 

P.AGQ: 

P.AGS: 

. ASCII 
-ASCITI 
.ASCIT 
-ASCII 
.ASCII 
~ASCII 
.ASCII 
-ASCITI 
-ASCTI 
.ASCII 
.ASCIT 
.ASCII 
.ASCIT 
.ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCITI 
-ASCIT 
-ASCITI 
-ASCII 
-ASCIT 
-ASCII 
-ASCITI 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
.ASCITI 
ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCITI 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCIT 
-ASCII 
.ASCII 
-ASCIT 
.ASCITI 
-ASCIT 
-ASCITI 
.ASCII 
-ASCII 

Ig 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

7A, / 

/COC/ 
‘7 8/ 

/C68/ 
/A)/<00> 
/aN8/ 

se / 
/LBN/ 
4: C/ 
/REAS 
/0) / 
/#05/ 
/BA,/ 

/ (O/ 

7CT / 

/806/ 
/8R)/ 
<00><00> 

/BNG/ 
7s / 
/LBN/ 
4: €/ 
/WRI/ 
/TE)/ 
4 80/ 
/S6A/ 

4. C/ 
/OCT/ 
/ #0/ 
/66A/ 
/)/<00> 
/tNa6/ 
/Ae / 
/REP/ 
/LAC/ 
JEME/ 

/NT / 
/BL0/ 
/CK / 
/NO./ 

4 80/ 
/SaA/ 
4. Cs 
/OCT/ 
/ 80/ 
/68A/ 

/)/<00><00> 
/ON8/ 
s/he / 
/BYT/ 

7E C/ 
/OUN/ 
4/7 Is 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS J ZROAFO.8L1;61 

SEQ 0099 
Page 82 

(35) 



ZRQAM1 
vo2.1 

013366 
013371 
013374 

013377 
013402 
013405 
013410 
013415 
013416 
013421 
013424 
013427 
013432 
013435 
013440 
013443 
013446 
013451 
013454 
013457 
013462 
013465 
013470 
013473 
013476 
013501 
013504 
013507 
013512 
013515 
013520 
013523 
013526 
013531 
013534 
013537 
013542 
013545 
013550 
013553 
013556 
013561 
013564 
013567 
013572 
013575 
013600 
013603 
013606 
013610 
013613 
013616 
013621 

RO/RX EXERCISER 
PROTECTION TABLE 

103 
115 
104 
045 
045 
000 
045 
040 
124 

P.AGT: 

P.AGU: 

P.AGV: 

P. AGW: 

.ASCTI 

.ASCIT 

.ASCITI 

.ASCITI 

.ASCIT 

.ASCITI 

.ASCII 

.ASCII 

.ASCII 

.ASCITI 

.ASCIT 

.ASCII 

.ASCII 
-ASCII 
-ASCITI 
-ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCIT 
.ASCIT 
-ASCII 
-ASCIT 
.ASCII 
.ASCII 
-ASCII 
-ASCIT 
. ASCII 
.ASCII 
. ASCII 
-ASCII 
.ASCII 
.ASCII 
-ASCII 
-ASCIT 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCII 
-ASCITI 
-ASCIT 
-ASCITI 
-ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
.ASCITI 
-ASCITI 
.ASCITI 

JE 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/N C/ 
/OMM/ 
7ANO/ 
4: 6/ 

/058/ 
7A. /«<00> 
/ON6/ 
/he / 
/BYT/ 
7E C/ 
7QUN/ 
4¥ I/ 
/N R/ 
ZEAD/ 
/ CO/ 
/MMA/ 

700: / 
/ 80/ 
/SS8A/ 

4./600><00> 
/tNe6/ 
/As / 
/BYT/ 
7E Cs 
/OUN/ 
47 I/ 
/N W/ 
/RIT/ 
/E Cs 

/OMM/ 

/AND/ 
/: &/ 

/058/ 
4A. 7«<00> 
/6NS/ 
/Ae / 
JACT/ 
/UAL/ 

47O0/ 
SOF / 
/BYT/ 
JES / 
/TRAS 
/NSF / 
ZERR/ 
/E0:/ 
/ #0/ 
/S8A/ 
4./<00> 
/9NS/ 
/Ae / 
4I/¢57>/0/ 
/ BU/ 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2: ( POWERS ) ZRQAFO.BL1;61 

SEQ 0100 

Page 83 
(35) 



ZRQAM) 
voe.1 

013624 
013627 
013632 
013635 
013640 
013643 
013646 
013651 
013654 
013657 
013662 
013665 
013666 
013671 
013674 
013677 
013702 
013705 
013710 
013715 
013716 
013721 
013724 
013727 
013732 
013735 
013740 
013743 
013746 
013751 
013754 
013756 
013761 
013764 
013767 
013772 
013775 
014000 
014003 
014006 
014011 
014014 
014017 
014022 
014025 
014030 
014033 
014036 
014041 
014044 
014046 
014051 
014054 

RO/RX EXERCISER 
PROTECTION TABLE 

105 
101 
lee 
123 
063 
142 
163 
040 

P.AGX: 

P .AGY: 

P.AGZ: 

.ASCIT 

.ASCII 

.ASCII 

.ASCII 
-ASCIT 
~ASCII 
.ASCII 
~ASCIT 
-ASCII 
-ASCITI 
-ASCII 
.ASCIT 
.ASCIT 
-ASCII 
-ASCIT 
-ASCITI 
.ASCIT 
-ASCII 
.ASCII 
.ASCIT 
-ASCII 
-ASCII 
.ASCII 
~ASCITI 
.ASCII 
-ASCII 
-ASCIT 
.ASCII 
-ASCII 
.ASCITI 
-ASCII 
.AS.IT 
.ASCIT 
-ASCII 
.ASCII 
.ASCII 
-ASCII 
.ASCIT 
-ASCITI 
.ASCII 
-ASCIT 
.ASCIT 
.ASCII 
.ASCIT 
-ASCIT 
.ASCIT 
. ASCII 
.ASCII 
.ASCII 
.ASCIT 
-ASCIT 
-ASCII 
-ASCIT 

IC, 

27-Dee 1984 12:55:26 
27-Dec-1984 09:53:18 

/FFE/ 
/R As 
/00R/ 

/ESS/ 
4 (3/ 
72 b/ 

Jits/ 
4): / 

/806/ 
/A / 

/806/ 
<90> 

/tNa/ 

she / 

/1/<57>/0/ 
/ BUY 
/FFES 
/R AS 
/00R/ 
7ESS/ 
4 FO/ 
7R RS 
/EADs 
4 (3/ 
/2 b/ 

/its/ 
/): / 
/806/ 
/HA / 
/806/ 
<00><00> 

/aNe8/ 

/Re / 
41/«57>/0/ 
/ BU/ 
SFFES 
7R AS 
/00R/ 
/ESS/ 
7 FO/ 
JR W/ 

/RIT/ 
7E C/ 
732 / 
/bit/ 

/@):/ 
/ 80/ 

/68A/ 
4 80/ 

/6/<00> 
/ONG/ 

/ACO/ 

/NTE/ 

VAX-11 Bliss 16 V4.0 579 
DISK $USERZ@: (POWERS }ZRQAFO.8L1;61 

5EQ 0101 
Page 84 

(35) 



ZRQAM1 
V02.1 

014057 
014062 
014065 
014070 
014073 
014076 
014101 
014104 
014107 
014112 
014115 
014120 
014123 
014126 
014131 
014134 
014137 
014142 
014144 
014147 
014152 
014155 
014160 
014163 
014166 
014171 
014174 
014177 
014202 
014204 
014207 
014212 
014215 
014220 
014223 
014226 
014231 
014234 
014237 
014242 
014245 
014250 
014253 
014256 
014261 
014262 
014265 
014270 
014273 
014276 
014301 
014304 
014307 

RO/RX EXERCISER 
PROTECTION TABLE 

124 123 
117 106 
103 117 
115 101 
104 057 
105 123 
117 116 
105 040 
101 103 
105 124 
123 101 
105 040 
122 105 
O72 045 
000 000 
101 040 
117 066 
000 
116 045 
0Se2 040 
111 115 
072 040 
132 062 
101 072 
132 062 
101 040 
117 125 
123 045 
000 
116 045 
040 0S2 
104 111 
113 040 
040 045 
062 000 
116 045 
104 102 
O72 040 
104 065 
101 056 
050 117 
124 040 
117 066 
101 051 

116 045 
102 131 
105 040 
125 115 
105 122 
040 045 
063 000 

P. AHA: 

P.AHB: 

P.AHC: 

P.AHD: 

P.AHE: 

-ASCII 
.ASCITI 
. ASCII 
.ASCIT 
.ASCII 
.ASCII 
~ASCIT 
. ASCII 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCITI 
-ASCII 
-ASCIT 
-ASCIT 
.ASCIT 
-ASCII 
.ASCIT 
-ASCIT 
.ASCII 
. ASCII 
. ASCII 
.ASCII 
.ASCIT 
-ASCIT 
.ASCIT 
-ASCIT 
.ASCIT 
. ASCII 
-ASCITI 
-ASCII 
-ASCIT 
.ASCII 
-ASCIT 
.ASCII 
.ASCII 
.ASCII 
. ASCII 
.ASCITI 
.ASCII 
-ASCIT 
-ASCII 
.ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
.ASCIT 

L& 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/NTS/ 
/ OFs 
/ CO/ 
/MA/ 
/NO/<57> 
/RES/ 

/PON/ 
“SE / 
/PAC/ 
/KET/ 
/ SA/ 

/VE / 
/ARE/ 
/A:8/ 
/N/<00><00> 
/@A / 
/806/ 
<00><00> 

Ona / 

fhe / 
/TIM/ 
/E: / 
/82Z2/ 
/#A:/ 
/82Z2/ 
/8A / 
74OU/ 
/RS8/ 
/N/<00> 
/tNa/ 
/A o/ 
/ OI7 
4SK / 
4: &/ 

/02/<00> 
/tNS/ 
/ADB/ 
IN: / 
/805/ 
/HA./ 
/ (O/ 
/CT ¢ 
/806/ 
/A)/ 
<00> 

/8N8/ 
/ABY/ 
/TE / 
/NUM/ 
/BER/ 
4: &/ 

/03/<00> 
<Q0> 

VAX-11 Bliss 16 V4.0 $79 
OISK $USER2: (POWERS )ZRQAFO.BL1;61 

SEQ 0102 
Page 85 

(35) 



ZRQAMi 
V0e.1 

014310 
014313 
014316 
014321 
014324 
014327 
014332 
014335 
014340 
014343 
014346 
014351 
014354 
014357 
014362 
014365 
014370 
014373 
014376 
014401 
014404 
014407 
014412 
014415 
014416 
014421 
014424 
014427 
014432 
014435 
014440 
014443 

- 014446 
014451 
014454 
014457 
014462 
014465 
014470 
014473 
014476 
014501 
014504 
014507 
914512 
014515 
014520 
014523 
014526 
014531 
014534 
014536 
014541 

RD/RX EXERCISER 
PROTECTION TABLE 

045 
101 
117 
127 
124 
116 
117 
040 
102 
000 
045 
101 
117 

e 

P. AHF: 

P.AHG: 

P. AHH: 

P AHI; 

P.AHU: 

.ASCII 

.ASCIT 

.ASCIT 

.ASCIT 

.ASCII 

.ASCII 
-ASCII 
.ASCII 
-ASCIT 
.ASCII 
-ASCIT 
.ASCII 
~ASCTI 
.ASCII 
.ASCITI 
-ASCII 
~ASCIT 
. ASCII 
.ASCITI 
.ASCIT 
.ASCII 
.ASCII 
.ASCIT 
. ASCII 
.ASCII 
- ASCII 
~ASCIT 
.ASCII 
-ASCII 
.ASCIT 
.ASCII 
.ASCII 
.ASCIT 
.ASCIT 
.ASCII 
-ASCIT 
. ASCII 
.ASCII 
-ASCITI 
-ASCII 
-ASCII 
. ASCII 
.ASCITI 
.ASCII 
-ASCII 
-ASCITI 
.ASCIT 
-ASCIT 
-ASCITI 
.ASCTI 
.ASCII 
-ASCII 
- ASCII 

/ONS/ 
/ARAS 
/NDO/ 
74 W/ 
/RIT/ 
/TEN/ 
/ WO/ 
/RO / 
/:88/ 
/16/<00> 
/ONS/ 
JARAS 
/NDO/ 
/M R/ 
/EAD/ 
7 WO/ 
/RO / 
/oin/ 
/:98/ 
/168/ 
/A of 
/et:/ 
/%06/ 
<00> 

/ ONS / 
/ADU/ 
/PLI/ 
/CAT/ 
7E Us 
/WNIT/ 
/;80/ 
/26A/ 
/ ATs 
/ IP/ 
/: t/ 
106/<00> 
/tN8/ 
7AMO/ 
JRE / 
/THA/ 
/N &/ 
/O1is/ 
“A O/ 
SIFF/ 
/ERE/ 
/NT / 
7IP / 
/A00/ 
/RES/ 
7SES/ 
<00><00> 

/#AS/ 
/PIN/ 

Me 

27-Dec-1984 12:55:26 
27-Dec 1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER@: [POWERS )ZROAFO.BL1;61 

SEQ 0103 
Page 86 

(35) 



ZRQAM: 
voe.1 

014544 
014547 
014552 
014555 
014560 
014562 
014565 
014570 
014573 
014576 
014601 
014604 
014607 
014612 
014615 
014620 
014623 
014626 
014631 
014634 
014637 
014642 
014645 
014650 
014653 
014656 
014661 
014664 
014667 
014672 
014675 
014676 
014701 
014704 
014707 
014712 
014715 
014720 
014723 
014726 
014731 
014734 
014737 
914742 
014745 
014750 
014753 
014756 
014761 
014764 
014767 
014772 
014775 

RO/RX EXERCISER 
PROTECTION TABLE 

104 
116 
107 
122 
000 
101 
111 
040 

, 116 
103 

104 
101 
120 
103 
105 
116 
040 
115 
122 
101 
122 
104 
117 
111 
000 
101 
111 
040 
114 
105 

101 
111 
125 
116 
116 
122 
116 
116 
124 
101 
124 

117 
040 
116 
105 

123 
114 
103 
116 
124 
000 
104 
114 
101 
040 
111 
116 
102 
000 
101 
105 
131 
116 
116 
000 
123 
114 
117 
111 
000 

125 
124 
116 
117 
040 
040 
114 
105 
117 
116 
110 
040 
116 
117 
105 

125 
040 
125 
195 

P. AHK: 

P. AHL: 

P. AHM: 

P. AHN: 

PAHO: 

P.AHP: 

. ASCII 

.ASCII 

.ASCIT 

.ASCII 

.ASCII 

.ASCII 

.ASCITI 

.ASCII 

.ASCIT 

.ASCII 
-ASCITI 
.ASCIT 
.ASCITI 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCITI 
. ASCII 
-ASCII 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCIT 
.ASCII 
-ASCII 
.ASCITI 
.ASCIT 
.ASCII 
.ASCITI 
.ASCITI 
.ASCII 
.ASCII 
.ASCITI 
-ASCII 
.ASCII 
.ASCII 
.ASCII 
. ASCII 
.ASCII 
-ASCII 
.ASCIT 
.ASCII 
.ASCIT 
.ASCII 
-ASCII 
-ASCIT 
- ASCII 
-ASCIT 
.ASCITI 
.ASCIT 

4 00/ 
/VWN / 

/IGN/ 

/ORE/ 
/0/<00> 
/BAS/ 

/TIL/ 
4L C/ 
/ONN/ 
JECTS 
7ED/«<00> 
/8RO/ 

/UPL/ 
SICA/ 

/TE / 
/UNI/ 
/T N/ 
IB / 
7ER/<00> 
/AR/ 
/LRE/ 

7ADY? 
/ ON/ 
/LIN/ 
4E/<00>< 
/&AS/ 
/TIL/ 
/L O/ 
/NLI/ 
/NE/<00> 

<Q0O> 

/8AU/ 
/NIT/ 
7 UN/ 
7KNO/ 
/WN / 
/OR / 
7ONL/ 
/ INES 
4 TO/ 
7 ANS 

/OTH/ 
ZER / 
/CON/ 
/TRO/ 
/LLE/ 
/R/<00>< 
/#AN/ 
70 V/ 
/OLU/ 
/ME / 
/™0U/ 

/NTE/ 

NE 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

0C> 

00> 

VAX-11 Bliss 16 V4.0-579 
DISK $SUSER2- (POWERS ) ZRQAFO.B8L1:61 

SEQ 0104 
Page 87 

(35) 



ZRQAM1 
v0e.1 

015000 
015003 
015006 
015011 
015014 
015017 
015022 
015025 
0150350 
015033 
01503 
015041 
015044 
015067 
015052 
015055 
015060 
015063 
015066 
015071 
015074 
015077 
015102 
015105 
015110 
015113 
015116 
015121 
015124 
015127 
015132 
015135 
015140 
015143 
015146 
015151 
015154 
015157 
015162 
015165 
015170 
015173 
015176 
015201 
015202 

015205 
015210 
015213 
015216 
015221 
015224 
015227 
015232 

RD/RK EXERCISER 
PROTECTION TABLE 

117 
104 

.ASCTI 
-ASCIT 
-ASCIT 
.ASCII 
-ASCIT 
.ASCIT 
.ASCTI 
-ASCIT 
ASCII 
.ASCIT 
-ASCIT 
-ASCTI 
-ASCIT 
- ASCII 
-ASCIT 
-ASCTT 
-ASCIT 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
ASCII 
.ASCIT 
.ASCITI 
-ASCIT 
-ASCIT 
. ASCII 
-ASCIT 
ASCII 
-ASCIT 
.ASCII 
- ASCII 
-ASCII 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
-ASCII 
ASCII 
. ASCII 
ASCII 
ASCII 
. ASCII 
- ASCII 
-ASCIT 
ASCII 
.ASCIT 
-ASCIT 
ASCII 
-ASCTT 
-ASCTT 
-ASCII 
.ASCIT 

om 

2? -Oec 
2? Dec 

10 O. 
7k Ov 

/RIivs 
ZE Ov 
“ISAs 
/BLE/ 
70 B- 
JY S/ 
SUIT 
7CH/<00> 

/OAy/ 
sNIT’ 
/ IN/ 
/OPE/ 
7RAT/ 

/IVE/ 
7 (Rs 

70817 
<§7>/$2/ 
4 wr/ 

/ite/ 

/ %e/ 

Jalts 
4)7<00><00> 

/6A0/ 
mits 
/ OI7 
1908/ 

SLED 
/ BY’ 
2 €Is 

7ELD/ 
/ SEs 
JAaVIs 
‘CE 7/ 
7QR / 

JINT/ 
JERW, 
// / 
/OIAs 
/GNO/ 
VANS C/ 
7€$7/<00> 
<00> 

/6A"%/ 
/FOR/ 

/CED/ 
7 ERS 
/ROR/ 
7” 07 
/ETEs 
/CTE/ 
70 ws 

1964 12:55:26 
19864 09:53:18 

VAX 11 Blies 16 V4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO .8115461 

5EQ 0105 
Pege 

(35) 



ZROQAM} 
vOe.1 

015235 
015240 
015243 
015246 
015251 
015254 
015257 
015262 
015265 
015270 
015273 
015276 
015301 
015304 
015307 
015312 
015315 
015320 
015323 

015326 
015331 
015334 
015337 
015342 
015345 
015350 
015353 
015356 
015360 
015363 
015366 
015371 
015374 
015377 
015402 
015405 
015410 
015413 
015416 
015421 
015424 
015427 
015432 
015435 
015440 
015443 
015446 
015451 
015454 
015457 
015462 
015465 
015470 

RO/RX EXERCISER 
PROTECTION TABLE 

114 
101 
105 
111 
040 
124 
122 
103 
000 
123 
124 
040 

P.AMU: 

PAV: 

~ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
.ASCIT 
ASCII 
. ASCII 
ASCII 
-ASCIT 
. ASCII 
- ASCII 
ASCII 
-ASCIT 
- ASCII 
-ASCIT 
.ASCIT 
-ASCIT 
~ ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCTI 
-ASCII 
ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
-ASCITI 
ASCII 
ASCII 
-ASCIT 
-ASCITI 
ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCIT 

CY 
5EQ 0106 

27-Dec-1984 12:55:26 VAX 11 Bliee 16 V4.0 579 Pege 89 
27-Dec-1984 09:53:18 OISK SUSERZ@: (POWERS ) ZROAFO.BL.1;61 (35) 

/MIL- 
7E As 
/CCE/ 
78817 
‘WG / 

/FCTs 
7 ORV 
4 RCs 
/T7«<00><00> 
/@AS/ 
JECT/ 
/OR / 
/WAD/ 
4 BE/ 
JEN / 
/WRI/ 
/TTEs/ 
/N OW 
JITHS 
7 "F/ 
7ORC/ 
/€0 / 
JERR/ 
70R"/ 
7 *O/ 
/OIF 7 
/TER/ 
<00><00> 

SBME / 
7CT 
/OR / 
/RCT/ 
7 UNS 
JREA/ 
/OAB/ 
/LE / 
4- 17 
/NVA/ 
/LTO/ 
4 SEV 
/CTOs/ 
/R H/ 
7EAD/ 
7ER/<00> 
/BAH/ 
SEAD/ 
JER / 
/COM/ 
/PAR/ 
7E €/ 
/RRO/ 
/R C7 
/Vel/ 



ZRQAM1 
vOe.1 

015478 
015476 
015501 
0155046 
015507 
015512 
015515 
015520 
015523 
015526 
015531 
015534 
015537 
015542 
015545 
015550 
015553 
015556 
015561 
015564 
015567 
015572 
015574 
015577 
015602 
015605 
015610 
015613 
015616 
015621 
015624 
015627 
015632 
015635 
015640 
015643 
015646 
015651 
015654 
015657 
015662 
015665 
015670 
015675 
015676 
015701 
015704 
015707 
015712 
015715 
015720 
015723 

- 015726 

RO/RX EXERCISER 
PROTECTION TABLE 

144 
145 
145 
156 
040 
165 
051 
101 
124 
122 
103 
125 
105 
101 
105 
040 
124 
123 
103 
111 
117 
000 
101 
124 
123 
103 
117 
106 
116 

040 
141 
162 

P AMX: 

P.AHY: 

ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
-ASCIT 
ASCII 
ASCII 
ASCII 
-ASCII 
ASCII 
-ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
.ASCIT 
-ASCII 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
ASCII 
ASCII 
-ASCII 
-ASCIT 
ASCII 
-ASCIT 
-ASCIT 
ASCII 
-ASCIT 
ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
ASCIT 
ASCII 

fid/ 
/hee/ 

/der/ 

/ no/ 
/t F/ 
foun/ 
48)/<00> 
SEAF / 
70T / 
/OR / 
/RCT/ 
/ UNS 
JREAS 
/0AB/ 
/LE / 
/- O07 
JATAS 
4 SY/ 

/e0u/ 

/O0F / 

DY 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4,0-579 
DISK SUSER2: [POWERS )ZROAFO.8L.1;61 

SEQ 0107 
p 90 

(35) 



ZRQAN1 
voe.1 

015730 
015733 
015736 
015741 
015744 
015747 
015752 
015755 
015760 
015762 
015765 
015770 
015773 
015776 
016001 
016002 
016005 
016010 
016015 
016016 
016021 
016024 
016027 
016032 
016035 
016040 
016045 
016046 
016051 
016054 
016056 
016061 
016064 
016067 
016072 
016075 
016100 
016103 
016106 
016111 
016114 
016117 
016122 
016125 
016130 
016132 
016135 
016140 
016143 
016146 
016151 
016154 
016157 

RD/RX EXERCISER 
PROTECTION TABLE 

101 
103 
122 
124 
114 
105 
040 
122 
000 
101 
124 
117 
125 

125 
117 
105 
101 
105 

P AHZ: 

P AIA: 

P.AIB: 

P AIC: 

P.AID: 

.ASCII 

.ASCIT 

.ASCIT 

.ASCII 
-ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
- ASCII 
-ASCITI 
- ASCII 
-ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
.ASCII 
~ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
~ASCII 
-ASCII 
-ASCII 
. ASCII 
-ASCII 
- ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
- ASCII 
-ASCII 
- ASCII 
- ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCITI 
-ASCII 
- ASCII 
-ASCII 
. ASCII 

SEQ 0108 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 91 
27-Dec-1984 09:53:18  DISKSUSERZ: (POWERS JZRQAFO.BL1;61 (35) 

/8AU/ 
/NCO/ 
/RRE/ 
/CTAS 
/BLE/ 
/ EC/ 
70 E/ 
7RROS 
/R7<OO> 
/HAR/ 
“CT / 
/COR/ 
/RUP/ 
/TEO/ 
<00> 

/6AN/ 
70 R/ 
7EPL/ 
/ACE/ 
/MEN/ 
“T 8/ 
4L0C/ 
7K As 
/VAI/ 
/LAB/ 
/LE 7 
7TRC/ 
/T €/ 
4ull/ 
4)/<00> 

/#A0/ 
/TSK/ 
/ NO/ 
/T F/ 
/ORM/ 
SATT/ 
7ED / 
/AIT/ 
/4 5/ 
4i2 / 
/BYT/ 
7E S/ 
JECT/ 
7ORS/ 
<00><00> 

/8RO/ 
/TSK/ 
4 NOV 
47 Fs 
/ORM/ 
/ATT/ 
7€0 / 
JOR / 



ZRQAM1 
voe.1 

016162 
016165 
016170 
016173 
016176 
016200 
016203 
016206 
016211 
016214 
016217 
016222 
016225 
016230 
0162335 
016236 
016241 
016244 
016247 
016252 
016255 
016260 
016263 
016266 
016271 
016274 
016277 
016302 
016305 
016310 
016312 
016315 
016320 
016323 
016326 
016331 
016334 
016337 
016342 
016345 
016350 
016353 
016356 
016361 
016364 
016367 
016372 
016375 
016400 
016403 
016406 
016411 
016414 

RO/RX EXERCISER 
PROTECTION TABLE 

103 
103 
122 
124 
000 
101 
105 
131 
117 
105 
040 
122 

124 
117 
125 
105 

117 
040 
115 
114 
103 
105 
117 
000 
124 
040 
115 
114 
103 
105 
117 

.AIE: 

AIF; 

AIG: 

AI: 

AIT: 

-AIJ: 

.ASCII 

.ASCIT 
-ASCIT 
.ASCII 
ASCII 
.ASCII 
.ASCIT 
ASCII 
. ASCII 
-ASLII 
-ASCII 
.ASCITI 
. ASCII 
-ASCIT 
-ASCITI 
-ASCTI 
-ASCII 
.ASCIT 
.ASCITI 
-ASCII 
-ASCITI 
-ASCIT 
.ASCIT 
-ASCITI 
.ASCIT 
-ASCIT 
-ASCITI 
.ASCIT 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
.ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCITI 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCII 
-ASCII 
.ASCII 

FY 
3€@ 0109 

27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0-579 Page 92 
27-Dec-1984 09:53:18 DISK SUSERZ: [ POWERS )ZRQAFO.BL1;61 (35) 

/FCT/ 
/ COs 
/RRU/ 
/PTEs 
/07<00> 

/@A0/ 
/NE / 
/SYM/ 
/B80L/ 
/ EC/ 
/C Ev 
/RRO/ 
/R7<00><00> 
/8AT/ 
/WO / 
/SYM/ 
/BOL/ 
/ EC/ 
/C Es 
/RRO/ 
/R/<00><00> 
/8AT/ 
/ARE/ 
7E S/ 
/Y*8/ 
/O / 
JECC/ 
7 ER/ 
/ROR/ 
<00><00> 

/BAF / 
/OUR/ 
/ SY/ 
/*80/ 
/L Es 
/CC / 
JERR/ 
70R/<00> 
/6AF / 

SIVE/ 
/ SY/ 
/*B0/ 
/L Es 
/CC / 
7ERR/ 
70R/<00> 
SBAS/ 

“IX / 
/SYM/ 
/BOL/ 
/ €C/ 

/C Ev 
/RRO/ 



ZRQAM1 
voe.1 

016417 
016422 
016425 
016430 
016433 
016436 
016441 
016444 
016447 
016452 
016454 
016457 
016462 
016465 
016470 
016473 
016476 
016501 
016504 
016506 
016511 
016514 
016517 
016522 
016525 
016530 
016533 
016536 
016541 
016544 
016547 
016550 
016553 
016556 
016561 
016564 
016567 
016572 
016575 
016600 
016603 
016606 
016610 
016613 
016616 
016621 
016624 
016627 
016632 
016635 
016640 
016643 
016646 

RO/RX EXERCISER 
PROTECTION TABLE 

000 
101 
126 
040 
115 
114 

000 
123 
108 
123 
102 
040 
103 
122 
122 

105 
110 

PAIK: 

PAIL: 

P.AIM: 

PAIN: 

P.AIO: 

- ASCII 
-ASCIT 
.ASCIT 
~ASCII 
-ASCIT 
ASCII 
-ASCIT 
~ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
. ASCII 
~ASCIT 
-ASCIT 
~ASCIT 
-ASCII 
-ASCIT 
-ASCII 
- ASCII 
. ASCII 
-ASCIT 
-ASCTI 
-ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCITI 
-ASCII 
- ASCII 
ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
-ASCII 
-ASCITI 
-ASCII 
-ASCII 
- ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
ASCII 
-ASCII 
-ASCITI 
~ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCITI 
-ASCIT 

GY 

27-Dec-1984 12:55:26 
27-Dec 1984 09:53:18 

/R7<00><00> 
/8AS/ 
JEVE/ 
/N S/ 
/Y*6/ 
4H / 

7ECC/ 
/ ERY 
7ROR/ 
<00><00> 

/$RE/ 
7TGH/ 
/7 S/ 
/YMB/ 
‘aA / 
/ECC/ 
7 ERS 
/ROR/ 
<00><00> 

/8AC/ 
/ORR/ 
JECT/ 
/ABL/ 
JE Es 
7RRO/ 
/R Ts 
/N Es 
“CC / 
/FIE/ 
4t.07/<00> 
<00> 

/BAU/ 
/NIT/ 
/ SO/ 
/FTW/ 
/ARE/ 
4 WR/ 
SITES 
7 PRS 
/OTE/ 
/CTE/ 
/0/<00> 

/AU/ 
/NIT/ 
/ WAS 
/ROW/ 
/ARE/ 
7 WR 
SITE? 
/ PR/ 
/OTE/ 
/CTE/ 
10/<00> 

VAX-11 Blies 16 V4.0 579 
DISK SUSERZ: (POWERS )ZROAFO.8L1;61 

SEQ 0110 
P 93 

(35) 



ZRQAM1 
vOe.1 

016650 
016653 
016656 
016661 
016664 
016667 
016672 
016675 
016700 
016703 
016706 
016711 
016714 
016717 
016722 
016725 
016730 
016733 
016736 
016741 
016744 
016747 
016752 
016755 
016756 
016761 
016764 
016767 
016772 
016775 
017000 
017003 
017006 
017011 
017012 
017015 
017020 
017025 
017026 
017031 
017034 
017037 
017042 
017045 
017050 
017053 
017056 
017061 
017064 
017067 
017072 
017075 
017100 

RO/RX EXERCISER 
PROTECTION TABLE 

101 
104 

P.AIP: 

P.AIQ: 

P.AIR: 

P.AIS: 

P.AIT: 

P.AIU: 

.ASCITI 
~ASCII 
~ASCIT 
.ASCII 
-ASCIT 
~ASCIT 
-ASCITI 
.ASCIT 
- ASCII 
-ASCIT 
- ASCII 
.ASCIT 
-ASCITI 
-ASCII 
-ASCIT 
.ASCII 
.ASCIT 
.ASCII 
-ASCIT 
.ASCII 
.ASCIT 
. ASCII 
-ASCII 
- ASCII 
~ASCII 
.ASCITI 
- ASCII 
.ASCITI 
.ASCITI 
- ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCIT 
.ASCII 
-ASCIT 
-ASCITI 
.ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCITI 
ASCII 
-ASCIT 
-ASCIT 
.ASCITI 
.ASCIT 
-ASCII 
-ASCIT 
.ASCII 

H9 

27-Dec-1984 12:59:26 
27-Dec-1984 09:53:18 

/#A0/ 
/00 / 
/TRAS 
/NSF / 
/ER / 
70007 
7RES/ 
1$7<00><00> 

/#A0/ 
/00 / 
/BYT/ 
7E C/ 
/OUN/ 
/T/<00><00> 

/$AN/ 
/ON-/ 
/EXI/ 
/STE/ 
‘NT / 
/¥O0S/ 
77 4/ 
7EMO/ 
/RY/<00> 
<QO0> 

/BAH/ 
/0ST/ 
/ Es 
7*R/ 
/Y Ps 
/ART/ 
‘TY / 
JERR/ 
40R/«<00> 
<00O> 

/60C/ 
/OMM/ 
7ANO/ 
4 Is 
74OU/ 
/T O/ 
/R RS 
/ETR/ 
4Y L/ 
/IMT/ 
77 Es 
/XCE/ 
/EDE/ 
/0/<00><00> 
/BAS/ 
/ERI/ 
SALTS 
/ZER/ 
<57>/0€/ 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZRQAFO.8L1;61 

SEQ O111 
p 94 

(35) 



ZRQAM1 
v0e.1 

017103 
017106 
017111 
017114 
017117 
017122 
017125 
017130 
017133 
017136 
017141 
017142 
017145 
017150 
017153 
017156 
017161 
017164 
017167 
017172 
017175 
017200 
017202 
017205 
017210 
017213 
017216 
017221 
017224 
017227 
017232 
017235 
017240 
017243 
017246 
017251 
017252 
017255 
017260 
017263 
017266 
017271 
017274 
017277 
017302 
017305 
017310 
017313 
017316 
017321 
017324 
017327 
017332 

RDO/RX EXERCISER 
PROTECTION TABLE 

105 
101 
132 
040 
105 
125 
117 
125 
105 
125 

101 
122 
122 
105 
103 
117 
103 
105 
105 
117 

122 
114 
105 
117 
122 

9 
e
e
n
 

¢ 

P.AIV: 

P.AIW: 

PAIX: 

.ASCII 
~ASCIT 
.ASCII 
- ASCII 
-ASCIT 
-ASCII 
-ASCII 
. ASCII 
-ASCIT 
~ASCITI 
.ASCII 
-ASCIT 
-ASCITI 
-ASCITI 
~ASCITI 
- ASCII 
-ASCIT 
. ASCII 
.ASCITI 
.ASCII 
-ASCII 
-ASCII 
.ASCIT 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCITI 
-ASCII 
. ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 

19 

27-Dec-1984 12:55:26 
27-Dec-1964 09:53:18 

VAX-11 Bliss 16 V4.0-579 
DISK $USER2: [POWERS ])ZRQAFO.8L1;61 

5EQ Olle 
Page 95 

(35) 



ZRQAM1 
VvoO2.1 

017335 
017340 
017343 
017344 
017347 
017352 
017355 
017360 
017363 
017366 
017371 
017374 
017377 
017402 
017405 
017410 
017413 
017416 
017421 
017424 
017427 
017432 
017435 
017440 
017443 
017446 
017451 
017454 
017457 
017462 
017465 
017466 
017471 
017474 
017477 
017502 
017505 
017510 
017513 
017516 
017521 
017524 
017527 
017532 
017535 
017540 
017543 
017546 
017550 
017553 
017556 
017561 
017564 

RO/RX EXERCISER 
PROTECTION TABLE 

145 
051 

164 
000 

103 
124 
114 
122 
105 
103 
104 
122 
123 
1235 
117 
117 

P.ALY: 

P.AIZ: 

P.AJA: 

P. AUB: 

.ASCITI 

.ASCII 

.ASCII 

.ASCII 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
~ASCTI 
-ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
- ASCII 
-ASCITI 
-ASCITI 
-ASCII 
~ ASCII 
-ASCIT 
~ASCII 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
- ASCII 
- ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
-ASCIT 
.ASCIT 
.ASCII 
.ASCII 
-ASCITI 
-ASCII 
-ASCIT 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
.ASCITI 
.ASCII 
-ASCIT 
-ASCII 
-ASCII 
. ASCII 
.ASCIT 

JI 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/let/ 
/e@)/<00> 
<QO> 

/@AC/ 
/ONT/ 
/ROL/ 
/LER/ 
7 DE/ 
/TEC/ 
/TEO/ 
7 TRS 

7ANS/ 
/MIS/ 
/SIO/ 
/N O/ 
/R Pv 
/ROT/ 
/0C0/ 
/L Es 
/RRO/ 
7R/<00><00> 
/BAP/ 
/0ST/ 
/TIO/ 
/N E/ 
/RRO/ 
“RCS 
M@Mis/ 
/-se/ 
/ek)/ 
<00> 

/BAL/ 
/0ST/ 
4 RES 
7€D/<57> 
/WRI/ 
/TE / 
/REA/S 

OY / 
/OUR/ 
SING/ 
<57>/BE/ 
/TWE/ 

JEN / 
/TRA/ 
/NSF / 
/ERS/ 
<00><00> 

/AO/ 
/RIV/ 
7E C/ 
/LOC/ 
/K O/ 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2: [POWERS )ZROAFO.8L1;61 

SEQ 0113 
°) 96 

(35) 



ZRQAM1 
voe2.2 

017567 
017572 
017575 
017576 
017601 
01764 
017607 
017612 
017615 
017620 

- 017623 
017626 
017631 
017634 
017637 
017642 
017644 
017647 
017652 
017655 
017660 
017663 
017666 
017671 
017674 
017677 
017702 
017705 
017710 
017713 
017716 
017721 
017724 
017727 
017732 
017735 
017740 
017743 
017746 
017751 
017754 
017756 
017761 
017764 
017767 
017772 
017775 
020000 
020003 
020004 
020007 
020012 
020015 

RO/RX EXERCISER 
PROTECTION TABLE 

117 
125 

101 
123 
122 
105 
105 
122 

120 
124 

114 
124 
105 
111 
122 

P.AUC: 

P. AUD: 

P.AJE: 

P.AUG: 

P .AJH: 

.ASCIT 
-ASCTI 
.ASCITI 
.ASCII 
-ASCII 
-ASCII 
~ASCII 
~ASCII 
~ASCITI 
.ASCIT 
-ASCII 
.ASCII 
.ASCIT 
-ASCIT 
.ASCITI 
.ASCII 
-ASCII 
-ASCII 
. ASCII 
.ASCIT 
-ASCII 
-ASCII 
- ASCII 
-ASCIT 
-ASCITI 
-ASCIT 
-ASCII 
.ASCITI 
-ASCIT 
-ASCIT 
-ASCII 
-ASCITI 
-ASCII 
~ASCIT 
.ASCII 
-ASCII 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
.ASCII 
-ASCIT 
-ASCII 
.ASCIT 
.ASCITI 
. ASCII 
.ASCITI 
. ASCII 

IK9 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

/ROP/ 
/QUT/ 
<00> 

/BAL/ 
/0ST/ 
/ RES 
/CEI/ 

/VER/ 
/ RES 
/ADY/ 
/ BES 
/TWE/ 
7EN / 
/SEC/ 
/TOR/ 
/§/<00> 
/8AD/ 

/RIV/ 
7E O/ 
/ETE/ 
/CTES 
/0 E/ 
/RRO/ 
/R/<00><00> 
S@AC/ 
/ONT/ 
/ROL/ 
/LER/ 
/ ODEs 
/TEC/ 
/TEOs 
/ PUs 
/LSE/ 
4 OR/ 
/ ST/ 
JATES 
/ PAS 
/RIT/ 
/Y Es 

/RRO/ 
7R/<00> 
/6AC/ 
/ONT/ 
/ROL/ 
/LER/ 
4 Is 
/MEO/ 
/UT/<00> 
<Q0> 

/$RE/ 
/NVE 
/LCEC 
/Es >/P/ 

VAX-11 Bliss-16 V4.0-579 
DISK SUSER2: (POWERS JZRGAFO.8L1;61 

SEQ 0114 
P 97 

(35) 



ZRQAM1 
voe.1 

020020 
020023 

RO/RX EXERCISER 
PROTECTION TABLE 

103 
124 
105 
040 
122 
040 
141 
164 

113 
040 
101 
105 
117 
059 
162 
171 
162 

P.AJUI: 

P.AJJ: 

.ASCII 

.ASCIT 

.ASCII 

.ASCII 

.ASCITI 

.ASCII 
-ASCIT 
.ASCIT 
- ASCII 
-ASCII 
.ASCIT 
.ASCII 
- ASCII 
.ASCII 
~ASCII 
-ASCIT 
-ASCITI 
.ASCII 
.ASCITI 
-ASCIT 
-ASCIT 
.ASCII 
-ASCII 
-ASCII 
-ASCIT 
.ASCITI 
. ASCII 
. ASCII 
.ASCITI 
-ASCII 
.ASCTI 
. ASCII 
-ASCITI 
- ASCII 
.ASCII 
-ASCIT 
-ASCIT 
.ASCITI 
.ASCII 
.ASCII 
-ASCII 
-ASCITI 
.ASCITI 
-ASCIT 
.ASCII 
-ASCIT 
-ASCII 
- ASCII 
.ASCII 
.ASCII 
.ASCII 
.ASCITI 
. ASCII 

L9 
27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

/ACK/ 
JET / 
/REAS 
/0 E/ 
/RRO/ 
/R Cs 
/Par/ 
fity/ 
/ or/ 

4 ci/ 
/meo/ 

Aut)/ 
<0Q0><00> 

/BRE/ 
/NVE/ 
/LOP/ 
JE/<S7>/P/ 
/ACK/ 
JET / 
/WRI/ 
/TE / 
ZERR/ 
7OR / 
7(Pa/ 
7rits 
ly o/ 
fe t/ 
Jime/ 
Jout/ 
4)/<00> 
/8AC/ 
/ONT/ 
/ROL/ 
/LER/ 
/ RO/ 
7M A/S 
/NO / 
/RAM/ 
7 PAS 
/RIT/ 
/Y E/ 
7RRO/ 
/R/«<00> 
/8AC/ 
/ONT/ 
/ROL/ 
/LER/ 
/ RAS 
7/4 Ps 
/ARTS/ 
/TY / 
7ERR/ 
7/OR/<00> 

VAX-11 Bliss 16 V4.0-579 
DISK $USER@: [ POWERS ) ZRQAFO.B8L1;61 

SEQ 0115 
Page 98 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

101 
116 
117 
105 
lee 
040 
122 

103 
124 

P AJL: 

P. AJM: 

P. AUN: 

P.AUO: 

PAUP: 

.ASCII 
-ASCII 
-ASCIT 
.ASCIT 
.ASCII 
.ASCIT 
-ASCII 
.ASCII 
. ASCII 
~ASCII 
. ASCII 
.ASCII 
-ASCIT 
.ASCII 
.ASCII 
-ASCII 
.ASCITI 
. ASCII 
-ASCII 
-ASCII 
-ASCII 
.ASCIT 
-ASCITI 
-ASCII 
-ASCIT 
-ASCII 
. ASCII 
-ASCII 
-ASCII 
. ASCII 
.ASCII 
-ASCITI 
.ASCII 
-ASCII 
-ASCII 
.ASCII 
-ASCII 
.ASCIT 
.ASCITI 
-ASCII 
.ASCII 
-ASCITI 
-ASCITI 
. ASCII 
-ASCII 
.ASCITI 
.ASCII 
-ASCII 
-ASCITI 
-ASCIT 
-ASCII 
.ASCIT 
-ASCIT 

/8AC/ 
/ONT/ 

/ROL/ 
/LER/ 
/ RO/ 
7M PS 
ZART/ 
“TY / 
/ERR/ 
/0R/<00> 
/BAR/ 
7ING/ 
/ RES 
700 / 

ZERRS/ 
/OR / 
/(Pa/ 
7rits 
/y of 
fr t/ 

/ime/ 

Jout/ 
4)/<00> 
/BAR/ 
7ING/ 
/ WR/ 
SITES 
7 ER/ 
/ROR/ 
7 (PS 
/eri/ 
/ty / 
for / 

/tim/ 
/eou/ 

/€)/<00> 
<00> 

ZINT/ 
ZERR/ 
/UPT/ 
/ MAS 
/STES 
/R FS 
/AIL/ 
/URE/ 
<00><00> 

/BAH/ 
/OST/ 
/ ACs 

/CES/ 

4S Ts 
7IME/ 
/OUT/ 

M9 

27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss-16 V4.0 579 
DISK SUSER2: [POWERS )ZRQAFO.BL1;61 

SEQ 0116 
p 99 

(35) 



ZRQAM1 
voe.1 

020507 
020512 
020515 
020520 
020523 
020526 
020531 
020534 
020537 
020542 
020545 
020550 
020552 
020555 
020560 
020563 
020566 
020571 
020574 
020577 
020602 
020605 
020610 
020613 
020616 
020621 
020624 
020627 
020630 
020633 
020636 
020641 
020644 
J20647 
020652 
020655 
020660 
020662 
020665 
020670 
020673 
020676 
020701 
620704 
020707 
020712 
020715 
020716 
020721 
020724 
020727 
020732 
020735 

RO/RX EXERCISER 
PROTECTION TABLE 

050 
147 
162 
145 
154 
162 
157 
154 
145 
156 

110 
150 
040 
166 
040 
157 
143 
040 
160 
144 
164 

103 
104 
040 
115 
040 
103 
104 
000 
121 
125 
115 
124 
040 
122 
000 

103 
124 
114 
122 
101 
114 
122 
122 

111 
124 
103 
117 
114 
120 
111 
117 

P.AUQ: 

P. AUR: 

P.AJS: 

P.AJUT: 

P.AJU: 

.ASCIT 

.ASCII 

.ASCII 

.ASCIT 

.ASCIT 

.ASCII 

.ASCIT 
-ASCII 
.ASCII 
.ASCII 
-ASCII 
~ASCIT 
.ASCITI 
.ASCII 
. ASCII 
.ASCII 
. ASCII 
.ASCII 
.ASCIT 
-ASCITI 
.ASCII 
.ASCIT 
.ASCIT 
. ASCII 
-ASCII 
-ASCII 
-ASCII 
.ASCIT 
.ASCIT 
.ASCII 
.ASCII 
.ASCII 
.ASCII 
-ASCII 
.ASCII 
.ASCITI 
.ASCIT 
.ASCITI 
-ASCII 
.ASCII 
-ASCIT 
.ASCIT 
.ASCIT 
. ASCII 
.ASCII 
. ASCII 
-ASCII 
.ASCIT 
-ASCITI 
-ASCII 
.ASCII 
.ASCII 
.ASCIT 

/ CH/ 
/ign/ 
/er / 

/lev/ 
fel / 
/pro/ 
/toc/ 
fol / 
/dep/ 
/end/ 
/ent/ 

/)/<00> 
/8AC/ 
/RED/ 
/IT / 
/LIM/ 
/IT / 
/EXC/ 
/EED/ 
/ED/<00> 
/#6AQ/ 
/-BU/ 
7S M/ 
/AST/ 
/ER / 
JERR 
/0R/<00> 
<00> 

/8AC/ 
/ONT/ 
/ROL/ 
/LER/ 
7 FAs 
/TAL/ 
/ ER/ 
/ROR/ 
<00><00> 

/HAI/ 
/NST/ 
/RUC/ 
/TIO/ 
/N L/ 
/00P/ 
4 TI/ 
/MEO/ 
/UT/<00> 
<00> 

/8AI/ 
/LLE/ 
/GAL/ 
4 NI/ 
/RTUS 
7AL / 

Ng 

27-Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

V4X-11 Bliss 16 V4.0 579 
DISK $SUSER2: [ POWERS )ZRQAFO.8L1;61 

SEQ 0117 
Page 100 

(35) 



BIO 
5EQ 0114 

ZROQAM 1 RO/RAx EXERCISER 27-Oec 1984 12:55:20 VAX 11 Blies 16 v4.0 579 Pege 101 
vO2.1 PROTECTION TABLE 27-Oeec -1984 09:53:18 OISK SUSERG : [ POWERS ) ZRQAF 0.811561 (35> 

020740 103 111 lee -ASCII /CIR, 

020743 108 125 1ll -ASCII /Cul/ 

020746 124 040 111 -ASCIIT 71 Iz 
020751 101 000 000 ASCII /07<00><00> 

020754 045 101 111 P.Asv: ASCII /@AI/ 

020757 116 124 105 -ASCII = /WTE/ 

020762 122 l2e 125 -ASCII = /RRU 

020765 120 124 040 -ASCII /OT 

020770 126 105 103 -ASCII /VEC/ 
020773 124 11’ 122 ASCII /TOR/ 
620776 040 111 114 -ASCII 7 Iuv 
021001 114 105 107 -ASCII /LEG/ 
021008 101 114 000 -ASCIT /&L7<00>» 
021007 000 -ASCII <00> 
021010 045 101 115 P. Add: .ASCII /6AM/ 
021013 101 111 116 -ASCII = /AIN/ 
021016 124 105 116 -ASCII /TEN/ 
021021 101 116 105 -ASCII = /0NC/ 

021024 105 040 122 -ASCIIT /€ R/ 
021027 105 101 104 -ASCII /EAD/ 
021032 057 127 122 -ASCII «S72 
021035 111 124 105 -ASCII /ITE/ 
021040 040 111 116 -ASCII 7 IN/ 
021043 126 101 114 -ASCII /VAL/ 
021046 111 104 040 ASCII /IO / 
021051 lee 105 107 -ASCII /REG/ 
021054 111 117 116 ASCII = /ION/ 
021057 040 111 104 -ASCII 7 I9/ 
021062 105 116 124 ASCII = /ENT/ 
021065 111 106 111 -ASCII /IFI/ 
021070 105 122 000 -ASCII /ER/<00> 
021073 000 -ASCII «00> 
021074 045 101 115 P.AUX: ASCII /SAMy 
021077 101 111 116 ASCII /AIN/ 
021102 124 105 116 -ASCII /TEN/ 
021105 101 116 103 ASCII = /ANC/ 
021110 105 040 127 -ASCII /E Wy 
021113 122 111 124 -ASCII /RIT/ 
021116 105 040 114 -ASCII /E L/ 
021121 117 101 104 -ASCII /0A0D/ 
021124 040 124 117 -ASCII / T0/ 
021127 040 116 117 -ASCII 7 NOV 
021132 116 055 114 -ASCII /W-L/ 
021135 117 101 104 ASCII § /0AD/ 
021140 101 102 114 -ASCII = /ABL/ 
021143 105 040 103 -ASCII /€ C/ 
021146 117 116 124 -ASCIIT /ONT/ 
021151 122 117 114 ASCII /ROL/ 
021154 114 105 122 -ASCII /LER/ 
021157 000 ASCII «00> 
021160 045 101 103 P.AJSY: ASCII /SAC/ 
021163 117 116 124 -ASCII /ONT/ 
021166 122 117 114 ASCII /ROL/ 



021413 
021416 
021421 

RO/RX EXERCISER 
PROTECTION TABLE 

P.AJZ: 

P. AKA: 

P.AKB: 

P.AKC: 

~ASCITI 
ASCII 
.ASCITI 
-ASCIT 
-ASCITI 
ASCII 
ASCII 
ASCII 
ASCII 
- ASCII 
. ASCII 
ASCII 
. ASCII 
ASCII 
-ASCIT 
- ASCII 
- ASCII 
-ASCITI 
-ASCIT 
-ASCIT 
-ASCIZ 
-ASCIT 
-ASCIT 
ASCII 
- ASCII 
-ASCIT 
- ASCII 
- ASCII 
- ASCII 
-ASCII 
ASCII 
- ASCII 
- ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
ASCII 
-ASCII 
. ASCII 
-ASCIT 
-ASCIT 
- ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCII 
-ASCTII 
- ASCII 
.ASCIT 

ClO 
SEQ 0119 

27-Dec 1984 12:55:26 VAX 11 Bliss 16 v4.0 579 Pege 102 
27 Dec -1984 09:53:18 DISK SUSERZ: [POWERS | ZROAFO.BL1;61 (35) 

/LER/ 
/ RAS 
sm Es 
/RRO/ 
m@®m Cs 
/Non/ 
/-p9e/ 
7F1C/ 

/y)7<00> 
/BAY/ 
/WIT/ 
4 SEs 
/QE/ 
‘WCE? 
7 ERs 
7ROR/ 
<00> 

/BAH/ 
STGH/ 
JER / 
JLEV/ 
/EL / 
7PRO/ 
/T0C/ 
‘aA / 
SINC/ 
SOP / 
ZATIS 
/BIL/ 
4ITYs 
/ ER. 

/ROR/ 
<00> 

/O0P/ 
7IRG/ 
SE/<57>/P/ 
/AL/ 
/ HAS 
/ROW/ 
7ARE/ 
/ FA/ 
JILUs 
/RE/<00> 
/OAM/ 
/APP/ 
ZING/ 
/ RES 
/GIS/ 
/TER/ 
/ RES 

SAO / 
/FAIS 
/LUR/ 



ZRQAM) 
vOe.1 

021424 
021427 
021432 
021435 
021440 
021443 
021446 
021451 
021452 
021454 
021456 
021460 
021462 
021464 
021465 
021470 
021472 
021474 
021476 
021500 
021502 
021504 
021506 
021510 
021512 
021514 
021516 
021520 
021522 
021524 
021526 
021530 
021533 
021536 
021541 
021544 
021547 
021552 
021555 
021560 
021563 
021566 
021571 
021574 
021577 
021602 
021605 
021610 
021613 
021616 
021621 
021624 
021627 

RO/RX EXERCISER 
PROTECTION TABLE 

040 
141 
164 
157 
164 
145 

164 

050 
162 
171 
162 
151 
157 
051 

P AUF: 

P.AKE: 

P.AKF ; 

P.AKG: 

SC
CC

EE
EE

EE
EE

EE
EE

EE
EE

EE
 

»
>
 

D
n
 

fa
te
) 

h
e
n
 

m
H
 

“ASCII 

“ASCII 
“ASCII 

"ASCII 

>»
 

M4
] 

o
 
~
 

~~
 

» —
 

oO
 

~~
 

-~
 

D10 
27-Dec-1984 12:55:26 
e7?-Dec 1984 09:53:18 

JE (s/s 
/Per/ 
ity/ 
4 or/ 

4 cis 

~‘
 3 ° ~ 

Jue)/ 

PP
LV

LV
LL

VV
VV

RV
VV

VV
LV

VV
VD

D 
F
e
e
 

ee 
SS

eS
 
ea

r 
ae 

Ses
 

.AJT 
~AJJ 

AJY 

/BAT/ 

/R/<00><00> 
/&AS/ 
/TAT/ 
7E M/ 
/OCH/ 

7INE/ 
/ FAs 
/TLU/ 
JRE / 

VAX-11 Bliee 16 v4.0 $79 
DISK SUSERZ: (POWERS ) ZRGAFO.6L1;61 

SEQ 0120 

Page 103 
(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

124 
040 
104 
123 
le2 
111 
105 
000 
123 
124 
115 
110 
105 
101 
125 
040 
121 
125 
101 
lee 

P.AKH: 

P.AKI;: 

P. AKU: 

- ASCII 
ASCII 
. ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
- ASCII 
-ASCI1 
- ASCII 
ASCII 
- ASCII 
- ASCII 
ASCII 
. ASCII 
- ASCII 
-ASCIT 
ASCII 
-ASCIT 
- ASCII 
.ASCIT 
- ASCII 
- ASCII 
.ASCIT 
.ASCII 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
.ASCIT 
- ASCII 
- ASCII 
- ASCII 
- ASCII 
-ASCITI 
- ASCII 
- ASCII 
- ASCII 
- ASCII 
-ASCIT 
ASCII 
- ASCII 
-ASCIT 
- ASCII 
-ASCIT 
- ASCII 
-ASCIT 
- ASCII 
-ASCITI 
- ASCII 
ASCII 
- ASCII 
- ASCII 

F10 
SEQ 0121 

27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 104 
27-Dec-1984 09:53:18  DISKSUSERZ: (POWERS JZROAFO.8L1;61 (35) 

/- T/ 
411 / 

/A00/ 
7RES/ 
78 R/ 
/EGI/ 
/STE/ 
7R/<0O>«<00> 
/8AS/ 
STATS 
JE 
SACHS 
7INE/ 
/ FAS 
JILU/ 
JRE / 
/- Q@/ 
/-BU/ 
7S As 
/00R/ 
4ESS/ 
7 RE/ 
/GIS/ 
/TER/ 
<00><00> 

/@AS/ 
/TAT/ 
/E M/ 
SACHS 
SINE/ 
/ FAs 
4TLU/ 
JRE / 
4- C/ 
/RC 7 
/REG/ 
“IST/ 
JER/<00> 
<00> 

/AS/ 
/TAT/ 
JE M/ 
/ACH/ 
7INE/ 
/ FAs 
JILUS 
/RE / 
/- S/ 
/ERI/ 
/ALI/ 
/ZER/ 
<57>/0€/ 

/SER/ 



022311 

RO/RX EXERCISER 
PROTECTION TABLE 

114 
105 
122 
111 
105 
000 
123 
124 
115 
110 
105 
101 
125 

P.AKK: 

P .AKD: 

P AKL: 

P.AKM: 

E10 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

SIAL/ 
/IZE/ 
/R RS 
/EGI/ 
/STES 
7R7<00><00> 
/8AS/ 
STATS 
7E M/ 
7ACH/ 
/INE/ 
4 FAs 
/TLU/ 
/RE 

/- W/ 
/RON/ 
/G W/ 

7ARD/ 
/WAR/ 
JE VW/ 
7ERS/ 
/TON/ 
<00><00> 

P.AKE 
P .AKF 
P.AKG 
P.AKH 
P.AKI 
PAKS 
P.AKK 
/NS/ 
7AZR/ 
/QA / 
/DEV/ 

7 FTs 
f4L 
/82Z5/ 
/8A / 
/ON / 
/\INi/ 
77 &/ 
/Z28/ 
SA Ts 
4ST / 
10017 
4 SU/ 

7B O/ 
400 / 
/PC:/ 
4 80/ 
16/<00> 
stu / 
SAZR/ 

VAX 11 Biiss 16 V4.0-579 
OISKSUSERZ2: (POWERS )ZRQAFO.6L1;61 

SEQ Olee 
Page 105 

(35) 



ZRQAMN1 
voe.1 

022314 
022317 
022322 
022325 
022330 
022333 
022336 
022341 
022344 
022347 
022352 
022355 

RO/RX EXERCISER 
PROTECTION TABLE 

101 
122 
105 
040 
132 
101 
116 
116 
040 

040 
104 

P.AKN: 

P. AKO: 

P.AKP: 

P.AKQ: 

.ASCIT 
-ASCIT 
.ASCITI 
.ASCII 
-ASCII 
-ASCITI 
ASCII 
. ASCII 
-ASCIT 
. ASCII 
. ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCITI 
- ASCII 
- ASCII 
. ASCII 
- ASCII 
-ASZII 
ASCII 
.ASCIT 
- ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
- ASCII 
~ASCIT 
-ASCTI 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
-ASCIT 
- ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCII 
-ASCIT 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
-ASCII 
-ASCII 
-ASCIT 
-ASCITI 
.ASCII 
-ASCITI 
.ASCII 

G10 
5EQ 0123 

27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0 579 Page 106 
27-Dec 1984 09:53:18  DISKSUSERZ: (POWERS }ZRQAFO.B8L1;61 (35) 

7QA / 
/¥RO/ 
/ ER/ 
/R os 
/@Z5/ 
/GA / 
SON / 
/VUNI/ 
/T &/ 
/T26/ 
JA T/ 
“ST / 
/001/ 
4 SU/ 
78 0/ 
/00 / 
/PC:/ 
4 60/ 
16/<00> 
/tNa/ 
/AZR/ 
/QA / 
/SFT/ 
7 ERS 
JR / 
/825/ 
/HA / 
SON / 
/UNI/ 
/T &/ 
/228/ 
SA Ts 
4ST / 
70017 
4 SU/ 
7B O/ 
7/00 / 
1PC:/ 
/ £0/ 
/68N/ 
<00> 

/ONS / 
4AT/<S7> 
70 R/ 
/EQU/ 
/EST/ 
/ FAS 
/TLE/ 
/OS6N/ 
<00><00> 

/8S4/ 
<00> 

/9N/<00> 



ZRQAN1 
v0e.1 

022545 
022546 
022551 
022554 
022557 
022562 

022564 

022566 

022570 

022572 

022574 

022576 

022600 

022602 

022604 

022606 

022610 
022612 

022614 

022616 

022620 

022622 

022624 

022626 

022630 

022632 

022634 

022674 
022676 
022700 
022702 

000 
045 
oss 
045 
040 

000000C 

172150 

000154 

177777 

000000 

020040 

177777 

RD/Rx EXERCISER 
PROTECTION TABLE 

101 
040 
101 
000 

040 
900 
0Se 
000 

HWPT. VECTOR: : 
WORD 

HWPT BR. LEVEL: : 
. WORD 

HWPT DISK: ; 
WORD 

HES TSO.LBN: : 
. WORD 

HWPTS1.L6N:: 
. WORD 

HWPTEO.LSN: : 
. WORD 

HWPTE1.LBN: : 
. WORD 

NAME .LO:: 

NAME .HI: : 

LSNOHW: : .BLKW 
LSSWLEN:: 

“ WORD 
SWP..ERROR: : 

. WORD 
SWP.XFER: : 

SWP.FLAGS: : 

SWP.DPAT: : 

SWP.RAT:: 
“WORD 

SWP. TIME: : 

DUPROUND: : 

SWP.UCNT: : 
“WORD 

SWP .UDPAT: : 

LSNOSW: ; .BLKW 
L¢PROT:: .WORD 

o
 

H10 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

<00> 

‘Oh / 
/- 4¢Q0> 

/the/ 
4 7600><00> 

<<L SNOMW-L SHWLEN> /2> 

-5630 

154 

4 

200 

20040 

20040 
1 

<<L SNOSW-L $SWLEN> /2> 

VAX-11 Blise 16 V4.0 579 
DISK $USER2: (POWERS )ZRQAFO.B8L1;61 

SEQ 0124 
Page 107 

(35) 



RO/RX EXERCISER 
PROTECTION TABLE 

.BLKW 
ENTRY .REASON: : 

.BLKB 

EOP .FLAG:: 

655 

110 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0-579 
DISK SUSERe; [POWERS ) ZRQAFO.BI.1;61 

SEQ 0125 
Page 108 

(35) 



ZRQAM1 
voe.1 

005 706 

005710 
005712 
005714 
005716 

005720 
005724 

005726 

005730 

005732 

005734 

005736 
005740 
005742 
005744 

005746 
005750 

005752 

005754 
005756 
005760 

005762 

005763 
005764 

005 766 

005770 

005771 

005772 

005774 

005776 

006000 000000 

RO/RX EXERCISER 
PROTECTION TABLE 

.BLKB 
DUP .FLAGS:: 

.BLKW 

CCTLR:: .6LKW 
COISK:: .6LKW 
CUOFF:;: .BLKW 
CTLR.CNT:: 

.BLKW 
OUR: ; .BLKW 
QIo:: -BLKB 

EVEN 
FREE .MEM.ADOR: : 

.BLKW 
BYTS.PER.QIO:: 

ST.CODE:: 
.BLKW 

SB.CODE:: 
-BLKW 

STEP:: .BLKW 
OF .RC:: .BLKW 
SA.REG: : .BLKW 
CMD. TIME: : 

.BLKW 
NEX:; .BLKW 
CRN.LOW:: 

BLKW 
CRN.HIGH: : 

-BLKW 
TEMP1:: .BLKW 
TEMPe:: .BLKW 
CREDIT.BAL:: 

.BLKW 
NEXT. PKT.USE:: 

.BLKB 
HOURS:: .BLKB 
MINUTES: : 

.BLKB 
-EVEN 

CLK.TICKS:: 
.BLKW 

CLK .PRESENT:: 

“BLKB 
S.PATTERN: : 

-
 

m
A
)
 t
t
 

ee
 

pe
 
pe
 

O
d
 

eo
 

e
e
 

e
e
 

e
e
 

oO
 

- 
e
e
 

o
e
 

J10 
27-Dec-1964 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK $8USER2: (POWERS )ZRQAFO.BL1;61 

SEQ 0126 
Page 109 

(35) 



ZRQAM1 
VOe.1 

006002 

006004 
006005 

RO/RX EXERCISER 
PROTECTION TABLE 

BRLEVEL:: 
.BILKW 

O.FAIL:: .BLKB 
FORCED .ERROR: : 

.BLKB 
FER.LBN:: 

.BLKW 
FER.BC:: .BLKW 
INIT .OCCURED: : 

.BYTE 
ADOR .VECT.OK:: 

.BYTE 

.GLOBL 

.GLOBL 

. GLOBL 

BIT15== 
BIT14== 
BIT13== 
BITi2es 
BIT11== 
BIT10== 
BITO9== 
BITO8== 
BITO7== 
BITO6=<= 
BITOS== 
BITO4== 
BITO3== 
BITO2== 
BITO1== 
BITOO== 
BIT9== 
BIT6== 
BIT7== 

BIT6+= 
BIT5== 
BIT4ss 

BIT3== 
BIT2== 
BITi== 
BITO== 
EF .START=ss 
EF .RESTART== 
EF . CONTINUE == 
EF .NEWs= 
EF .PWRe= 
PRIO7=#= 
PRIQ6== 
PRIOS== 

K10 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

(
o
e
 

© 
8 

e
e
 

e
e
 

oo
 

od
 

LSSOFT, TSPTHV, LSRPT, LSINIT 
LSCLEAN, LSLAST, L$HARD, LéDVTYP 
LSDESC, L#O0U, LSAU, LSAUTO, T1 

- 100000 
40000 
20000 
10000 
4000 
2000 
1000 
400 
200 
100 
40 
20 
10 

VAX-11 Bliss 16 V4.0 579 
DISK $SUSERZ: (POWERS ]ZRQAFO.8L1;61 

SEQ 0127 
Page 110 

(35) 



ZRQAM1 
VOe.1 

000126' 
022614' 
022564' 
000011' 
000136' 
000152 ' 
000162' 
000226' 
000244' 
000314' 
000366 ' 
000442' 
000512' 
000562: 
000640: 
000740' 
000770' 
001022’ 
001044' 
001124’ 
001146' 
001220' 
001274’ 
001340’ 
001372’ 
001470' 
001546’ 
001620’ 
001670' 
001766' 
002056 ' 
002144' 
002230’ 
002270’ 

RO/RX EXERCISER 
PROTECTION TABLE 

PRIO4== 
PRIO3«= 
PRIO2== 
PRIOL== 
PRIOO== 
EVL== 
LOTs« 
ADR== 
I0Us= 
ISR== 
UAM= = 
BOE == 
PNT== 
PRI=* 
IXEe= 
I@E== 
IER== 
LOE == 
HOE == 
LSERRTBL == 
L$SW== 
L$HWes 
L$O0EPO== 
HWQ1 == 
HWQ2= = 
HWQ3 = = 
HWQ4 = « 
HWGS == 
HWQ6A= = 
HWQ68 = = 
HWQ7As = 
HWQ7B= = 
HWQ8 == 
HWQ9= = 
HWQ10== 
HWQ11== 
SWQ1== 
SWQ2== 
SWQ4== 
SWQ7== 
SWQ9== 
SWQ10-= 
SwQ@11== 
SWQ12== 
SWQ13*= 
SWQ14== 
SWQ15== 
SWQ17== 
SWQ19-= 
SWQ20== 
SWQ21== 
SWQ22s« 
SWQ23== 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

- 190000 
ERRTYP 
LSSWLENe2 
LSHWLENs2 
LSREVel 

V
V
U
V
V
V
V
V
V
V
V
V
V
V
V
V
V
V
U
V
U
U
U
V
U
U
V
V
V
U
V
U
V
U
U
U
Y
 AAA 
. AAB 
.AAC 
. AAD 
. ARE 
. AAF 
. AAG 
. AAH 
. AAI 
AAJ 
. AAK 
~ AAL 
.AAM 
. AAN 
. AAO 
. AAP 
.AAQ 
. AAR 
.AAS 
. AAT 
. AAU 
. AAV 
. AAW 
. AAX 
.AAY 
.AAZ 
.ABA 
. ABB 
. ABC 
. ABD 

VAX-11 Blise 16 V4.0-579 
OISK SUSER2 : (POWERS J)ZRQAFO.BL1;61 

SEQ 0128 
Page 111 

(35) 



ZRQAM1 
vo2.1 

002342 
002406 
002460' 
00282e' 
002620' 
002622 ' 
002650' 
002724' 
0C2754' 
003026 ' 
003112’ 
003166' 
003250' 
003314 
003352 
003420' 
003452’ 
003524' 
003564 ' 
003624 ' 
003672’ 
003746' 
003774' 
004036' 
004074' 
004132' 
004222' 
004302' 
004402 ' 
004504 ' 
004576' 
004666 ' 
005406 ' 
005434 ' 
005466' 
005522' 
005554 
005640' 
005704 ' 
005770' 
006034 ' 
006122' 
006166 ' 
006204 ' 
006232: 
006264' 
006352’ 
206420' 
006466 ' 
006566 ‘ 
006664 ' 

RO/RX EXERCISER 
PROTECTION TABLE 

SWQ24== 
SWQ25«= 
SWQ26:2 
SWM1 == 

NULL == 
DBMS == 
OBMl2=s 
OBM15== 
0BM18== 
0BM19== 
OBM20== 
OBM21== 
OBM22== 
OBM23== 
OBM25== 
OBM26 == 
DBM27 == 

DOM26A== 
DBM288 == 
OBM29== 
DBM322= 

DBM101== 
0BM104== 
OBM105== 
08M107== 
0BM108== 
0BM109== 
OBM111== 
OBM112== 
0BM120== 
OBM1212= 
OU.MSG2= 
DU.RSN==* 
MSG.0O1== 
MSG .02=s 
MSG.032 
RPT1is== 
RPTOQ== 
RPT3== 
RPT4=«= 
RPT5== 
RPT6== 
RPT7== 
RPT8&== 
RPT9=s= 
RPT10=«= 
RPT11== 
RPTi2== 
RPT13== 
RPT14== 
RPT15«= 
RPT16== 
EGS .Ols= V

V
V
V
V
V
V
V
V
V
V
V
U
V
V
U
V
U
V
U
V
V
V
V
V
U
V
V
U
V
U
V
U
V
U
V
V
U
V
U
U
V
U
V
U
V
V
U
V
V
V
U
V
V
U
V
U
V
V
U
V
V
U
V
U
V
V
U
V
V
U
Y
V
 

M10 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

. ABE 

. ABF 

.ABG 

. ABH 
. ABI 
. ABU 
. ABK 
~ABL 
. ABM 
. ABN 
. ABO 
. ABP 
.ABQ 
.A@R 
.ABS 
. ABT 
. ABU 
. ABV 
. ABW 
. ABX 
.ABY 
- ABZ 
.ACA 
.ACB 
.ACC 
. ACO 
.ACE 
. ACF 
. ACG 
. ACH 
.ACT 
-ACJ 
. ACK 
.ACW 
.ACX 
.ACY 
-ACZ 
.ADA 
.A0B 
. ADC 
. ADO 
. ADE 
. ADF 
. ADG 
. ADH 
.AOTI 
~ ADJ 
. ADK 
~ AOL 
. ADM 
. AON 
. ADO 
. ADP 

VAX-11 Bliss 16 V4.0-579 
DISK SUSER2: (POWERS )ZRQAFO.B8L1:61 

SEQ 0129 
Page 112 

(35) 



ZRQAM1 
Voe.i 

007066 ' 
0C7160' 
007220 
007244 ' 
007272' 
007320’ 
007350' 
007366' 
007416' 
007434 ' 
007454 ' 
007514 ' 
007602 ' 
007714' 
007754' 
010016' 
010062 ' 
010106' 
010150' 
010210' 
010256' 
010310' 
010350: 
010404' 
010464 ' 
010540‘ 
010576' 
010634' 
010674' 
010732' 
010756' 
011006' 
011036' 
011066' 
011122' 
011152’ 
011202' 
011236' 

RO/RX EXERCISER 
PROTECTION TABLE 

011310' | 
012000' 
012034' 
012366‘ 
012400' 
012416’ 
012446' 
012452' 
012474' 
012514' 
012524' 
012534’ 
012550’ 
012562' 
012574' V

V
U
V
V
V
V
V
V
V
V
V
V
U
V
U
V
U
V
U
V
U
V
U
V
U
V
U
V
V
V
U
V
V
U
V
V
V
U
U
V
U
V
V
U
V
U
U
T
U
V
U
V
U
V
U
V
U
U
U
V
U
U
V
V
U
V
Y
V
 

NiO 
27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

.ADQ 

. AOR 

.ADS 

. AQT 

. ADU 
. ADV 
. ADW 
. ADX 
.ADY 
.ADZ 
.AEA 
AEB 
. AEC 
.AED 
. AEE 
AEF 
. AEG 
. AEH 
.AET 
AES 
. AEK 
~AEL 
. AEM 
. AEN 
.AEO 
.AEP 
.AEQ 
.AER 
-AES 
.AET 
.AEU 
-AEV 
. AEW 
. AEX 
.AEY 
-AEZ 
AFA 
AFB 
.AFC 
.AFO 
.AFS 
AFT 
AFZ 
.AGA 
. AGB 
. AGC 
. AGO 
. AGE 
. AGF 
. AGG 
. AGH 
.AGI 
. AGU 

VAX 11 Bliss 16 V4.0 579 
DISK $USER2: [POWERS )ZRQAFO BL1;61 

SEQ 0130 
Page 113 

(35) 



ZROAM) 
VOe.1 

012600 
012670 
012764 
0130S4 
013112 
013150 
013216 
013264 
013344 
013410 
013462 
013534 
013610 
013666 
013756 
014046 
014134 
014144 
014204 
014226 
014262 
014310 
014346 
014416 
014462 
0145% 
014562 
014604 
014634 
014656 
014676 
014756 
015036 
015110 
015202 
015270 
015360 
015440 
015520' 
015574 
015646 
015730: 
015762: 
016002" 
016056 ° 
016132' 
016200 ' 
016230° 
016260’ 
016312' 
016342: 
016372’ 
016422 ° 

RO/RX EXERCISER 
PROTECTION ‘ABLE 

a a
aa
aa
st
at
aa
at
at
al
al
at
aa
aa
ta
as
ta
ts
te
ts
 

PE
PT
IT
LT
IT
TT
LT
TI
PT
ET
TA
AR
SR
RA
RE
RE
RE
ER
E 

V
V
V
V
V
V
V
V
V
V
V
O
V
V
U
V
V
U
V
V
U
V
V
U
V
O
U
V
V
U
Y
V
U
V
U
V
V
U
V
U
V
V
U
V
V
U
V
V
V
O
V
V
V
U
V
U
V
V
U
U
U
V
Y
 

’ 
b1, 

27? Dec 19864 12:55:26 
27? Dec 1984 09:53:18 

. Arty 

VAX-11 Blies 16 v4.0 $79 
OISKSUSERZ: [ POWERS ) ZROAF 0 .61.1:61 

SEQ 0131 
Page 114 

(35) 



C ae | 

SEQ 0132 
ZRQAN} RO/RX E<ERCISER 27-Dec 1964 12:55:26 VAX 11 Bliee 16 v4.0 579 Pege 115 
vO2.1 PROTECTION TABLE 27? Dec 19864 09:53:18 DISH SUSERZ: (POWERS |) 7ROAFO.811;45!: (35) 

016454 SC .ECAe* PAIL 
016506 SC .EC9e= PAIN 
016550 SC .SwWPee PAIN 
016610' SC . MPs P.AIO 
016650 SC .OOA=ss P AIP 
016700 SC .008«« P .AIQ 

016722 SC .NXMee PAIR 
016756 SC .PARs.s P.AIS 
017012: SC .CTOe« P.arT 
017064: SC .SO0Ses P ATU 
017142 SC .E0C*+ P.AlV 
017202 SC .I0Se« P.AIW 
017252" SC .SRT«« PAIX 
017344: SC.SRIee P ALY 
017432: SC .PO0E ee P.AIZ 
017466 ' SC .RDY== P.AJA 
017550’ SC .CuKes PAB 
017576' SC .RSP== P. AIC 
017644 ° SC .SURse PADD 
017674' SC .PSPee PALE 
021452' CNTR .ERR== PAS 
022172' RORX .ERR=> P.AKD 
022210' OF .MSG-es P AKL 
022306 ' HRD .MSGes P.AKM 
022404 SFT .MSGes P.AKN 
022504" HRO .SUB== P.AKO 
022536 ' SPACE4«= P.AKP 
022542" CRLF ee P.AKQ 
022546 DASHe= P.AKR 
022554' ASTERISK == PAKS 
022564 ' OFPTBL «= L SHMLEN-2 
022614 ' SFPTEL ee LSSWLENeo 

3 PSECT SUMMARY 

3 Psect Name Words Attributes 

3 SFFF S$ 1542 Rw, O ., GBL. REL. CON 

Library Statistics 

nn Symbols ---- - Peges Processing 
File Totel Loaded Percent Mapped Time 

DISK $USER2 : [POWERS JZRQAFO.L16;11 406 161 44 2l 00:00.1 



RO/RX EXERCISER 27 Dec-1984 12:55:26 
PROTECTION TABLE 27 Dec 1984 09:53:18 

COMMAND QUALIFIERS 

BLISS/PDP11 ZRQAFO.BL1/LIST*=ZRQAFO.LS1/0BJECT = ZRQAF O.0B1/SOURCE @PAGE : 55 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ : [ POWERS ) ZROAFO.8L1;61 

SEQ 0133 
Page 116 
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Oe
 

Ge
 

Ge
 

Gh
 

OF
 

Gs
 

OF
 

BF
 

Os
 

Os
 

Ge
 

OF
 

Be
 

Ge
 

Bt
 

Ge
 

Ge
 

Ge
 

OF
 

Gt
 

Ge
 

Ge
 

Os
 

Oe
 

Be
 

OF
 

Bt
 

Gt
 

Be
 

Oe
 

OF
 

Be
 

Or
 

Gt
 

OF
 

Os
 

Ot
 

BF
 

Os
 

Oe
 

O2
9 

Oc
 

Oe
 

we
 

OF
 

Or
 

we
 

Os
 

Oe
 

oe
 

OF
 

ae
 

OF
 

a
 
e
e
 

e
d
d
 

d
d
d
 

o
l
o
k
o
l
o
l
o
l
o
l
o
l
e
)
 

E11 
SEQ 0134 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 117 
PROTECTION TABLE 27-Dec-1984 09:53:18 — DISKSUSERZ: [POWERS ]ZRQAFO.BL1;61 (36) 

module ZRQAMe ( 

Stitle ‘'RO/RX EXERCISER’ 
ident = 'VO01.9', 
eddressing_mode (absolute), 
environment (noeis) 
) = 

begin 

sebttl ‘DECLARATIONS’ 

librery ‘ZRQAFO.L16 ; ! RORX EXERCISER GLOBAL LIBRARY 

require ‘BLSMAC.REQ' ; ! DIAGNOSTIC SUPERVISOR LIBRARY 

forward routine 
NEX_TRAP : LSISR novelue, 
EMS_01 : novelvue, 
Ens_TIM : novelue, 
EMS_OBN : NOVALLE, 1222 
EMS_BLK : NOVALUE, 'ZZ2Z 
SET_CPAR : novelue, 
SET_UPAR : novelue: 

external 
CST : blockvector (MAX. CTLR, CST_LEN, word) field (CST_FIELDS), 

* RUN-TIME CONTROLLER STATUS TABLES 
CST_ADOR : ref block (CST_LEN, word) field (CST_FIELDS), 

t CONTROLLER STATUS TABLE ADORESS OF “CURRENT” CONTROLLER 
OCT : blockvector [MAX_CTLR, OCT_LEN, word) field (OCT FIELDS), 

' ORIVER CONTROLLER TABLES 
DCT_ADOR : ref block OCT. LEN, word) field (OCT_FIELDS), 

! ADORESS OF “CURRENT” DRIVER CONTROLLER TABLE 
RORX_ADOR : ref rdrx field (RC_REG), 

¢ DEVICE ADORESS OF “CURRENT” CONTROLLER 
IRDRX_ADOR : ref rdrx field CRC_REG), 

* DEVICE ADORESS UF INTERRUPTING CONTROLLER 
BST : BLOCKVECTOR (MAX_UNITS, 2. WORD), $222 

'CONTAINS LBNS (HI + LO FIELOS) FOR SEQUENTIAL !22Z 
1/0 TRANSFER FOR EACH UNIT. $222 

TALLY : vector (MAX_UNITS « TALLY_LEN, word) field (T_FIELOS), 
¢ STATISTICS TABLES 

T_ADOR : ref block (TALLY LEN, word) field (T_FIELOS), 
¢ ADORESS OF STATISTICS TABLE (TALLY) FOR CURRENT UNIT 

OUPPKT : BLOCK (257, WORD) FIELD (OP_FIELOS), ‘BUFFER FOR OUP 2Z7Z 
tINFO FROM RECEIVE AND SEND CMDS 722 

TRK_SGN : VECTOR (MAX_UNITS, BYTE, SIGNED), !CURRENT TRACK DIRECTION 222 
ROM_CNT : WORD, {NO OF RANDOM NOS \\KEEP 2ZZ 
RANDOM : VECTOR (ROM_LEN, WORD), tRANDOM NO TABLE //TOGETHER 222 
C_ERR_TBL : blockvector {MAX CTLR, C_ERR_LEN, word) field (C_ERR_FIELDS). 

! STATISTICS TABLE FOR CONTROLLER ERRORS 
MSCP_PKT : blockvector [PKT_CNT, PKT_LEN, word) field (PKT_FIELDS), 
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FER _LBN : word, 
FER _BC : word, 

INIT_OCCURED : 
ADDR _VECT_OK : 

byte, 
byte, 

SEQ 0135 

LON OF THE “FORCED ERROR” BLOCK 
BYTE COUNT OF THE “FORCED ERROR” BLOCK 
EXERCISER INITIALIZATION COMPLETE 
FLAG INDICATES IF ADORESS/VECTOR TEST PASSED 
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DECLARATIONS 27-Dec-1984 09:53:18 DISK 8USER2: [POWERS )ZROAFO.BL1;61 (36) 

' MSCP PACKET POOL 
IPKT_ADOR : ref block [PKT_LEN, word) field (PKY_FIELDS), 

! ADORESS OF AN MSCP PACKET CINTERRUPT PROCESSING) 
PKT_USE : vector (PKT_ CNT, byte, wi ), 

‘ MSCP PACKET P ALLOCATION TABLE 
RETPKT : blockvector (RP_CNT, RP_LEN, word) field (RP_FIELDS), 

! RETURN PACKET POOL 
RP_USE : vector (RP_CNT, byte, ei ), 

' RET PACKET POOL ALLOCATION TABLE 
RP_INOX : word, ' CURRENT RETURN PACKET INDEX 
RP_ADOR : ref block (RP_LEN, word) field (RP_FIELDS), 

§ CURRENT RETURN PACKET ADDRESS 
ELOG_PKT : blockvector (EP_CNT + 1, EP_LEN, word] field (EP_FIELDS), 

' ERROR-LOG PACKET SAVE AREA 
BUFF _ADOR : vector [MAX_BUF_CNT), ! TABLE OF I/0 BUFFER DESCRIPTORS 
BUFF _OWN : vector [MAX_ BUF _CNT, byte, signed), ! I/0 BUFFER OWNERSHIP (CONTROLLER NUMBER) 
IO0@ : vector [I00Q_ LEN, byte). * 1/0 DONE QUEUE - CIRCULAR QUEUE OF RETPKT INDECES 
IO0Q@_IN : word, ' I70 DONE QUEUE IN POINTER 
I00Q_OUT : word, ' I70 DONE QUEUE OUT POINTER 
ENTRY_REASON : byte, ! CURRENT OPERATOR COMMAND 
EOP _FLAG : byte, ! END-OF -PASS FLAG 
OUP _FLAGS : WORD, '0UP FLAGS 222 
CCTLR : word, * NUMBER OF “CURRENT” CONTROLLER 
COISK : word, ! CURRENT DISK ADORESS (RO/RX DISK NUMBER) 
CUOFF : word, t CURRENT UNIT CST OFFSET 
CTLR_CNT : word, ! TOTAL NUMBER OF CONFIGURED CONTROLLERS 
OUR : vector (MAX_UNITS, byte), ! DROP UNIT REASON 
QIO : vector (MAX_CTLR, byte], ! NUMBER OF OUTSTANDING 2108 PER CONTROLLER 
FREE _MEM_AOOR, § START OF FREE MEMORY 
BYTS_PER_QIO : word, ! SIZE (BYTES) OF AN I/0 BUFFER 
ST_CODE : word, ! CURRENT STATUS CODE 
SB_COOE : word, ! CURRENT SUB-CODE 
STEP : word, § CURRENT STEP IN HARD_INIT 
OF _RC : signed word, ! OFFSET (CO OR 2) TO READ IP OR SA 
SA_REG : word, ' STORAGE FOR SA REGISTER READS AND WRITES 
CMO_TIME : word, § COMMAND TIMEOUT VALUE CIN SECONDS) 
NEX : word, ! NON-EXISTENT MEMORY TRAP INDICATOR 
CRN_LOW : word, ' COMMAND REF NUMBER OF LAST COMMAND SENT 
CRN_HIGH : word, ' COMMAND REF NUMBER (CHI ORDER) 
TEMP1 : WORD, ‘ TEMPORARY STORAGE WO USED IN BGNCLN *Z2Z 
TEMP2 : WORD, ' TEMPORARY STORAGE WD USED IN BGNCLN *2Z2Z 
CREDIT. BAL : word, * CREDIT BALANCE 
NEXT _PKT USE : byte, * POINTER TO NEXT ENTRY IN PKT_USE TABLE 
HOURS : byte, 2 TIME OF DAY CHOURS) 
MINUTES : byte, * TIME OF DAY (MINUTES) 
CLK_TICKS : word, ' TIME OF DAY (LINE-CLOCK TICKS) 
CLK_PRESENT : byte, ' FLAG INDICATES IF LINE-CLOCK PRESENT 
HOE _FLAG : byte, * FLAG INDICATES IF “HALT ON ERROR” FLAG SET 
FORCED_ERROR : byte, ' “FORCED ERROR” OETECTED IN LAST READ 

e 

‘ 
‘ 

‘ 
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'2Z2Z 
!Z2Z 
!22Z 

RO/RX EXERCISER 
DECLARATIONS 

OSHS. 
P_INDEX : SIGNED WORD, 
S_PATTERN : WORD, 

BRLEVEL : WORD, 
O_FAIL : BYTE, 

06M107, 
OU_MSG, 
DU_RSN : vector [11], 
RPT1, 
RPTo, 
RPTS, 
RPT4, 
RPTS, 
RPT6, 
RPT7, 
RPT6, 
RPTS, 
RPT10, 
RPTi1, 
RPTi2, 
RPT13, 
RPT14, 
RPT1S, 
RPT16, 

RPT17. 
RPT1i8, 
RPT19, 

MSG_0O1, 
E—GS_01, 
EB8S_01, 
€80_10, 
EBD _12, 
€B0_13, 
€60_14, 
€B0_18, 
€80_19, 
EB0_24, 
ERR_OO, 
ERR_COD : vector [14], 
ELG_0O, 
ELG_FMT : vector (5), 
EX_TIM, 
XX13, 
XX23, 
XX32, 
XxX33, 
XX34, 
EX_SA, 
Ex_SC, 
—x_S80, 

Gib 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

!CURRENT MESSAGE PACKET INDEX 
!PATTERN FOR OUP WRITES 
!O0BN BYTE COUNTER 
! HUMBER OF WINCHESTER UNITS 
!BUS REQUEST PRIORITY LEVEL 
!SIGNIFIES DUP TYPE ERROR 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS ) ZROAFO.BL1;61 

2ZZ 
222 
Z2ZZ 
22Z 
ZZZ 
222 

$222 
!Z2Z 
'22Z 
$222 
$222 

SEQ 0136 
Page 119 

(36) 



HL 
5EQ 0137 

ZRQAN2 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 579 Page i120 

vo01.9 DECLARATIONS 27-Dec-1984 09:53:18 DISK $USER2: ( POWERS )ZRQAFO.BL1;61 (36) 

3 4980 1 Ex_SB, 

: 4981 1 EX_RP, 
; 4982 1 EX_WRD, 
3 4983 #1 EXx_CMO, 

3 4964 1 EX_RO, 
: 4985 (1 EX_WRT, 
3 4986 1 EX_CMP, 
3 4987 1 EX_ONL, 

3 4988 1 Ex_aACcC, 
3 4989 1 EXx_OP, 

3 4990 #1 €x_68, 

: 4991 #1 E€x_BB1, 
3 4992 1 EX_6BU, 
: 4993 1 €X_LBN, 
3 4994 (1 EX_PBN, 
3 4995 1 EX_LBR, 

3 49961 EX _LBW, 
3 4997 (1 EX_RBN, 
Py 4998 1 €x_CBC e 

3 a999 «(1 €x_CBR, 
3 5000 1 Ex_CBW, 
3 5001 1 €x_86C, 
3 $002 1 Ex_80. 
3 5003 1 €X_BOR, 
3 5004 1 —x_BOW, 
3 5005 1 SC_SOI, 
3 5006 1 SC_CON, 
3 $007 1 SC_DUP, 
é 5008 1 SC_ONL ° 

; 5009 1 SC_SON. 
3 5010 1 SC _UNK, 
Fy $011 1 SC_VOL. 
; $012 1 SC_IOP, 
: 5013 1 sc_OIs, 
3 5014 1 SC_FER, 
: $015 1 SC _FE2, 
3 $016 1 SC_ISH, 
: 5017 1 SC _IS2, 
3 $018 1 SC_OST, 
A 5019 1 SC_DS2, 
3 $020 1 SC_ECC, 
H 5021 1 SC_ECO, 
3 S022 1 SC_RCT. 
H 5023 1 SC_FU, 
3 5024 1 SC_576, 
H 3025 1 SC_FCT, 
A 5026 1 SC_Sw, 
3 S027 1 SC _HP, 
H 5028 1 SC_EC1, 
: 5029 1 SC_EC2, 
3 5030 1 SC_ECS, 
3 5031 1 SC_EC4, 
3 5032 1 SC_ECS, 



Iii 
SEQ 0138 
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3 5033 1 SC_EC6, 
3 5034 1 SC_EC7, 
3 $035 1 SC_EC8, 
: 5036 1 sc_ECc9, 
3 S037 1 SC_ODA, 
3 5038 1 SC _008, 
3 5039 1 SC _NXM, 
3 $040 «(1 SC PAR, 
3 5041 1 SC_CTG, 
3 5042 1 sc_sos. 
: 5043 1 SC_E€0C,. 
3 $044 1 SC_IOS, 
3 5045 1 SC_SRT, 
3 5046 1 SC_SRI, 
3 5047 1 SC_POE, 
3 5048 1 SC_ROY, 
3 5049 1 Sc_CLK, 
3 5050 1 SC_RSP, 
3 5051 1 SC_SUR, 
3 5052 1 SC_PSP, 
3 5053 i CER _O1, 
3 $054 1 CER_O2, 
3 5055 1 CNIR_ERR : vector (23). 
3 5056 1 RORX_ERR : vector (7), 
3 $057 1 SPACE4, 

3 5058 1 CRLF, 
3 5059 1 DASH, 
3 $060 1 ASTERISK, 
3 $061 1 HWQ1, 
3 5062 1 HWQ2, 
3 5063 1 HWQ3, 
3 5064 1 HWO4 , 
3 5065 1 HOS , 
3 5066 1 HWQ6A, 
H 5067 1 HWQ68 , 
3 5068 1 HWQ7TA, 
A 5069 1 HWQ7B,. 
H $070 1 HWQS, 
3 5071 1 HWOQ9, 
3 5072 1 HWQ10, 'Z2Z 
F 5073 1 1WQ11, 'Z22Z 
3 5074 1 Swai., 
3 5075 1 SWQ2, 
3 5076 1 Swa4, 
3 $077 1 SWQ7, 
F 5076 1 SWQ9, 
3 5079 1 Swaio, 
3 5080 1 SWeil, 
3 5081 1 Swale, 
3 5082 1 Swei3, 
3 5083 1 Swe14, 
3 5064 1 Swais, 
3 5085 1 SWO17, 
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Jil 
SEQ 0139 
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DECLARATIONS 27-Dec-1984 09:53:18 DISK $USERZ: (POWERS )ZRQAFO.BL1;61 (36) 

SwWQ19, 
Swa20d, 
SwWQe1, 
SWQ22, 
Swae3, 
SwWQ24, 
Swees, 
SWQ26, 1222 
€H_O, '22Z 
€H_1, $272 
EH_2, 12272 
EH_3, 1222 
€H_4, 1222 
EH_S, 1ZZ2 
£H_6, 1222 
EH_7, 1272 
EH_8, 1272 
EH_9, 1222 
EH_10, 1272 
EH_12, 1272 
EH_13, 12272 
Swi, 
NULL, 
SWP_FLAGS : word, 
LS$HIMEM 
L$LUAN, 
LSUNIT; 
O_BRK; 

T6L_SUC : vector (17) initial CNULL, SC_SDI, SC_CON, NULL, SC_OUP, NULL, NULL, 
NULL, SC_ONL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, SC_SON), 

TBL_OFL : vector (9) initial (SC_UNK, SC_VOL, SC_IOP, NULL, SC_DUP, NULL, NULL, 
NULL, SC_OIS), 

TBL_MFE : vecter (11) initial CSC_FER, NULL, SC_ISH, SC_DST, SC_EC9, SC 576, 
SC_FCT, SC_ECC, SC_RCT. SC_FUL, SC_EC1)., 

TBL_WPT : vector (3) initial CNULL. SC_SWP, SC_HWP), 
TBL_DAT : vector (16) initial (SC_FE2. MAL, SC_IS2, SC_0S2, SC_EC9, NULL, MULL, 

SC_ECD, SC_EC1, SC_ECe. SC_EC3. SC_EC4, SC_ECS, SC_EC6, SC_EC7. SC_ECS8), 
TBL_HST : vector (5) initiel CNULL, SC_OODA, SC_0DB, SC_NXM, SC_PAR), 
TBL_CNT : vector (4) initial (SC_CTO, SC_SOS, SC_EDC, SC_IUS), 
TBL_ORV : vector [9] initial CNULL. SC_SRT. SC_SRI, SC_POE, SC_RDY, SC_CLIX, SC_RSP, 

SC_SUR, SC_PSP); 



ZRQAM2 
vo1.9 

$131 
5132 
5133 
5134 
$135 
5136 e

e
 

RO/RX EXERCISER 
TYPE ANO DESCRIPTION 

Ssbttl ‘TYPE ANDO DESCRIFTION 

EQUALS; 

DEVTYP (#asciz'RQOX1 or RUXSO' ); 
DESCRIPT (sasciz'RD/RX EXERCISER’ ); 

1 | 

27-Dec-1984 12:55:76 
27 Dec-1984 09:53:18 

VAX-11 Blies 16 V4.0 579 
DISK SUSERZ: [POWERS ])ZRQAFO.BL1;:61 

! NAME OF DEVICE SUPPORTED BY PROGRAM 
! TEST NESCRIPTION 

SEQ 0140 
Page 123 

(37) 



Lil 
SEQ 0141 

ZRQAM2 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 124 

401.9 HARDWARE PARAMETER CODING SECTION 27 Dec-1984 09:53:18 OISK SUSER2: (POWERS )ZRQAFO.BL1;61 (38) 

: 5137 1 tsbttl ‘HARDWARE PARAMETER COOING SECTION 
3 5138 1 
3 5139 1 te 
: 5140 1 ' THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS 

: 5141 1 ' THAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES. THE 

3 5142 1 ' MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 

3 5143 1 t INTERPRETEO BY THE SUPERVISOR AS DATA STRUCTURES. THE 
; 5144 1 ' MACROS ALLOW THE SUPERVISOR T9D ESTABLISH COMMUNICATIONS 
3 9145 1 ! WITH THE OPERATOR. 
3 5146 1 $- 
: 5147 1 
: 5148 1 BGNHRD ; 
3 §149 1 
3 5150 1 GPRMA (HWQ1. 0, 0. #0'160000', #0'177777', YES, 1); ! IP ADDRESS 
3 §151 1 GPRIMA Cre, e. QO, to'4', %o'774', YES, 1); H VECTOR 

: 5152 1 GPRMD (CHWQ3, 4, 0. 80'377', #0'0', Bo'7', YES, 1); ' BR LEVEL 
3 5153 1 GPRD (HWO4, 6. D. o'l7', Sdecimal'O', sdecimal'15', YES, 1); ! RORX DRIVE NUMBER 
: 5154 1 GPRML. (HWQ10. 6, #0'000040', YES. 1); ‘ALSO RUN DUP EXERCISER ZZZ 
H 5155 1 XFERF CNOOU); ! ZZZ 
3 §156 i GPRM (HWQ11. 6, 0'000100', YES. 1); 'WRITE OIAG AREA ZZZ 
; $157 1 $t CNODU); : 22Z 
F 5158 1 GPR. (HWQ5S. 6. #0'000200'. YES. 1); !TEST ENTIRE CUSTOMER AREA? 222 
H $159 i XFERT (T0Q6); 'BR IF YES 22ZZ 
3 5160 1 GPRMD CHWQ6A, 68, 0, 80'177777' , Sdecimal'0', #0'177777', YES, 1); § STARTING LBN LO ZZZ 
3 5161 1 GPRMD (HWQ6B, 10. 0, S0'177777', shdecimal'O', #0'177777', YES, 1); * STARTING LBN HI 227 
3 5162 1 GPRMD (HWQ7A, 12, 0. #0'177777', GPSATLO (8), #0'177777', YES, 1); ! ENDING LBN LO 222 
3 5163 1 GPRD (HMQ7B. 14, 0, 80'177777', Sdecimal'O', S0'177777', YES, 1); ! ENDING LBN HI 2ZZ 
3 $164 1 $. (T0Q6); : 2Z2Z 
H 5165 1 GPRML (HWQ8. 6, #0'100000'., NO, 0): ! WRITE ON CUST DATA AREA 
H 5166 1 XFERF CHMDONE ); ! NO DONE 
4 5167 1 GPREAL CHMQ9, 6, so' 100000’. NO, 1); ' at WARNING / CONFIRM 

; 5168 1 $l CHMDONE ); 
: 5169 1 
H $170 1 ENDHRD ; 
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SEQ 0142 

RD/RX EXERCISER 27 Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 125 
SOFTWARE PARAMETER CODING SECTION 

Ssbttl ‘SOFTWARE PARAMETER CODING SECTION’ 

' 

! THE SOFTWARE PARAMETER COOIMG SECTION CONTAINS MACROS 
! THAT ARE USED BY THE SUPERVISOR TO BUILO P-TABLES. THE 
' MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
t INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
! MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
! WITH THE OPERATOR. 
' 

BGNSFT; 

'GPRML (SWQ16, 4, SWF_TRC, YES, 1); 
GPRMD (SWQ24, 10, D, #0'177777', O, 2359, YES, 1); 
GPRMD (SWQ1, 0, D, #0'177777', 0, 65535, YES, 1); 
GPRMD (SWQ2, 2. 0, #0'177777', 0, 99, YES, 1); 
GPRMD (SWQ17, 8, D. #0'177777', O, 100, YES, 1); 
GPRML (SWQ15, 4, SWF_CST, YES, 1); 
GPRM CSWQ20, 4, SWF_FER, YES, 1); 
GPRML (SWO23, 4, SWF_BLK, YES. 1); 
GPRML (SWQ21. 4, SWF_HRD, YES, 1); 
GPRML (SWQ22, 4, SWF_SFT, YES, 1); 
GPRML (SWQ25, 4, SWF_TRY, YES, 1); 
GPRML (SWO4, 4, SWF_RDM, YES, 1); 

$L (SW1); 

GPRPL (SWO7, 4, SWF CRC, YES, 1); 
GPRML (SWQ26, 4, SWF_APT, YES, 1); 
DISPLAY (SWM1); 
GPRML (SWQ9, 4, SWF_CWC, YES, 1); 
XFERF (SW3); 

GPRML (SWQ10, 4, SWF_HWC, YES, 1); 

GPRML (SWQ11, 4, SWF_UOP, YES, 1); 

GPRMD (SWO12, 6, D0, #0'177777', 0, DP_CNT, YES, 1); 
XFER (SW7); 
$L (SW6); 
GPRMD (SW213, 12, D0, #0'177777', 1, MAX_UDP_CNT, YES, 1); 
GPRMD (SWO14, 14, 0, #0'177777', 0, #0'177777', NO, 12); 
$l (SW7); 
ENOSFT; 
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27 Dec-1984 09:53:18 DISK $USERe: (POWERS )ZRQAFO.BL1;61 (39) 

ENABLE DIAGNOSTIC TRACE 
START TIM 
ERROR LIMIT 
TRANSFER LIMIT 
PERCENT OF RO OPERATIONS 
CLEAR STATISTICAL TABLES ? 
REWRITE BLOCKS WHEN "FORCED ERROR” BIT SET? 
HALT ON BAD-BLOCK TYPE ERRORS WITH ‘HOE’ FLAG? 
HALT ON HARD ERRORS WITH ‘HOE’ FLAG SET? 
HALT ON SOFT ERRORS WITH ‘HOE’ FLAG SET? 
COUNT EACH RETRY AS ANOTHER SOF T-ERROR? 
RANOOM SEEK MODE ? 
IF NO, O00 NEXT QUESTION 

RANDOM OR SEQUENTIAL SELECTION OF DRIVES 

REAN-COMPARES AT CONTROLLER ? 
!RUNNING UNDER A.P.T. MONITOR? Z2ZZ 
REMAINING QUESTIONS ONLY APPLY .. 
WRITE-COMPARES AT CONTROLLER ? 
IF NO, DO NEXT QUESTION 

CHECK WRITES AT HOST BY READING ? 

USER-DEFINED DATA PATTERN ? _ 
IF NO, DO NEXT QUESTION 

SELECT PRE-DEFINED DATA PATTERN 
DONE 

NO. OF WORDS IN USER DATA PATTERN 
PATTERN VALUES 



@e
 

Os
 

@e
 

Ge
 

ee
 

Os
 

Be
 

OF
 

Gr
 

Os
 

OF
 

Oc
 

Bt
 

Gs
 

BF
 

Ge
 

Gs
 

Oe
 

Gs
 

BH
 

Be
 

Os
 

Ge
 

OF
 

BF
 

Be
 

OF
 

Ge
 

Be
 

Os
 

OF
 

OF
 

|r
 

OF
 

Oe
 

BF
 

Os
 

We
 

Be
 

OF
 

BF
 

OF
 

Oe
 

OF
 

Be
 

Oe
 

OF
 

Ge
 

Os
 

OF
 

Oo
 

we
 

we
 

v
u
 

U
U
 

U
D
 

VU
 

W
U
 

U
U
 

UT
 
UT

 
UT
 
UI
 
UT

 
UT
 
UT

 
& 

& 
& 

& 
& 

& 
& 

E
G
 

G
0
 

90
 
90

 
20

 
10
.1
0 

PO
. 

ND
 

PO
 

PO
 

PO
 

PO
 

NO
 

PO
 

PO
 
N
O
P
D
 

F
P
 

e
e
 

Nil 
RD/RX EXERCISER 
SOFTWARE PARAMETER CODING SECTION 

ssbttl ‘REPORT CODING SECTION 

te 

! THE REPORT CODING SECTION CONTAINS THE 
' “PRINTS” CALLS THAT GENERATE STATISTICAL REPORTS. 

BGNRPT; 

local 
CUR_PRIORITY : word; 

GETPRI C(CUR_PRIORITY); 
'ZZZ SETPRI (PRIO4); 1222 
SETPRI ( .BRLEVEL); !Z2Z 

PRINTS CRPT1); 
PRINTS C(RPT2); 
PRINTS C(RPT3); 
PRINTS (RPT4); 
PRINTS (RPT5); 
PRINTS (RPT6); 

incr CTLR from 0 to MAX_CTLR - 1 do 

begin 

SET_CPAR (.CTLR); 

SEQ 0143 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 
27-Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO.8L1;61 

iner DISK from (0 + OF_UN) to CCUNITS_PER_CNTR - 1) * UNIT_SIZE + OF UN) by UNIT SIZE do 

begin 
SET_UPAR (.DISK); 

if .CST_ADDR [.DISK + OF DATA, D_PRES) eql PRESENT 
then 

begin 
PRINTS CRPT7, 

-L$LUN, .CST_ADOR (.DISK + OF _DATA, D_DISK_NUM], CST [.CTLR, .DISK + OF _NAME_O, D_NAME_0]); 
PRINTS (RPTS, 

-T_AOOR (TOT_READS_HI), .T_ADOR [TOT_READS_LO), 
T_ADOR (MTOT_BYT_REO), .T_ADOR (TOT_BYT_RED_HI), 

PRINTS (RPTB, 
-TLADDR (TOT_WRITES_HI), .T_ADOR (TOT_WRITES 10), 
.T_ADOR (MTOT_BYT_WRT], .T_ADOR [TOT_BYT_WRT_HI), 

.T_ADOR (ERR_HRO_DRV}, .T_ADOR (ERR_HRO_HST]), 

.T_ADOR [ERR_SFT_ORV], .T_ADOR [ERR_SFT_HST)); 

PRINTS CRPT9, 
.T_ADOR (ERR_HRO_SEK), .T_ADOR (ERR_HRD_DAT), 
.T_ADOR (ERR_SFT_SEK), .T_ADOR (ERR_SFT_DAT), 

.T_ADOR [TOT_BYT_RED_LO)); 

.T_ADOR (TOT_BYT_WRT LO}); 

Page 126 
(40) 
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toa 
5EQ 0144 

RO/AK EXERCISER 2?-Dec 1964 12:55:26 VAX 11 Bliee 16 v4.0 $79 Pege 127 

REPORT CODING SECTION 27? Dec 1964 09:53:18 OISK CUSERG: ( POWERS ) ZROAFO .81.1;61 (40) 

end; 
end; 

€ .CST (.CTLR, STATE) eal CRESENT 
then 

in 

PRINTS (KPT1IO); 
PRINTS (RPTI1, .C_ERR_ Te& (.C) WR, C ERR MRO), .C ERR Th ( CTILR, C ERR SFT)); 
end: 

end; 

SETPRI ( .CUR_PRIORITY); 

IF .RO_COUNT NEQ O ‘IF THERE IS A WINCHESTER 222 
THEN 'THEN OUTPUT EXTRA LINES 222 

begin ' PRINTS DUP DATA 
er inte(crilf); 
PRINTS(APT13); 
PRINTS(RPT14); 
PRINTS(APT15); 
IWCR CTLR FROM O TO MAX_CTLA-1 00 

BEGIN 
SET CPAR( .CTLR); 
INCR O1SK FROM (OOF UN) TO (3eUNIT_SIZE+OF _UN) BY UNIT SIZE DO 

SET_UPAR( .OISK); 
TF cot -AOORI .OLSK. O_TYPE) EQLU RO_S1 ene .CST_ADOW [ DISK, D PRES} eal PRESENT 

PRINTS (APTI6, 
.LOLUM, .CST_ADOR ( .OISK. O_OISK_NuMt), 
.T_ADOR (1_06N_R8D), .7_ADOR (T_OLK_RD). .T_ADOR (T_OBN_WT}, .T ADOR [1 BLK WT)); 

227 Fe OOM OTS, O_TVPE) EG@iU RO_Se ere .CST_ADOR [ .OISK, 0 PRES) eal PRESENT 
8 

"7772 PRINTS (APTIG, 
7722 -L6LUN, .CST_ADOR ( .OISK. DO_OISK NUM), 
'Z72Z een (T_08m_@D), .T_ADOR (T.OLK_AD), .T_ADOR [1 OBN_WT). .” ADOR (7 BLK WT); 

5 
END; 

PRINTS (CALF); 
END: 

ENDRPT; 

TITLE ZROAM2 RO/AX EXERCISER 
- IDENT /V01.97 
-ENABL AMA 



v0O1.9 

RO/AX EXERCISER 
REPORT CODING SECTION 

lel 

061 
162 
125 
060 

104 
130 
130 
103 
105 

LSDVT YP: : 

LSDESC::. 

LSHROLN: : 

GPt1:: 

GPte:: 

GPss:: 

GP$4:: 

GPS5:: 

$NOOU : 
GP%6:: 

SLNOMY: 
GP$7:: 

$70Q8: 
GP4$68:: 

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
II

ES
 

Ci. 
. 5€Q 0145 

27-Dec 1964 12:55:26 VAX 11 Blige 16 v4.0 $79 Pege 128 
27 Dec 1984 09:53:14 OISKSUSERZ: (POWERS | ZRQAFO.8L1;61 (40) 

sCOOEsS, RO 

7RQD / 
4X1 7 

for / 
/RUN 
790/<00>» 
<00> 

7RO/<57> 
JAX / 
/EXE/ 
/RCI/ 
/SER/ 
<QQ>» 

2 

51 tO UL SHROLND fe 1> 
1 
+O 1 

3130 

<<< $L T0Q6 - $ T0Q8>e400> +4>-20> 

4032 
HWQ6A 
-1 
0 



177777 
005032 
000000G 

000000G 
177777 
000000 
004467 
000052 
000000G 
177777 
000000 
177777 
001052 
000000G 
177777 
000000 
000143 
004052 
000000G 
177777 
000000 
000144 
002130 
000000G 

RO/RX EXERCISER 
REPORT CODING SECTION 

GP$9:: 

GP$10:: 

GPSil:: 

SLHMDONE : 

LSNDHRD : : 

LOSFTLN: : 

GP814:: 

§ 
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
S5

85
5 

GPti5:: 

GP16:: 

SSS
SSS

SSS
SSS

SSS
S55

559
95 

GP$17:; 

GP416:: 

D1e2 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Blies 16 V4.0 579 
DISK SUSERZ: ( POWERS )ZROAFO.8L1;6, 

- 100000 
<<< $LHAMDONE - SHUDONE > 0400> + 4>+40> 
3120 
+aiQ9 
- 100000 

1004 

1 

<<<L SNOSFT -L SSF TLN>/2>-1> 

SEQ 0146 
Page 129 

(40) 



RO/RX EXERCISER 
REPORT CODING SECTION 

SS
SS
SS
SS
SS
SS
SS
SS
SS
S 

SS
SS
SS
SS
SS
SS
SS
SS
SS
SS
SS
TS
SS
SS
IS
SS
 

Fle 
27-Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

€€€<$LSW1 - $SW1>0400> +4>-40> 
<<< $LSWO - $SW2>e400>+4> 

© CELSW3- $SW3>e400> 64> 40> 
<< SL SWE - $SW4>2400> + 4> 

46 ELSW5 - $5W5> 2#400> + 4>+40> 
€<C EL SW6 - SSW6> 2400> + 4> 

1004 
3052 

VAX-11 Blise 16 V4.0 579 
OISK SUSER2: ( POWERS )ZRQAFO.BL1;61 

SEQ 014” 
Page 130 

(40) 



177777 
000000 
000025 

RO/Rx EXERCISER 
REPORT CODING SECTION 

$SW7: 
$LSW6: 
GP$3e::; 

GP$33:: 

$LSw?: 
LSNOSFT:: 

TBL.SUC:. 

TBL.OFL:. 

TBL.MFE:. 

Fle 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

“1 
0 
25 
© << SL SW7 - $SW7>0400> +4> 

VAX-11 Bliss 16 ¥4,0 579 
DISK SUSER2: [POWERS | ZROAFO.8L1;61 

SEQ 0148 
Page 131 

(40) 



RO/RX EXERCISER 
REPORT CODING SECTION 

TBL.WPT:. 

TBL.OAT:. 

. WORD 

TBL.HST:. 

TBL.CNT:. 

TBL.ORV:. 

SS
SS
SS
SS
SS
SE
ES
ES
SS
ES
S 

PL
E 

RE
LL

 

se
Bz

eE
e 

Gl2. 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 
27-Dec 1984 09:53:18 DISK SUSER2@ : [POWERS ) ZRGAFO.B8L1;61 

SC .EC7 

SC .NXM 
SC .PAR 
sc.cTo 
SC.SOS 
SC .E0C 
SC.I0S 

SC.SRT 
SC.SRI 
SC . POE 
SC .ROY 
SC .CLK 
SC .RSP 
SC.SUR 
SC .PSP 

CST, CST.ADOR, OCT, OCT.ADOR, RORX.ADOR 
IRORX.ADOR, BST, TALLY, T.ADOR 
DUPPKT, TRK.SGN, ROM.CNT, RANOOM 
C.ERR.TBL, MSCP.PKT, IPKT.ADOR 
PKT.USE, RETPKT, RP.USE, RP.INOX 
RP.ADOR, ELOG.PKT, BUFF .ADOR, BUFF .OWN 
T00@, I00Q.IN, I00Q@.0UT, ENTRY .REASON 

SEQ 0149 
Page 132 

(40) 



He 
SEQ 0150 

ZRQAMC RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 133 
v01.9 REPORT CODING SECTION 27-Dec-1984 09:53:16 OISK SUSER2@: [POWERS )ZROAFO.BL.1;61 (40) 

.GLOBL EOP.FLAG, DUP.FLAGS, CCTLR, COISK 
-GLOBL CUOFF, CTLR.CNT, OUR, QI0, FREE .MEM. ADDR 
.GLOBL BYTS.PER.QIO, ST.CODE, S8.CODE 
-.GLOBL STEP, OF .RC, SA.REG, CMO. TIME 
-GLOBL NEX, CRN.LOW, CRN.HIGH, TEMP1 
-GLOBL TEMP2, CREDIT.BAL, NEXT.PKT.USE 
-GLOBL HOURS, MINUTES, CLK.TICKS, CLK.PRESENT 
-GLOBL HOE.FLAG, FORCED.ERROR, FER.LBN 
-GLOBL FER.BC, INI’ .OCCURED, ADOR.VECT.OK 
-GLOBL OBMS, P. INDEX, S.PATTERN, S.OUPPKT 
.GLOBL ROD.COUNT, BRLEVEL, O.FAIL, 06M107 
.GLOBL DU.MSG, DU.RSN, RPT1, RPT2, RPT3 
-<GLOBL RPT4, RPTS, RPT6, RPT7, RPTB, RPTO 
-GLOBL RPT10, RPT11, RPT12, RPT13, RPT14 
-GLOBL RPTI5, RPT16, MSG.01, EGS.01, EBS.01 
-GLOBL €80.10, EB0.12, €B80.13, E80.14 
-GLOBL €B0.16, EB0.19, EBD.24, ERR.0O 
-GLOBL ERR.COO, ELG.00, ELG.FMT, EX.TIM 
-GLOBL XX13, XX23, XX32, XX33, XX34, EX.SA 
-GLOBL EX.SC, EX.SB8O, EX.SB, EX.RP, EX.WRD 
-GLOBL EX.CMD, EX.RD, EX.WRT, EX.CMP 
-GLOBL EX.ONL, EX.ACC, EX.OP, EX.88, €X.BB1 
~GL.OBL EX.BBU, EX.LBN, EX.PBN, EX.LBR 
-GLOBL EX.LBW, EX.RBN, EX.CBC, EX.CBR 
-GLOBL EX.CBW, EX.BC, EX.60, EX.BOR, EX.B0OW 
-GLOBL SC.SOI, SC.CON, SC.0UP, SC.ONL 

-GLOBL SC.CLK, SC.RSP, SC.SUR, SC.PSP 
-GLOBL CER.01, CER.02, CNTR.ERR, RDORX.ERR 
-GLOBL SPACE4, CRLF, DASH, ASTERISK, HWQ1 
-GLOBL HWQ2, 3, HWQ4, HWO5., HWQ6A 
-GLOBL HWQSB, HWQ7A, MIQ7B, HWQS, HWOQ9 
-GLOBL WHWQ10, HWQ11, SWO1, SWQ2, SWQ4 
-GLOBL SWO7, SWQ9, SWQ10, SWOQ11., SWQ12 
-GLOBL SWQ15, SWQ14, SWQ15, SWQ17, SWQ19 
-GLOBL SWOQ20, SWO21, SWQ22, SWO25, SWQ24 
-GLOBL SWQ25, SWQ26, EH.O, EH.1, EH.2 
-GLOBL EH.3, EH.4, EH.5, EH.6, EH.7, EH.8 
-GLOBL €EH.9, EH.10, EH.12, EH.13, SW 
-GLOBL NULL, SWP.FLAGS, LSHIMEM, LSLUN 
-GLOBL LSUNIT 

100000 BIT15== - 100000 



ZRQAM2 
vo1.9 

RO/RX EXERCISER 
REPORT CODING SECTION 

BIT14<«= 
BIT13== 
BITl2== 
BIT11== 
BIT10== 
BITO9== 
BITOS8== 
BITO7«= 
BITO6== 
BITOS== 
BITO4s= 
BITO3== 
BITO2== 
BITOL== 
BITOu== 
BIT9== 
BIT8== 
BIT7=«= 

BIT6== 
BITS== 
BIT4&=s= 

BIT3== 
BIT2== 
BITis: 
BITO== 
EF .START== 
EF .RESTART== 
EF .CONTINUE == 
EF .NEW2= 
EF PWR== 
PRIO7== 
PRI06=« 
PRIOS== 
PRIOS== 
PRIO3== 
PRIO2== 
PRIO1== 
PRIOO== 
EVL== 
LOT== 
ADR= = 
IDU== 
ISR== 
UAM= = 

[le 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

40000 
20000 
10000 
4000 
2000 
1000 
400 
200 
100 

- 100000 
L#HROLNe2 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER@: [POWERS )ZROAFO.8L1;61 

SEQ 0151 
Page 134 

(40) 



ZRQAMC 
v01.9 

000240 

004137 
104440 
010004 
013700 
104441 
012746 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
005002 
010216 
004737 
012703 
010316 
004737 
010301 
006301 
063701 
032711 
001535 
010216 
012746 
004737 
060300 
006300 
062700 
010016 

RO/RX EXERCISER 
REPORT CODING SECTION 

000090G 

L$SOFT== 

LRPT: 

l$: 

2s: 

Jle 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

LSSFTLN+2 

LRPT REPORT CODING SECTION 
$CODE$, RO 

R1,$SAVE4 
40 
RO,R4 
BRLEVEL ,RO 
41 
ORPT1, (SP) 
#1, -C(SP) 

R2,(SP) 
PC,SET.CPAR 
@3,R3 
R3,(SP) 
PC,SET.UPAR 

3$ 
Re, (SP) 
653,-(SP) 

6CST,RO 
RO,(SP) 

VAX-11 Bliss 16 V4.0-579 
DISK $SUSER2: [POWERS ) ZRQAFO.BL1;61 

*,CUR.PRIORITY 

SP, 

SP,« 

SP ,« 

SP ,« 

SP ,4 

SP ,* 

CTLR 
CTLR,* 

« OISK 
DISK, + 

OISs,« 

CTLR,« 

OISK,« 

5220 
5237 

5239 

$241 

S242 

5243 

5244 

5245 

5246 

5248 
5251 

5253 
5256 

5259 

5264 



RO/RX EXERCISER 
REPORT CODING SECTION 

000012 

177760 
000000G 
000000G 
000004 

3%; 

1.) 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

012,(SP) 
(R1),-CSP) 
#177760,(SP ) 
L$LUN, -CSP) 

@RPT7, -(SP) 

T.ADOR ,RO 
40(RO), (SP) 
42(RO), -CSP 

24(RO), -CSP 
26(RO), -CSP 

06,-(SP) 

) 
) 
) 
) 

SSC(RO), (SP) 
-(SP) 
S4(RO),(SP) 
-(SP) 
53(RO), (SP) 
-(SP) 
S2CRO)., (CSP) 
-(SP) 
51(RO), CSP) 
-(SP) 
SOCRO), (SP) 
-(SP) 
47(RO), (SP) 
-(SP) 
46(RO), (SP) 
RPT, -CSP) 

SEQ 0153 
VAX 11 Bliss 16 V4.0-579 Page 136 
DISK $USER2: [POWERS )ZRQAFO.8L1;61 (40) 

3; SP,« 

; 5267 

e SP ,« 

; 5270 

: SP,« 

3 5273 

; SP, 

i 5262 
; *,OISk 5253 
a OISK,« 



010216 
012746 
004737 
005726 
005760 
100026 
012716 
012746 
010600 
104416 
010200 
006300 
005016 
116016 
005046 
116016 
012746 
012746 
010600 
104416 
062706 
005202 
000243 

003002 
000137 
010400 
104441 
005737 
001522 
012716 
012746 
01C600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
012716 
012746 
010600 
104416 
005003 
010316 
004737 
012702 
010° 16 
004737 
010201 

RD/RX EXERCISER 
REPORT CODING SECTION 

000126 
000000G 

0000026 

000000G 
000001 

000660' 

4$: 

S$: 

63: 

7%: 

Ll. 
27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

MOV R2,(SP) 
MOV 0126, -(SP) 
JSR PC ,BL SMUL 
TST (SP )+ 
TST CST+2(RO) 
BPL 43 
MOV ORPT10, (SP) 
MOV #1,-(SP) 
MOV SP ,RO 
TRAP 16 
MOV R2,RO0 
ASL RO 
CLR (SP) 
MOVB C.ERR. TBL +1(RO), (SP) 
CLR -(SP) 
MOVB C.ERR. TBLCRO),( SP) 
MOV ORPT11,-CSP) 
MOV 63,-(SP) 
MOV SP ,RO 
TRAP 16 
ADO #10,SP 
INC R2 
.WORD CLV!ICLC 

BGT 5$ 
JMP 1$ 
MOV R4,RO 
TRAP 41 
TST RO. COUNT 
BEQ 9$ 
MOV @OCRLF (CSP) 
MOV #1,-(SP) 
MOV SP RO 
TRAP 16 
MOV ORPT13,(SP) 

MOV SP .RO 
TRAP 16 
MOV @RPT14,(SP) 
MOV #1,-CSP) 
MOV SP ,RO 
TRAP 16 
MOV @RPT15.(SP) 
MOY @1,-(SP) 
MOV SP ,RO 
TRAP 16 
CLR R3 
MOV R3,(SP) 
JSR PC,SET.CPAR 
MOV #3,R2 
MOV R2,(SP) 
JSR PC,.SET.UPAR 
HOV R2,R1 

VAX-11 Bliss 16 V4.0-879 oe eee 137 
DISK SUSER2: (POWERS )ZROQAFO.8L1;61 (40) 

; CTLR,e 5278 

‘ S282 

; SP, 

; CTLR,« 5283 

; SP, 

; CUR.PRIORITY,« $289 

; $291 

3 $295 

; SP,« 

3 5296 

; SP,« 

; 5297 

; SP,« 

: 5298 

; SP,« 

a. 32 
; *,O0ISK $302 
; OISK,¢ 5304 

; OISK,* 5305 



ZRQAM2 
vo1.9 

000720 
000722 
000726 
000722 
000734 
000740 
000742 
000746 
000752 
000756 
000762 
000766 
000770 
000774 
001000 
001004 
001010 
001012 
001014 
001020 
001024 
001030 
001032 
001034 

001036 
001040 
001044 
001050 
001052 
001054 
001060 
001064 

; Routine Size: 
; Maximum stack 

000000 
000004 
000006 

3: Routine Size: 
; Maximum stack depth per invocation: 

i $322 

006301 
063701 
132711 
001432 
032711 
001427 
013700 
016016 
016046 
016046 
016046 
111146 
042716 
013746 
012746 
012746 
010600 
104416 
062706 
062702 
020227 
003727 
005203 
000243 

003717 
012716 
012746 
010600 
104416 
062706 
062706 
000207 

004737 
104425 
000207 

1 

RD/RX EXERCISER 
REPORT CODING SECTION 

G00056 
000060 
000062 
000064 

177760 
000000G 
000000G 
000007 

000016 
000012 8$: 
000041 

000000G 
000001 

000012 
000016 9%: 

283 words. Routine Base: 
depth per invocation: 

000530' 

4 words, Routine Base: 

40 words 

LSRPT:: 

2 words 

Mle 

27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

ASL R1 
ADO CST.ADDR,R1 
BITB #20,(R1) 
BEQ 8$ 
BIT #40000, (R1) 
BEQ 83 
MOV T. ADDR ,RO 
MOV 56(RO), (SP) 
MOV 60(RO), -(SP) 
MOV 62(RO), -CSP) 
MOV 64(RO). -CSP) 
MOVB (R1), -CSP) 
BIC #177760,(SP) 
MOV L$LUN, -CSP) 
MOV ORPT16, -(SP) 
MOV 07, -(SP) 
MOV SP ,RO 
TRAF 16 
AOD #16,SP 
ADD #12,R2 
cme Re, 041 
BLE 7$ 
INC R3 
~WORD CLV!ICLC 

BLE 6$ 
MOV @CRLF , (SP) 
MOV @1,-(SP) 
MOV SP RO 
TRAP 16 
ADO @12,SP 
ADO #16,SP 
RTS PC 

$CODE$ + 0530 

-SBTTL L&RPT REPORT CODING SECTION 
JSR PC,LRPT 
TRAP 25 
RTS PC 

$CODE$ + 1616 

VAX-11 Bliss 16 V4.0 579 
OISK SUSER2: [POWERS JZRQAFO.BL1;61 

; *,DISK 
; DISK,«¢ 

; CTLR 

; SP,* 

$309 

5302 

5299 

$318 

5294 
S220 

5319 



Nile 
SEQ 0156 

ZRQAM2 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 139 

v01.9 INITIALIZE SECTION 27-Dec-1984 09:53:18 DISK $USER2: (POWERS )ZRGAFO.BL1;61 (41) 

; $323 1 Ssbtt] ‘INITIALIZE SECTION 
: 5324 1 
i 5325 2 BGNINIT; 
: 5226 2 
3 5327 2 Jocal 
; 5328 2 DELAY _MAT : word, 
: 5329 2 FLAG : byte, 
: 5330 2 TEMP : word, 
: 5331 2 HWPT_REF : ref block (HWPT_LEN, word] Field (HWP FIELDS), 
: 5332 2 CLEAR_TABLES : byte, 
3 5333 2 SMALLEST_ORIVE : byte, 
; 5334 2 BLANKS : WORD INITIAL (#0'020040 ), '22Z 
3 5335 2 HWPT_ADDRESS : vector (MAX_UNITS, word]; 
3 5336 2 
3 2337 2 SETFRI (PRIO7); ! NO INTERRUPTS ALLOWED DURING INIT 

3 5338 2 
3 5339 2 if READEF (EF _NEW) ! IS THIS A NEW PASS? 
3 5340 2 then 
3 5341 3 begin 

; 5342 3 ENTRY _REASON = NEW_PASS: 
; 5343 3 
3 5344 4 if not BIT_TST (CSWP_FLAGS, SWF _CST) 
3 $345 3 then 
3 5346 3 CLEAR_TABLES «= FALSE 
3 5347 3 else 
3 5348 3 CLEAR TABLES « TRUE; 
3 5349 3 

: 5350 2 end; 
i 5351 2 
; 5352 2 if READEF CEF_START) ‘ IS THIS A START? 
3 5353 2 then 
A 5354 3 begin 
; 5355 3 BRESET; 
: 5356 3 ENTRY_REASON = START, 
3 5357 3 CLZAR_TABLES = TRIE; 
3 5358 3 ADDR _VECTT_OK = FALSE; 
3 5359 3 INIT_OCCURED = FALSE; 
3 5360 2 end; 
3 5361 2 
3 5362 2 if READEF CEF_RESTART) ‘ IS THIS A RESTART? 
3 5363 2 then 
3 5364 3 begin 
i 5365 3 ENTRY_REASON = RESTART; 
3 5366 3 CLEAR_TABLES = TRUE; 
; 5367 2 end; 
3 5368 2 
H 5369 2 if READEF CEF _CONTINUE ) ' IS THIS A CONTINUE? 
3 5370 2 then 
: 5371 3 begin 
3 5372 3 ENTRY_REASON «= CONT; 
; 5373 3 
; 5374 4 if not BIT_TST (SWP FLAGS, SWF_CST) 
3 5375 3 then 
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RO/RX EXERCISER 
INITIALIZE SECTION 

CLEAR TABLE> = FALSE 
else 

CLEAR TABLES + TRUE; 

end; 

i€ READEF (EF Pu) 
then 

in 

ENTRY_REASON = PWR FAIL; 
ADOR_VECT_OK = FALSE; 
INIT _ OCCURED - FALSE; 
CLEAR _TABLES © TRUE; 
PRINTF (MSG_0O1); 

incr COUNT from 0 to 60 do 
begin 
DELAY PAT = 333; 
DELAY ( .DELAY MALT); 
BREAK ; 
end; 

end; 

*SETVEC (O_TVEC. O_BRK. PRIO7); 

° 

(€ .LSUNIT gtru MAX_UNTTS 
then 

if 

ERRSF (1, EGS_01, EMS_O1); 
DOCLN; 
end; 

o
e
 

e
r
 

e
e
 

e
y
 

if .ENTRY_REASON neq NEW_PASS 
then 

in 

SALLEST _ORIVE = 255; 

bi? 

27-Dec 19864 12:55:26 
2? Dec -1984 09:53:18 

MAKE SURE THAT NOT MORE THAN MAX _UNITS HAVE BEEN SPECIFIED 
IF THERE ARE TOO MANY, NOTIFY USER AND RETURN TO SUPERVISOR 
(DIAGNOSTIC IS ABORTED). 

ince COUNT from 0 to ((MAX_CTLR » CST_LEN © 2) 2) by 2 do 
(CST + .COUNT) + 0; 

560.0157 
VAX 11 Bliee 16 v4.0 579 Pege 140 
DISK SUSER2: ( POWERS | ZROAFO.811;61 (41, 

! ARE WE HERE BECAUSE BF POWER FAIL 

! “POWER DELAY wATTING: 

' WAIT APPROX. 60 SECONDS 

' BREAK FOR AC’ 

' SET OOTY TRAP VECTOR 

THE FOLLOWING CODE IS EXECUTED FOR ALL ENTRY REASONS EXCEPT NEW _PASS. 
ALL RUN-TIME CONTROLLER STATUS TABLES (CSTs) ARE CLEARED TO 0, THEN 
LOADED WITH CONFIGURATION DATA FROM THE HARDWARE P-TABLES. 

' LARGEST DISK NO. ALLOWED BY MSCP 
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RDO/RK EXERCISER 27-Dec 19864 12:55:26 
INITIALIZE SECTION 27 Dec 1984 09:53:18 

rer UNIT from 0 to (.LSUNIT 1) do 

if (HPT _ADORESS [.UNIT) © GPHARD (. UNIT, MPT REF )) neae 0 
then 

if .4APT REF [+P _DISK_NUM] leew SMALLEST ORIVE 
hen 

SMALLEST _ORIVE © .HWPT_REF (HWP DISK NUM); 

ince UNIT from 0 to (.LSUNIT - 1) do 

if .HMPT_ADORESS [.UNIT) neage 0 
then 

PekG = NOT _FOUND; 
HMPT REF = . HPT _ADORESS [UNIT]; 

incr CTLR from 0 to (MAX_CTLR - 1) do 

if .CST (.CTLR, IP_ADOR) eale .HWwPT_REF [HwP_IP_ADOR) 
then 

SEQ 0154 
VAX 11 Bliese 16 V4.0-579 Vd 
DISK 6USER2 : [ POWERS ) ZROAF 0.811561 

! LOOP THROUGH ALL UNITS 

: IF iP TABLE FOUND 

141 
(41) 

! FIND OUT THE SMALLEST DISK NUMBER 

! LOOP THROUGH ALL UNITS 

! IF iP TLE FOUND 

! LOOP THROUGH ALL CSTs 

if .CST (.CTLA, (.HWPT_REF (HWP_OISK_NUM) - .SMALLEST_DRIVE) ¢ UNIT SIZE 
* OF _UN + OF _DATA, O_PRES) eql NOT_PRESENT 

then 
' IF EMPTY SLOT FOUND in 

Tee © ( HPT _REF (HWP_OISK NUM) - .SMALLEST_ORIVE) ¢ UNIT_SIZE + OF _UN; 
CST (.CTLR, .TEMP + OF DATA, D.ALL) = .HWPT_REF (HWP DISK); 

CsT (.CTLR, . TEMP + OF _DATA, O_UNIT) = .UNIT; 
CST (.CTLR, .TEMP + OF _DATA, O_FATAL) = FALSE; 
CST (.CTLR, . TEMP + OF _DATA, D_PRES) © PRESENT; 

IF .HWPT_REF (MAP_ENTIRE) EQL TRUE 
THEN HPT _REF (HWP _END_TRK1) = ALL_ONES; 

CST ([.CTLR, . TEMP + OF _BEG, 0.BEGO) - 
MPT REF (He BEG_TRK): 

CST (.CTLR, ee OF GEG1, D_BEG1) - 
HPT 

csT (. CTLR, Tee * OF_END, 0_ENDO) = 

CST {.CTLR, .TEMP + OF_END1, D_END1) = 
MPT _REF (HWP_END_TRK1); 

CST (.CTLR, . TEMP + OF _NAME_O, D_ALL) 
CST (.CTLR, . TEMP + OF _NAME_2, D_ALL) 

CST (.CTLR, . TEMP + OF _DUPFLAGS., D_D6N) = 0; 
CST (.CTLR, . TEMP + OF DUPFLAGS, NOOUPMEDIA) = 

NOT (.HWPT_REF (HWP _DISK_DUPEX)); 

. BLANKS; 
-BLANKS; 

! COPY OISK ADOR AND PROT BIT 

'ZZZ IF DEFAULT TEST RANGE, 
!ZZ2Z MAKE HI ADOR ALL ONES 

$222 
1222 
!Z2Z 
$222 
$2ZZ 
$222 
!22Z 

$222 
$222 
$222 
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RO/Rx EXERCISER 
INITIALIZE SECTION 

cst (CTR 

CST (.CTLR, 
FLAG « FOUND; 
exitloop; 
end 

elee 
in 

PRINTF (CER_O1, 

OUR [.UNIT) = 
DpoOU (.UNIT); 
FLAG = FOUND; 
exitloop: 
end; 

if .FLAG eal NOT_FOUND 
then 

begin 

D13 
27-Dec-1964 12:55:26 
27-Dec-1984 09:53:18 

. .TEMP + OF _DUPFLAGS, DUPWRITE) = 
uP T_REF (HWP _DISK _OUPWT)); 

. TEMP +» OF COUNT, O_COUNT) = 0; 

.HWPT REF [HWP _DISK NUM), 

OU_CONF ; 

HPT 

incr CTLR from 0 to (MAX_CTLR - 1) do 

if .CST (.CTLR, IP_ADOR) eaqle 0 
then 

in 

S 'T.CTLR, IP_ADOR) « 
cst (.CTLR, vec _ADOR) = 
Cst (.CTLAR, 
TEMP = (, “1a REP 

HPT _REF (HWP_IP_ADOR); 
wri REF (HWP _VECTOR]; 

8R_LEV) = (raP _OA_LEVEL ); 
(reap OLsK “NUM) - 

CST (.CTLR EMP » OF _DATA, D_ALL) = 

CST (.CTLR, . TEMP + OF DATA, O_UNI7) © .UNIT; 
CST (.CTLR, . TEMP + OF _DATA, O_FATAL) = FALSE; 
CST (.CTLR, . TEMP + OF DATA, D_PRES) = PRESENT; 

IF .HWPT_REF (HWP_ENTIRE) EQL TRUE 
THEN HWPT_REF (HWP _END_TRK1) © ALL_ONES; 

CST (.CTLR, Tew OF 8EG, 0_BEGO) = 
HPT _REF * ae BEG_ TAK); 

CST (.CTLR, . TEMP » OF _6EG1. 0.6661) ° 
T_REF ae BEG _TRK LI; 

CST [.CTLR, . TEMP » 0_ENDO) = 
.HuPT_REF te END_ TAK); 

CST (.CTLA, . TEMP + OF_END1. a> ENDL) . 
HPT _REF THe. END_TRK1); 

CST (.CTLR, .TEMP + OF _NAME_O, 0. ALL ) = . BLANKS, 
CST (.CTLR, . TEMP + OF NAME 2, D_ALL) = .BLANKS; 

CST (.CTLA, . TEMP + OF _DUPFLAGS, D_OBN) = 0; 
CST (.CTLR, . TEMP + OF _DUPFLAGS, NOOUPMEDIA) = 

SEQ 0159 
VAX 11 Bliss 16 V4.0 579 Page 142 
DISK SUSERZ2: ( POWERS ) ZROAFO.BL1;61 (41) 

$2227 
9Z7Z7Z 
2727 

! OUPLICATE UNIT 
_REF (HWP_IP_ADOR)); 

£ “DUPLICATE UNIT: xX AT IP: XXxxKx” 
! CONFIGURATION ERROR 
! OROP UNIT 

! IF NO IP MATCH TO EXISTING CST 

! LOOP THROUGH EACH CST 

! IF EMPTY CST FOUND 

.SMALLEST_ORIVE) © UNIT_SIZE + OF _UN; 
MPT _REF (HP _DISK); 

! COPY DISK ADOR AND PROT BIT 

!ZZzZ IF CSFAULT TEST RANGE, 
'ZZZ MAKE r.° ADOR ALL ONES 

!Z2Z 
!22Z 
$2ZZ 
$ZZZ 
'ZZZ 
!Z2ZZ 
'22Z 
$222 

'ZZ7Z SLANK NAME 
!Z7Z7Z BLANK NAME 

!Z2Z 
!222 
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SEQ 0160 

RDO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0-579 Page 143 
INITIALIZE SECTION 2? -Dec-1964 09:53:18 DISK SUSERZ2: ( POWERS )ZROAFO.BL1;61 (41) 

NOT ( .HWPT_REF (HWP _DISK _DUPEX)); "722 
CST (.CTLR, . TEMP + OF _CUPFLAGS, DUPWRITE) = 'ZZZ 

( .HWPT_REF (HWP_OISK_DUPWT)); "222 
CST (.CTLR, . TEMP +» OF COUNT, D_COUNT]) © O; 'Z2Z 
FLAG = FOUND; 
exitloop; 
end; ' IF EMPTY CST FOUND 

if .FLAG eal NOT_FOUND ' IF NO EMPTY CST FOUND 
then 

begin 
PRINTF (CER_O2, MAX_CTLR); ¢ “MORE THAN X IP ADORESSES. 
OUR (.UNIT) = OU_CONF; ' CONFIGURATION ERROR 
DOOU (UNIT); * OROP UNIT 
end; 

end; ' IF NO IP ADOR MATCH IN CST 

end; ' IF GPHARO RETURNS A HWP TABLE 
q 

* CONFIGURATON CHECK FOR LEGAL RORX UNIT MIX BECAUSE WE HAVE OIFFERENT 
' ORIVES : THE RDS1, ROS2. AND RXxSO. 
' (NEEDED?) 
4 

end; t ENO OF “NON NEW_PASS” INIT 

if .ENTRY_REASON eal NEW_P4SS 
then 

begin 

incr UNIT from 0 to (.LSUNIT - 1) do 
GPHARD (UNIT, HWPT_REF); ' DUMMY GPHARDs FOR NEW PASS 

iner CTLR from 0 to (MAX_CTLR - 1) do 
m 

CST (.CTLR, U_CNT) = 0; * REINITIALIZE UNIT COUNT 

iner OFFSET from (0 + OF _UN) to (CUNITS_PER_CNTR - 1) @ UNIT_SIZE + OF UN) by UNIT_SIZE do 
CST (.CTLR. .OFF2ET + OF _DATA, O_STAT) = OFFLINE; ' START EACH UNIT AS OFFLINE 

end: 

end; 

if .ENTRY_REASON eal START 
then 

begin 
CTLR_CNT = 0; ' NUMBER OF CONFIGURED CONTROLLERS 

iner CTLR from 0 to (MAX_CTLR - 1) do 

if .CST (.CTLR, IP_ADOR) nega 0 ! IF CONTROLLER IS PRESENT 
then 
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F142 
27 Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

RD RX EXERCISER 
INITIALIZE SECTION 

CTLR_CNT = .CTLR CNT + 1; 

MEMORY CFREE_MEM_ADOR); 

end; 

ry 

! CLEAR STATISTICS TABLES 

iner UNITS from 0 to MAX_UNITS - 1 do 
incre COUNT from 0 to TALLY_CLEAR - 1 do 

TALLY [.UNITS # TALLY_LEN + .COUNT] = O; 

if .CLEAR_TABLES 
then 

incr UNITS from 0 to MAX_UNITS - 1 do 
incr COUNT from TALLY_CLEAR to TALLY_LEN - 1 do 

TALLY (.UNITS # TALLY_LEN + .COUNT) = 0; 

if .CLEAR_TABLES 
then 

iner CTLR from 0 to MAX_CTLR - 1 do 
in 

C_ERR_TBL (.CTLR, C_ERR_HRD) = 0; 
C_LERR_TBL (.CTLR, C_ERR_SFT) = 0; 
end; 

MISCELLANEOUS INITIALIZATON 

+
e
 

t
e
 
t
e
 

ince CTLR from 0 to (MAX_CTLR - 1) do 
QIO (.CTLR) = 0; 

incr COUNT from 0 to CRP_CNT - 1) do 
RP_USE [.COUNT) = -1; 

if .CLK_PRESENT 
then 

LINE CLOCK = 0; 

IOOQ_IN = I0DQ_OUT = 0; 
CRN_LOW = CRN_HIGH = 0; 
SETPRI (PRIOO); 

ENOINIT; 

.GLOBL LSDLY 

.SBTTL LINIT INITIALIZE SECTION 

SEQ 0161 
VAX 11 Bliss 16 V4.0-579 id 
DISK SUSERZ;: [POWERS )ZRQAFO.8L1;61 

INCREMENT CONTROLLER COUNT 

! GET START OF FREE MEMORY 

! ENO OF “START” INITIALIZATION 

CLEAR CURRENT STATISTICS 

IF CLEAR TABLES ON EVERY PASS 

INITIALIZE TOTALS 

INITALIZE CONTROLLER ERRORS 

INIT NO. OF OUTSTANDING QI0Os 

INITIALIZE RETURN PACKET POOL 

STOP CLOCK IF PRESENT 

INIT I/0 DONE QUEUE POINTERS 
INIT COMMAND REFERENCE NUMBER 
SET PROGRAM PRIORITY TO O 

144 
(41) 



RO/RX EXERCISER 
INITIALIZE SECTION 

000000G 
000030 
020040 
000340 

000035 

000012 

000012 

000012 

000012 

LINIT: 

1$. 
es: 

3$; 

4$: 

S$: 
6$: 

7$: 

8s: 

G13 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

R1, $SAVES 

$ 
#5, ENTRY .REASON 
SWP ..FLAGS 

#1,12(SP ) 
©40,RO0 
47 
3$ 
33 
#1, ENTRY REASON 
#1,12(SP) 
ADOR . VECT . OK 
INIT .OCCURED 
@37,RO 
47 
4% 
#2, ENTRY .REASON 
#1,12(SP) 
36 RO 
47 
6$ 
#3, ENTRY .REASON 
SWP .FLAGS 

#1,12(SP) 
#34 ,RO 
47 
12% 
04 ENTRY .REASON 
ADOR . VECT . OK 
INIT .OCCURED 
#1,12(SP) 
@MSG 01, -CSP) 

11% 
LSOLY,RO 
10% 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2 : (POWERS ) ZROAFO.6L1;61 

3 *, BLANKS 

CLEAR. TABLES 

*, CLEAR. TABLES 

« CLEAR. TABLES 

ee
 

as
 

we
 

we
 

Oe
 

oe
 

; *, CLEAR. TABLES 

; CLEAR. TABLES 

* @ CLEAR. TABLES 

#, CLEAR. TABLES 

; SP,« 

; *, COUNT 
3; #,OELAY MULT 
3; DELAY.MULT,$$TMPO 

H o,$$TMPi 

SEQ 0162 
Pege 145 

(41) 

$321 

5337 

5339 

5342 
5344 



104444 
123727 
001002 
000137 
112766 

RO/RX EXERCISER 
INITIALIZE SECTION 

000024 

000C00G 000004 

000022 

000000G 000016 

9$: 

10: 

118: 

le$: 

138: 

14$: 

15%: 

16$: 

178; 
188: 

H1 4 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

24(SP) 
RO 
93 
R1 
8$ 
22 
R2 
7$ 
(SP )+,(SP)- 
LSUNIT , 04 
13% 
54 
1 
€GS.01 
EMS .01 
44 
ENTRY .REASON, 05 
14% 
43% 
@377,100SP) 
RO 
CSTC(RO) 
@2,RO 
RO, 0124 
15% 
LSUNIT,R4 

10(SP),Re 
6(R1),RO 
0177760,R0 
RO,R2 
17% 
6(R1),RO 
#177760,RO0 
10( SP) 
RO,10(SP) 

16% 
LSUNIT,16(SP) 
R4 

VAX-11 Bliss 16 V4.0-579 
DISK SUSERZ : (POWERS ) ZRQAFO.BL1;61 

$6TMP 
$$ TMP 1 

$6TMPo 

COUNT 

¢, SMALLEST .ORIVE 
COUNT 
*( COUNT ) 
* COUNT 
COUNT, * 

UNIT 

UNIT ,@ 

HWPT.ADORESS, ¢ 

UNIT, * 

« HWPT REF 
HWPT REF ,« 

SMALLEST .ORIVE,*« 
*(HWPT REF), + 

*(HWPT REF), 

SMALLEST .ORIVE 
*, SMALLEST .DRIVE 
UNIT 
UNIT, « 

UNIT 

SEQ 0163 
Page 146 

(41) 

5391 

5384 
5408 

$411 

5421 

5424 
5426 
3427 
5426 

$429 

5431 

5434 

5436 

5429 

5438 



010003 

062700 
011510 
010446 
000316 
042716 
042710 
052610 

RO/RX EXERCISER 
INITIALIZE SECTION 

003704 

000022 

003124' 
000001 
000001 
000006 

000014 
000006 

177760 

000012 

000012 
000000G 
000010 

000004 
000053 

170377 
007400 

198: 

203: 

21s: 

2e$s: 

T4172 
L155 

27-Dec-1984 12:55:26 
27-Dec-1964 09:53:18 

2(SP), -(SP) 
#126, -(SP) 
PC .BLSMUL 
(SP)+,(SP)+ 
CSTCRO).CR1) 
eet 
283 
#1,14(SP) 
#1,6(SP) 
6 ,.RS 
R1,R5 
(RS). -(SP) 
#177760,(SP) 
RO 
12(SP),RO 
RO, (SP) 
#12, -(SP) 
PC, BL $HUL 
RO,10(SP) 
CSP) 
4(SP),CSP) 
53, -(SP) 
PC BL SMUL 
RO,.R3 
(SP )+,(SP)+ 
4(SP),RO 
RO 
#40000 ,.CST+6(RO) 
27% 
4(SP),R2 
@3,R2 

@CST,RO 
(R5),(RO) 
R4,-(SP) 

(SP) 
0170377,(SP) 
#7400, (RO) 
(SP )+, CRO) 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS JZRQAFO.B8L1;61 

we
 

ee
 

we
 

oe
 

eo
 

oe
 

we
 

we
 

UNIT, * 

HWPT ADDRESS, « 

FLAG 
«, MWPT REF 
CTLR 
CTLR,« 

o, HWPT REF 

*, FLAG 

HWPT .REF ,« 

SMALLEST .ORIVE , « 

CTLR,« 

«, TEMP 
«, TEMP 

TEMP ,« 

UNIT, « 

SEQ 0164 
Fage 147 

(41) 

5440 

5443 
5444 
5446 
5448 

5485 

5451 

$452 

5455 

5456 

5458 



ZRQAM2 
vO1.9 

0007 74 
001000 
001004 
001006 
001010 
001016 
001020 
001022 
001024 
001032 
001034 
001036 
001040 
001046 
001050 
001052 
001054 
001062 
601064 
001066 
001070 
001076 
001100 
001102 
001104 
001110 
001112 
001114 
001116 
001122 
001124 
001126 
001130 
001134 
001136 
091140 
001142 
001150 
001152 
001154 
001156 
001160 
001164 
001166 
001170 
001174 
001176 
001200 
001204 
001210 
001212 
001216 
CO01220 

042710 
052710 
105715 
100003 
012761 
010300 
060200 
006300 
016160 
019300 
060200 
006300 
016160 
010300 
060200 
006300 
016160 
010300 

032726 
001402 
052710 
010300 
060200 

RD/RX EXERCISER 
INITIALIZE SECTION 

010000 . 
040000 . 

177777 =900016 
23$: 

000010 000002G 

000004G 000012 

000014 000006G 

000010G 000016 

0000126 

000014G 

000020G 

000040 000002 

24s: 

100000 

100000 
253: 

010000 
000100 

010000 
26%: 

27-Dec 1984 12:55:26 
2?-Dec-1984 09:53:18 

#10000, (RO) 
#40000, (RO) 
(R5) 
233 
@-1,16(R1) 
R3,RO 

12(R1),CST+4(RO) 
R3,RO 
R2,RO 
RO 
14(R1),CST+6(RO) 
R3,RO 
R2,RO 

16(R1),.CST+10(RO) 
R3,RO 
R2°RO 
RO 
(SP),CST+12(RO) 
R3,RO 

R3,RO 

@CST+20,RO0 
CRO) 

(SP), -CSP) 
#100000, CRO) 
(SP )- 
253 
#100000, (RO) 
(SP )- 
(RS),(SP) 
#10000, (RO) 
#100,(SP)- 

; 5EQ 0165 
VAX-11 Bliss 16 V4.0 579 Page 148 
DISK $USER2: [POWERS ) ZRQAFO.8L1;61 (41) 

: 5459 
; 5460 
; 5462 | 

3 *, *(HWPT REF ) 5463 
H 5465 
; TEMP,« 

3 *(HWPT.REF),« 
; 5467 
3; TEMP,« 

3 @CHWPT REF), 
; 5469 
; TEMP,« 

3 @C(HWPT. REF ),« 
; 5471 
3: TEMP ,« 

3 *CHWPT.REF ),« 
H 5474 
3 TEMP ,« 

; BLANKS,« 
; 5475 
; TEMP ,« 

; BLANKS,» 
; 5478 

H TEMP ,« 

i 5480 

; 5482 

3 5464 

; TEMP,« 



ZRQAM2 
vo1.9 

001222 
001224 
001230 
001232 
001234 
001236 

- 001242 
001246 
001252 
001254 
001256 
001262 
001270 
001272 
001274 
001276 
001302 

001304 
001306 
001312 
001316 
001320 
001324 
001330 
001334 
001340 
001344 
001346 
001352 
001354 
001360 
001364 
001370 
001374 
001402 
001406 
001414 
001420 
001422 
001424 
001430 
001432 
001436 
001440 
001444 
001450 
001452 
001454 
001460 
001464 
001470 
001474 

006300 
005060 
000430 
011146 
111546 
042716 
012746 
012746 
010600 

RO/RX EXERCISER 
INITIALIZE SECTION 

000022G 

evs: 

177760 
000000G 
000003 

000010 
000001 000000G 

000002 288: 

002414' 
000006 29s: 

003702' 
000014 308: 
000014 318: 
000126 

000000G 328: 

177760 

000012 

000012 

K14 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

ASL RO 
CLR CST+22(RO) 
BR 29% 
MOV (R1),-CSP) 
MOVB CRS), -CSP) 
BIC #177760, (SP) 
MOV OCER.O1, -( SP) 
MOV @3,-(SP) 
MOV SP ,RO 
TRAP 17 
ADD #10,SP 
MOVB 1 ,DUR(R4) 
MOV R4,RO 
TRAP 51 
BR 29% 
INC 2( SP) 
-WORD CLV!CLC 

6GT 29% 
JP 21% 
TSTB 6(SP ) 
BEQ 308 
JMP 403 
CLR 14(SP) 
MOV 14(SP),-(SP) 

JSR PC BL SMUL 
CMP (SP)+,CSP)+ 
TST CSTCRO) 
BEQ 32% 
JP 37% 
MOV (R1),CSTCRO) 
MOV 2(R1),R3 
BIC #177000 ,R3 
BIC #777 ,CST+2C(RO) 
BIS R3,CST+2(RO) 
MOVB 4(R1),CST+4(RO) 
MOV #6 ,R5 
ADO R1,R5 
MOvB CRS), -CSP) 
BIC #177760,(S?) 
CLR RO 
B1ISB 12(SP),RO 
SUB RO, (SP) 

JSR PC .BL §MUL 
TST (SP )-+ 
MOV RO,R2 
ADD @3,R2 
MOV 16(SP),(SP) 
MOV #53,-(SP) 
JSR PC ,6L $MUL 
MOV RO,R3 

; SEQ 0166 
VAX-11 Bliss 16 V4.0 579 Page 149 
DISK SUSER@: [POWERS ) ZROAFO.8L1;61 (41) 

; 5454 
; HWPT REF ,« 5490 

; SP, 

; *,e(UNIT) 5492 
; UNIT,« 5493 

H 5489 
; CTLR 5446 

; FLAG 5496 

; CTLR 5502 
; CTLR,« 5504 

; HWPT.REF ,« 5507 
3 *(HWPT.REF),« 5508 

3 *(HWPT. REF ),« 5509 
; 5510 
3; HWPT REF ,« 

: SMALLEST .ORIVE, + 

3 «, TEMP 

; «, TEMP 
; CTLR,« 5511 



ZRQAM2 
vo1.9 

001476 
001500 
001502 
001504 
001510 
001512 
001514 
001516 
001522 
001526 
001530 
001534 
001540 
001542 
001544 
001552 
901554 
001556 
601560 
001566 
001570 
001572 
001574 
001602 
001604 
001606 
001610 
001616 
001620 
001622 
001624 
001632 
001634 
001636 
001640 
001644 
001646 
001650 
001652 
001656 
001660 
001662 
001664 
001670 
001672 
001674 
001676 
001704 
001706 
001710 
001712 
001714 
001720 

006300 
016160 
010300 
060200 

RO/RX EXERCISER 
INITIALIZE SECTION 

000000G 

170377 
007400 

010000 
040000 

177777 000016 
33$; 

000010 000002G 

000004G 000012 

000014 

000016 0000106 

000012G 

000014G 

000020G 

000040 000002 

100000 

TST 

ASL 
ADD 
MOV 

SWAB 

TST8 

ASL 

ASL 

ASL 

Lis 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

(SP )- 
R2,RO 

RO 
@CST,RO 
CR5),CRO) 
R4,(SP) 
(SP) 
#170377,(SP) 
#7400, (RO) 
(SP)+, (CRO) 
#10000, (RO) 
#40000 , (RO) 
(R5) 
33% 
@-1,16(R1) 
R3,RO 

12(R1),CST+4(RO) 
R3,RO 
R2,RO 
RO 
14(R1),CST+6(RO) 
R3,RO 

16(R1),CST+10CRO) 
R3,RO 
R2,RO 
RO 
(SP), CST+12(RO) 
R3,RO 

0 
R2,RO 
RO 
@CST+20,RO0 
CRO) 
CRS), -CSP) 
-(SP) 
@40,2(SP) 

(SP),CST+14(RO) 
R3,R 

#100000, (RO) 
(SP )+ 

SEQ 0167 
VAX 11 Bliss 16 V4.0 579 Page 150 
DISK $USER2: [POWERS )ZRQAFO.BL1:61 (41) 

; TEMP,« 

; UNIT,« 5513 

H 5514 
; $515 
; $517 

3 #,e(HWPT REF ) 5518 
; 5520 
Py TEMP ,+« 

3; *(HWPT.REF),« 
3 5522 
3; TEMP,¢ 

3; *sCHWPT.REF ),« 
3 §524 
3 TEMP ,« 

: t(HWPT.REF),« 
3 5526 
3 TEMP ,« 

; *(HWPT REF), « 
H 5529 
3 TEMP ,* 

: BLANKS, « 
; 5530 

3 TEMP ,« 

; BLANKS,« 
3 5533 
3 TEMP ,« 

3 5535 



SE 
ZRQAMC RD/RX EXERCISER 27-Dec 1984 12:55:26 VAX 11 Bliss 16 v4.( 579 Spege 151 
vo1.9 INITIALIZE SECTION 27-Dec-1984 09:53:18  DISKSUSERZ: [POWERS )ZRGAFO.BL1;61 (41) 

001722 103002 BCC 353 
001724 052710 100000 BIS #100000, (RO) 
001730 005726 35$: TST (SP). 
001732 111516 MOVB (RS), (SP) 5536 
001734 042710 010000 BIC #10000, (RO) 
001740 032726 000100 BIT #100, (SP)-+ 
001744 001402 BEQ 36% 
001746 052710 010000 BIS #10000, (RO) 
001752 010300 36$: = MOV R3,RO 5538 
001754 060200 ADD R2,RO ; TEMP, « 
001756 006300 ASL RO 
001760 005060 0000226 CLR CST+22(RO) 
001764 112766 000001 000006 MOVB = 91, 6( SP) : *,FILAG 5539 
001772 000410 BR 39$ ; 5506 
001774 005266 000014 37$: INC 14(SP) ; CTLR 5502 
002000 000243 WORD CLV!CLC 

002002 003002 BGT 38$ 
002004 000137 003156’ JHP 31% 
002010 105766 000006 38$: STB 6(SP) FLAG 5543 
002014 001017 39$: BNE 408 
002016 012746 000001 MOV 1, -(SP) 5546 
002022 012746 000000G MOV @CER 02, -(SP) 
002026 012746 000002 MOV @2,-(SP) 
002032 010600 MOV SP RO ; SP,« 
002034 104417 TRAP ? 
002036 112764 000001 0000006 MOVB = #1 ,DUR(R4) ; *,¢(UNIT) 5547 
002044 010400 MOV R4,RO UNIT, ¢ 5548 
002046 104451 TRAP 51 
002050 062706 000006 ADO #6, SP ; 5545 
002054 005204 40$: INC R4 ; UNIT 5438 
002056 020466 000016 418: CMP R4,16(SP) ; UNIT,« 
002062 002002 BGE 42% 
002064 000137 002356: JMP 198 
002070 123727 0000006 000005 42s:  CMPB = ENTRY.REASON, 05 5561 
002076 001051 BNE 48% 
002100 013703 0000006 438: MOV LSUNIT,R3 5565 
002104 005004 CLR Ra ; UNIT 
002106 000404 BR 45$ 
002110 010400 44%: MOV R4,RO ; UNIT,« 5566 
002112 104442 TRAP 42 
002114 010001 MOV RO.R1 ; *,HWPT. REF 
002116 005204 INC R4 UNIT 5565 
002120 020403 45s: CMP R4,RS ; UNIT,* 
002122 002772 BLT 44% 
002124 005003 CLR R3 ; CTLR 5568 
002126 010346 46s: MOV R3,-(SP) ; CTLR,« 5570 
002130 012746 000126 MOV 126, -(SP) 
002134 004737 000000G JSR PC, BL $MUL 
002140 105060 0000056 CLRB = CST (RO) 
002144 010316 MOV R3,(SP) ; CTLR,« 5573 
002146 012746 000053 MOV #53, (SP) 
002152 004737 0000006 JSR PC,BL $MUL 



ZRQGAM2 
v0O1.9 

002156 
002162 
002164 
002166 
002170 
002176 
002202 
002206 
002210 
002214 

- 002216 

002220 
002222 
0022350 
002232 
002236 
002240 
002244 
002246 
002252 
002256 

002260 
002262 
002264 
002270 
002272 
002274 
002276 
002300 
002302 
002306 
002310 
002314 
002316 
002322 
002326 
002330 
002336 
002340 
002342 
002346 
002350 
002352 
002354 
002360 
002362 
002366 
002370 
002374 
002400 
002402 

012701 
010002 
060102 
006302 
042762 
062701 
020127 
003765 
062706 
005203 
000243 

003742 
123727 
001017 
005037 
005000 
005760 
001402 
005237 
062700 
000243 

003767 

RD/RX EXERCISER 
INITIALIZE SECTION 

000003 

020000 000000G 
00001e 
000041 

000006 

000000G 000001 

000000G 

000012 

000032 

000033 
000121 

000001 000012 

47$: 

48$: 

49$: 

50$: 

518: 
S2$: 
53$: 

54$: 
55%: 

N14 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

MOV 03,R1 
MOV RO,R2 
ADO R1,R2 
ASL R2 
BIC #20000, CST(Re ) 
ADO #12,R1 
CMP R1,941 
BLE 47$ 
ADD 06 , SP 
INC R3 
WORD CLV!ICLC 

BLE 463 
CMPB ENTRY .REASON, #1 
BNE 51$ 
CLR CTLR.CNT 
CLR RO 
TST CSTCRO) 
BEQ SO0$ 
INC CTLR.CNT 
ADD #126.RO 
WORD CLVICLC 

BLE 493 
TRAP 31 
MOV RO, FREE .MEM.ADOR 
CLR R1 
CLR R3 
MOV R3,RO 
ADD R1,RO 
ASL RO 
CLR TALLYCRO) 
INC R3 
CMP R3,06 
BLE 53% 
ADD $33,R1 
CMP R1,#121 
BLE Ses 
BIT #1,12(SP) 
BEQ 57$ 
CLR R1 
MOV 67,R3 
MOV R3,RO 
AOD R1,RO 
ASL RO 
CLR TALLYCRO) 
INC R3 
CMP RZ, 432 
BLE 55$ 
ADD #33,R1 
CMP R1,@1e1 
BLE 54% 
BIT #1,12(SP) 

SEQ 0169 
VAX 11 Bliss 16 V4.0 $79 Page 152 
OISKSUSERZ: [POWERS ) ZRQAFO.BL1;:61 (41) 

: #,OFFSET 5572 

io 5573 
: OFFSET, « 

; «©, OFFSET 5572 
; OFFSET,« 

i 5569 
; CTLR 5568 

; $579 

; 5582 
; CTLR 5584 
; #(CTLR) 5586 

3 5588 
; *,CTLR 5584 

; 5590 

; UNITS 5598 
; COUNT 5599 
; COUNT,« 5600 
; UNITS,« 

; COUNT 5599 
; COUNT,« 

3 *, UNITS 5598 
; UNITS,« 

; *, CLEAR. TABLES 5602 

; UNITS 5604 

; *, COUNT 5605 

; COUNT,« 5606 

; UNITS,« 

; COUNT 5605 
; COUNT, « 

; *, UNITS 5604 
; UNITS,@ 

; #,CLEAR. TABLES 5608 



000000 004737 
000004 104411 
000006 000207 

3; Routine Size: 
>; Mex: eum stack 

RO/Rx EXERCISER 
INITIALIZE SECTION 

0000016 

0000 32 

687 words. 

001626 

4 words. 
depth per invocetion: 

575: 
56%. 

598. 

Rout ne Beee: 
depth per invocetion: 25 words 

~SBTTL 
LSINIT: : JSR 

Routine Bese: 
2 words 

TRAP 
RTS 

12:55:26 
27? Dec 1984 09:53:18 
2” Dec 1964 

BEQ S768 
CLA Ro 
CL eB C.ERR THC RO: 
CL RB C.ERR TRL -1( 80> 
ADO @2,R0 
-WORD Civitic 

OE 568 
CLR RO 
CLRB QIOC RO: 
INC RO 
WORD CiviCic 

BLE 58s 
CLR RO 
Ove 0377 RP USE(RO) 

Inc RO 
Crp RO,@7 
ad 596 
errTe 01 .CL« . PRESENT 
BEG 608 
CLA 90177546 
CLR 1009. Out 
CLA 100@.IN 
cir CRN. MI GH 
Cir CRN .LOW 
Cir RO 
TRAP 4} 

ADO o32,.9P 
RTS PC 

6CODES - 1626 

LOINIT INITIALIZE SECTION 
PC..LINIT 

11 
PC 

tCODES - 4364 

VAX 11 Blige 16 v4.0 $79 
OF SH 6USERZ ; [ POMERS ) ZRQAF 

CILA 
o(CTLA) 
eo(CTL®@) 
e.CTLe 

Cra 
e(CTLR) 
CTLa 

COUNT 
o,o(CONT) 
COUNT 
COUNT ,« 

0.8 1;61 

SEQ 0170 
Pege 153 

(41) 

3610 
S12 
$615 
3610 

5321 



O
u
 

m=
 
A
D
A
 

ND
AD
 

AD
 

—A
D 

PD
 

AY
 

he
 

Pm
 

oe
 

me
 

me
 

me
 

me
 

he
 

me
 

000000 000207 

3 Routine Size: 
> Maxim stack 

000000 004737 
000004 104461 
000006 000207 

3; Routine Size: 
> Maxim stack 

RO/RK EXERCISER 2 
AUTODROP SECTION 2 

‘MJTOOROP SECTION 

19864 12:55:26 
1984 09:53:16 

Gebttl 

THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF 
THE “ADR” FLAG WAS SET. THE UNIT(S) UNDER TEST ARE CHECKED 10 
SEE IF THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY 
DROPPED FROM TESTING. 

BGNAUTO; 

2, BITY_TST (SWP_FLAGS, Sw _TRC> 
' then 

: PRINTF (06M3); 

return; 

ENDAUTO; 

.SBTTL LAUTO AUTOOROP SECTION 
LAUTO: RTS PC 

1 word, Routine Bese: sCODES - 4374 
depth per invocetion: 0 words 

.SBTTL LS8AUTO AUTOOROP SECTION 
004374' LSAUTG: : JSR PC,.LAUTO 

TRAP 61 
RTS PC 

4 words, Routine Bese: sCODE$ - 4376 
depth per invocetion: 2 words 

VAX 11 Bliee 16 v4.0 579 
OISK SUSERZ : [ POWERS | ZROAFO.011561 

5€Q O171 
Page 154 

(42) 

5650 



Ms
 

Be
 

Ge
 

Ge
 

Os
 

Ge
 

Be
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Be
 

Be
 

GO
 

Se
 

SE
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OF
 

Os
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Ge
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OF
 

GF
 

Be
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Be
 

Ge
 

Ge
 

oe
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Ge
 

Be
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Oo
 

Of
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Oe
 

6s
 

Os
 

Ge
 

Ge
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D
A
D
 

A
X
A
D
X
A
A
A
 
U
U
M
 

U
U
 

& 
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UF
 

6d
 
E
E
 

90
 
90

 
71
0,
70
 

90
 

G8
 

6d
 
G
0
 

AD
 
A
D
 

A 
0
0
 

90
 

90
 

00
 

PD
 

e
e
 

ee
 

ee
 

ee
 

D14 
RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliee 16 v4.0 $79 
CLEANUP CODING SECTION 27 Dec-1984 09:53:18 OISK SUSER2: [POWERS ) ZRQAFO.BL 1:61 

Sebtt] ‘CLEANUP CODING SECTION 

e 

' THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED 
* AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED. 
e 

BGNCLN: 

LABEL "272 
L2Z1; 'Z72Z 

DORPT; 

'CLRVEC (O_TVEC); ' RETURN OOT TRAP TO OIAGNOSTIC SUPERVISER 

i€ .CLK_PRESENT 
then 

begin 
LINE CLOCK = O; * STOP THE LINE -CLOCK 

: CLRVEC (#0'100' ); ' RETURN LINE-CLOCK'S VECTCR TO SUPERVISOR 
end; 

incr CTLR from 0 to (MAX_CTLR 1) so ' FOR EACH CONTROLLER 

if CRORX_ADOR = .CST [.CTLR. IP _ADOR}) neae 0 ' IF CONTROLLER EXISTS 
then 

begin 

if .ADOR_VECT_OK 
then 

LZ1: begin 

if .OCT (.CTLR. STAT) eal ONLINE * IF CONTROLLER ALIVE 
then 

incr COUNT from 1 to 10000 do 
begin 
OELAY (1); 

if .OCT (.CTLR, CRING_CNT) eql 0 ' WAIT TILL OUTSTANDING COMMANDS FINISHED 
then 

INCR Z FROM 0 T0 3 O00 
BEGIN 
TEMP? = (.0CT (.CTLR, RR_BEG)) - 4 « 2; 'DESCRIPTOR ADDRESS 
TEMPS = ..TEMPL; !PACKET ADORESS 
IF .. TEMPS EQL CRN_LOW !CRN 
THEN ‘IF THE LAST CRN IS BACK, 

CWRT_RORX CRCIP, RC_ALL, ALL_ONES); LEAVE L2Z1); 'THEN STOP WAITING 
ENO; 

end: 

SEQ 0172 
Pege 155 

a & 

'ZZZ 
!Z2Z 
$ZZZ 
!Z2Z 
$Z2Z 
$222 
!Z2Z 
$222 

(43) 



E14 
5EQ 0173 

ZRQAM2 RD/RX EXERCISER 27-Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 156 
vo1.9 CLEANUP CODING SECTION 27-Dec-1984 09:53:18 DISK SUSERZ: [POWERS )ZRQAFO.BL1;61 (43) 

; S706 4 WRT RORX (RCIP, RC ALL, ALL_ONES); ! WRITE IP TO STOP DEVICE 
; 5707 3 end; 
; $708 3 
; $709 3 CLRVEC (.CST[ CTLR, VEC ADODR}); ! RETURN CONTROLLER S TRAP VECTOR TO SUPERVISOR 
; $710 2 end; 
; S711 2 
; S712 1 ENOCLN; 

.SBTTL LCLEAN CLEANUP CODING SECTION 
000000 004137 000000G LCLEAN: JSR R1, $SAVES 3 5652 
000004 005746 TST -(§P) 
000006 104424 TRAP 24 ; 5663 

000010 132737 000001 000C00G BITB 61,CLK PRESENT : 5669 
000016 001402 BEQ 1s 
000020 005037 177546 CLR 90177546 ; 5672 
000024 005005 1$ CLR RS ; CTLR 5676 
000026 010546 2s: MCV RS, -(SP) ; CTLR,« 5678 
000030 012746 000126 MOV 126, -(SP) 
000034 004737 000000G JSR PC,BL SMUL 
000040 010003 MOV RO,R3 
000042 022626 CMP (SP)+,(SP)+ 
000044 016337 000000G 000000G MOV CST(R3),RORX.ADOR 
000052 001477 BEQ 13% 
000054 132737 000001 000000G BITB @1,ADOR.VECT.OK 3 5682 
000062 001466 BEQ 12$ 
000064 010546 MOV R5,-(SP) 3 CTLR,« 5686 
000066 012746 000022 MOV 22, -(SP) 
000072 004757 000000G JSR PC,.BLSMUL 
000076 022626 CMP CSP )+, (SP). 
000100 005760 000000G TST DCT(RO) 
000104 100051 BPL 118 
000106 012704 023420 MOV #23420 ,R4 ; *,COUNT 5689 
000112 012702 000001 3$: HOV @1,R2 3 ©, $$8TMP2 5691 
000116 001410 43: BEG 7$ 
00012€ 013701 000000G MOV LSOLY,R1 3 ©, $$TMPL 
000124 001403 BEQ 6% 
000126 005016 S$: CLR (SP) ; $$TMP 
000130 005301 DEC Ri ; $$TMPL 
000132 001375 BNE S$ 
000134 005302 6$: DEC R2 3 $sTMPo 
000136 000767 BR as 
000140 105760 0000006 7$: TSTB OCTCRO) 3 5695 
000144 001027 BNE 10% 
000146 005001 CLR R1 a 4 5696 
000150 016037 000004G 000000G 8$ MOV OCT+4(RO), TEMP1 : 5698 
000156 060137 000000G ADO R1, TEMP1 :; Z,¢ 
000162 017737 000000G 0000006 MOV STEMP1, TEMPO i 5699 
000170 027727 000000G 000000G CMP STEMP2, @CRN.LOW : 5700 
000176 001005 BNE 9% 
000200 012702 177777 MOV @-1,R2 : #,RC.REG 5702 
000204 010277 000000G MOV R2,SRORX.ADOR ; RC.REG,* 
000210 000413 BR 12$ 



062701 
020127 
003752 
005204 
001331 
012700 
010077 
016300 
042700 
104436 
005205 
000243 

003663 
005726 
000207 

: Routine Size: 
; Maximum stack 

000009 004737 

000004 104412 
000006 000207 

3 Routine Size: 
>; Maximum stack 

RD ‘RX EXERCISER 
CLEANUP CODING SECTION 

ADD o4,R1 
CMP R1,014 
BLE 8s 
DEC R4 
BNE 3$ 
MOV @-1,R0 

MOV RO, @RORX. ADDR 
MOV CST+2(R3),RO 
BIC #177000 ,RO 
TRAP 36 
INC RS 
-WORD CLV!ICLC 

BLE es 
TsT (SP )- 
RTS PC 

$CODE$S + 4406 

.SBTTL LSCLEAN CLEANUP CODING SECTION 

JSR PC,LCLEAN 
TRAP le 
RTS PC 

$CODE$ + 4672 

900004 9$: 
000014 

108: 

177777 11$: 
000000G 
000002G 128: 
177000 

133: 

90 words, Routine Base: 
depth per invocation: 10 words 

004406 ' LSCLEAN: : 

4 words, Routine Base: 
depth per invocation: 2 words 

FI4 
27-Dec-1984 12:55:26 
2?-Dec-1984 09:53:18 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [ POWERS ) ZROAFO.8L1;461 

1,2 
3 Z,e 

3 COUNT 

s #,RC.REG 
3 RC .REG,« 

3; CTLR 

5EQ 0174 
Page 157 

(43) 

5€96 

5489 

5706 

5709 

5676 

5652 

5710 



ZRQAM2 
v01.9 

20
 

@r
 

@s
 

oF
 

OF
 

@F
 

Be
 

ce
 

er
 

@8
 

Os
 

ec
 

os
 

oF
 

a0
 $713 

5714 
5715 
5716 
$717 
5718 
5719 
5720 
S721 
$722 
5723 
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$741 
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5761 
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5764 
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G14 
RO/RX EXERCISER 27 Oec-1984 12:55:26 VAX 11 Bliss 16 V4.0-579 
OROP UNIT SECTION 27-Gec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO 

Sebttl ORGP UNIT SECTION 

Ye 

' THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE 
! TO NC LONGER BE TESTED. 

BGNODU; 

local 
UNIT : word, ' 
PRINT : byte initial (byte (FALSE)); ! 

label 
SEARCH; 

begin 

register 
INPUT = 0; 

8 

UNIT = . INPUT; ' 

end; ’ 

*2Z7Z:f BIT_TST (SWP_FLAGS, SWF_TRC) 
'7ZZthen 
'2Z2Z PRINTF (DBMS, .UNIT); 

SEARCH : ’ 

begin 

incr CTLR from 0 to (MAX_CTLR - 1) do : 

iner OFFSET from (0 + OF_UN) to (CUNITS_PER_CNTR - 1) « UNIT_SIZE + OF _UN) by UNIT_SIZE do ! 

if (.CST (.CTLR, .OFFSET + OF _DATA, D_UNIT) eql .UNIT) and : 
C.CST (.CTLR. .OFFSET + OF _DATA, O_PRES) eal PRESENT) 

then 
begin 

if (©.CST (.CTLR, .OFFSET + OF DATA, D_STAT]) eal ONLINE) or ' 
OUR (.UNIT] eql OU_ONLINE) or 

.OUR [.UNIT] eal DU_PROTECT) 

in 
PRINT = TRUE; : 

if (.CST (.CTLR, U_CNT) gtru 0) and 
(.CST (.CTLR, .GFFSET + OF _DATA, O_STAT) eal ONLINE) 

CST (.CTLR, U_CNT} = .CST (.CTLR, U_CNT] - 1; ! 

if (.CST (.CTLR, U_CNT) eql 0) and 

SEQ 0175 
Page 158 

-BL1;61 (44) 

UNIT NUMBER 
NO PRINTING 

RO = UNIT NO. 

GET UNIT NUMBER 
UNDECLARE PRO 

SEARCH BLOCK 

FOR EACH CNTR 

FOR EACH UNIT 

IF UNIT MATCHES 

IF UNIT ALIVE 

O.K. TO PRINT 

DECREMENT COUNT 
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RO/RX EXERCISER 

H14 

27-Dec-1984 12:55:26 
OROP UNI~ SECTION 27-Dec-1984 09:53:18 

(.CS’ (.CTLR, .OFFSET + OF _DATA, D STAT) eal ONLINE) 
then 

EOP _FLAG = TRUE; 

CST (.CTLR, .OFFSET + OF DATA, D_STAT]) = OFFLINE; 
end; 

leave SEARCH; 
end; 

end; 

if .PRINT or 
(.0UR (.UNIT) eal DU_CONF) or 
(.0UR (.UNIT) eql OU_INIT) or 
(.0UR (.UNIT) eql OU_ONLINE) or 
(.OUR [.UNIT) eal DU_PROTECT) 

then . 
tf 

PRINTF (OU_MSG, .UNIT); 
PRINTF (.DU_RSN ([.0UR [.UNIT)]); 
end; 

ENDOU; 

-SBTTL LOU DROP UNIT SECTION 
000000G LOu: JSR R1, $SAVES 

CMP -(SP),-(SP) 
000002 CLRB 2(SP) 

MOV RO,R1 
CLR RS 

1$: MOV R5,-CSP) 
000053 mov #53, -(SP) 
000000G JSR PC.BL SMUL 
000004 MOV RO, 4(SP) 
000003 MOV 63,R3 

2: MOV R3,RO 
000004 ADD 4(SP),RO 

ASL RO 
000000G MOV ocsT Re 

ADO RO,R2 
MOV R1,R4 
MOV (R2),RO 
SWAB RO 

177760 BIC #177760 ,R0 
CMP RO,R4 
BNE 84 

040000 BIT #40000. (R2) 
BEQ ¢ 
CLR R4 

020000 BIT #20000, (R2) 
BEQ 3$ 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS JZRQAFO. 

PRINT 
INPUT , UNIT 
CTLR 
CTLR,« 

«OFFSET 
OFFSET, « 

UNIT, # 

SEQ 0176 
Page 159 

BL1;61 (44) 

£ ALL UNITS OFFLINE 

! MARK UNIT OFFLINE 
! IF UNIT ALIVE 

! EXIT SEARCH BLOCK 
! IF UNIT FOUND 

! IF OW TO PRINT 

! “UNIT XX DROPPED” 
! REASON 

S712 

5734 
5744 
5748 

5746 
5748 

$749 

5753 



006301 
016116 
012746 
010600 
104417 

RD/RX EXERCISER 
DROP UNIT SECTION 

0009 i2 

000001 000062 

000001 

000002 

000007 

000011 

3$; 

4$; 

5$: 

6$: 
7$: 

8$: 

9$: 

108: 

114 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

INC R4 
BR 43 
CMPB DUR(R1),67 
BEQ 4$ 
CMPB DUR(R1),011 
BNE 7% 
MOVB 01,6(SP) 
MOV R5,(SP) 
MOV 126, -(SP) 
JSR PC .BLSMUL 
TST (SP)> 
ADD OCST+4,R0 
TSTB 1(RO) 
BEQ 5$ 
ROR R4 
SBCB 1(RO) 
BNE 6% 
6IT 20000, (R2) 
BEQ 6$ 
MOVB @1,E0P.FLAG 
BIC #20000, (R2) 
CMP (SP )+,(SP)+ 
BR 9$ 
ADO #12,R3 
CMP R3, 041 
BLE 2s 
CMP (SP)+,(SP)+ 
INC RS 
-WORD CLV!CLC 

BLE 1$ 
BIT #1,2¢SP) 
BNE 10% 
CMPB DUR(R1), 01 
BEQ 10% 
CMPB OUR(R1), 02 
BEQ 10$ 
CMPB DURC(R1), 07 
BEQ 10% 
CMPB DUR(R1),011 
BNE 118 
MOV R1, -C oP) 
MOV @0U .MSG, -(SP) 
MOV @2,-(SP) 
MOV SP RC 
TRAP 17 
MOVB DUR(R1).R1 
BIC @177400,R1 
ASL R1 
MOV DU.RSNCR1), (SP) 

MOV SP ,RO 
TRAP 17 

VAX-11 Bliss 16 V4.0-579 
DISK SUSER2: [POWERS ) ZROAFO.8L1;61 

; #(UNIT),¢ 

3; *(UNIT),« 

«, PRINT 
3 CTLR,« 

3 *,OFFSET 
3 OFFSET,« 

3; CTLR 

3; #,PRINT 

3; *C(UNiT),« 

3 *CUNIT),« 

3; *(UNIT),© 

3 *C(UNIT),© 

3; UNIT,« 

3 SP, 

8 *(UNIT),® 

3 SP, 

SEQ 0177 
Page 160 

(44) 

5754 

5755 

5758 
5760 

$761 
5763 
5765 
5766 

$768 
5770 
5751 

$746 

5744 

5778 

5779 

5780 

5781 

5782 

5785 

5786 



J14 
SEQ 0178 

ZRQAM2 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 16: 
vo1.9 DROP UNIT SECTION 27-Dec-1984 09:53:18 DISK $SUSER2: (POWERS ) ZRQAFO.8L1;61 (44) 

000364 062706 00001” ADD #10,SP ; 5784 

000370 0226-6 118; CMP (SP )+,(SP)- : $712 

000372 000207 RTS PC 

; Routine Size: 126 words, Routine Base: sCODE$ +» 4702 
; Maximum stack depth per invocation: 14 words 

.SBTTL L$O0U DROP UNIT SECTION 

000000 004737 004702 L$O0U:: JSR PC ,L.0U : 5787 

000004 104453 TRAP 53 
000006 000207 RTS PC 

; Routine Size: 4 words, Routine Base: $sCODE$ + 5276 
; Maximum stack depth per invocation: 2 words 



000012 
000014 
000020 
000024 
000026 
000032 
000034 
000036 
000040 
000042 
000044 
000050 
000052 
001054 
000056 
000060 

s Routine Size: 

m=
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e
e
 

004137 
105737 
100023 
010046 
012746 
004737 

RO/RK EXERCISER 
ADD UNIT SECTION 

ssbttl ‘ADD UNIT SECTION 

TO THE TEST CYCLE. 

BGNAU; 

local 
STINOX : 
ENDIDX : 

word, 
word; 

register 
UNIT = 0; 

if BIT_YST (SWP_FLAGS, SWF_CST) 
ther . 

in 

K14 

27-Dec 1984 12:55:26 
27 Dec 1984 09:53:18 

THE ADO-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES 
TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK 

VAX-12 Bliss 16 V4.0 579 
DISK $USER2: (POWERS ) ZRQAFO.8L1;61 

! UNIT NUMBER APPEARS: IN RO UPON ENTRY 

! IF CLEAR STAT. TABLES TRUE.... 
STINDX = .UNIT # TALLY_LEN; ' ZERO OUT 
ENDIOX = .STINOX + TALLY_LEN 1; ! ADDED 

incr COUNT from .STINOX to .ENDIDX do ! UNIT'S 
TALLY (.COUNT] = 0; ! STATISTICS 

end; 

ENDAU; 

.SBTTL LAU ADD UNIT SECTION 
000000G LAU: JSR R1, SAVE?) 
000000G TSTB SWP .FLAGS 

BPL 33 
MOV RO, -( SP) 

000033 MOV @33,-(SP) 
000000G JSR PC BL SMUL 

MOV RO,R2 
000032 ADO #32 ."2 

MOV RO,81 
DEC R1 
BR 2s 

1$: MOV R1,RO 
ASL RO 

000000G CLR TALLYCRO) 
2s: INC Ri 

CMP R1,R2 
BLE 1$ 
CMP (SP )+,CSP)+ 

3%: RTS PC 

2S words, Routine Base: sCODE$ + 5306 

UNIT, 

STINOX, ENOIDX 
# ,ENOIOX 
STINOX, COUNT 
COUNT 

COUNT, « 

COUNT 
COUNT , ENDIOX 

SEQ 0179 
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(45) 

5789 
5807 

5810 

$811 

$813 

5814 

5813 

5809 
5789 



L14 
SEQ 0180 

ZRQAM2 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 163 

v01.9 ADO UNIT SECTION 27-Dec-1984 09:53:18 DISK SUSER2@: [POWERS ) ZRQAFO.8L1;61 (45) 

; Maximum stack depth per invocation: 6 words 

.SBTTL LS$AU ADN UNIT SECTION 

000000 004737 005306 L$AU:: JSR PC,LAU ; 5816 

000004 104452 TRAP 52 

000006 000207 RTS PC 

: Routine Size: 4 words, Routine Base: sCODE$ + 5370 
; Maximum stack depth per invocation: 2 words 



ZRQAM2 
vO1.9 

5819 
5820 
5821 
$822 
5823 
5824 
$825 
5826 
$827 
5828 
5829 
5830 
5831 
5832 m=
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be
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Re
 
e
e
 

000000 012737 

000006 000002 

3; Routine Size: 

M14 
SEQ 0181 

RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 164 
NON-EXISTENT MEMORY TRAP HANDLER 27 Dec 1984 09:53:18 DISK SUSER2: [POWERS )ZROQAFO.8L1;61 (46) 

Ssbttl ‘NON EXISTENT MEMORY TRAP HANOLER 

+ 

THIS TRAP HANOLER IS VECTOREO FROM LOCATION 4 FOR ALL UNIBUS TIMEOUT 
ERRORS, INOICATING THAT AN ATTEMPT WAS MADE TO REFERENCE A NON-EXISTENT 
MEMORY LOCATION. ITS MAIN PURPOSE IS TO SET A FLAG FOR THE RORX 
REGISTER EXISTENCE TEST, INDICATING THE ABSENCE OF A DEVICE REGISTER. 

BGNSRV (NEX_TRAP); 

NEX = TRUE; ! NEX TRAP OCCURRED 

ENOSRV; 

-SBTTL NEX.TRAP NON-EXISTENT MEMORY TRAP HANDLER 
000001 000000G NEX. TRAP: : 

MOV @1,NEX i 5830 
RTI ; 5828 

4 words, Routine Base: sCODE$ + 5400 
>; Mex’ mum stack depth per invocation: O words 



ZRQAM2 
v01.9 

5833 
5834 
5835 
5836 
$837 
5838 
5839 
5840 
5841 
5842 
5843 
5844 
5845 
$846 
5847 
5848 
5849 
5850 
$851 
$852 
5853 
5854 
$855 
5856 
5857 
5858 
$859 
5860 
5861 

s Routine Size: 
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005237 
023727 
103404 
105237 
005037 
123727 
103404 
105237 
105037 
123727 
103402 
105037 
000002 

RD/RX EXERCISER 
TIME OF DAY 

Ssbttl ‘TIME OF DAY 

Y. 

THIS INTERRUPT SERVICE ROUTINE KEEPS TRACK OF THE TIME-OF DAY 
‘ 

BGNSRV (TIME); 

CLK TICKS = .CLK_TICKS 

if .CLK_TICKS gequ 3600 
then 

begin 
MINUTES = .MINUTES 
CLK_TICKS = 0; 
end: 

if .MINUTES gequ 60 

HOURS = .HOURS + 1; 
MINUTES = 0; 
end; 

if .HOURS gequ 24 

«i; 

+1; 

TIME: : 

1$;: 

2s: 

3$: 

25 words, Routine Base: 
3; Maximum stack depth per invocation: O words 

~ SBTTL 
INC 
cmp 
BLO 
INCB 
CLR 
CMPB 
BLO 
INCB 
CLRB 
CPB 
BLO 
CLRB 
RTI 

N14 
27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

! INCREMENT CLOCK -TICKS 

! UPDATE MINUTE COUNT 

! UPDATE HOUR COUNT 

! RATIONALIZE HOURS 

TIME TIME OF DAY 
CLK. TICKS 
CLK. TICKS, #7020 
1 
MINUTES 
CLK. TICKS 
MINUTES , 074 

$CODE$ + 5410 

VAX-11 Bliss 16 V4.0-579 
OISK $SUSER2: (POWERS } ZRQAFO.BL1:61 

SEQ 0182 
Page 165 

(47) 

5841 
5843 

5846 
5847 
5850 

$853 
5854 
5857 

$859 
5839 



b1S 
SEQ 01483 

TROAMC RO ‘AK EXERCISER 27-Oec 1964 12:55:26 vAX 11 Bliee 16 v4.0 $79 Pege 166 
vc} 9 GOBM& ROUTINES 2? Dec 1964 09:53:18 OI Sa SUSER2 : [ POWERS | 7ROAFO .0 1561 (48) 

5862 =} @eett) GOBA ROUTINES 
$865 1 

i 5864 1 globel routine SET CPAR (CILM) : novelue - 

3 $865 1 
3 5866 1 te 
3 $667 1 Hy THIS ROUTINE SETS WP Tee COPOIUNLY-USED CONTROLLER -RELATED DATA ITEMS 

5668 | ’ FOR THE GIVEN CONTROLLER MLPBER. 
$669 i , 

3 $870 1 : TemPuts: 

$671 1 ’ CLR 3 «=CONTROLLER MAP@ER 
3 $872 1 ‘ 

$873 1 , TPPLICIT QuTPuts: 
$a74 1 , CCTLA - CURRENT CONTROLLER MPBER 

3 $6751 ’ CST_ADOR - ADORESS OF CONTROLLER'S STATUS TARE 
3 $876 1 ’ OCT _ADOR - ADORESS OF CONTROLLER'S ORIVER TABLE 
3 Foo 1 ’ RORX ADOR ADORESS OF CONTROLLER'S IP REGISTER 

a | ’ 
3 $a79 1 
3 $880 2 "A 

5861 2 CCTLA © .CYLR; ' SEY CURRENT CONTROLLER MPBER 
3 $8682 2 CST_ADOR = CST - (.CTLR oe CST_LEN © 2); ' CA CULATE ADORESS OF CONTROLLER S CS’ 

3 5683 2 OCT ADOR © OCT - (.CTLR o OCT LEW e@ 2); ' CALCULATE ADORESS OF CONTROLLER S 0C” 

3 5884 2 GORK ADOR = .CST_ADOR (IP _ADOR); * GET CONTROLLER’ 5 DEVICE ADDRESS 
$665 1 ene. 

.SBTTL SET. CRAR GLOBAL ROUTINES 
000000 010146 SET. CPAR: : 

Ov R1.- (XP) . 5864 
000002 016601 000008 OV 4(SP).R1 . o &,e 5681 

000006 010137 O000000G mOv A1,CCTLR 
000012 010146 Ov Rl, (SP) . 5862 

000014 012746 000126 “ rv @126, -( SP) 
000020 004737 G00000G JSR PC. OPA 
000024 062700 000000G ADO ecsT ,a0 
000030 010037 O00000G Ov R0,.CST. ADOR 
000034 010116 Ov R1. CSP) . 5683 
0000%% 012746 000022 mov 022. -(P) 
000042 004737 GO00000G JSA PC OOM 
000046 062700 000000G ADO OOCT ,RO 
000052 010037 O00000G Ov RO .0CT. aDOR 
000056 017737 O00000G O00000G Ov 8CST. ADOR ,RORX . ADOR $884 
000064 062706 000006 ADO 06. SP 5880 
000070 012601 mOv (SP )- Ri 5864 
000072 000207 RATS PC 

>; Reutine Size: 30 words, ~m tine Beso: sCODEt - $472 
; Mex. qum stect depth per :nvocet on: 5 words 



Cl' 
SEG 0100 

TROAMS RO/AX EXERCISER 27 Dec 1964 12:55:26 VAX 11 Bliee 16 v4.0 $79 Pege 167 
vo1.@ GL.OBA ROUTINES 27? Dec 1964 09:53:18 O1SK SUSERZ : (POWERS )7TROAO.0 1561 (a) 

3 $686 1 Qlobel routine SET UPAR (OFFSET) : novelue ° 
: $687. '. 
3 $8866 1 : THIS ROUTINE SETS UP THE COPPIONLY-USED UNIT -RELATED DATA ITEMS FOR 
; $689 (1 ' THE CURRENT CONTROLLER AND GIVEN CST OFFSE’ 
3 $890 1 : 
3 $691 1 ' INPUTS: 
: 5A92 (1 : OF FSET WORD OFFSET INTO CURRENT CONTROLLER S CST WHICH 

$8693 1 ‘ DESCRIBES A UNIT 
: 5$aoa 1 : 
3 5895 1 : IMPLICIT INPUTS. 
3 5696 1 ‘ CST ADDR ADORESS OF CURRENT CONTROLLER S CST 

$897 1 ’ 
$696 «(1 ‘ IMPLICIT OuTPuTs: 

3 5699 1 ! CUOFF - CURRENT UNIT'S CST OFFSET 
3 5900 1 : CDISK - CURPENT DISK ADORESS (RO/RX DISK NUPBER) 
3 $901 1 ' LSLUN - CURKENT UNTT NUMBER (ORS UNIT NUMBER ) 
3 2302 1 ‘ T_ADOR - ADORESS OF CURRENT UNIT'S STATISTICS OBLOrK (TALLY) 
3 590 1 ! 
3 5904 2 in 
3 5905 2 CONF © .OFFSET; 
3 5906 2 COISK = .CST_ADOR [ OFFSET + OF _DATA, O_DISK NUM); 
; $907 2 LS8LUN * .CST_ADOR [.OFFSET » OF DATA, D_UNIT); 
3 5906 2 T ADOR = TALLY « (.LOLUN © TALLY _LEN © 2); 
F 5909 1 end; 

.SBTTL SET.UPAR GLOBAL ROUTINES 
000000 010146 SET. UPAR:: 

MOv R1,-CSP) 3 $886 
000002 016637 000008 000000G Ov 4( SP), CUOFF 3 OFFSET, « $905 
000010 016600 000004 MOV 4(SP),RO0 ; CUOFF ,e $906 
000014 006300 ASL RO 
000016 063700 000000G ADO CST. ADOR ,RO 
ooocd22 111037 MOVB (RO). CDISK 
000026 042737 177760 000C000G BIC 0177760 ,CDISK 
000034 011001 MOV (RO),R1 3 $907 
000036 000301 SWAB Ri 
000040 042701 177760 BIC 0177760,R1 
0000464 010137 000000G Ov R1.LSLUN 
000050 010146 Ov R1,-( SP) ; LSLUN,e 5908 
000052 012746 000066 MOV 066. -( SP) 
000056 004737 G00000G JSR PC OL SPU 
000062 062700 000000G ADO OTALLY,RO 
000066 010037 000000G MOV RO, T.ADOR 
000072 022626 CoP (SP )+,CSP)- ; 5904 
000074 012601 Ov (SP)-,R1 : 5886 
000076 000207 RTS PC 

3; Routine Size: 32 words, Routine Beee: *sCOOEs - 5566 
; Meximum steck depth per invocetion: 4 words 



DIS, 
SEQ 0145 

ZROQAM2 RO/Rx EXERCISER 27 Dec 1984 12:55:26 VAX 11 Blies 16 v4.0 $79 Pege 168 
v01.9 GLOBAL ROUTINES 27 Dec 1984 09:53:18 OTSK SUSERZ: [POWERS |) ZRQAFO.801;6: (SO; 

globel routine GET_PKT (CTLR) » 

THIS ROUTINE SEARCHES THE MSCP PACKET POOL ALLOCATION TABLE (PKT USE ) 
FOR A FREE MSCP PACKET TO ALLOCATE TO THE GIVEN CONTROLLER. IF ONE IS 
FOUND, THE PACKET IS ZEROED OUT, AND THE PACKET INDEX IS RETURNED 
TO THE CALLER. OTHERWISE, A -1 IS RETURNED INDICATING NONE AVAILABLE. 

INPUTS: 
CTLR - CONTROLLER NUMBER REQUESTING ALLOCATION 

begin 

locel 
index : signed word initial ( 1), 
RING_ADOR : word, 
PACKET_OWNED : byte, 
NEXT _PACKET : byte; 

NEXT_PACKET = .NEXT_PKT_USE; ! NEXT PACKET TO TRY 

ince COUNT from 0 to (PKT_CNT - 1) do ! FOR EACH ENTRY IN ALLOCATION TABLE 
in 

Pp T_OWNED = FALSE; 

if .PKT_USE (.NEXT_PACKET) les 0 ' IF ENTRY INDICATES FREE PACKET 

then 
begin 
RING_ADOR = .OCT_AOOR ([RR_BEG); ! FIRST RESPONSE PACKET'S ADDRESS 

iner I from 1 to (RRING_LEN + CRING_LEN) do ! FOR EACH PACKET ADORESS 

if (..RING_ADOR eaqle .MSCP_PKT [ .NEXT_PACKET, PKT_LO)) and 
((C.RING_ADOR + 2) end ED_OWN) eal ED_OWN) 

then 
begic § CHECK ADORESS AND OWNERSHIP 
P T_OWNED «= TRUE; § PACKET OWNED BY CONTROLLER 
exitloop: 

elee 
RING_ADOR = .RING_ADOR . 4; * ADORESS OF NEXT PACKET IN RING 

if not .PACKET_OWNED ! IF NOT ALREADY USED 

then 
in 

PK? USE ( .NEXT_PACKET]) = .CTLR; t ALLOCATE PACKET TO CONTROLLER 
index = .NEXT_PACKET; 
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RO/RX EXERCISER 
GLOBAL ROUTINES 

incr J from 2 to (PKT_LEN 1) 
MSCP_PKT ( .NEXT_PACKET, .J, 

exitloop: 

end; 

end; 

NEXT_PACKET = .NEXT_PACKET + 1; 

if .NEXT_PACKET gequ PKT_CNT 

NEXT_PACKET » 0; 

end; 

if C. index 0) and 
(.PKT_ (. index] geq 0) 

then 

in 
MSCP_PKT [. index, MSGLEN) » SZ_GEN; 
MSCP_PKT [. index, CREDITS) = 1; 
NEXT_PKT_USE = .NEXT_PACKET + 1; 

27 Dec -1984 12:55:26 
27-Dec-1984 09:53:18 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: [POWERS )ZRQAFO.BL1;61 

¢ ZERO OUT PACKET 
* 0; 

! DONE 

! TRY NEXT PACKET IN RING 

! IF BEYOND ALL PACKETS, START AT THE TOP 

! IF PACKET FOUND 

! PACKET SIZE - ONLY ONLINE AND SCC CHANGE IT 
! CREDIT SIZE 
! NEXT PACKET TO ALLOCATE 

if .NEXT_PKT_USE gequ PKT_CNT 
then 

NEXT_PKT_USE = 0; ! CYCLE BACK TO BEGINNING IF AT END 

end; 

-S8TTL GET.PKT GLOBAL ROUTINES 
000000G GET .PKT:: 

JSR R1, SSAVES ; 
000006 SUB 66 ,SP 
177777 MOV 6-1,R4 ; *, INDEX 
000000G 000004 mMOvB NEXT. PKT.USE,4(SP) 3 *,NEXT. PACKET 
000014 000002 MOV 614 ,2(SP) s *, COUNT 

1s: CLRB CSP) s PACKET. OWNED 
CLR R1 3 

000004 BISB 4(SP),R1 3; NEXT. PACKET, «¢ 
000000G TST PKT .USECR1) 

BGE 7$ 
000000G MOV OCT. ADOR ,RO A 
000004 MOV 4(RO),RS + *,RING.ADOR 

5EQ 0186 
Pege 169 

(50) 

5911 

5923 
$932 
5934 
5936 
5938 

5942 



010146 
012746 
004737 
012702 
021560 
001014 

(01027 
116661 
010104 
010116 
012746 
004737 
005726 
012702 
010003 
060203 

RO-Rx EXERCISER 
GLOBAL ROUTINES 

000166 
000000G 
000010 
000000G 

00000< 

O77777 
100000 

000001 

000004 

000001 000004 

000004 000014 

es: 

3$; 

43: 

S$: 

6$: 
7%: 

8$: 

9¢: 

1s, ; 
27-Dec-1984 12:55:26 
2? Dec-1984 09:53:18 

R1, (SP) 
9106, -(SP) 
PC.BL SMUL 
#10,R2 
CRS) .MSCP.PKTCRO) 

$ 
@2,R3 
R5,R3 
@77777,R3 
R3,6-100000 
3$ 
@1,4(SP) 
4% 

61,4(SP) 
6$ 
30(SP), PKT .USE(R1) 
R1,R4 
R1,(SP) 
43, -(SP) 
PC .BL SMUL 
(SP )> 
@2,R2 
RO,R3 
R2,R3 
R3 
MSCP ..PKTCR3) 
Re 
Re, @42 
5$ 
(SP)+,(SP)- 
9% 
(SP )+,(SP)+ 
4(SP ) 
4(SP),@14 
83 
4(SP) 
e(SP) 
1$ 
R4 
11% 
PKT .USECR4 ) 
11% 
R4,-(SP) 
#106, -(SP) 

PC,BL SMUL 
040, ,MSCP .PKT +6( RO) 
17, MSCP .PKT+10(RO) 
SLAMSCP.PKT+10(RO) 

¢) 
10(SP),RC 

SEQ 0187 
VAX 11 Bliss 16 V4.0-579 Page 170 
DISK SUSER2: [ POWERS )ZROAFO.8L1;61 (50) 

; 5946 

s 1 5944 
3 RING. ADOR,«¢ 5946 

3 $947 
3 RING. ADOR, « 

3; @, PACKET.OWNED 5951 
3 5950 
s #,RING.ADOR 5955 
:; I 5944 

3 @, PACKET. OWNED 5957 

; CTLR,« 5961 
3s @, INDEX 5962 
; 5965 

3 *.J 5964 
; 5965 
ry J,* 

; J 5964 

ry J,¢ 

$ 5960 

, 5941 
3 NEXT. PACKET 5973 

3; NEXT. PACKET, =s §975 

3 NEXT. PACKET 5978 

3; COUNT 5934 

s INDEX 5982 

3 *C INDEX) 5983 

; INDEX,« 5987 

; 5988 

H 5989 
3 NEXT. PACKET, «+ 



6000 

005200 
110037 
120027 
103402 
105037 
022626 
010400 
062706 
000207 

; Routine Size: 
; Meximum stack 

1 
1 

RO/RX EXERCISER 
GLOBAL ROUTINES 

000000G 
000014 

000000G 
108: 
118: 

0C0006 

123 words, Routine Base: 
depth per invocation: 13 words 

GIS 
27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

RO 
RO,NEXT.PKT USE 
RO, 014 
10$ 
NEXT .PKT USE 
(SP)+,(SP)- 
R4,RO 
6 , SP 
PC 

$CODE$ + 5666 

SEG 0188 
VAX 11 Blise 16 V4.0 579 Page 171 
DISK SUSERZ: [POWERS ) ZPQAFO.8L1;61 (50) 

: NEXT. KT USE, « 5991 

; 59953 
: 5966 
; INOEX,« 5923 
; 5911 



H15 
SEQ 0189 

ZRQAM2 RO/RX EXERCISER 27-Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 172 

vo1.9 GLOBAL ROUTINES 27-Dec-1984 09:53:18 OISK 8USER2: (POWERS )ZROAFO.BL 1;61 (51) 

globel routine PUT_PKT (index) : novelue = 

te 

! THE MSCP PACKET DESIGNATED BY “INDEX” IS RETURNED TO THE POOL BY THIS 
: ROUTINE . 
’ 

begin 

local 
RING_ADOR : word, 
OWNER : word; 

RING_ADOR = .DCT_ADOR (RR_BEG]): * ADDRESS IN FIRST RESPONSE RINC 

incr COUNT from 1 to (RRING_LEN + CRING_LEN) do ! FOR EACH ADORESS IN THE RINGS 
begin 

if .MSCP_PKT [.index, PKT_LO) eqla ..RING_ADOR ' IF ADDRESS MATCHES 

then 
begin 
OWNER = .RING_ADOR + 2; ' ADDRESS OF OWNERSHIP WORD 
.OWNER = . OWNER and (not (ED_OWN)) and (not (ED_FLAG)) ; * GIVe OWNERSHIP TO HOST 
end; 

RING_ADOR = .RING_ADOR >» 4; * LOOK AT NEXT PACKET ADORESS IN RING 

end; 

PKT_USE [. index) = -1; 

S 3 
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end; 

-SBTTL PUT.PKT GLOBAL ROUTINES 
000000 004137 000000G PUT .PKT: : 

JSR R1, $SAVE4S 
000004 013700 000000G MOV OCT. ADOR ,RO 
000010 016001 000004 MOV 4(RO),R1 
000014 016602 000014 MOV 14(SP),Re 
000020 010246 MOV R2,-(SP) 
000022 012746 000106 MOV 0106, -(SP) 
000026 004737 000000G JSR PC, BL SMU 
000032 012704 000010 MOV 010,R4 ; *, COUNT 6021 
000036 026011 000000G 1$: CMP MSCP..PKTCRO),(R1) ; *,RING.ADOR 6024 
000042 001005 BNE es 
000044 012703 000002 MOV @2,R3 ; *, OWNER 6028 

6004 
6019 

¢,RING.ADOR 
INDEX, « 6024 

ee
 

ee
 

we
 

Os
 



SEQ 0190 
ZRQAM2 RO/Rx EXERCISER 27-Oec 1984 12:55:26 VAX 11 Blies 16 V4,.0-579 Page 173 
v01.9 GLOBAL ROUTINES 27-Dec 1984 09:53:18 OISK SUSER2: (POWERS ) ZRQAFO.BL1;61 ($1) 

000050 0601035 ADD R1,R3 s RING. ADOR, OWNER 
000052 042713 140000 BIC #140000, (R3) ; *,QWNER 6029 

000056 062701 000004 2s: a0 04,R1 ; @,RING.ADOR 6033 
000062 005304 DEC R4 ; COUNT 6021 
000064 001364 BNE 1$ 
000066 112762 000377 900000G MOVB 0377,PKT .USE( Re ) ; 6037 
000074 022626 CMP ($P)+,CSP)> : 6012 

000076 000207 RTS PC : 6004 

; Routine Size: 32 words, Routine Base: sCODE$ - 6253 
; Maximum stack depth per invocation: 8 words 

3 6040 1 
3 6041 1 



e
 

i
 

os
 

ct
 

e
 

es
 

I
 

os
 

e 
e
 

e 
e
 

2.
 

J 
e 

3
3
 

SO
 

e
l
 

e
k
 

e
d
 

a 

000000 010146 

3; Routine Size: 

ROD/Rx EXERCISER 
GLOBAL ROUTINES 

routine PUTA_PKT (CTLR) : novalue = 

TO A PARTICULAR CONTROLLER. 

INPUTS: 

incr COUMT from 0 to (PKT_CNT 1) do 

if .PKT_USE [.COUNT) eql .CTLR 
then 

PKT_USE [.COUNT) = -1; 

000000G 1$: MOvB 

es: INC 

16 words, Routine Base: sCODES + 
>; Maximm stack depth per invocation: 2 words 

CTLR CONTROLLER NUMBER 

7 0 
Uv 

27-Dec-1984 12:55:26 
27 Dec-19864 09:53:18 

! DEALLOCATE IT 

PUTA.PKT GLOBAL ROUTINES 

Ri, -CSP) 

RO 
PKT.USECRO),R1 
R1,4(SP) 
2s 
0377, PKT .USECRO) 

(SP )+,R1 
PC 

6354 

VAX-11 Blies 16 V4.0-579 
DISK $SUSER2: , POWERS ) ZRQAFO.B8L1;61 

THIS ROUTINE DEALLOCATES ALL MSCP PACKETS WHICH HAVE BEEN ALLOCATED 

! FOR EACH ENTRY IN ALLOCATION TABLE 

! IF PACKET IS ALLOCATED TO GIVEN CONTROLLER 

COUNT 
*(COUNT),*¢ 
«,CTLR 

*, * (COUNT) 
COUNT 
COUNT, « 

SEQ 0191 

oe 

Page 174 
(S52) 

6042 
6052 
6054 

6056 
6052 

6042 
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b
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ee
 

004137 

012703 
005001 
105761 
002025 
116661 
010103 
010146 
012746 
004737 
022626 
005002 
010004 
060204 
006304 
005064 

Cif, 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 579 
GLOBAL ROUTINES 27-Dec-1984 09:53:18 DISK SUSER@: [POWERS )ZRQAFO.8L1;61 

global routine GET_RETPKT (CTLR) = 

+ 

THIS ROUTINE SEARCHES THE RETURN PACKET POOL ALLOCATION TABLE (RP _USE ) 
FOR A FREE RETURN PACKET TO ALLOCATE TO THE GIVEN CONTROLLER. IF ONE IS 
FOUND, THE PACKET IS ZEROEO OUT, ANO THE PACKET INDEX IS RETURNED 10 
THE CALLER. OTHERWISE, A -1 IS RETURNED INOICATING NONE AVAILABLE. 

e
e
r
 

e
e
 

e
r
 

e
r
 

e
r
 

e
e
 

e
e
 

e
y
 

INPUTS: 
CTtR - CONTROLLER NUMBER REQUESTING ALLOCATION 

begin 

local 
index : signed word initial ( 1); ' ASSUME NONE AVAILABLE 

incr COUNT from 0 to (RP_CNT - 1) do ' FOR EACH ENTRY IN TABLE 

if .RP_USE (.COUNT) lss 0 ' IF FREE RETPKT IS FOUNO 
then 

begin 
RP_USE (.COUNT) = .CTLR; ' ALLOCATE RETURN PACKET TO CONTROLLER 
index = .COUNT; 

incr J from 0 to CRP_LEN 1) do § ZERO OUT RETPKT 
RETPKT [.COUNT, .J, 0, 16, 0) = 0; 

exitloop; ' DONE 
end; 

return .index; ' RETURN PACKET INDEX COR 1) TO CALLER 
end; 

.SBTTL GET.RETPKT GLOBAL ROUTINES 
000000G GET.RETPKT:: 

JSR R1, $SAVE4 i 
177777 MOV @-1,R3 3; *, INDEX 

CLR R1 ; COUNT 
000000G 1$: pce. RR USECRI) ; #(COUNT) 

$ 
000014 000000G MOVB 14(SP),RP.USECR1) ; CTLR, sC COUNT ) 

MOV R1,R3 3 COUNT, INDEX 
MOV R1,-(SP) 3; COUNT,« 

000026 MOV 626, (SP) 
000000G JSR PC, BL SMUL 

CMP CSP )+,CSP)- 
CLR R2 ; J 

ef: MOV RO,R4 ; 
ADD R2,R4 ; J. 
ASL R4 

000000G CLR RETPKT(R4) 

SEQ 0192 
age 175 

(53) 

6057 
6069 
6074 
6076 

6079 
6080 
6083 

6082 
6083 



ZRQAM2 
v01.9 

000060 
000062 
000066 
000070 
000072 
000074 
000100 
000102 
000104 

; Routine Size: 

05202 
020227 
003767 
000404 
005201 
020127 
003744 
010300 
000207 

RO/RX EXERCISER 
GLOBAL ROUTINES 

000025 

000007 

35 words, 

3$;: 

4$; 

Routine Base: 
; Maximum stack depth per invocation: 68 words 

INC Re 
CMP R2,025 
BLE ef 
BR 4$ 
INC Ri 
CMP R1i,07 
BLE 1$ 
MOV R3,RO 
RTS PC 

sCODE$ + 6414 

L15 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS )ZRQAFO.BL1;61 

J 
J,¢ 

3 
s COUNT 
: COUNT,« 

INDEX, « 

SEQ 0193 
Page 176 

(53) 

6082 

6078 
6074 

6069 
6057 



ZRQAM2 
v01.9 

6090 
6091 
6092 
6093 
6094 
6095 
6096 
6097 (o

ul
 

al
l 

all
 
oo
l 

cel
l 
ol
l 

coo
l 

oe
 

000000 016600 

000004 112760 
000012 090207 

; Routine Size: 

M1 a 

SEQ 0194 
RDO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 177 
GLOBAL ROUTINES 27-Dec-1984 09:53:18 DISK SUSERZ: ( POWERS } ZRGAFO.8L1;61 (54) 

alobal routine PUT_RETPFT (index) : novalue = 

", 

' THE RETURN PACKET DESIGNATED BY "INOEX” IS RETURNED TO THE POOL Br THIS 
! ROUTINE . 
iy 

RP USE [. index] * 1; 

.SBTTL PUT.RETPKT GLOBAL ROUTINES 
000002 PUT .RETPKT:: 

MOV 2(SP),RO ; INODEX,« 6097 
000377 000000G 40VB 6377,RP.USE(RO) 

RTS PC ; 6090 

6 words, Routine Base: %sCOQDE$ + 6522 
; Maximum stack depth per invocation: 0O words 



ZRQAM2 
v01.9 

6098 
6099 
6100 
6101 
6102 
6103 
6104 
6105 
6106 
6107 
6108 
6109 
6110 
6111 
6112 
6113 
6114 
6115 
6116 
6117 
6118 
6119 
6120 
6121 
6122 
6123 
6124 
6125 
6126 
6127 
6128 
6129 
6130 
6131 
6132 
6133 
6134 
€135 
6136 
6137 = 
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ee
 

pe
 

ee
 

pe
 

010146 

005076 
005001 
105761 
002011 
113761 
010100 
006300 
016076 

RO/RX EXERCISER 
GLOBAL ROUTINES 

global rout ne GET_IO BUFF (ADDR) : 

POOL . 

INPUTS: 

IMPLICIT INPUTS: 
CCTLR 

OUTPUTS: 

begin 
.ADDR = 0; 

No 
27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

novalue = 

CURRENT CONTROLLER NUMBER 

incr COUNT from 0 to (QIO_PER_CTLR * MAX_CTLR 1) do 

if .BUFF_OWN (.COUNT] lss 0 

then 

begin 
BUFF OWN (.COUNT]) = .CCTLR; 
.ADOR = .BUFF_AGOR [.COUNT); 
exitloop; 
end; 

end; 

000004 

000000G 1$: 

ADDR ADDRESS TO STORE THE 2 WORD BUFFER DESCRIPTOR 

THE ALLOCATED BUFFER'S DESCRIPTOR IS LOADED INTO THE TWO 
WORDS AT “ADOR” AND "ADOR + 2". OTHERWISE, A ZERO IS RETURNED 
AT “ADOR” IF NO BUFFERS ARE AVAILABLE. 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS JZRQAFO.B8L1:61 

THIS ROUTINE HANOLES THE ALLOCATION OF AN I/0 BUFFER FROM THE BUFFFR 

! ASSUME FAILURE 

! FOR EACH ENTRY IN BUFFER TABLE 

! IF BUFFER IS FREE 

' ALLOCATE BUFFER TO CONTROLLER 
! RETURN BUFFER DESCRIPTOR 
! DONE 

! ROUTINE 

.SBTTL GET.IO.BUFF GLOBAL ROUTINES 
GET.IO.BUFF:: 

R1,-CSP) 

@4( SP) 
R1 
BUFF -OWNC RL) 

CCTLR, BUFF .OWNCR1 ) 
R1,RO 
RO 
BUFF .ADDRC RO), 84( SP) 

GET IO_BUFF 

ADOR 
COUNT 
*( COUNT ) 

*, *( COUNT ) 
COUNT ,« 

+, ADOR 

SEQ 0195 
Page 178 

(55) 

6100 
6122 
6124 
6126 

6131 
6132 



: Rout ne Sze: 
Meu mm stack : 

e 

6138 
6139 

000404 
005201 
02012” 
003760 
012601 
00020” 

i 
i 

RO/R« EXERCISER 
GOBA ROUTINES 

Pa 

00000 ~ 

33: 

2e words. Rout re Beoe: 
deeth per nrvocet om: 2 words 

27 Dec 1984 12:55:26 
2? Dec 1984 09:53:18 

BP 38 
INC Ri 
Cop Ri ,e7 
BLE 18 
Ov (SP )-,R1 

RTS eC 

sCODES - 653% 

VAX 11 Bliiee 16 44.0 $79 
OTSKSUSERG : ( POMERS | TROAFO. M156; 

3 

5 COUNT 
3 Count o® 

460198 ns 
ege i 

£35, 

6130 
6126 

@10¢ 



- 

if 
~ 

SEQ 0197 
ZROAMC RO/AK EXERCISER 27? Dec 1964 12:55:26 VAX 11 Bl: e0 16 V4.0 579 Pege 150 
vo1.9 GLOBA ROUTINES 27? Dee 1964 09:53:18 OISKSUSERZ: [ POWERS |) ZROAFO.8L1561 (56) 

3 6140 1 @lebel rout ne Pu’ 10 BUFF (ADDR : novelue - 
3 6141 1 
3 6142 1 $- 
3 6148 #1 ' THIS ROUTINE HANDLES THE DEALLOCATION OF AN 1/0 BUFFER, RETURNING I’ 
3 6144 1 : TO THE BUFFER POOL 
Fy 6145 1 : 
3 614 #1 ‘ IwPuts: 
: 6147 1 ‘ ADDR 8 ADORESS OF THE 2-WORD BUFFER DESCRIPTOR TO BE 

3 6148 1 ’ OEM LOCATED 
: 6149 #1 : 
3 6150 1 
3 6151 1 ince COUNT from 0 to (QI0_PER CTLR «© MAX CTLA 1) do * FOR EACH ENTRY IN BUFFER TABLE 
3 6152 1 
3 6153 1 i¢ .BUFF _ADOR [.COURT) eale ..ADOR * SF THIS IS THE BUFFER'S ENTR’ 

3 6155 2 in 
3 61356 2 F_ OWN [ COUNT) = 1; * DEALLOCATE BUFFER 
3 6157 2 exitloop; * OONE 
3 6158 1 end; 

.SBTTL PUT.I0.BUFF GLOBAL ROUTINES 
000000 010146 PUT IO. PUFF: ;: 

MOV R1, -(SP) 3 6140 
000G02 005001 CLR Ri 3: COUNT 6151 
000004 010100 18: MOV R1,R9O 3s COUNT,« 6155 
000006 066300 ASL RO 
000010 026076 000000G 000004 CMP BUFF . ADOR( RO), 84( SP) s @,ADOR 
000016 001004 BNE Pa) 
000020 112761 000377 000000C mOVB 6377 BUFF _OWN(R1) s ¢,e(COUNT) 6156 
000026 000404 BR 3¢ : 6155 
000030 005201 2s: Iw Ri s COUNT 6151 
000032 020127 000007 Cop R107 3 COUNT,» 
000036 003762 BLE 18 

| 000040 012601 36: MOV (SP )+,R1 : 6140 
000042 000207 ATS PC 

3 Routine Size: 18 words, Routine Base: sCODES - 6612 
>; Mexiam stack depth per invocetion: 2 words 



g t 

000032 
000034 
000036 

; Routine Size: 
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ee
 

010146 

005000 
116001 
020137 
001003 
112760 
005200 
020027 
003764 
012601 
000207 

RO/Rx EXERCISER 
GLOBAL ROUTINES 

globel rout: ne PUTA BUFF 

o 

o
m
e
m
s
a
r
e
s
 

D1. 
SEQ 019 

27-Dec 1964 12:55:26 VAX 11 Blies 16 v4.0 579 Pege 
27 Dec-1984 09:53:18 DISK SUSERZ: (POWERS )ZROAFO.8L1;61 

: novelue ° 

THIS ROUTINE DEALLOCATES ALL 1/0 BUFFERS WHICH HAVE BEEN ALLOCATED 70 
THE CURRENT CONTROLLER (CCTL®). 

ince COUNT from 0 to (QIO_PER _CTLR © MAX CTLR 1) do ! FOR EACH ENTRY IN BUFFER TABLE 

if .BUFF _OWN (.COUNT) eal .CCTLR 
then 

BUFF _OWN {.COUNT) = 

000000G 
000000G 

000377 000000G 

000007 

16 words, 

! IF THIS BUFFER MLOCATED TO CURRENT CONTROLLER 

“13 ! OEALLOCATE IT 

-SBTTL PUTA.BUFF GLOBAL ROUTINES 
PUTA. BUFF : 

OV R1,-CSP) Hy 

CLR RO : COUNT 
18: MOvB BUFF .OWNCRO),R1 : @(COUNT),« 

CMP R1,CCTLR 
BNE et 
Move @377 .BUFF .OWNCRO ) 3 @,e( COUNT) 

es: INC RO s COUNT 
cep RO, 07 3 COUNT,« 
BLE 18 
MOV (SP)+- Ri 3 
RTS PC 

Routine Bese: sCODEs - 6656 
; Meximum stack depth per invocetion: 2 words 

8 
181 

($7) 



E16 
SEQ 0199 

ZRQAM2 RO/RX EXERCISER 27-Dec 1984 12:55:26 VAX-11 Blies 16 V4.0-579 Page 182 
vo1.9 GLOBAL ROUTINES 27 Dec-1984 99:53:18 DISK 8SUSERZ: [POWERS ) ZROAFO.8L1:61 (58) 

3 6171 1 globel routine OUT_1000 = 

3 6172 1 
3 6173 1 Ye 
z 6174 1} ' THIS ROUTINE RETURNS TO THE CALLER THE NEXT RETPKT INDEX TO BE 

; 6175 1 ! PROCESSED FROM THE I/0 DONE QUEUE (I00Q). THE “OUT” POINTER TO THE 

3 6176 1 H QUEUE IS ALSO UPDATED. 
3 6177 1 iy 

: 6178 1 ! INPUTS: 
3 6179 1 : 
3 6160 1 ' 
5 6161 1 ' OUTPUTS: 
3 6182 1 ' THE INDEX OF THE NEXT RETPKT TO BE PROCESSED. 
3 6163 1 H 
: 6164 1 
>; 6185 e begin 
3 6186 2 
3 6187 2 local 
>; 61868 2 index : word; . 
3 6189 2 
3 6190 2 index =+.I900 [.100@_0uT);: ' GET NEXT RETPKT INDEX 

3 6191 g I00@_OUT = .IOO@_OUT «+ 1; ' ADVANCE “OUT” POINTER 

3 1 
3 6193 2 if .I00Q_OUT gequ I00Q_LEN ! IF BEYOND END OF QUEUE 
3 6194 2 then 

3 613° 2 IOOQ_OUT = 0; * SET POINTER TO BEGINNING OF QUEUE 
3 1 e 
3 6197 2 return . index; * RETURN INDEX TO CALLER 

3 6198 1 end; 

-SBTTL OUT.IO0DQ@ GLOBAL ROUTINES 
000000 013700 000000G OUT .IO0@: : 

MOV IO0@. OUT RO : 6190 
000004 116000 000000G MOvB I00Q(RO),RO ; @, INDEX 
0600010 042700 177400 BIC #177400,RO ; *, INDEX 
000014 005237 000000G INC I00@. OUT 3 6191 

000020 023727 000000G 000010 CMP I00@.OUT, @10 : 6193 

000026 103402 BLO i$ 
000030 005037 000000G CLR I00Q. OUT : 6195 

000034 000207 18; RTS PC : 6171 

3 Routine Size: 15 words, Routine Base: $s$COOE$ + 6716 
>; Maximum stack depth per invocetion: 0 words 
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000000 010146 

000002 013701 
000006 010100 
000010 005200 
000012 020037 
000016 001421 
000020 010100 
000022 162700 
000026 020037 
000032 001413 
000034 116661 
000042 005237 
000046 023727 
000054 103402 
000056 005037 
000062 012601 
000064 000207 

; Routine Size: 
3; Maximum stack 

RO/RX EXeERCISER 
GLOBAL ROUTINES 

i | F, 

27-Dec-1984 12:55:26 VAX-11 Bliss 16 v4.0 579 
27 Dec-1984 09:53:18 DISK SUSERZ: (POWERS ) ZROAFO.6L1;61 

Qlobel routine IN_IO0Q (index) : novelue = 

. 

! THIS ROUTINE INSERTS A RETURN PACKET INDEX INTO THE I/O DONE QUEUE, AND 
! UPDATES THE I00Q_IN POINTER. 

i€ (C, IOCQ_IN + 1) eql .100@_OUT) or 
(. IODQ@_IN - (CIOOQ@_LEN 1) eal 

then 
return 

else 
in 

Toba (.IO00Q_IN) = . index; 
TOOQ@_IN = .IOOQ_IN - 1; 

if .IOO@_IN gequ I00Q@_LEN 
then 

I00Q@_IN = 0; 

end; 

. 100Q_0uUT) 

! LOAD INDEX INTO QUEUE 
! ADVANCE “IN” POINTER 

! IF BEYOND ENO OF QUEUE 

! CYCLE BACK TO BEGINNING 

! TF I00Q@ IS NOT FAL 

.SBTTL IN.IOOQ GLOBAL ROUTINES 
IN. 100@: : 

18; MOV 

27 words, Routine Base: sCODES 
depth per invocation: 2 words 

R1,-(SP) ; 
1000.IN,R1 3 

4(SP), IOOQ(R1 ) 3 
I00Q.IN ; 

1$ 
I00Q.IN : 
(SP)+,R1 3 
PC 

+ 6754 

OF QUEUE 

5EQ 0260 
Pege 143 

(59) 

6199 
6206 

6207 

6209 
6212 
6213 
6215 

6217 
6199 
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RO/Rx EXERCISER 
GLOBAL ROUTINES 

globel routine DROP CTLR (CTLR, REASON) : 

SECTION. 

o
e
m
 

e
w
 
e
m
i
m
e
m
 

begin 

local 
UNIT; 

incr N from (0 « OF_UN) to (CUNITS_PER_CNTR - 1) # UNIT SIZE + OF UN) by UNIT SIZE do 

-N « OF _DATA, D_PRES) eaql PRESENT if .CST (.CTLR, 

VECTOR FOR EACH ATTACHED UNIT. 

616 
27-Dec-1984 12:55:26 
27 Dec-1964 09:53:18 

novelue * 

.N + OF_DATA, D UNIT); 

then 
in 

UNIT = .CST (.CTLR, 
OUR [.UNIT) = .REASON; 
000U (.UNIT); 
end; 

end; 

000000G OROP .CTLA:: 
JSR 

000014 MOV 
000053 MOV 
000000G JSR 

MOV 
000003 MOV 

1$; MOV 
ADO 
ASL 

040000 000000G BIT 
BEQ 

000000G MOV 
SWAB 

177760 BIC 
000016 000000G mMOvB 

MOV 
TRAP 

000012 2s: ADD 
000041 CMP 

-SBTTL OROP.CTLR GLOBAL ROUTINES 

R1, $SAVES 
14(SP), -(SP) 

#40000 ,CSTCRO) 
es 
CSTC(RO),R1 
Ri 
#177760,R1 
16(SP),DURCR1) 
R1,RO 
51 
@12,Re2 
R2,041 

VAX-11 Bliss 16 V4.0-579 
DISK SUSER@ : (POWERS ) ZROAFO.BL1;61 

THIS ROUTINE OROPS ALL UNITS ASSOCIATED WITH THE CONTROLLER CESIGN“TED 
BY “CTLR”. THE REASON FOR OROPPING THE DEVICE IS LOADED INTO TH OR 

THIS DATA TS THEN USED BY THE DROP UNIT 

CTLR,« 

aN 

N,¢ 

o, UNIT 
UNIT 
¢, UNIT 
REASON, «(UNIT ) 
UNIT, « 

e,N 

N,¢ 

SEQ 0201 
Page 

! FOR EACH INIT 

! IF CONFIGURED 

184 
(60, 

! ORS UNIT NUMBER 
! DROP REASON 
! DROP UNIT 

6222 
6241 

6239 
6241 

6244 

6245 
6246 

6239 



HLe 
5 

ZRQAMC RD/RX EXERCISER 27-Oec 1984 12:55:26 VAX 11 Bliss 16 V4.0 579 Oe 185 
vo1.9 GLOBAL ROUTINES 27-Dec-1984 09:53:18 DISK SUSERZ@: (POWERS ) ZROAFO.8L1;61 (60) 

000100 003752 BLE 1$ 
000102 022626 CMP (SP). ° (SP)- : 6234 

000104 000207 RTS PC ; 6222 

; Routine Size: 35 words, Routine Base: sCODE$ + 7042 
3; Maximum stack depth per invocation: 8 words 

3 6250 1 
; 6251 1 
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000000 010146 

000002 016601 
000006 010146 
000010 012746 
000014 004737 
000020 062700 
000024 005010 
000026 010116 
000030 004737 
000034 010116 
000036 012746 
000042 004737 
000046 062706 
000052 012601 
000054 000207 

3; Routine Size: 

I16 

RO/RX EXERCISER 27-Dec-1984 12:55: 
GLOBAL ROUTINES 27 Dec-1984 09:53: 

globel routine ORV_CTLERR (CTLR) : novalue = 

+ 

THIS ROUTINE IS CALLEO BY ORV_TIMCHK AND FATAL _ERROR WHENE 

CLEAN UP ALL CONTROLLER-RELATED DATA IN THE "DRIVER" PORTI 
PROGRAM. THIS INCLUDES MARKING THE CONTROLLER OFFLINE, CLE 

e
e
 

er
 

ee
 

e
e
 

ee
 

er
 

ey
 

Oe
 

ee
 
e
r
 

C-RING COUNT, AND DEALLOCATING MSCP PACKETS DESCRIBED IN T 
RING. 

INPUTS: 
CTLR DYING CONTROLLER NUMBER 

beg n 

local 
D_ADOR : ref block [OCT_LEN, word) field (DCT_FIELDS); ! 

D_ADOR = OCT + (.CTLR * OCT_LEN @ 2); 
D_ADOR [WORDO) = OFFLINE; 
PUTA_PKT (.CTLR); 
DROP _CTLR (.CTLR, DU_CFATAL); 

e
e
 

e
y
 

e
r
 

e
e
 

end; 

.SBTTL ORV.CTLERR GLOBAL ROUTINES 
ORV.CTLERR:: 

MOV R1,-CSP) 
000004 MOV 4(SP),R1 

MOV R1,-CSP) 
000022 MOV @22,- (SP) 
000000G JSR PC .BL SMUL 
000000G ADO o0CT,RO 

CLR CRO) 
MOV R1,(CSP) 

006354 ' JSR PC PUTA. PKT 
MOV R1,(SP) 

000006 MOV 66, -(SP) 
007042 ' JSR PC .OROP. TLR 
000006 ADO 06 SP 

MOV (SP)+,R1 
RTS PC 

23 words, Routine Base: *#CODE$ + 7150 
; Maximum stack depth per invocation: 5 words 

SEQ 0203 
26 =: VAX-11 Bliss 16 V4.0-579 Page 
18 DISK SUSER2 : [POWERS )ZRQAFO.BL1;61 

VER AN 
UNRECOVERABLE CONTROLLER ERROR HAS BEEN DETECTED. ITS PURPOSE IS TO 

ON OF THE 
ARING THE 
HE RESPONSE 

CONTROLLER'S OCT ADDRESS 

GET CONTROLLER'S DCT AODOR 
MARK DCT OFFLINE AND CLEAR CRING_CNT 
RELEASE ALL PACKETS ALLOCATED TO CONTROLLER 
DROP ALL UNITS ON THE CONTROLLER 
ROUTINE DRV_CTLERR 

: CTLR,« 

; 0. ADDR 

186 
(61) 

6252 
6271 

6272 
6273 

6274 

6266 
6252 
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SEQ 0204 
RO/RX EXERCISER 27 Dec 1984 12:55:26 VAX-13 Bliss 16 V4.0 579 Page 187 
GLOBAL ROUTINES 27? Dec-1984 09:53:18 DISK SUSER@: ( POWERS ) ZRQAFO.B8L1;61 (62) 

global routine SENO (index) - 

, 

! IF THE CURRENT RORX IS ONLINE ANDO ITS CRING IS NOT FUL, THEN THIS 
! ROUTINE “SENOS” A COMMAND TO THE RORX BY LOADING THE PACKET 
' DESCRIPTOR OF AN MSCP PACKET INTO THE COMMAND RING AND READING THE 
! DEVICE'S IP REGISTER. IF THE 
! CURRENT RDRX IN NOT ONLINE, THEN A FAILURE INDICATION IS RETURNED TO 
! THE CALLER, AND NO ACTION IS TAKEN. 
t 

! INPUTS: 
' INDEX - INDEX OF MSCP PACKET CONTAINING Tri€ COMMAND TO 
t BE SENT 
e 

: IMPLICIT INPUTS: 
’ CCTLR CURRENT CONTROLLER NUMBER 
: OCT ADOR - ADDRESS OF CURRENT CONTROLLER'S OCT 
a. 

begin 

local 
SLOT_ADOR, 
TEMP : word, 
CUR _PRIORITY : word; 

f (.0CT_ADOR [CRING_CNT] lseu CRING_LEN) and ! IF CRING IS NOT FULL AND 
€( .O0CT_ADOR (STAT) eal ONLINE) or : IF DEVICE IS ONLINE OR 
(.MSCP_PKT [. index, OPCODE] eql OP_SCC)) ! IT IS A SET-CTRL-CHAR COMMAND 

then 

if (not (C.MSCP_PKT [.index, OPCODE) eal 56 653 or (.MSCP_PKT ([. index, OPCOODF) eal OP_ONL) or 
( .MSCP_PKT (. index, OPCODE) eql OP_RD) or (.MSCP_PKT [.index, OPCODE)] eql OP_SCC) or 

(.MSCP_PKT (. INDEX, OPCODE) EQt OP_SD0) OR 'ZZ2Z 
(.MSCP_PKT (INDEX, OPCODE) EQ OP_RCD) OR 'Z22 
(.MSCP_PKT (. INDEX, OPC9DE) EQ. OP “GOS) OR 'ZZZ 
(.MSCP_PKT (. INDEX, OPCODE) EQL OP_ELP) OR $222 
(.MSCP_PKT [. INDEX, OPCODE) EQL OP_ABT) OR 'Z2Z 
C.MSCP_PKT [. INDEX, OPCOOE) EQ OP “ESP) OR *Z722 

C.MSCP_ PKT (. index, OPCOOE) eql OP_WRT))) 
then 

begin 
PRINTF (08M107, .MSCP_PKT [.index, OPCODE)); 
return FAILURE; 
end 

else 
begin 

BREAK ' LOOP TILL CREDIT BALANCE POSITIVE 
until €C.MSCP_PKT [.index, CMO_TYPE) eql IMM CMD) and 

(.CREDIT_BAL gequ 1)) or 
(.CREDIT_BAL gtru 1); 
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004137 
005746 
127727 
103100 
005777 
100413 
016646 
012746 

RD/RX EXERCISER 
GLOBAL ROUTINES 

!Z2Z 

else 

end; 

000000G 

K16 

MSCP_PKT [(. index, CRN_LO) * (CRN LOW = .CRN_LOW + 1); 

if ,CRW_LOW eql 0 
then 

CRN_HIGH = .CRN_HIGH + 1; 

MSCP_PKT [. index, CRN_HI]) = .CRN_HIGH; 
SLOT_ADDR = .OCT_ADOR [CR_NEXT); 

do 
BREAK 

until (€€.C.SLOT_ADDR + 2) and ED_OWN) eql 0); 

GETPRI CCUR_PRIORITY); 
SETPRI (PRIO4); 
SETPRI (.BRLEVEL); 

.SLOT_ADOR = .MSCP_PKT [. index, PKT_LO); 
SLOT_ADOR = .SLOT_ADOR + 2; 
-SLOT_ADOR = .MSCP_PKT [. index, PKT_HI); 
-SLOT_ADOR = ..SLOT_ADOR and (not (CED_FLAG)); 
-SLOT_ADOR = ..SLOT_ADOR or ED_OWN; 
SLOT_ADOR = .SLOT_ADOR + 2; 

if .SLOT_ADOR gtra .0CT_ADDR [CR_ENOD) 
then 

SLOT_ADOR = .OCT_ADOR [(CR_BEG); 

OCT_ADOR (CR_NEXT) = .SLOT_ADOR; 
OCT_ADOR (CRING_CNT) = .OCT_ADOR (CRING_CNT) + 1; 
IF (.MSCP_PKT {. INDEX, CONNID) EQL CID_MSCP) 
THEN CCREDIT_BAL = .CREDIT_BAL - 1); 
TEMP = .RORX_ADOR (RCIP, RC_ALL]; 
SETPRI (.CUR_PRIORITY); 
return SUCCESS; 
end 

return FAILURE; 

~SBTTL SEND GLOBAL ROUTINES 
SEND:: JSR R1, §SAVES 

TST -(SP) 
000000G 000004 CMPB BOCT.ADOR , 04 

BHIS 2$ 
TST BOCT.ADOR 
BMI 1$ 
MOV 14(SP),-(SP) 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERz: [ POWERS )ZRQAFO.BL 1:61 

SEQ 0205 

ASSIGN CMD REF NUM 

CMO REF NUM (HIGH ORDER) 

ADDR OF NEXT COMMAND SLOT 

WAIT TILL NEXT SLOT HOST OWNED 

NO INTERRUPTS WHILE POINTERS UPDATED 

22Z 

LOAD BUFF DESC (LQ) INTO COMMAND SLCT 
ADVANCE TO NEXT WORD 
10AD BUFF DESC (HI) INTO COMMANO SLOT 
CLEAR INTERRUPT FLAG IN CASE SET 
GIVE OWNERSHIP TO CONTROLLER 
AOVANCE TO NEXT COMMAND SLOT 

IF BEYOND END OF CRING 

CYCLE BACK TO GEGINNING 

RESTORE CR_NEXT POINTER IN OCT 
INCR @ OF COMMANOS IN CRING 

‘IF MSCP COMMAND 222 
'DECR CREDIT BALANCE 222 

i] 
* 

READ IP TO FORCE PORT TO POLL 
LOWER PRIORITY 

TF DEvTCE IS NOT ONLINE 

ROUTINE _©NO 

INDEX, ¢ 

Page 138 
(62); 

6276 

6302 

6303 

6304 



013762 
01370¢ 

RO/RX EXERCISER 
GLOBAL ROUTINES 

000000G 

0000226 

000014 
000106 

000004 

000001 

000014G 

18: 

2s: 
3$;: 

4$: 

S$: 

6$: 

L16 
27-Dec 1984 12:55:26 
2? Dec-1984 09:53:18 

PC, BL $MUL 
(SP )+,(SP)+ 
MSCP .PKT+22(RO), 04 
10$ 
14(SP), -CSP) 
6106, -CSP) 

PC .BL SMUL 
RO,R2 
CSP )+, CSP )-> 
RO 
MSCP .PKT +22(R2),RO 

MSCP .PKT+4(R2) 
4$ 
CREOIT .BAL 

$ 
CREDIT BAL, 1 

$ 
CRN.LOW,RO 
RC 
RO,CRN.LOW 
RO.MSCP .PKT+12(Re) 
6% 
CRN.HIGH 
CRN.HIGH,MSCP .PKT+14(R2) 
OCT. ADOR ,RO 

SEQ 0206 
VAX 11 Bliss 16 V4.0-579 Page 189 
DISK $USERZ: [POWERS )ZRQAFO.B8L1;61 (62) 

; INOEX,« 6307 

; 6308 

; 6310 

H 6311 

3 6312 

; 6313 

; 6314 

; 6315 

; 6318 

: SP,« 

6317 
6307 
6324 
6326 

6327 

6328 

6330 

6332 
6334 
6336 
6337 



: Routine Size: 
3; Maximum stack 

RO/RX EXERCISER 
GLOBAL ROUTINES 

000020 

100000 000002 
7$; 

000020 8$: 

000000G 98: 

000001 

10$: 
11$: 

143 words, Routine Base: 
depth per invocation: 10 words 

M16 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

20(RO),R1 
22 
@-100000,2(R1) 
7$ 
40 
RO,R3 
BRLEVEL ,RO 
41 
MSCP .PKTCR2),(R1)> 
MSCP .PKT+2(R2),(R1) 
#40000, (R1) 
#100000, (R1)+ 
OCT .ADOR ,RO 
R1,12CRO) 
8% 
10(€RO),R1 
R1,20(RO) 
(RO) 
MSCP .PKT+11(R2) 
9$ 
CREOIT.BAL 
@RORX . ADDR , (SP ) 
R3,RO 

$CODE# + 7226 

SEQ 0207 
VAX-11 Bliss 16 V4.0 579 Page 190 
DISK SUSER@: (POWERS ) ZRGAFO.8L1;61 (62) 

; ¢,SLOT.ADDR 
; 6339 
; *,#(SLOT.ADOR>, 6341 

H 63453 
: *, CLR. PRIORITY 
: 6345 

; *,SLOT.ADDR 6347 
; *,SLOT.ADOR 6349 
: *,StLOT.ADODR 6350 
; #,SLOT.ADOR 6351 
; 6354 
; SLOT. ADOR, « 

; #,SLOT.AOODR 6356 
; SLOT.ADOR,« 6358 
; 6359 
A 6360 

; 5361 
; *,RC.REG 6362 
; CUR.PRIORITY,« 6363 

; 6307 

; 6368 

H 6276 
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104422 

023737 
001773 
000207 

RO/Rx EXERCISER 
GLOBAL ROUTINES 

globe! routine WAIT : novelue * 

o
e
 

e
e
 

e
r
 

e
e
 

BRE AK 
.I100@_IN req .I00Q OUT; wntil 

WAIT:: 
1$: 

000000G 000000G 

6 words, Routine Base: 
; Maximum steck depth per invocation: 2 words 

3 6382 1 

ty | 

27-Dec-1984 12:55:26 
27 Dec-1984 09:53:18 

THE PURPOSE OF THIS ROUTINE IS TO KILL TIME UNTIL AN RORX INTERRUPT 
resvers iN A RETURN PACKET INDEX BEING DEPOSITED INTO THE I/0 DONE 
QUEVE (T00Q). 

! BREAK FOR ACT 

~SBTTL WAIT GLOBAL ROUTINES 

TRAP 22 
CMP TOO@. IN, I00Q. OUT 
BEQ 1s 
RTS PC 

$CODE$ + 7664 

VAX 11 Blise 16 V4.0 579 
DISK SUSER2: [ POWERS } ZROAF 0.811561 

SEQ 0208 
ege 191 

(63) 

6379 
6381 

6371 | 
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004137 

005746 
005237 
023727 
002402 
005037 
016600 
166600 
010001 
010016 

~ | 
RO/Rx EXERCISER 27 Dec 19864 12:55:26 
GLOBAL ROUTINES 27 Cee 1984 09:53:18 

GLOBAL ROUTINE MODULAS (LO_LIMIT, MI LIMIT) = 

!. THE PURPOSE OF THIS ROUTINE IS TO GET A RANDOM NUMBER BETWEEN 
: THE LOW AND HIGH LIMITS. THIS SHOULD WORK FOR A 16 BIT WORD. 
! THE “M00” FUNC ONLY WORKS ON 15 BITS. 

BEGIN 

5EQ 0209 
VAX 11 Blies 16 v4.0 579 Pege 192 
OISK SUSER2 : ( POWERS ) ZROAFO.BL1;61 (64) 

'222 
$222 
$222 
$222 
$222 
$222 
$222 

OWN x : WORD; ‘VARIABLE FOR RANDOM WD TABLE Pe & 4 
LOCAL ANSWER : UNSIGNED WORD, !FINAL ANSWER 'Z7Z 

SAVESZ : UNSIGNED WORD, !SAVES SIZE OF WINDOW 1ZzZ 
SIZE : UNSIGNED WORD; *SIZE OF WINDOW 1227 

’ 

$222 
Mo .X 6 |; 1272 
IF .X GEQ@ ROM_LEN 'ZZZ 
THEN X = O; 'KEEP ROTATING RANDOM NUMBERS USED $227 

'Z72Z2Z 
SIZE «© .HI_LIMIT - .LO_LIMIT; 12722 
SAVESZ = .HI_LIMIT -LO_LIMIT, $Z2Z 
If (.SIZE LEQU 8£0'077777' ) ‘If BIT 15 NOT SET $7272 
THEN ANSWER = (( RANDOM [{.X] AND 80'077777') MOD (.SIZE + 1)) $Z2Z 

‘ONLY 15 BIT WO, SO TAKE RANDOM SAMPLE !272 
ELSE $16 BIT WH $222 

BEGIN 1222 
SIZE = .SIZE t -1; 'MAKES SIZE A 15 BIT LENGTH, OR OIV BY 2!727 
ANSWER «= ( .RANDOM [.X) AND 60'077777') MOO (.SIZE + 1); *ZZZ 

'GIVES 15 BIT RANDOM NUMBER $ZZ7Z 
ANSWER = . ANSWER ft 1; 'BUILO UP TO REGULAR SIZE 1227 
ANSWER = . ANSWER + ( RANDOM [.X + 1] AND 1); 'ZZZ 

"RANDOMLY FILL BIT O $Z2Z 
IF (ANSWER GTRU SAVESZ) !ITS POSSIBLE TO BE 1 LARGER THAN SIZE !272 
THEN ANSWER = .SAVESZ; '!SO CHECK. "2727 
END; 1227 

RETURN . ANSWER; 
END: "END MOOULAS ROUTINE §7ZZ 

Xs -BL KW 1 

-SBTTL MOCULAS GLOBAL ROUTINES 
000000G MODULAS:: 

JSR R1, $SAVE2 " 6384 
TST -(SP) 

007700' INC x 3 6397 
007700' 000020 CMP Xx, #20 r 6398 

BLT 1$ 
007700' CLR xX | 6399 
000012 1%; MOV 12(SP),RO s MI.LIMIT,« 6401 

MOV RO,R1 8 *, SIZE 

3 MOV RO,(SP) e, SAVESZ 6402 



010146 
005216 
004737 
006300 
013701 
006301 
116102 
042702 
060200 
012701 
060601 
020001 
101402 
016600 

000122 
000124 
000130 
000132 
000136 
000142 
000144 
000150 
00152 
000154 
000156 
000162 062706 
000166 000207 

3 Routine Size: 
3; Maximum stack 

RO/RX EXERCISER 
GLOBAL ROUTINES 

007700 

077777 

000000G 
100000 

0000006 

000000G 
100000 

G00000G 

007700 

000002G 
177776 

000004 

000004 
000006 

60 words. 
depth per invocation: 

es: 

3%: 

Routine Base: 
7 words 

UD | 

27 Dec 1984 12:55-26 
27-Dec-1984 09:53:18 

MOV x,RO 
ASL RO 
CMP R1,077777 
BHI es 
MOV RANDOMC(RO), -( SP) 
BIC #100000 , (SP) 
MOV Ri, -(SP) 
INC (SP ) 
JSR PC BL $MOD 
BR 3$ 
ASR Ri 
MOV RANDOMCRO), -(SP) 
BIC #100000, (SP ) 
MOV R1,-(SP) 
INC (SP ) 
JSR PC .BL $M00 
ASL RO 
MOV x,R1 
ASL Ri 
MOVB RANDOM+2(R1) Re 
BIC @177776,R2 
ADO R2,RO 
MoV 4 ,R1 
ADO SP,R1 
CMP RO,R1 
BLOS 3$ 
MOV 4(SP),RO 
ADD 06, SP 
RTS PC 

$CODE$ + 7702 

VAX-11 Bliss 16 V4.0 579 
OISK SUSERZ: [ POWERS ) ZRQAF 9 .BL1;61 

SIZE,¢ 

SIZE ,« 

SIZE 

SIZE, 

ANSWER 

«, ANSWER 

SAVESZ,« 
ANSWER , « 

; SAVESZ, ANSWER 

SEQ 0210 
Page 193 

(64) 

6404 

6403 

6404 

6403 
6408 
6409 

6411 
6412 

6414 

6415 
6384 



mm
 

AO
 

90
 

PO
 

9D
 

ON
 

Gl
 

G8
 

G8
 
GE
RD
 

90
:9

0 
AD

 
Gt
 

Gt
 
Gd

 
A
 

0 
AD

 
AD
 

Gd
 

Gd
 
Gt
 

Gd
 
G
D
 

90
. 

BAD
 
AD

 
e
e
 

ee
 
pe
 

p
e
 

ee
 

019146 
013701 
0206127 
001C23 
012746 
012746 
010600 
104415 
012716 

E | 
SEQ Oe1 

RO/RX EXERCISER 27-Dec-1984 12:55:26 | VAX-11 Bliss 16 v4.0 579 Page 
ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 DISK $USFR2: (POWERS )ZROAFO.B8L1;61 

Ssbttl ‘EQROR MESSAGE SUBROUTINES 

routine EMS SA : novelue * 

§. 

! THIS ROUTINE PRINTS (EXTENDED) THE GLOBAL DATUM “SA_REG" WHICH CONTAINS 
: THE CONTENTS OF THE SA REGISTER. 
t 

begin 

if .SA_REG eql #0'177777 ¢ IF CONTROLLER TIME -OuUT 

then 
in 

PRINTX CCRLF); 
PRINTX CASTERISK); 
PRINTX (C.CNTR_ERR [0])); 
end 

else 

tf (.SA_REG and s0'003777') leaqu 22 ' IF GENERIC CONTROLLER ERROR 

then 
begin 
PRINTX CCRLF); 
PRINTX CASTERISK); 
PRINTX (.CNTR_ERR [.SA_REG and #0'003777' )); 
end 

else 

if (€C.SA_REG and s0'003777') - 400) lequ 6 ! IF RORX SPECIFIC CONTROLLER ERROR 

then 
begin 
PRINTX CCRLF); 
PRINTX CASTERISK); 
PRINTX (.RORX_ERR [((.SA_REG and #0'003777') - 400)); 
end 

else 
PRINTX CEX_SA, .SA_REG); * JUST PRINT CONTENTS OF SA 

EMS_TIM (); $ TIME 

end; 

.SBTTL EMS.SA ERROR MESSAGE SUBROUTINES 
EMS.SA: MOV R1,-(SP) 3 

000000G MOV SA.REG,R1 ; 
1777 7 CMP R1,0-1 

BNE 1$ 
000000G MOV @CRLF,-(SP) 3 
000001 MOV @1,-(SP) 

MOV SP,RO 3; SP, 
TRAP 15 

000000G MOV OASTERISK,( SP) H 

194 
(65) 

6421 
6430 

6433 

6434 



012746 
010600 
104415 
013716 
012746 
010600 
104415 
000475 
010100 
042700 
020027 
101030 
012746 
012746 
010600 
104415 
012716 
012746 
010600 
104415 
013700 
042700 
006300 
016016 
012746 
010600 
104415 
000437 
010100 
042700 
162700 
020027 
101031 
012746 
012746 
010600 
104415 
012716 
012746 
010600 
104415 
013700 
042700 
006300 
016016 
012746 
010600 
104415 
005726 
000407 
010146 
012746 
012746 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000001 

000000G 
000001 

1$: 

2s: 

38: 

4+; 

000002 

[ | 

27?-Dec 1984 12:55:26 
e?-Dec-1984 09:53:18 

@1, (SP) 
SP ,RO 
15 
CNTR.ERR, (SP) 

OCRLF, (SP) 
#1, (SP) 

SA.REG,RO 
#174000 ,RO 
RO 
CNTR .ERR(CRO), (SP) 
61,-(SP) 

SA.REG,RO 
#174000 ,RO 
RO 
RORX ..ERR-1440(RO), (SP) 
1, -(SP) 

R1, -CSP) 

@EX.SA,-CSP) 
#2,-(SP) 

5EQ Oel2 
VAX-11 Bliss 16 V4.0 579 Page 195 
OISK $USER2@: [POWERS )ZRQAFO.8L1;61 (65) 

3; SP,« 

; 6435 

3; SP,e 

; 6432 
3 6439 

3 6442 

3; SP,« 

: 6443 

3; SP,* 

: 5444 

3; SP,« 

: 6441 
: 6448 

; 6451 

3; SP, 

; 6452 

3; SP,« 

; 6453 

; SP,@ 

; 6450 
: 6448 
; 6456 



Glo” 
SEQ 0213 

ZRQANO RD/RX EXERCISER 27-Dec 1984 12:55:26 VAX-11 Bliss 16 V4.0 579 Page 196 

v01.9 ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 DISK $USERZ: [POWERS ) ZRQAFO.8L1;61 (65) 

000272 010600 MOV SP ,RO ; SP,e 

000274 104415 TRAP 15 

000276 004737 Q00000V S$; JSR PC,.EMS.TIM ; 6458 

000302 062706 000006 ADD 06,5P 3 6428 

000306 012601 MOV (SP)-,R1 : 6421 

000310 000207 RTS PC 

; Routine Size: 101 words, Routine Base: sCOODE$ - 10072 
; Maximum stack depth per invocation: 7 words 



SEQ 0214 
ZRQAM2 RO/RX EXERCISER 27-Dec 1984 12:55:26 VAX 11 Blies 16 V4.0-579 Page 197 
vo1.9 ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 OISK SUSER2: [POWERS )ZRQAFO.BL1;61 (66) 

routine EMS_SBC : novalue + 

4 

: THIS ROUTINE PRINTS (EXTENDED) THE GLOBAL DATUM "SB8_CODE” (SUB CODE) IF 
: EITHER THE STATUS CODE (ST_CODE) OR THE SUB-CODE IS NON-ZERO. (A 
: NON-ZERO SUB-CODE ALWAYS HAS SIGNIFICANCE, WHEREAS A ZERO SUB CODE ONLY 
: HAS MEANING WITH A NON-ZERO STATUS CODE). 
‘ 

begin 

if (.ST_COOE or .SB_CODE) neq 0 ! PRINT SUB CODE ONLY ON ERROR 
then 

begin 
PRINTX (CEX_SB); ! SUB-COOE : 

case .ST_CODE from ST_SUC to ST_ORV of 
set 

(ST_SUC): if .SB_CODE lequ 16 ! SUCCESS SUB-CODES 

ener ORINTX (.TBL_SUC (.SB CODE)); 

(ST CMD): PRINTX (EX_SBO, .SB_CODE / 8); ' INVALID COMMAND 

(ST_ABO): i ! COMMAND ABORTED 

(ST_OFL]: if .SB_CODE lequ 8 ! UNIT OFFLINE 

ener ORINTX (.TBL_OFL [.SB8_CODE)); 

(ST AVL): : ! UNIT AVAILABLE 

(ST_MFE): if .SB_CODE lequ 10 ! MEDIA FORMAT ERROR 

ePenORINTX (.TBL_MFE {.SB_CODE]); 
(ST_WPT]}: if (.SB_CODE / 128) lequ 2 ! WRITE PROTECTED 

ener ORINTX (.TBL_WPT ((.SB_CODE / 128))); 

(ST_CMP): : ! COMPARE ERROR 

(ST_DAT): if ,SB_CODE lequ 15 ! DATA ERROR 

tre ORINTX (.TBL_DAT (.SB_CO0E)); 

(ST HST}: if .SB_CODE lequ 4 ' HOST ACCESS ERROR 

then ORINTX (.TBL_HST (.SB_CODE)>; 

(ST_CNT]: if .SB_CODE lequ 3 ' CONTROLLER ERROR 

then Be
 

Oe
 

Oe
 

Oe
 

Os
 

Oe
 

we
 

Oe
 

Oe
 

we
 

Ot
 

Os
 

Oe
 

wt
 

Bs
 

OF
 

Os
 

Os
 

Oe
 

Oe
 

we
 

Os
 

OF
 

Bs
 

Os
 

Ge
 

OF
 

OF
 

Oe
 

OF
 

OF
 

OF
 

Be
 

OF
 

Be
 

OF
 

Bs
 

OF
 

OF
 

OF
 

OF
 

OF
 

OF
 

OF
 

Os
 

ae
 

OF
 

OF
 

oF
 

oo
 

ae
 

oF
 

@ 

fe
) 

w
d
 



a uw
 

po
 

oO
 

m=
 
A
A
D
 

Od
 
Gd
 

Gh
 

Gd
 

Ut
 
O
O
 

013700 
053700 
001001 
000207 
012746 
012746 

066007 
013716 
012746 
012746 
010600 
104415 
022626 
000435 
023727 
101165 
013700 
006300 
016016 
012746 
010600 
104415 
000565 
013716 
012746 
004737 
010016 
012746 
012746 
010600 
104415 
062706 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

end; 

000013 

{ST_DRV:: 

(outrange }: 
tes; 

end; 

EMS .SBC: 

1$: 

3$: 

000020 4$- 

S$: 

11 

27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

PRINTX (.TBL_CNT (.S8 COOE)); 

if .SB CODE lequ 8 
then 

PRINTX (.TBL ORV (.SB_CODE)); 

PRINTX (EX_SBO, .SB CODE); 

SEQ 0215 
VAX-11 Bliss 16 V4.0-579 Page 198 
DISK SUSER2: [POWERS )ZROQAFO.8L1;61 (66) 

! ORIVE ERROR 

! JUST PRINT SUB-COOE IF NO MATCH 

.SBTTL EMS.SBC ERROR MESSAGE SUBROUTINES 
MOV ST .CODE ,RO 
BIS SB. CODE ,RO 
BNE 1$ 
RTS PC 
MOV OEX.SB,-CSP) 

MOV SP RO 
TRAP 15 

ADO P .AAACRO),PC 
MOV SB .CODE . (SP ) 
MOV €€X .SBO, -( SP) 
MOV @2,-(SP) 
MOV SP ,RO 
TRAP 15 
CMP CSP )+,(SP)+ 
BR 6$ 
CMP $8. CODE , 8220 
BHI 14% 
MOV S8 . CODE ,RO 
ASL RO 
MOV TBL ..SUCCRO), CSP) 
MOV 1, -(SP) 
MOV SP ,RO 
TRAP 15 
BR 15% 
MOV SB. CODE , (SP) 

JSR PCB. SDIV 
MOV RO, (SP) 
MOV EX .SBO0, -( SP) 

MOV SP ,RO 
TRAP 15 
ADD 06 ,SP 

i 6471 

H 6474 

; SP,* 

3 6476 

; Case d spatch 
; 6519 

; SP, 

; 6476 
; 6479 

3 6481 

; SP,« 

; 6483 

; SP,« 



016016 
012746 
010600 
104415 
000511 
013716 
012746 
004737 
005726 
020027 
101100 
006300 
016016 
012746 
010600 
104415 
000467 
023727 
101064 
013700 
006300 
016016 
012746 
010600 
104415 
000451 
023727 
101046 
013700 
006300 
016016 
012746 
010600 
104415 
000433 
023727 
101030 
013700 
006300 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

6$: 

000000G 000010 7$; 

000000G 00001? 8$: 

000000G 9$: 

000000G 000017 108: 

000120 

000000G 000004 118: 

000160’ 

000000G 0000C3 12s: 

27-Dec-1984 12:55:26 
27-Dec 1984 09:53:18 

16$ 
SB. CODE , 410 
16% 
SB. CODE ,RO 
RO 
TBL OFLC RO), (SP) 
1,-(SP) 
SP ,RO 
15 
15$ 
SB .CODE , 012 
16$ 
SB. CODE ,RO 
RO 
TBL .MFECRO), (SP) 

15$ 
S68 .CODE , (SP) 
200, -(SP) 
PC.BLSOIV 
(SP). 

$B. CODE ,RO 
RO 
TBL .DATCRO),( SP) 

16% 
SB. CODE ,RO 
RO 
TBL .HSTCRO),(SP) 
#1,-CSP) 

SP ,RO 
15 
15% 
SB. CODE , #3 
16% 
SB. CODE ,RO 
RO 

; SEQ 0216 
VAX 11 Blies 16 V4.0 579 Page 199 
DISK $USERz2 : [POWERS J)ZRQAFO.BL1;61 (66) 

; 6476 
i 6487 

H 6489 

; SP,*s 

; 6493 

; 6495 

; SP,* 

H 6497 

; 6499 

; SP,* 

; 6503 

; 6505 

i; SP,e 

; 6507 

; 6509 

; SP, 

; 6511 

; 6513 



ZRQAMC 
v01.9 

0004 32 
000436 
000442 
000444 
000446 
000450 
000456 
000460 
000464 
000466 
000472 
000476 
000500 
000502 
000504 
000506 

3; Routine Size: 
; Maximum stack 

016016 
012746 
010600 
104415 
000415 
023727 
101012 
013700 
006300 
016016 
012746 
010600 
104415 
005726 
022626 
000207 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000172 
000001 

000000G 000010 13$: 
14$; 

000000G 

000202 
000001 

15$: 
168: 

164 words, Routine Base: 
depth per invocation: 7 words 

P AAA: 
es: 

$CODE$ «+ 

| 

27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

TBL.CNTCRO),(SP) 
91, -(SP) 
SP ,RO 
15 
158 
SB .CODE , #10 
16$ 
SB. CODE ,RO 
RO 
TBL .ORVCRO), (SP) 
#1, (SP) 

(SP)+,(SP)+ 
PC 

10404 

$PLIT$, RO. O 

24 
60 
434 
120 
434 
154 
210 
434 
254 
310 
344 
400 

VAX 11 Bliss 16 V4.0 579 
DISK $USER2: [POWERS })ZRQAFO.BL1;61 

; SP,* 

3; SP, 

CASE Table for EMS.SBC +0044 

ee
 

ee
 

we
 

we
 

we
 

we
 

ce
 

ot
 

os
 

Os
 

we
 

we
 

os
 

-
_
 

~
 

a
w
 

w
w
 

w
o
e
 

C
e
 

Ta
te

 
ao

e 
D
o
e
 

| 
ee
 
L
e
e
 
L
e
e
 

L
e
e
 

b=
0 

p>
 

be
e 

me
 
oe
 

OD
 

OD
 
bt
 

W
N
 

rr
 
O
K
 
o
w
 

SEQ 0217 
Page 200 

(66) 

6515 

6517 

6473 
6460 

6476 



ZRQAM2 

< °o
 

=
 yo)
 

6525 
6526 
6527 
6528 
6529 
6530 
6531 
6532 
6533 
6534 
6535 
6536 
6837 
6538 
6539 
6540 
6541 
6542 
6543 
6544 
6545 
6546 
6547 
6548 
6549 
6550 
6551 
6552 
6553 
6554 
6555 
6556 
6557 
6558 
6559 
6560 
6561 
6562 
6563 
6564 
6565 
6566 
6567 

011114 

m=
 
A
D
A
 
P
0
0
 

8
 
G
t
 

Gt
 

Gd
 
G
0
 

PD
 

Ut
 
Gt
 

Gd
 

Od
 
Gd

 
Gt
 
G
9
 

90
. 

A 
A.
 
9.
 
F
0
9
0
 

90
: 

01
0 

10
 
t
e
 

e
e
 
e
e
 

ee
 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

rout ine 

oa 

o
e
r
 

e
e
 

e
e
 

es
? 

e
e
 

e
y
 

e
y
 

be 

EMS_CMD : novalue = 

cL. 
27-Dec 1984 12:55:26 
27-Dec-1984 09:53:18 

THIS ROUTINE PRINTS CEXTENDED) THE OPCODE ANDO COMMAND MOOIFIER CIF 
PRESENT) OF THE CURRENT RETURN PACKET. 
INTO ENGLISH TEXT RATHER THAN PRINTED AS RAW NUMBERS. 

IMPLICIT INPUTS: 
RP ADDR 

gn 
PRINTX (CEX_CMO); 

ADDRESS OF THE CURRENT RETURN PACKET 

selectoneu (.RP_ADOR [ENOCOD) and OP_MSK) of 

end; 

set 

(OP _ONL ): 

(OP_ACC): 

(OP RD): 

(OP _WRT]): 

(otherwise: 
tes; 

PRINTX CEX_ONL); 

PRINTX (EX_ACC); 

begin 
PRINTX CEX_RO); 

“Ff .RP ADDR [CMOMOD) neq 0 
then 

PRINTX CEX_CMP); 

end; 

begin 
PRINTX CEX_WRT); 

if .RP_ADOR [CMOMOL] nea 0 

PRINTX (CEX_CMP); 
then 

end; 

PRINTX (EX OP, 

~SBTTL 
-PSECT 

EMS .CMO: JSR 
MOV 
MOV 
MOV 

.RP_AOOR [ENOCOD)); 

EMS.CMO ERROR MESSAGE 
$CODE$, RO 

R1, $SAVE]) 
@EX.CMO, -( SP) 
61, -(SP) 

SP ,RO 
15 

THESE FIELOS ARE "TRANSLATED" 

“COMMAND: 

ONL INE 

ACCESS 

READ 

COMPARE 

WRITE 

COMPARE 

ENOCODE VALUE IF NO MATCH 

ROUTINE EMS CMO 

SUBROUTINES 

3; SP,« 

VAX-11 Bliss 16 V4.0 579 
DISK$ 55ERe: (POWERS )ZRQAFO.8L1;61 

SEQ 0218 

Page 201 
(67) 

6525 
6537 



ZROAMS 
v01.9 

013702 
116201 
042701 
020127 

012716 
012746 
010600 
104415 
000424 
020127 
001024 
012716 
012746 
010600 
104415 
013700 
005760 
001407 
012716 
012746 
010600 
104415 
005726 
005726 
000412 
005016 
116216 
012746 
012746 
010600 
104415 

RO/RX EXERCISER 
ERPOR MESSAGE SUBROUTINES 

000000G 
000014 
177600 
000011 

000000G 
000001 

000020 1$: 

000041 es: 

000042 38: 

4$: 

S$: 

63: 
000014 

My 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

RP .ADOR Re 
14(R2),R1 
#177600,R1 

@1,-(SP) 

RP. ADOR ,RO 
12(RO) 
5% 
@€X.CMP (SP) 
@1,-(SP) 

OEX.WRT, (SP) 
@1,-(SP) 

SP RO 
15 
RP .ADOR ,RO 
12(RO) 
5% 
OEX.CMP (SP) 
#1, (SP) 

(SP) 
14(R2),(SP) 
@EX.0P, -C SP) 
@2,-(SP) 
SP RO 
15 

VAX 11 Bliss 16 V4.0 579 
DISK $SUSER2: (POWERS )ZROAFO.B81.1;61 

SP ,« 

SP, 

SP ,* 

SP ,@ 

SP ,« 

SP ,« 

SP ,e 

SEQ 0219 
Page 202 

(67) 

6539 

6542 

6544 | 

6546 

6547 

6549 

6551 

6555 

6556 

6558 

6560 

6555 
6539 
6564 



ZRQAM2 RO/RX EXERCISER 

vol .9 ERROR MESSAGE SUBROUTINES 

000256 022626 
000260 022626 7$: 

000262 000207 

; Routine Size: 90 words, Routine Base: 
; Meximum stack depth per invocation: 9 words 

CMP 
CMP 
RTS 

27-Dec-1984 12:55:26 
27-Dec 1984 09:53:18 

(SP)+,CSP)- 
(SP )+, (SP). 
PC 

$CODEs + 11114 

VAX-11 Bliss 16 v4.0 579 
DISK SUSERZ: [POWERS J ZRGAFO.BL1;61 

SEQ 0220 

Page 203 
(67) 

6536 
6525 



m=
 

AD
 
AD

 
R
R
 

AD
 

D
A
D
 

ID
 

be
 

me
 

be
 

ee
 

ee
 

ee
 

pe
 

ee
 

012746 

RO/AX EXERCISER 
ERROR MESSAGE SUBROUTINES 

GLOBAL ROUTINE EMS_DBN : NOVALUE = 

THIS ROUTINE PRINTS THE PRESENT DBN 
t. . 

BEGIN 

IMPLICIT IMPUTS: 
CST_ADOR - 

PRINTB (XX13, .COISK); 
PRINTB (XXx23., 

PRINTB (XX32, .S_DOUPPKT - 2); 
PRI? “xx33, .S_PATTERN); 
PRIN « XX34, .COUPPKT - .S DUPPKT), 
EMS BLK (COUPPKT »-2, 256); 
END; 

.SBTTL 
000000G EMS .OBN:: 

MOV 
000000G MOV 
000002 mov 

MOV 
TRAP 

000000G MOV 
ASL 

000000G ADO 
CLR 

000020 MOVE 
CLR 

000020 MOVB 
000000G MOV 
000003 Mov 

HOV 
TRAP 

000000G MOV 
000002 SuB 
000000G MOV 
000002 MOV 

MOV 
TRAP 

000000G MOV 
000000G MOV 
000002 MOV 

MOV 
TRAP 

000000G Ov 
000000G MOV 

MOV 
000000G MOV 
000003 MOV 

.CST_ADOR (.CUOFF + OF _OBN, D_DBN), 

27 -Dec - 1984 
27-Dec-1984 09:53:18 

ADDRESS OF CONTROLLER STATUS TABLE 

“DISK Xxx" 
.CST_ADOR 

{.CUOFF + OF OBN, D_08N)); 

-COUPPKT . 

12:55:26 

1"OBN: XXXXXX, “ 
!PRINT BYTE COUNT 
'FRINT THE PATTERN 
.5_DUPPKT)); 

VAX-11 Bliss 16 V4.0 $79 
DISK SUSERZ : [POWERS ) 7RQAFO.8L1;61 

$222 
$222 
$227 
$227 
$222 
$222 
'22Z 
$222 
$222 
$222 
$222 
$222 
$222 
'Z2Z 

{PRINT THE WORD READ 
!PRINT WHOLE BLOCK READ !277 
IN OCTAL $227 

EMS .DBN ERROR MESSAGE SUBROUTINES 

COISK, -( SP) 
@OXX13, (SP) 

20( RO), (SP) 

@3,-(SP) 

S.OUPPKT ,( SP) 
@2,(SP) 

@2,-(SP) 
SP ,RO 
14 

S.PATTERN, (SP) 
OXX33, -(SP) 
@2,-(SP) 

(SP), -(SP) 

@3,-(SP) 

3 SP ,e 

$222 

5EQ 0221 
Pege 204 

68 ) ( 

6577 

6579 

6580 

6581 

6582 



C ’ 

mt 

5 , 
ZROANC RO/RX EXERCISER 27-Dec-1984 12:55:26  VAX-11 Blies 16 v4.0 579 “pegs 205 
vo1.9 ERROR MESSAGE SUBROUTINE» 27 Dec 1984 09:53:18 DISK SUSERZ: (POWERS )ZROAFO.BL1;4: (68) 

000150 010600 MOV SP,RO ; 5P,6 

000152 104414 TRAP 14 
000154 012716 000002G MOV @OUPPKT+2,(S5P) ; 6583 
000160 012746 000400 MOV #400, -(SP) 
000164 004737 000000V JSR PC,EMS .BLK 
000170 062706 000034 ADO @34,S5P : 6576 
000174 00020” RTS PC ; 65638 

3: Routine Size: 63 words, Routine Bese: $sCODES »- 11400 
> Maximum stack depth per invocation: 15 words 

3 6565 1 
3 6546 1 



ZRQAMC 
vo1.9 

; 6587 1 
; 65868 1 
3 6569 1 
3 6590 1 
; 6591 1 
; 6592 1 
3 6593 1 
3 6594 1 
3 6595 1 
3 65% 2 
3 6597 2 
3 6598 2 
: 6599 2 
3 6600 2 
3 6601 e2 
3 6602 3 
3 6603 3 
3 6604 3 
3 6605 3 
3 6606 3 
3 6607 3 
H 6608 3 
3 6609 3 
3 661C 4 
3 6611 4 
; 6612 3 
3 6613 3 
3 6614 2 
3 6615 1 

000000 010146 

000002 012746 
000006 012746 
000012 010600 
000014 104415 
000016 005001 
000020 000445 
000022 010100 
000024 005300 
000026 032700 
000032 001007 
000034 012716 
090040 012746 
000044 910600 
000046 104415 
000050 005726 
000052 017616 
000056 012746 
000062 012746 
000066 010600 

D.’ 
RO/RX EXERCISER 27-Dec-1984 12:55:26 
ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 

GLOBAL ROUTINE EMS _BLt CADDR, LENGTH) : NOVALUE * 

THIS ROUTINE WILL PRINTX A BLOCK OF MEMORY, WHICH IS ‘LENGTH 

8 WOS TO A LINE. 

BEGIN 
LITERAL 

MASK = to'7'; 

PRINTX (CRLF); 

VAX 11 Blies 16 V4.0 579 
DISK SUSERe: (POWERS )ZROAFO.BL1;61 

$222 
$222 
!Z22Z 
$222 

WORDS LONG STARTING AT ADORESS ‘ADOR'. PRINTING IS DONE IN OCTAL!2Z2Z 
$227 
$222 
$222 
$Z2Z 
$222 
!2Z2 
$22Z 
$Z2Z 
$222 
'22ZZ 
!2ZZ 
$222 
$ZZZ 
!ZZZ 
$ZZZ 
$222 
$2ZZ 
$Z2Z 
!ZZZ 
$222 
$227 
!227Z 
$222 

‘ 

:; SP,e 

; COUNT 

3 COUNT, « 

3 SP ,« 

; ADOR,« 

INCR CONT OTe 1 TO .LENGTH 00 ‘FOR EACH WO TO PRINT 
N 

re CON - 1) AND MASK) EQL O !IF START OF NEW LINE 

PRINTX (SPACE4); 'PRINT 4 BLANKS 

PRINTX (EX_WRD, ..ADOR); 'PRINTX A WORD 
ADOR = .ADOR -2; 'TO NEXT ADORESS 

IF €CC.COUNT AND MASK) EQL 0) OR !END OF LINE OR 
THEN (.COUNT EQ .LENGTH)) ‘WHEN DONE 

PRINTX (CRLF); "PRINT CR LF 
END; 

END; 

-SBTTL EMS.BLK ERROR MESSAGE SUBROUTINES 
EMS .BLK:: 

000000G MOV @CRLF , -( SP) 
000001 MOV @1,-(SP) 

MOV SP ,RO 
TRAP 15 
CLR R1 
BR 5% 

is; MOV R1,R0 
OEC RO 

000007 BIT @7,R0O 
BNE 2st 

000000G mov @SPACE4 , (SP) 
000001 MOV @1,-CSP) 

MOV SP ,RO 
TRAP 15 
TST (SP )> 

0000 12 2s. MOV 812(SP),( SP) 
000000G MOV @€X .WRO, -( SP) 
000002 MoV @2,-(SP) 

MOV SP ,RO 

SEQ 0223 
Pege 206 

(69) 

6588 

6603 

6605 

6607 



ZRQAMC 
V1.9 

000070 
000072 
000100 
000104 
000106 
000112 
000114 
000120 
000124 
030126 
000130 
000132 
000134 
000136 
000142 
000144 
000146 
000150 

3; Routine Size: 
>; Maxieum stack 

3 6616 
3 6017 

104415 
062766 
032701 
001403 
020166 
001007 
012716 
012746 
010600 
104415 
005726 
022626 
005201 
020166 
003727 
022626 
012601 
000207 

1 
1 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000002 000016 
000007 

000014 

000000G 38; 
000001 

4$: 
S$: 

000010 

53 words, Routine Base: 
depth per invocation: 8 words 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

TRAP i5 
ADD @2,16(SP) 
BIT @7,R1 
BEQ 3$ 
CMP R1,14(SP) 
BNE 43 
MOV @CRLF , (SP) 

MOV SP RO 
TRAP 15 
TST (SP )- 
CMP (SP)+,(SP)+ 
INC R1 
CMP R1,10(SP) 
BLE 1$ 
CMP (SP )+,CSP)- 
MOV (SP)+,R1 
RTS PC 

sCODE$ + 11576 

SEQ 0224 
VAX-11 Bliss 16 V4.0-579 Page 207 
OISK $USER2@: ( POWERS ) ZRGAFO.BL1;61 (69) 

; #,AD0OR 6608 
; «,COUNT 6610 

; COUNT,LENGTH 6611 

: 6613 

; SP,« 

; 6602 
3; COUNT 6601 
+ COUNT,LENGTH 

; 6596 
3 6588 



m 
A
R
 

GE
RD

 
PO
 

AD
 
GE

RD
 

PO
 

A 
PD

 
H
A
D
 

90
 

90
 

2 
GA

RD
 

10
 
1D
 
F
e
 

e
e
 

e
e
 

ee
 

ee
 

ee
 
pe

 
be
 

ee
 

ee
 

013700 
105760 
100417 
132760 
001013 
016046 
011646 
012746 
012746 
010600 
104415 
062706 
013700 
105760 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

routine EMS_LBN : novalue = 

Ad
 

PRINTED. 

IMPLICIT INPUTS: 

O
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
y
 

e
y
 

e
s
 

begin 

INDICATES “BAD BLOCK REPORTED”, 

I, 
27 Dec 1984 12:55:26 VAX 11 Bliss 16 V4.0 579 
27 Dec 1984 09:53:18 DISK SUSERZ: [ POWERS )ZRQAFO.BL1 546) 

THIS ROUTINE PRINTS CEXTENDEO) ONE OF TWO BLOCK NUMBERS APPEARING IN 
THE CURRENT RETURN PACKET. NORMALLY, THE LON FIELO IS PRINTED; THIS 
FIELO WAS COPIED INTO THE RETURN PACKET FROM THE ASSOCIATED COMMAND 
PACKET. HOWEVER, IF THE “FLAGS” FIELD OF THE CURRENT RETURN PACKET 

THEN THE "FIRST BAD BLOCK” FIELD IS 

RP_ADOR ADORESS OF THE CURRENT RETURN PACKET 

if (not BIT. TST CRP_ADOR (FLAGS), EF _BBR)) and 
(not BIT TST (RP_ADOR [FLAGS], EF _8BU)) 

hen 
PRINTX (EX_LBN, .RP_ADOR (LBN_L0), .RP_ADOR [LBN_LO)); 

if (mot BIT_TST CRP_ADOR [FLAGS], EF _BBR)) and 
(BIT_TST (RP_ADOR [FLAGS], EF _88U)) 

PRINTX (EX_BBU, .RP_ADDR (BBLK_LO), .RP_ADOR (BBLK_LO)); 

if (BIT_TST CRP_ADOR (FLAGS), EF_8BR)) and 
(not BIT_TST (RP_ADOR [FLAGS]. EF _8BU)) 

PRINTX (EX_BB, .RP_ADOR (BBLK_LO), .RP_ADOR (BBLK_LO)); 

if (BIT_TST (RP_ADOR (FLAGS), EF _BBR)) and 
(BIT_TST CRP_ADOR [FLAGS], EF _6BU)) 

then 

then 

then 

end; 

. SBTTL 
000000G ENS .LON: MOV 
000015 TSTB 

BMI 
000100 000015 BITB 

BNE 
000059 MOV 

MOV 
000000G MOV 
000003 MOV 

MOV 
TRAP 

000010 ADO 
G00000G 18: MOV 
000015 TSTB 

PRINTX (EX BB1, .RP_ADOR (BBLK_LO), .RP_ADDOS (BBLK_LO)); 

! IF NO BAD BLOCK FOUND 

! IF BAD BLOCKS FOUND AND REPLACED 

! IF HOST REPLACEABLE BAD BLOCK FOUNO 

! IF MORE *HAN 1 HOST REPLACEABLE BAD BLOCK FOUND 

EMS.LBN ERROR MESSAGE SUBROUTINES 
RP . ADOR , RO 
15(RO) 
1% 
£100, 15(RO) 
1 
SOCRO), - CSP) 
(SP), -(SP) 
@€X.LBN, -(SP) 
03, -(SP) 

%EQ 0225 
Page 208 

(70) 

6634 

6635 

6637 

6639 



100417 
132760 
001413 
016046 
011646 
012746 
012746 
010600 
104415 
062706 
013700 
105760 
100017 
132760 
001013 
016046 
011646 
012746 
012746 
010600 
104415 
062706 
013700 
105760 
100017 
132760 
001413 
016046 
011646 
012746 
012746 
010600 
104415 
062706 
000207 

3; Routine Size: 
>; Maximum stack 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000100 000015 

000040 

000000G 
000003 

000000G es: 

000000G 3%: 

000010 
4$: 

Routine Base: 
6 words 

61 words, 

depth per invocation: 

Cre 

27-Dec-1984 12:55:26 
2/-Dec 1984 09:53:18 

es 
@100,15(RO) 
es 
40(RO), -(SP) 
(SP), -(SP) 
@€X.BBU, (SP) 

#100, 15(RO) 
3$ 
40(RO), -( SP) 
(SP), -CSP) 

#100, 15(RO) 
4% 
40(RO), -CSP) 
(SP), -(SP) 
@€X.BB1, (SP) 
03, -(SP) 

sCOOE$ + 11750 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS )ZROQAFO.8L1;61 

SEQ 0226 
Page 209 

(70) 

6640 

6642 

6644 

6645 

6647 

6649 

6650 

6652 

6618 



e 
%
 

=
 

AD
 
AD

 
AD

 
be
 

pe
e 

pe
 

be
 

pe
e 

pe
e 

pe
e 

pe
e 

pe
e 

pe
 

ee
 

000000 013700 
000004 016046 
000010 012746 
000014 012746 
000020 010600 
000022 104415 
000024 013700 
000030 016016 
000034 012746 
000040 012746 
000044 010600 
000046 104415 
000050 062706 
000054 000707 

; Routine Size: 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

routine EMS_BC : 

¢ 

begin 
PRINTX CEX_CBC, 
PRINTX (EX_6C, 
end; 

000020 
000000G 
000002 

000012 

23 words, 

novelue * 

ems .BC: 

Routine Base: 
3; Maxieum stack depth per invocation: 7 words 

.RP_AOOR (CBCNT_LO]); 
-RP_ADOR (BCNT_LO)); 

Hy? 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

.SBTTL EMS.BC ERROR MESSAGE SUBROUTINES 
MOV RP .ADOR ,RO 
MOV 44( RO), -(SP) 
MOV @€x.CBC, -(SP) 

MOV SP ,RO 
TRAP 15 
MOV RP .ADOR RO 
MOV 20(RO), (SP) 
MOV @€X.BC,-CSP) 
MOV @2,-(SP) 
MOV SP .RO 
TRAP 15 
ADO @12,SP 
RTS PC 

$CODE$ + 12212 

VAX-11 Blies 16 V4.0-579 
DISK SUSER2: [POWERS )ZRGAFO.BL1;61 

THIS ROUTINE PRINTS (EXTENDED) BOTH BYTE COUNT FIELOS OF THE CURRENT 
RETURN PACKET: THE BYTE COUNT FROM THE COMMANO PACKET ANO THE 
ACTUAL NUMBER OF BYTES TRANSFERRED (FROM THE RESPONSE PACKET). 

IMPLICIT INPUTS: 
RP_ADDR - ADORESS OF THE CURRENT RETURN PACKET 

{ “BYTE COUNT IN COMMAND: XXXXx, ” 
! “ACTUAL @ OF BYTES TRANSFERRED: 
! ROUTINE EMS_BC 

SP,« 

SEQ 0227 
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6666 

6667 

6665 
6654 



Voy 
oan 

SEQ 0228 
ZRQAM2C RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 579 Page 211 
vo1.9 ERROR MESSAGE SUBROUTINES 27-Dec 1984 09:53:18 OISK SUSERZ2: (POWERS JZRGAFO.8L1;61 (72) 

: 6669 1 routine EMS_8D : novalue * 
; 6670 1 
3 6671 1 te 
: 6672 1 ! THIS ROUTINE PRINTS CEXTFNOED) THE TWO-WORD I/0 BUFFER DESCRIPTOR 
3 6673 1 : APPEARING IN THE CURRENT RETURN PACKET. 

: 6674 1 : 
3 6675 1 ! IMPLICIT INPUTS: 
: 6676 1 ‘ RP ADDR ADDRESS OF THE CURRENT RETURN PACKET 
3 6677 1 : 
3 6678 1 
3 6679 1 PRINTX (EX_8D, .RP_ADOR (BUFF 13, .RP_ADOR [BUFF _0)); ' "1/0 BUFFER DESCRIPTOR: XXXXXX XXXXXK" 

.SBITL EMS.BO ERROR MESSAGE SUBROUTINES 
000000 013700 000000G EMS.B0: MOV RP .ADOR ,RO 3 6679 
000004 016046 000024 MOV 24(RO), -(SP) 
000010 016046 000026 MOV 26(RO), -CSP) 
000014 012746 000000G MOV O€X.BD, -(SP) 
000020 012746 000003 MOV @3,-(SP) 
000024 010600 MOV SP RO ; SP,« 
000026 104415 TRAP 15 
000030 062706 000010 ADD $10,SP 
000034 000207 RTS PC ; 6669 

: Routine Size: 15 words, Routine Base: sCODE$ +» 12270 
3 Maximum stack depth per invocation: 6 words 



= 
1 

AD
 

PO
 
E
G
U
 

D 
Ge
 
G
P
 

90
 

0 
90
-9
0 

91
0.

19
0,

 
790

 
790

 
fa
 
P
P
 

o
e
 

e
e
 

be
 
e
e
 

010146 
004737 
004737 
013700 
116000 
042700 
020027 
001402 
004737 
012700 
116001 
042701 
020127 
001407 
116000 
042700 
020027 
001004 
004737 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

routine 

begi 
EMS 
EMS 

ENS RP : novalue 

THIS ROUTINE IS RESPONSIBLE FOR PRINTING CEXTENDED) THE RELEVANT FIELDS 
OF THE CURRENT RETURN PACKET. 

n 

SBC (); 
CMO (); 

e7-Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

if (.RP_ADDR [ENDCOD) and OP MSK) neq OP ONL 

then 

if €C.RP_ADOR (ENOCOD) and OP_MSK) eql OP_RD) or 

EMS_LBN (); 

CC.RP_ADOR [ENOCOO)] and OP_MSK) eql OP_WRT) 

EMS _ 
end; 

010404 ' 
011114 
000000G 
000014 
177600 
000011 

011750' 
000000G 
000014 
177600 
000041 

000014 
177600 
000042 

012212 

TIM (); 

EMS.RP: 

1$: 

es: 

EMS .RP ERROR MESSAGE SUBROUTINES 
R1,-CSP) 
PC,EMS SBC 
PC,EMS.CMO 
RP .ADOR .RO 
14(RO),RO 
9177600 ,RO 
RO,11 
1$ 
PC,EMS.LBN 
RP . ADDR ,RO 
14(RO),R1 
#177600,R1 
R1,041 
2s 
14(RO),RO 
#177600 ,RO 
RO, 042 
3% 
PC,.EMS.BC 

! SUB -CODE 
! COMMAND CANO MODIFIER) 

! BYTE COUNTS 
! 170 BUFFER DESCRIPTOR 

! TIME 
! ROUTINE EMS RP 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER@: [POWERS }ZRQAFO.BL1;61 

! LBN OR BAD BLOCK NUMBER 

5EQ 0229 
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(73) 

6682 
6692 
6693 
6695 

6698 
6700 

6701 

6705 



ZRQAMC 
vo1.9 

000104 
000110 
000114 
000116 

: Routine Size: 
> Maximum stack 

3 6711 
3 6712 

004737 
004737 
012601 
000207 

1 
1 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

012270 
000000V 3$: 

40 words. Routine Base: 
depth per invocation: 2 words 

JSR 
JSR 
MW 
RTS 

Ke 

27-Dec-1984 12:55 26 
27-Dec-1984 09:53.18 

PC.EMS.B0 
PC,EMS.TIM 
(SP)+,R1 
PC 

sCODE$ + 12326 

VAX-11 Bliss 16 V4.0 579 
JISK SUSER@: [POWERS J ZRQAFO.8L1;461 

SEQ 0230 
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6706 
6709 
6682 



000014 
000020 
000024 
000030 
000034 

3: Routine Size: 

m=
 

AD
 

AD
 

AD
 

& 
pe
 
be
 

pe
 

st
 

p
e
 

ee
 

012746 

012746 
010600 
104415 
013716 
012746 
004737 
062706 
000207 

SEQ 0231 
RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Blies 16 V4.0-579 Page 214 
ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 DISK $SUSER@: [POWERS |} ZRQAFO.8L1;61 (74) 

global routine EMS _RP1 : novalue * 

t, 

! THIS ROUTIN€ IS CALLED TO PRINT THE ENTIRE CONTENTS OF THE 
: RETURN PACKET DESIGNATED BY THE GLOBAL DATUM "RP_ADOR”. HOWEVER, THE 
Hy PRINTING WILL ONLY OCCUR IF EXTENDED ERROR PRINTING IS ENABLED. 
t 

begin 

PRINTX (EX_RP); ' "CONTENTS OF RETURN PACKET: 
EMS _BLK (.RP ADOR, RP LEN); ' PRINT BLOCK OF WORDS 
end; 

~SBTTL EMS.RP1 ERROR MESSAGE SUBROUTINES 
000000G EMS .RPL:: 

MOV OEX.RP, -( SP) : 6722 
000001 MOV @1,-(SP) 

MOV SP ,RO ; SP .e 
TRAP 15 

000000G MOV RP .ADOR, (SP) ; §723 
000026 MOV 026, -(SP) 
011576’ JSR PC,EMS .BLK 
000006 ADD 06, SP 3 6721 

RTS PC 3 6713 

15 words, Routine Base: %sCODE$ + 12446 
3: Maximum stack depth per invocation: 4 words 



Me 
‘ SEQ 0e3e2 

ZRQAM2 RD/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 £/9 Page 215 

vo1.9 ERROR MESSAGE SUBROUTINES ? 27-Dec-1984 09:53:18 DISK SUSERe: (POWERS ) ZRQAFO.BL1;61 (75) 

: 6725 1 globel routine EMS_EL (index) : novalue + 

: 6726 1 
; 6727 1 ' 
3 6728 1 ! THIS ROUTINE IS CALLED FROM ‘'SEQUEN’ AND ‘DATAGM’ AND PRINTS THE CONTENTS OF THE 

i 6729 1 ! ERROR-LOG PACKET 
3 6730 1 ' 
3 6731 1 
3 6732 2 begin 
3 6733 2 

3 6734 2 local 
3 6735 e2 ELOG_ADOR : ref block [(EP_LEN, word) Field (EP_FIELDS), 
3 6736 e REASON : word, 
: 6737 2 DISK_NUM : byte, 
3 6738 e ELOG_CODE : byte, 
; 6739 eo ELOG SUB : word; 
3 6740 e2 
: 6741 2 ELOG_ADOR = ELOG_PKT «+ (.index « EP_LEN « 2); ' ERROR LOG PACKET S ADORESS 

; 6742 2 REASON = .ELOG_ADOR (EL_FORMAT); ! FORMAT 
; 6743 2 DISK_NUM = .ELOG_ADOR (EL_DK_NUM); * OISK NUMBER 
: 6744 2 ELOG CODE = .ELOG_ADOR [(EL_CODE); * COOE 
: 6745 2 ELOG_SUB = .ELOG_ADOR [(EL_SUBCODE); ! SUBCODE 
; 6746 2 PRINTB (ELG_00O); * ERROR-LOG MESSAGE RECEIVED 
3 6747 2 
; 6748 2 if (REASON eal FORMAT_CNTR) or 
3 ors 3 ( .REASON eql FORMAT_HOST ) 
3 6 e 
3 6751 3 PRINTB (.ELG_FMT [( .REASON)) * PRINT BASIC REASON 
3 6752 2 else 
3 6793 2 PRINTB ( ELG_FMT [.REASON], .OISK_NUM); ' PRINT BASIC REASON WITH DISK NUMBER 
3 67 2 
3 6755 2 if (.ELOG_CODE gtru 0) and 
; 675% 3 (.ELOG_CODE leq 11) 
3 6757 2 then 
3 6758 3 in 
3 6759 3 PRINTX CASTERISK ); 
3 676C 3 PRINTX (.ERR_COO [ .ELOG_CODE 1)); * CODE 
. 6761 3 end 
; 6762 2 else 
; 6763 2 
3 6764 2 ‘f .ELOG_CODE eql ST_DIA ' MESSAGE FROM INTERNAL OIAGNOSTICS 

3 6765 2 then 
3 6766 3 begin 
3 6767 3 PRINTX CASTERISK); 
H 6768 3 PRINTX (.ERR_COO (12)): 
; 6769 2 end; 
3 6770 2 
; 6771 2 if (.ELOG_CODE eal ST_MFE) and 
3 6772 3 (.ELOG_SUB lequ 10) 
; 6773 2 then 
3 6774 3 in 
3 6775 3 PRINTX CCRLF); 
3 6776 3 PRINTX (ASTERISK); 
3 6777 3 PRINTX (.TBL MFE (.EL0G_SUB)); ' MEDIA FORMAT ERROR 
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RO/Rx EXERCISER 
ERROR MESSAGE SUBROUTINES 

Ne 

end; 

‘f (.ELOG_CODE eal ST? DAT) ang 
(.ELOG_SUB lequ 15) 

then 
begin 
PRINTX (CRLF); 
PRINT CASTERISK); 
PRINTX (.TBL_DAT [.ELOG_SUB)); 
end; 

if € ELOG_CODE eal ST_HST) and 
€.EL0G_SUB leaqu 4) 

then 
in 

PRINTX (CRLF); 
PRINTX (ASTERISK); 
PRINTX (.TBL_HST [.ELOG SUB)); 
end; 

if ©. ELOG_CODE eal ST CNT) ana 
(.ELOG_SUB leau 3) 

then 

begin 
FRINTX CCRLF); 
PRINTX CASTERISK); 
PRINTX (.TBL_CNT [.ELOG._SUB)); 
end; 

if €.ELOG_CODE eal ST_ORV) and 
(.ELOG_SUB leq 8) 

then 
begin 
PRINTX (CALF); 
PRINTX CASTERISK); 
PRINTX (.TBL_ORV ( .ELOG_SUB)); 
end; 

if .REASON eq] FORMAT _XFER 
then 

if .ELOG ADOR (EL_BLOCK_TYPE) eal TYPE LBN 
then 

27-Dec-1964 12:55:26 
27-Dec-1984 09:53:18 

VAX-11 Bliss 16 v4.0-579 
DISK SUSERZ: (POWERS ) ZROAFU.8L1;41 

' DATA ERROR 

! HOST ACCESS ERROR 

! CONTROLLER ERROR 

! ORIVE ERROR 

! IF DISK XFER INVOLVED 

! PRINT PBN OR RBN 

PRINTX CEX_PBN, .ELOG ADOR [EL_BLOCK), .ELOG_ADOR (EL _BLOCK)) 
el 

EMS _TIM (); 
EMS _BLK ((.ELOG_ADOR +» 2), ((.ELOG ADDR (EL MSGLEN) + 1) ” 2) + 2); 
ELOG_ADOR [EL_CONTENTS) = EMPTY; 

end; 

se 
PRINTX (EX_RBN, .ELOG_ADOR (EL_BLOCK), .ELOG_ADOR [EL BLOCK)); 

! TIME 
! PRINTX CONTENTS OF PACKE. 
' DECLARE SAVE AREA FREE 

SEQ 023% 
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004137 
005746 
016646 
012746 
004737 
062700 
010001 
116166 
105066 
116105 
116100 
042700 
105004 
050004 
016103 
006203 
006203 
006203 
006203 
006203 
042703 
012716 
012746 
010600 
104414 
016602 
006302 
005766 
001404 
026627 
001007 
016216 
012746 
010600 
104414 
000411 
005016 
110516 
016246 
012746 
010600 
104414 
005726 
105704 
001423 
120427 
101020 
012716 
012746 
010600 
104415 

RO/RxX EXERCISER 

ERROR MESSAGE SUBROUTINES 

000016 000004 
000005 
000012 
000020 
177740 

000020 

00000 1 

000000G 1%: 

2s: 

38: 

EMS.EL:: 

12 
J ) 

27-Dec-1984 12:55:26 
2?-Dec 1984 09:53:18 

EMS.EL ERROR MESSAGE SUBROUTINES 
Ri, SSAVES 

- (SP ) 
20(SP), (SP) 
#102, -(SP) 
PC.BL SM 
@€LO0G.PKT RO 
RO,R1 
16(R1),4C SP) 
5(SP) 
12(R1),R5 
20(R1),RO 
0177740,R0 
R4 
RO,R4 
20(R1),R3 
R3 

SP ,RO 

#1, -(SP) 

@2.-(SP) 

@ASTERISK ,(SP) 
@1,-(SP) 
SP RO 
15 

VAX 11 Bliss 16 V4.0 579 
OISK SUSERZ: [ POWERS ) ZROAFO.6L1;61 

. 

s INDEX,« 

+ #*,EL0G.ADOR 
: #(ELOG.ADOR) ,REASON 
; REASCN 
s @CELOG.ADOR) DISK .NUM 
s @(ELOG.AD0P),« 

; ELOG.COOE 
s ¢,ELOG.CODE 
: @#CELOG. ADDR), ELOG. SUB 
s ELOG. SUB 
; ELOG. SUB 
s ELOG.SUB 
s ELOG. SUB 
s ELOG.SU8 
s ®,ELOG.SLB8 
1 

; SP,e 

3 REASON, « 

i REASON 

3 REASON, e 

SEQ 0234 
Pege 217 

(78) 

6725 

674i 

6742 

6743 
6744 

6745 

6746 

6751 

6748 

6749 

6751 

6748 
6753 

6755 

6756 

6759 



RO/RK EXERCISER 
ERROR MESSAGE SUBROUTINES 

177776G 
000001 

000037 4%; 

5$: 
000005 63: 

000010 78: 

000120 

C2 

27-Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

1, -(SP) 

ERR .COO+ 30, (SP) 
@1.-(SP) 

15 
(SP )+,(SP)- 
R405 

@1,-(SP) 

RO 

@1,-(SP) 

#1, -(SP) 

TBL .DATCRO),( SP) 

VAX 11 Blies 16 v4.0 $79 ee ce 218 
DISK SUSERZ: (POWERS |} ZRQAFO.BL1;61 (75) 

+ ELOG. COE, « 6760 

s SP,« 

; ELOG.CODE,« 6764 

; 6767 

+ SP,¢ 

: 6768 

+ SP, 

; ELOG. CODE, « 670 

; ELOG.SUB,° 6772 

; 6775 

3; SP,« 

; 6776 

; SP,e 

; ELOG.SUB,« 6777 

; SP,e 

; 6774 

; ELOG.COODE.« 6760 

; ELOG.SUB,« 6781 

; 6784 

+ SP,e 

: 6785 

: SP,e 

; ELOG.SUB,« 6786 



01274¢ 
010600 
104415 
062706 
120427 
001031 
020327 
101026 
012716 
012748 
010600 
104415 
012716 
012746 
010600 
104415 
010300 
006300 
016016 
012746 
010600 
104415 
062706 
120427 
001031 
020327 
101026 
012716 
012746 
010600 
104415 
012716 
012746 
010600 
104415 
010300 
006300 
016016 
012746 
010600 
104415 
062706 
120427 
001031 
020327 
101026 
012716 
012746 
010600 
104415 
012716 
012746 
010600 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000001 

000011 8$: 

000012 of: 

000013 10%: 

04 
) 

27-Dec-1984 12:55:26 
27-Dee -1984 09:53:18 

@1,-(SP) 
SP ,RO 

@1,-(SP) 

@1,-(SP) 

@1,-(SP) 

@1,-(SP) 

11% 

@1,-(SP) 

@ASTERISK ,( SP) 
#1,-(SP) 
SP ,RO 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [ POWERS )ZROAFO.8L1;61 

3 SP,e 

s ELOG.CODE,« 

s ELOG.SU8,¢ 

+ SP, 

3 SP, 

; ELOG. SUB, « 

3 
+ EL0G.COOE,« 

; ELOG.SUB,« 

: SP,« 

3 SP,« 

; ELOG.SUB,« 

3 SP ,e 

s ELOG.CODE,* 

3 ELOG. SUB, 

3; SP, 

SEQ 02346 
Pege 219 

(75) 

6783 
6789 

6790 

6793 

6794 

6795 

6792 
6798 

6799 

6802 

6803 

681e 



ZRQAMNC 
vo1.9 

000720 
000722 
000724 
000726 
000732 
000736 
000740 
000742 
000746 
000754 
000756 
000764 
000766 
000772 
000774 
001000 
001004 
001006 
001010 
001012 
001016 
001020 
001024 
091030 
001032 
001034 
001040 

| 001044 
001050 
001052 
001056 
001060 
001064 
001070 
001074 
001102 
001104 
001110 
001114 

{ 001120 

: Routine Size: 
>; Maximum stack depth per invocation: 

104415 
010300 
006300 
016016 
012746 
010600 
104415 
062706 
026627 
001031 
032751 
001012 
016116 
011646 
012746 
012746 
010600 
104415 
000411 
016116 
011646 
012746 
012746 
010600 
104415 
062706 
004737 
012716 
060116 
016146 
005216 
012746 
004737 
010066 
062766 
005726 
004737 
105061 
062706 
000207 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

011576' 
000001 
000014 

297 words, 

11%: 

12s: 

13$: 
148: 

Routine Bese: 
16 words 

TST 
JSR 
CLRB 
ADO 
RTS 

27-Dec-1984 12:55:26 
27-Oec-1984 09:53:18 

06, SP 
10(SP), 02 
14% 
#170000 ,60(R1 ) 
12% 
56(R1), (SP) 
(SP), -CSP) 

@€X.PBN, -(SP) 
@3,-(SP) 

13% 
S6(R1),<¢SP> 
(SP), -(SP) 

@€X .RBN, -CSP) 

PC.EMS.TIM 
@2,(SP) 
R1,(SP) 
2(R1),-CSP) 
(SP) 
@2,-(SP) 

PC .BLSOIV 
RO,2(SP) 
@2,2(SP) 
(SP )-> 
PC, EMS .BLK 
1(R1) 
@14,SP 

PC 

$CODE$ - 12504 

VAX-11 Bliss 16 V4.0 579 
OISKSUSER2@: [ POWERS )ZROAFO.BL1;61 

3 ELOG.SUB,« 

+ SP, 

; REASON, « 

s *,¢(CELOG. ADDR) 

; #(ELOG.ADDP), + 

:; SP,« 

; 
: #(ELOG.ADOR),« 

; SP,« 

ELOG.ADOR, 
*(ELOG.ADDR), + 

3 *CELOG.ADOR ) 

SEQ 0237 
Page 220 

(75) 

6813 

6810 
6816 

6819 

6821 

6819 
6823 

6819 
6825 
6826 

6827 
6725 



a @
 
w
 

wn
 

: 
m
A
 

N
O
 

0
 

PO
 
P
0
0
 

10
 

90
 
70

:9
0 

10
 

90
 

10
 

AO
 

90
 

FD
 
e
e
 

be
 
b
e
 

ee
 

010146 

016601 
013746 
012746 
012746 
010600 
104414 
012716 
012746 
010600 
104414 
013716 
012746 
010600 
104414 
016116 
011646 
012746 
012746 
010600 
104415 
013700 
016016 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

global routine EMS_CMP (ADDR) : 

Ve 

! THIS ROUTINE IS CALLED FROM ‘HOST _WRT_CHK’ 
! COMPARE ERROR 

begin 

local 
ORIG_ADOR : ref block (RP_LEN, word] field (RP_FIELDS); 

ORIG_ADOR = .ADOR; 
PRINTB 
PRINTS 
PRINTB 
PRINTX 
PRINTX 
PRINTX 
PRINTX 
PRINTX 
PRINTX 
PRINTX 
PRINTX 

CERR_OO, 
COASH); 

.COISK); 

C.ERR_COO (12)); 
(EX_LBW, 
CEX_LBR, 
CEX_CBW, 
CEx_B6C, 
CEX_CBR, 
CEx_BC, 
(EX_BOW, 
CEX_BOR, 

Ems TIM (); 
end; 

novelue 

.RP 

[ 4 

27-Dec-1984 12:55:26 
27-Dec-1964 09:53:18 

-ORIG_ADOR (8UF 
(BUFF _O 

are Ae (LON_LO)); 
ADOR (LBN_LO)): 

UFF_O}); 
0); 

VAX-11 Bliss 16 V4.,0-579 
DISK SUSERZ2: (POWERS )ZRGAFO.BL1;461 

AND PRINTS RELEVENT DATA ON A HOST 

ADDRESS OF THE WRITE RETPKT 
“DISK Xxx’ 

" - HOST COMPARE ERROR” 
LON (WRITE) 
LEON CREAD) 
BYTE COUNT (WRITE) 
BYTE COUNT XMITTED (WRITE) 
BYTE COUNT (READ); 
BYTE COUNT XMITTEC (READ) 
BUFFER ADORESS (WRITE) 
BurreR ADDRESS (READ) 

EMS.CMP ERROR MESSAGE SUBROUTINES 

@1,-(SP) 

SOCR1), (SP) 
(SP), -(SP) 
@EX.LBW, -CSP) 
@3,-(SP) 
SP ,RO 
15 
RP. ADOR ,RO 
SOCRO), (SP) 

; ADOR,ORIG.ADOR 

3 SP,« 

s *(ORIG.ADOR),« 

3 SP,e 

5EQ 0238 
Page 221 

(76) 

6830 
6842 
6843 

6644 

6845 

6846 

6847 



000110 011646 
000112 012746 
000116 012746 
000122 010600 
000124 104415 
000126 016116 
000132 012746 
000136 012746 
000142 010600 
000144 104415 
000146 016116 
000152 012746 
000156 012746 
000162 010600 
000164 104415 
000166 013700 
000172 016016 
000176 012746 
Q00202 012746 
000206 010600 
000210 104415 
000212 013700 
000216 016016 
000222 012746 
000226 012746 
000232 010600 
090234 §=6104415 
000236 016116 
000242 016146 
000246 012746 
000252 012746 
000256 010600 
000260 104415 
000262 013790 
000266 016016 
000272 016046 
000276 012746 
000302 012746 
000306 010600 
0003'0 104415 
000312 004737 
000316 062706 
000322 012601 
000324 000207 

; Routine Size: 
; Maximum stack 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

000000G 
000003 

107 words, Routine Base: 
depth per invocation: 28 words 

G3. 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

MOV (SP), -CSP) 
MOV OEX.LBR, -(SP) 
MOV 3, -(SP) 
MOV SP RO 
TRAP 15 
MOV 44(R1),(SP) 
MOV O€X.CBW, -( SP) 
MOV @2,-(SP) 
MOV SP ,RO 
TRAP 15 
MOV 20(R1), (SP) 
MOV @€X.BC, - CSP) 
MOV @2,-(SP) 
MOV SP ,RO 
TRAP 15 
MOV RP. ADDR ,RO 
MOV 44(RO), CSP) 
MOV @€X.CBR, -( SP) 
MOV #2, -(SP) 

Mov @EX.BC,-CSP) 

MOv 24(R1),(SP) 
MOV 26(R1), -CSP) 
MOV @€X. BOW, -C SP) 

MOV SF RO 
TRAP 15 
MOV RP. ADDR , RO 
MOV 24(RO), (SP) 
MOV 26(RO), - CSP) 
MOV @EX BOR, -( SP) 

MOV SP ,RO 
15 

JSR PC.EMS.TIM 
ADO #62, SP 
MOV (SP)+,R1 
RTS PC 

$CODE$ + 13626 

5EQ 0239 
VAX-11 Bliss 16 V4.0 $79 Page 222 
DISK SUSER2: (POWERS )ZRQAFO.8L1;61 (76) 

3; SP,* 

: #(ORIG.ADOR),« 6848 

; SP,« 

; *CORIG.ADOR),« 6849 

3s SP,e¢ 

; 6850 

$ SP ,s 

3 6851 

3 SP,« 

s *CORIG.ADOR),« 6852 
s *(ORIG.ADOR),« 

s SPs 

3 6853 

3 SP ,« 

ry 6854 

3 6630 



ZRQAMC 
vo1.9 

: 
m=

 
AO

 
AD

 
PO

 
AD

 
RD
 

GE
RA
D 

PD
 
PD

 
AD
 
GE
RD
 

GE
D 

PO
 

10
 

70
 

70
 

19
 

10
 

AD
 

013746 

012746 
012746 
010600 
104414 
012716 
012746 
010600 
104414 
013700 
001413 
020027 
101010 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

global routine EMS_ERR : 

begin 

novalue = 

H3 

27 -Dec - 198 
27 -Dec - 198 

4 12:55:26 
4 09:53:18 

VAX-11 Blies 16 V4.0 579 
DISK $SUSER2: [POWERS )ZROAFO.BL1;61 

! TABLE OF BASIC, HARD ERROR MESSAGE ADDRESSES, INOEXEO BY STATUS CODE 

PRINTB CERR_0O, 
PRINTB (DASH); 

if €.ST_CODE 

.COISK); 

tru 0) and 
(.ST_COOE leq 11) 

then 
PRINTB (.ERR_COD [ .ST_CODE 

else 

if .ST_CODE eal ST_DIA 

PRINTB (.ERR_COO [(11)) 
else 

PRINTB (EX_SC, .ST_CODE); 

EMS RP (); 

end; 

000000G 

000013 

177776G 
000001 

000037 

0000266 
000001 

1%: 

- 1)) 

"OISK Xxx 

IF STATUS CODE IS WITHIN RANGE 

PRINTB APPROPRIATE MESSAGE 

MESSAGE FROM INTERNAL DIAGNOSTICS 

JUST PRINT STATUS CODE WHEN NO MATCH 

PRINTX OTHER RETPKT FIELDS 

EMS.ERR ERROR MESSAGE SUBROUTINES 

COISK, -( SP) 
@ERR .00, -(SP) 

ERR .CO0-26, (SP) 
@1,-(SP) 
SP ,RO 
14 

3; SP,« 

3 SP,e 

SEQ 0240 
Page 223 

(77) 

6862 

6863 

6865 

6866 

6868 

6865 
6871 

6873 



ZRQAM2 
v01.9 

000112 
000114 
000116 
000122 
000126 
000130 
000132 
000134 
000140 
000144 

: Routine Size: 
; Maximum stack depth per invocation: 

000410 
010016 
012746 
012746 
010600 
104414 
005726 
004737 
062706 
000207 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

2s: 
000000G 
000002 

012326' 3$; 
000012 

51 words, Routine Base: 
8 words 

BR 
MOV 
MOV 
MOV 
MOV 
TRAP 
TST 
JSR 
AOD 
RTS 

14 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

3$ 
RO,( SP) 
@EX.SC, (SP) 
2, (SP) 
SP,RO 
14 
CSP )- 
PC,.EMS.RP 
12,SP 
PC 

sCODE$ + 14154 

VAX-11 Bliss 16 V4.0 579 
OISK SUSERZ: [ POWERS )ZRQAFO.B8L1;61 

. 
6 

SEQ 0241 
Page 224 

(77) 

6871 
6875 

6877 
6858 
6856 



a
 
@
 
@
 

17
] 

O
e
 

pe
 

pr
e 

me
 

ps
 

be
 

pe
 

000000 005046 
000002 113716 
000006 005046 
000010 113716 
000014 012746 
000020 012746 
000024 010600 
000026 104415 
000030 062706 
000034 000207 

3 Routine Size: 
3; Maximum stack 

JS 
SEQ 0242 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 Page 225 
ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 DISK $USER2; (POWERS )ZRQAFO.8L1;41 (78) 

routine EMS_TIM : novalue * 

Ye 

' THIS ROUTINE PRINTS THE TIME OF DAY MESSAGE 
‘ 

PRINTX CEX_TIM, .HOURS, .MINUTES); 

-SBTTL EMS.TIM ERROR MESSAGE SUBROUTINES 
EMS.TIM:CLR -(SP) ; 6886 

000000G MOVB MINUTES, (SP) 
CLR -C(SP) 

000000G MOvVB HOURS , (SP) 
000000G MOV @EX.TIM, (SP) 
000003 MOV 63,-(SP) 

MOV SP ,RO ; SP,« 
TRAP 15 

000010 ADD @10,SP 
RTS PC H 6880 

15 words, Routine Base: sCODE$ - 14*22 
depth per invocation: 6 words 



ZRQAMC 
vo1.9 

3 6887 

000000 
000004 
000006 

; Rout re Size: 
; Maeximem stack 

3 6888 
3 6889 

000000 

000004 
000010 
000014 
000016 
000020 
000024 

; Routine Size: 
>: Maximum stack 

1 

004737 
104423 
000207 

2 
1 

012746 

012746 
012746 
010600 
104414 
062706 
000207 

RD/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

BGNMSG (EMS_01); 

.SBTTL 
000000V EMS.01::USR 

TRAP 
RTS 

4 words, Routine Base: sCODE$ - 
depth per invocation: 2 words 

PRINTB (EBS_01, MAX_UNITS); 

ENOMSG:; 

.SBTTL 
000004 MSEMS.O1: 

MOV 
000000G MOV 
000002 MOV 

MOV 
TRAP 

000006 AOD 
RTS 

1l words, Routine Base: sCODES + 
depth per invocation: 5 words 

In 4 
SEQ 0243 

Page 226 
(79) 

27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

VAX 11 Bliss 16 V4.0-579 
DISK SUSERZ: [POWERS ) ZRQAFO.BL1;61 

EMS.01 ERROR MESSAGE SUBROUTINES 
PC ,MSEMS.01 : 
23 
PC 

688” 

14360 

! "MORE THAN XX UNITS SPECIFIED’ 

MSEMS.01 ERROR MESSAGE SUBROUTINES 

04, -(SP) H 

#€BS.01,-CSP) 
6888 

; SP,« 

6887 



ZRQGAMC 
vo1.9 

: 6890 1} 

000000 004737 
000004 104425 
000006 00020’ 

3; Routine Size: 
; Maximum stack 

; 6891 e 
: 6892 1 

013746 

063716 
012746 
012746 
010600 
104414 
062706 
000207 

000014 
000020 
000022 
000024 
000030 

: Routine Size: 
>; Maximum stack 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

BGNMSG (EMS_10); 

.SBTTL 
000000V EMS.10::JSR 

TRAP 

RTS 

4 words, Routine Base: sCOODE$ - 
depth per invocation: 2 words 

PRINTB (€BD_10, .RDRX_ADOR + .OF _RC); 
ENOMSG; 

.SBTTL 
000000G MSEMS.10: 

MOV 
000000G ADO 
000000G MOV 
000092 MOV 

MOV 
TRAP 

000006 ADD 
RTS 

13 words, Routine Bese: sCODEs » 
depth per invocation: 5 words 

LS 
27-Dec-1984 12:55:26 
27-Dec-1984 09:53:18 

SEQ 0244 
Page 227 

(80) 

VAX 11 Bliss 16 V4,0-579 
DISK SUSER2: (POWERS )ZRQAFO.BL1;61 

EMS.10 ERROR MESSAGE SUBROUTINES 
PC .MSEMS.10 ; 
23 
PC 

6890 

! “NO RESPONSE AT ADDRESS XXXXxx" 

MSEMS.10 ERROR MESSAGE SUBROUTINES 

RORX.ADOR, - (SP) : 
OF .RC, CSP) 
€B0.10, -(SP) 

6891 

; SP, 

6890 



ZRQAM > 
vo1.9 

3 6893 

000000 
000004 
000006 

: Rout me S:ze: 
; Marnimm stack 

3 6894 
6895 

000000 

000004 
000010 
000014 
000016 
000020 
000024 

; Routine Size: 

1 

004737 
104423 
000207 

2 
1 

013746 

012746 
012746 
010600 
104414 
062706 
000207 

RD/RX EXERCISER 27-Dec 1984 12:55:26 VAX 11 Bliss 16 V4.0-579 

ERROR MESSAGE SUBROUTINES 27? Dec-1984 09:53:18 DISK SUSERZ: (POWERS }ZRQAFO.BL1;61 

BGNMSG (EMS_12); 

.SBTTL EMS.12 ERROR MESSAGE SUBROUTINES 
000000V €MS.12::JSR PC ,MSEMS. 12 ; 

TRAP 23 
RTS PC 

4 words, Routine Base: $sCODE$ + 14460 
deptr per invocation: 2 words 

PRINTB (EBO_12, .RORX_ADOR); ! “INCORRECT BR LEVEL GIVEN FOR DEVICE XxXxxxx" 
ENOMSC ; 

.SBTT “eFMS.12 ERROR MESSAGE SUBROUTINES 
000000G MSEMS.1le: 

MOV ROX. ADDR, - (SP) ; 
000000G MOV @€80.12,-(SP) 
000002 MOV @2,-(SP) 

MOV SP ,RO 3 SP,« 
TRAP 14 

000006 apo 66 ,SP ; 
RTS PC 

11 words, Routine Base: sCODES + 14470 
> Meximum steck depth per invocetion: 5 words 

SEQ 0245 
Page 228 

(81) 

68953 

6894 

6893 



ZRQAML RO/RX EXERCISER 
v0O1.9 ERROR MESSAGE SUBROUTINES 

3 6896 1 BGNMSG (EMS_13); 

.SBTTL 
000000 004737 O00000V EMS.13::USR 
000004 104423 TRAP 

000006 00020” RTS 

: Routine S:ze: 4 words, Routine Base: sCOOES - 
>: Men. mum steck depth per nvocetion: 2 words 

6897 2 PRINTB (€80_13,. .STEP); 
6898 2 EMS SA (); 

3 6899 1 ENOMSG ; 

.SBTTL 

000000 013746  900000G MSEMS 15: 
MOv 

000004 012746 000000G MOV 
000010 012746 000002 MOV 
000014 010600 MOV 
000016 104414 TRAP 
000020 004737 010072 JSR 
000024 062706 000006 AOD 
000030 000207 RTS 

3 Routine Size: 13 words, Routine Base: sCOOES + 
: Maximum steck depth per invocation: 5 words 

| yan 

5EQ 0246 
27-Dec 1984 12:55:26 VAX-11 Bliss 16 v4.0-579 Page 229 27 Dec-1984 09:53:18  DISKSUSERZ: [ POWERS )ZROAFO.BL1:61 (B2) 

EMS.13 ERROR MESSAGE SUBROUTINES 
PC.MSEMS. 13 68% 23 
PC 
14516 

1 STEP xX READ ERROR 
! PRINTX SA CONTENTS 

MSEMS.13 ERROR MESSAGE SUBROUTINES 

STEP, -(SP) , 6897 
#€BD ‘13, -(SP) 
02, -(SP) 
SP .RO 3; SP, 
14 
PC.EMS.SA 6898 
06 .SP 6896 
PC 

14526 



000000 
000004 
000006 

: Routine Size: 
> Maximum stack 

3 6901 

3 66We 
3 6903 

000014 
000016 

000030 

: Routine Size: 

004737 
1044235 
000207 

e 
e 
1 

013746 

012746 
012746 
010600 
104414 
004737 
062766 
000207 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

BGNMSG CEMS_14); 

000000V 

4 words, 

EMS .14: 

Routine Bese: 
depth per invocetion: 2 words 

PRINTB (EB80_14, 
EMS _SA (); 
ENDMSG; 

010072 

13 words, 

54 

2!?-Dec-1984 12:55:26 
27 Dec -1984 09:53:18 

-SBTTL EMS.14 ERROR MESSAGE SUBROUTINES 
: JSR PC .MSEMS.14 
TRAP 23 
RTS PC 

sCODES + 14560 

! "BAD SA CODE FROM DEVICE XXxxxx”" 

VAX 11 Bliee 16 V4.0 579 
DISK SUSERZ@: [POWERS )ZROAFO.8L1;61 

3 

! PRINTX SA REGISTER CONTENTS 

-SBTTL MSEMS.14 ERROR MESSAGE SUBROUTINES 

. TRORX_ADOR); 

MSEMS.14: 
MOV IRORX . ADOR, -( SP) 
MOV @€BO .14, -( SP) 
MOV @2,-(SP) 
MOv SP RO 
TRAP 14 
JSR PC.EMS.SA 
ADD 06, SP 
RTS PC 

Routine Base: 
> Mexioum steck depth per invocation: 5 words 

sCODES + 14570 

s SP,e 

SEQ 0247 

Pege 230 
(83) 

690C 

6901 

6902 
6900 



000000 
000004 
000006 

3 Routine Size: 

>: Meximum stack 

3 6905 
3 6906 

6907 

000024 
000030 

; Routine Size: 

004737 
1044235 
000207 

r4 
e 
1 

013746 

012746 
012746 
010600 
104414 
004737 
062706 
000207 

RO/RX EXERCISER 
ERROR MESSAGE SUBROUTINES 

BGNMSG CEMS_18); 

000000V 

4 words, 

EMS .18: 

Routine Bere: 
depth per invocetion: 2 words 

PRINTB (€B0_16. 
EMS _RP (); 
ENDMSG ; 

000000G 

000000G 
000002 

012326' 
000006 

13 words, 

.COISK); 

C4 
27-Dec-1984 12:55:26 VAX-11 Bliss 16 V4.0-579 
27 Dec 1984 09:53:18 OISK SUSER2: [ POWERS ) ZROAF 0.8L 156) 

-SBTTL EMS.18 ERROR MESSAGE SUBROUTINES 
: JSR PC .MSEMS.18 i 
TRAP 23 
RTS PC 

SCODE$ + 14622 

! “DISK XXX WENT OFFLINE“ 
! PRINTX RELEVANT RETPKT FIELDS 

-SBTTL MSEMS.18 ERROR MESSAGE SUBROUTINES 
MSEMS .18: 

Routine Bese: 
; Meximm steck depth per invocetion: 5 words 

Ov COISK, -(SP) ’ 
“OV @€B0.18, -(SP) 
MOV @2,-(SP) 

MOV SP ,RO 5 
TRAP 14 

JSR PC,EMS .RP 3 
ADO 06. SP ; 
RTS PC 

$CODE$ + 14632 

SEQ 0248 

Pege 231 
(84) 

5904 

6905 

6906 
6904 



ZRQAMC RO/RX EXERCISER 

vo1.9 ERROR MESSAGE SUBROUTINES 

: 6908 1 BGNMSG (EMS_21); 

.SBTTL 

000000 004737 O0000~0V EMS .21::JSR 

000004 104423 TRAP 

000006 000207 RTS 

: Routine Size: 4 words, Routine Bese: sCODEsS - 
; Maximum stack depth per invocation: 2 words 

3 6909 2 EMS _RP1 (); 
3 6910 1 ENDMSG ; 

.SBTTL 
000000 004737 012446 MSEMS .21: R 

JS 
000004 000207 RTS 

; Routine Size: 3 words, Routine Bese: %sCODEs - 
; Maximum stack depth per invocetion: 1 word 

D4 
SEQ 0249 

27-Dec-1984 12:55:26 VAX-11 Blies 16 V4.0-579 ° age 232 
27 Dec 1984 09:53:18 OISK SUSER2 : [ POWERS ) ZROAFO.BL1;61 (85) 

EMS.21 ERROR MESSAGE SUBROUTINES 
PC .MSEMS 21 ; 6908 
23 
PC 

14664 

! CONTENTS OF RETURN PACKET 

MSENS.21 ERROR MESSAGE SUBROUTINES 

PC, EMS .RPL 3 6909 
PC 3 6908 

14674 



ZRQAMS RO/RX EXERCISER 

v01.9 ERROR MESSAGE SUBROUTINES 

: 6911 1 BGNMSG (EMS 22) 

.SOTTL 

000000 004737 000000V EMS .22::JSR 

000004 104423 TRAP 

000006 000207 RTS 

; Routine Size: 4 words, Routine Base: $s$CODE$ - 
; Maximum stack depth per invocation: 2 words 

3 6912 e EMS _NBN (); 
i 6913 1 ENOMSG ; 

.SBTTL 
000000 004737 011400 MSEMS .2e: 

JSR 
000004 000207 RTS 

3; Routine Size: 3 words, Routine Base: sCODE$ - 
>; Meximum stack depth per invocation: 1 word 

E4 
SEQ 025 

27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0-579 ° Poge 233 
27-Dec-1984 09:53:18  DISKSUSERZ: [ POWERS }ZROAFO.BL1;61 (86) 

!CONTENTS OF DUP BUFFER 277 

EMS.22 ERROR MESSAGE SUBROUTINES 
PC ,MSEMS, 22 i 6911 
23 
PC 

14702 

1722 
12722 

MSEMS.22 ERROR MESSAGE SUBROUTINES 

PC.EMS.DBN i 6912 
PC : 6911 

14712 



ZRQAMC RO/RX EXERCISER 

v01.9 ERROR MESSAGE SUBROUTINES 

3 6914 1 BGNMNSG CEMS_24); 

.SBTTL 

000000 004737 000000V EMS .24::JSR 

000004 104423 TRAP 

000006 000207 RTS 

: Routine Size: 4 words, Routine Base: sCOOE$ - 

; Maximum stack depth per invocation: 2 words 

; 6915 2 PRINTB (EBD_°c4, .CDISK); 
: 6916 2 EMS_RP (); 
3 6917 1 ENOMSG:; 

.SBTTL 

000000 013746 000000G MEE 28 
v 

000004 012746 000000G MOV 
000010 012746 000002 MOV 
000014 010600 MOV 
000016 104414 TRAP 
000020 004737 012326' JSR 
000024 062706 000006 ADD 
000030 000207 RTS 

Routine Base: 
5 words 

: Routine Size: 13 words, 
; Maximum steck depth per invocation: 

[ “4 

2? Dec 1984 12:55:26 
27-Dec 1984 09:53:18 

VAX 11 Blies 16 v4.0 579 
DISK SUSERZ: [POWERS )ZRQAFO.8L1;61 

EMS.24 ERROR MESSAGE SUBROUTINES 
PC ,NSEMS .24 ; 
23 
PC 

14720 

! "DISK XXX WENT TO THE AVAILABLE STATE” 
! PRINTX RELEVANT RETPKT FIELDS 

MSEMS.24 ERROR MESSAGE SUBROUTINES 

CDISK, -(SP) H 
@€B0.24, -(SP) 
2, -(SP) 

SP RO ; SP,« 
14 
PC,.EMS.RP H 
06 .SP ; 
PC 

$CODE$ + 14730 

5EQ 0251 
Page 234 

(87) 

6914 

6915 

6916 
6914 



ZRaAMS 
vo1.9 

6918 1 

000000 004737 
000004 104423 
000006 000207 

Routine Size: 
Maximum stack 

6919 2 
6920 1 

000000 004737 

000004 000207 

Routine Size: 
Maximum stack 

6921 
6922 
6923 
6924 © 

2 
pe

 
po

 

G4 
SEQ 0252 

RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4,0 579 Page 235 
ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 OISK SUSER2 ;: (POWERS ) ZRQAFO.6L1;61 (88) 

BGNMSG (CEMS_30); 

.SBTTL EMS.30 ERROR MESSAGE SUBROUTINES 
000000V EMS. 30::JSR PC .MSEMS. 30 : 6918 

TRAP 23 
RTS PC 

4 words, Routine Bese: sCODE$ + 14762 
depth per invocation: 2 words 

EMS _ERR (); ' PRINT ALL RELEVANT DATA ON DETECTING AN ERROR 
ENDIMSG ; 

.SBTTL MSEMS.30 ERROR MESSAGE SUBROUTINES 
014154' MSEMS. 30: 

JSR PC.EMS.ERR ; 6919 
RTS PC ; 6916 

3 words, Routine Bese: CODES + 14772 
depth per invocation: 1 word 

eludom 

Psect Name 
SOUNS 
$CODE $ 
SPLITS 

File 

OTS external references 
-GLOBL ‘$SAVES, sSAVE4, #SAVE3, sSAVE2 
-GLOBL BLSOIV, BLEMOD, BLS 

PSECT SUMMARY 

Words Attributes 
74 Ru. DO , LCL, REL, CON 

3328 RO, I. tC, REL, CON 
12 RO. O , LCL, REL. CON 

Library Stetistics 

DISK $USER2 : [POWERS )ZRQAFO.L16;11 

tocttce Symbole ------- Pages Processing 
Totel Loaded Percent Meoped Time 

406 297 73 2l 00:00.1 



H4 
SEQ 0253 

ZRQAM2 RO/RX EXERCISER 27-Dec-1984 12:55:26 VAX 11 Bliss 16 V4.0 579 Page 236 
vo1.9 ERROR MESSAGE SUBROUTINES 27-Dec-1984 09:53:18 DISK SUSER2: [POWERS )ZRQAFO.BL1;6i (88) 

COMMAND QUALIFIERS 

BLISS/PDP11 ZRQAFO.BL1/LIST=*ZRQAFO.LS1/0BJECT =ZRQAFO. 0B 1/SOURCE =PAGE : 53 

Size: 3155 code + 6635 data words 
Run Time: 03:04.6 
Elapsed Time: 09:19.5 
Lines/CPU Min: 2250 
Lexemes/CPU-Min: 22455 
Memory Used: 702 peges 
Compilation Complete 0
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v4 a _ . 

27-Dec-1984 13:96:46 
26-Dec-1984 08:09:06 

SEQ 0254 
VAX-11 Bliss 16 V4.6-579 Page 1 
DISK SUSERZ: [POWERS )ZRQAFO.BL2; 31 (1) 
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module ZRQAM3 ( 

Stitle ‘RD/RX EXERCISER’ 
ident = ‘VO2.1', 

addressing mode (absolute), 
environment (noeis) 

begin 

ssbttl ‘OECLARATIONS 

library ‘ZRQAFO.L16' ; 

require ‘BLSMAC.REQ’ ; 

EQUALS; 

forward routine 

RORX EXERCISER GLOBAL LIBRARY 

DIAGNOSTIC SUPERVISOR LIBRARY 

ROUTINES APPEAR IN THIS ORDER 
INIT_TEST : novelue, ! INDENTATION IMPLIES CALLED SUBROUTINE 

DRIVER_INIT : novalue, 
CTLR_INIT : novelue, 

INI_CTLR_OAT : novelue, 
REG_EXIST, 
VEC_BR_TEST, 
INT_GEN, 
HARO_INIT, 
INI_RRING : novelvue, 
SET_CTLR_CHAR, 

UNIT_INIT : noveiue, 
OR_ERR : novelue, 

ACCESS : novelvue, 
MALTI_DORIVE : novalue, 

MD_INIT : novelue, 
INIT_IO_BUFF : novelue, 

FATAL_ERROR : novalue, 
QI0_OK, 

QI0_OUT, 
QIO_GEN : novalue, 

GET_RANDOM : novelue, 

QIO_UNIT : novelue,. 
QIO_FUNC : novelue, 

DUP : NOVALUE, '2ZZ 
OUPWRIDBN : NOVALLE, 'Z2Z 
OUPREDOBN : NOVALUE, 'Z2ZZ 

OUPCOMMAND : NOVALUE, 1772 
OUPTIOLE : NOVALUE, $222 

QIO_LBN : novelve, 
QIO_SIZE : novelue, 
FILL _BUFF : novelue, 

PROC _RETPKT : novelue, 
OIO_RETPKT : NOVALUE, 1222 



whe: 

T_ADOP : ref block (TALLY_LEN, word) field (T_FIELDS), 
! ADORESS OF STATISTICS TABLE (TALLY) FOR CURRENT UNIT 

OUPPKT : BLOCK (257, WORD) FIELD (DP FIELDS), 'BUFFER FOR DUP 222 

SEQ 0255 
ZRQAMS RO/RX EXERCISER 2e7-Dec 1984 13:06:46 VAX-11 Blies 16 V4.0 579 Page 2 

voe.1 DECLARATIONS 26-Dec-1984 08:09:06 DISK SUSER@: [POWERS JZROAFO.BL2; 31 (1) 

; 1944 1 DUP_COMPARE : NOVALUE, 12272 
; 1545 1 IO_RETPKT : novalue, 
: 1546 1 FSET_UPARP : novalue, 
3 1547 1 HARD_ERROR : novalue, 
3 1548 1 ERR_HRO_RTNE : novalue, 
3 1549 1 ERR_HRO_RTNE_APT : novalue, 
: 1550 1 UPD_IO_TALLY : novulue, 
; 1551 1 OVF _CHK : novealue, 
i 1552. 1 ROUND _OUTPUT : novalue, 
: 1553 1 HOST _WRT_CHK, 
3 1584 1 ' ERR_HRO_RTNE : novalue, 
; 1555 1 ' ERR_WRO_RTNE_APT : novalue, 
3 1556 1 SWEEP : novalue, 
3 1557 1 RPS_REM, 
: 1558 1 OR_RETPKT : novelue, 
3 1559 1 AZINTO : LSISR novalue, 
; 1560 1 AZINT : novalue, 
3 1561 1 ' FATAL_ERROR : novelue, 
3 1562 1 POLL_CRING : novalue, 
: 1863 1 POLL_RRING : novalue, 
: 1564 1 OUP_RSP ;: NOVALUE, 
'Z72ZZ 

3 1565 1 DISK_RSP : novelue, 
3 1566 1 SEQUEN : novalue, 
3 1567 1 SCAN_ERRLOG : novelue., 
3 1568 1 ERR_SOFT_RTNE : novalue, 
3 1569 1 ERR_SOFT_RTNE_APT : novalue, 
3 1870 1 SOFT_ERROR : novalue, 
3 1571 i DATAGM : novelue; 
3 1872 1 ! ERR_SOFT_RINE : novelue, 
3 1573 1 ! ERR_SOFT_RTNE_APT : novalue, 
3 1574 1 ’ SOFT_ERROR : novalue; 
3 1575 1 
3 1576 1 external 
3 1577 1 CST : bloeckvector (MAX_CTLR, CST_LEN, word] field (CST_FIELOS), 
3 1876 1 ! RUN-TIME CONTROLLER STATUS TABLES 
3 1579 1 CST_ADOR : ref block [CST_LEN, word) field (CST_FIELOS),. 
3 1860 1 ! CONTROLLER STATUS TABLE ADORESS OF “CURRENT” CONTROLLER 
3 1561 i OCT : blockvector [MAX_CTLR. OCT_LEN, word) field (OCT_FIELDS), 
3 1882 1 ' ORIVER CONTROLLER TABLES 
: 19863 1 OCT_ADOR : ref block _fOCT LEN. word) field (OCT_FIELDS). 
3 1564 i ' ADORESS OF “CURRENT” DRIVER CONTROLLER TABLE 
3 1585 1 RORX_ADOR : ref rdrx field (RC_REG), 
; 1586 1 ‘ DEVICE ADDRESS OF “CURRENT” CONTROLLER 
3 1567 1 IRORX_ADOR : ref rdrx field (RC_REG), 
; 15866 1 ' DEVICE ADORESS OF INTERRUPTING CONTROLLER 
; 1589 1 BST ;: BLOCKVECTOR (MAX. UNITS, 2, WORD), 227 
3 1590 1 ‘BLOCK SEQUENCE TABLE FOR SEQUENTIAL LBN (VS 222 
3 1591 1 'RANDOM SEEK) MODE 1222 
; 1892 1 TALLY : vector [MAX_UNITS © TALLY_LEN, word) field (T_FIELDS). 
3 1593 1 ' STATISTICS TABLES 
3 1 
H 1 
3 1 



ZRQAM3 
vOe.1 
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RO/RK EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 
DECLARATIONS 26-Dec-1984 08:09:06 DISK SUSER2: (POWERS )ZRQAFO.BL2; 31 

INFO FROM RECEIVE ANDO SENO COMMANOS 222 
TRK_SGN : VECTOR [MAX_UNITS, BYTE, SIGNED], !CURRENT TK DIRECTION 222 
ROM_CNT : WORD, !NQ. OF RANDOM NOS. KEEP\\ 222 
RANDOM : VECTOR [ROM_LEN, WORD), !RANO NO TABLE TOGET//HER 222 
C_ERR_TBL : blockvector (MAX_CTLR, C_ERR_LEN, word) field (C_ERR_FIELOS), 

' STATISTICS TABLE FOR CONTROLLER ERRORS 
MSCP_PKT : blockvector (PKT_CNT, PKT_LEN, word] field (PKT_FIELUs> 

¢ MSCP PACKET POOL 

IPKT_AOOR : ref block (PKT_LEN, word] field (PKT_FIELDS), 
t ADORESS OF AN MSCP PACKET CINTERRUPT PROCESSING) 

PKT_USE : vector [PKT_CNT, byte, signed], 
* MSCP PACKET P ALLOCATION TABLE 

RETPKT : blockvector (RP_CNT. RP_LEN, word) field (RP_FIELODS), 
t RETURN PACKET POOL 

RP_USE : vector (RP_CNT, byte, si dj, 
t RET PACKET POOL ALLOCATION TABLE 

RP_INOX : word, ! CURRENT RETURN PACKET INDEX 
RP_ADOR : ref block (RP_LEN, word) field (RP_FIELDS), 

' CURRENT RETURN PACKET ADDRESS 
ELOG_PKT : blockvector (EP_CNT + 1, EP_LEN, word) field (EP_FIELDS), 

! ERROR-LOG PACKET SAVE AREA 
BUFF _ADOR : vector (MAX_BUF_CNT], ! TABLE OF 1/0 BUFFER DESCRIPTORS 
BUFF _OWN : vector [MAX_BUF_CNT, byte, signed), ! I/0 BUFFER OWNERSHIP (CONTROLLER NUMBER) 
I00@ : vector (IOO0Q_LEN, byte), ! I/0 DONE QUEUE - CIRCULAR QUEUE OF RETPKT INDECES 
I00@_IN : word, ! I/O DONE QUEUE IN POINTER 
I00@_OUT : word, ! I/0 DONE QUEUE OUT POINTER 
ENTRY_REASON : byte, ! CURRENT OPERATOR COMMAND 
EOP _FLAG : byte, ! END-OF -PASS FLAG 
OUP _FLAGS : WORD, !OUP FLAGS 222 
CCTLR . word, NUMBER OF “CURRENT” CONTROLLER 
COISK : word, CURRENT DISK ADORESS (RD/RX DISK NUMBER) 
CUOFF : word, CURRENT UNIT CST OFFSET 

TOTAL NUMBER OF CONFIGURED CONTROLLERS 
OROP UNIT REASON 
NUMBER OF OUTSTANOING QI0s PER CONTROLLER 
START OF FREE MEMORY 
SIZE (BYTES) OF AN I/O BUFFER 
CURRENT STATUS CODE 
CURRENT SUB-CODE 
CURRENT STEP IN HARO_INIT 
OFFSET (O OR 2) TO READ IP OR SA 
STORAGE FOR SA REGISTER READS ANDO WRITES 
COMMAND TIMEOUT VALUE CIN SECONDS) 
NON-EXISTENT MEMORY TRAP INDICATOR 
COMMAND REF NUMBER OF LAST COMMAND SENT 
COMMAND REF NUMBER (HI ORDER) 

CTLR_CNT : word, 
DUR : vector [MAX_UNITS, byte], 
QIO : vector (MAX_CTLR, byte). 
FREE _MEM_ADOR, 
BYTS_PER_QIO : word, 
ST_COOE : word, 
S68 _COOE : word, 
STEP : word, 

OF _RC : signed word, 
SA_REG : word, 

CMO_TIME : word, 
NEX : word, 

CRN_LOW : word, 
CRN_HIGH : word, 

TEMP1 : WORD, TEMPORARY STORAGE WO USED IN BGNCLN '222 
TEMP2 : WORD, {TEMPORARY STORAGE WO USED IN BGNCLN !Z22Z 
CREOIT_BAL : word, ! CREOIT BALANCE 
NEXT _PKT_USE : byte, ! POINTER TO NEXT ENTRY IN PKT_USE TABLE 
HOURS : byte, ! TIME OF DAY CHOURS ) 
MINUTES : byte, ! TIME OF DAY (MINUTES) 

i) CLK_TICKS : word, ! TIME OF DAY (LINE-CLOCK TICKS) 

SEQ 0256 
P 3 

(1) 



ZRQAMS 
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RO/RX EXERCISER 
DECLARATIONS 

CULK_PRESENT : 
HOE _FLAG : 
FORCEO_ERROR : 
FER_LBN : 
FER_BC : 

word, 
word, 

INIT_OCCURED : 
ADOR_VECT_OK : 
S_PATTERN : 
S_DUPPKT : 
P_INOEX : 
RO_COUNT 
BRLEVEL : 
O_FAIL 
OBM1e2. 
0BM18, 
DBM19, 
OBM20. 
OBM21, 

byte, 

WORD, 
WORD, 

SIGNED WORD, 
: WORD, 
word, 

: BYTE, 

L4 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

FLAG INOICATES IF LINE-CLOCK PRESENT 
FLAG INOICATES IF “HALT ON ERROR” FLAG SET 
"FORCED ERROR” DETECTED IN LAST READ 

“FORCED ERROR” BLOCK 
BYTE COUNT OF THE “FORCED ERROR” BLOCK 
EXERCISER INITIALIZATION COMPLETE 
FLAG INDICATES IF ADDRESS/VECTOR TEST PASSED 

‘PATTERN WRITTEN TO D®NS 
‘OBN BYTE COUNTER 
!CURRENT MESSAGE PACKET INOEX 
! NUMBER OF WINCHESTER UNITS 
! CURRENT DEVICE'S BR LEVEL 
!SIGNIFIES DUP TYPE ERROR 

LON OF THE 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERZ: (POWERS )ZRQAFO.BL2; 31 

22Z 
Z2ZZ 
Z2Z 
222 
222 
222 

122Z 
$222 
$Z2Z 
!Z2Z 
$Z2Z 
$222 
!Z2ZZ 
:22Z 
$2ZZ 
$222 
'22Z 
!ZZZ 
!22Z 

SEQ 0257 
Page 4 

(1) 
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£¢222Z ROM_CNT : word initiel CROM_LEN), 

M4 

RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 
DECLARATIONS 26-Dec-1984 08:09:06 DISK $USER2: [POWERS )ZROQAFO.BL2; 31 

€GO_17, 
€G0_16, 
€GO_19, 
EGO_20, 
€G0_21, 
EGO _2e. 
€GO_23, 
€G0_24, 
EGH_30, 
OF _MSG, 
HRO_MSG, 
SFT _MSG, 
HRD _ SUB. 
CALF, 
SWP_ERROR : word, ' HARD ERROR LIMIT FOR OROPPING UNIT 
SWP_XFER : word. ' TRANSFER LIMIT FOR OROPPING UNIT 
SWe FLAGS : word, ! FLAGS (SEE DOCUMENTATION) 
DUPROUND : WORD, 'OUP TESTING RATIO 222 
SWP_RAT : word, ' ROS1/52 OPERATION RATIO 
SWP_OPAT : word, DATA PATTERN NUMBER 
SWP_UCNT : word, USER DATA PATTERN COUNT 
SwP_TIME : word, TIME OF DAY 
SWP_UDPAT : vector [MAX_UDP_CNT, word!, USER DATA PATTERN 
LSLUN, 
LSUNIT; 

psect 

own = $GGG8( reed, nowrite, execute, local, concatenete); 

COMM_AREA : blockvector [MAX_CTLR, COMM_LEN, word) field (COM_FIELOS), 
! COMMUNICATIONS AREA BETWEEN HOST AND AZTEC CONTROLLERS 

$222 BST : vector [MAX_UNITS, word, si }, 
! BLOCK SEQUENCE TABLE FOR SEQUENTIAL LBN (VS. RANDOM SEEKS MODE 

OPST : vector [MAX_UNITS, byte), ' DATA PATTERN SEQUENCE TABLE 
MAX _LBN : vector [MAX_UNITS, word), ¢ LARGEST LBN ALLOWED 
STORAGE : vector (MAX_UNITS, word), ¢ DUMMY STORAGE 
ICOM_ADOR : ref block (COMM_LEN, word) field (COM_FIELDS), 

' ADOPESS OF INTERRUPTING CONTROLLER'S COMMUNICATION AREA 
ICST_ADOR : ref block (CST_LEN, word) field (CST_FIELOS). 

* ADORESS OF INTERRUPTING CONTROLLER'S CST 
IDCT_ADOR : ref block (OCT_LEN, word) field (OCT_FIELOS), 

' ADORESS OF INTERRUPTING CONTROLLER'S OCT 
INT_ADOR : vector (MAX_CTLR) initial (AZINTO #(, AZINT1, AZINT2, AZINT3)s), 

‘ INTERRUPT SERVICE ROUTINE ADDRESS TABLE 
¢ NUMBER OF RANDOM NUMBERS \ KEEP 

$#222 RANDOM : vector [RDM_LEN, word), ! RANDOM NUMBER TABLE / TOGETHER 
ICTLR : word, ! INTERRUPTING CONTROLLING NUMBER 
RW_BALANCE : WORD INITIAL (3), ! FLAGS TOO MANY READS IN RO/WR RATIO 222 
MX1 : signed word, ! MSCP PKT INDEX FOR FIRST QIO 
MX2 : Signed word, ' MSCP PKT INDEX FOR SECOND QIO 
MAD] : ref block (PKT_LEN, word) field (PKYT FIELDS), 

* ADORESS OF MSCP PACKET FOR FIRST QIO 

SEQ 0258 
Page bs) 

(1) 



N4 
SEG 0259 

ZRQAM3 RO/RX EXERCISES 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 6 
VOe.} DECLARATIONS 26-Dec-1984 05:09:05 DISK SUSERZ: (POWERS )ZRQAFO.BL2; 31 (1) 

; 175% 1 MAD2 : ref block [PKT_LEN, word] field (PKT_FIELDS), 
3 1757 1 ' ADDRESS OF MSCP PACKET FOR SECONO QIO 
3 1758 1 LAST PKT : blockvector (MAX_CTLR, LAST_PKT_LEN, word) field (LAST_PKT FIELOS), 
; 1759 1 ! SAVE AREA FOR INFO ABOUT LAST RESPONSE PACKET 
3 1766 1 PATO2 : vector (2) initial (1, ! PATTERN 2 

3 1761 1 0‘ 000000' ), 
3 1762 1 PATOS : vector [2] initiel (1, ! PATTERN 3 
: 1763 1 %0'177777' ), 
; 1764 1 PATO@ : vector [2] initiel (1, ' PATTERN 4 
3 1765 1 to‘ 105613'), 
3 1766 1 PATOS : vector (2) initial (1, ' PATTERN 5 
; 1767 1 fo0'031463' ), 
3 1768 1 PATO6 : vector (2) initiel (1, ! PATTERN 6 
3 1769 1 tto' 030221' ). 
; 1770 1 PATO7 : vector (17) initial (16, ' PATTERN 7 
; 1771 «(1 #0'000001'., s0'000003'. #0'000007',, #0'000017', 
3 1772 «(21 so'000037' , #o'000077' , #0'000177' , #0'000377 , 
3 1773 «1 #0'000777' , #0'001777', #0'003777' , &0'007777', 
3 1774 1 60'017777' , #0'037777' , 80'077777' , 80'177777' ), 
3 1775 1 PATOS : vector [17] initiel (16, ' PATTERN 6 
3 177% 1 80'1777 6°, S0'177774', 80'177770', 0'177760' , 
; 1777 } #0'17 140°, t0'177700', #0'177600', #0'177400', 
3 1778 1 #0'177000' , s0'176000' , s0'174000', #0'170000', 
3 1779 1 0' 160000' , so’ 140000' , #0'100000', #0’ 000000: ), 
3 1780 1} PATOS : vector (17) initial (16, ' PATTERN 9 
3 1781 1 rep 3 of (s0'000000' ), rep 3 of (80'177777' ), 
3 1762 1 rep 2 of (s0'000000'). rep 2 of (0'177777' ), 
3 1783 #1 to'000000'. #o'177777' , to’ OCO000C'. #0'177777', 
3 1764 1 t9'000000'. 80'177777' ), 
: 1765 1 PATIO : vector (2) initiel (1. ' PATTERN 10 
3 1766 (1 tio’ 133331' ), 
: 1787 (1 PAT11 : vector (17) initiel (16, ' PATTERN 11 
3 1768 1 rep 3 of (80'052525' ), rep 3 of (80'125252' ), 
: 1789 «#1 rep 2 of (0'052525' ), rep 2 of (slo' 125252' ), 
3 1790 1 to'052525', sto’ 125252’. 0'052525'. o' 125252'. 
3 1791 1 to' 052525' , so’ 125252' ), 
: 1792 1 PAT12 : vector (21) initiel (20, ' PATTERN 12 
; 1793 (1 rep 3 of (80'026455' ), rep 3 of (so' 151322' ), 
3 1794 1 rep < of (80'026455' ), rep 2 of (0'1513522' ), 
3 1795 1 rep 2 of (s80'026455' ), 
: 179% 1 o0' 151322', #0'026455', #0'151322 ,. #0'026455', 
3 1797 (1 to' 151322', #0'026455', s0'15.322', #0' 026455’ ). 
3 1798 1 PAT13 : vector (2) initiel (1, ' PATTERN 13 
: 1799 1 tho‘ 066666' ), 
3 1800 1 PAT14 ;: vector (17) initial (16, ' PATTERN 14 
3 1601 1 #o'000001', s0'000002' , #0'000004' , s0' 000010’, 
3 1802 1 to' 000020' , sho' 000040’, 0‘'000100' , so’ 000200'. 
3 1803 1 t6o' 000400' , $0'001000' , #0‘ 002000',, 80'004000 , 
3 1804 1 0'010000' , s#o0'020000' , s0' 040000’, so’ 100000’ ), 
3 1805 1 PAT1S5 : vector (17) initial (16, ' PATTERN 15 
3 1806 1 80'177776', #0'177775' , 80'177773', o'177767 , 
: 1607 1 #0'177757' , 80'177737' , 80'177677' , 80'177577 , 
3 18608 } 60'177377' , 80'176777', 80'175777', 80'173777 , 
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27-Dec-1964 13:06:46 
26 -Dec - 19864 08:09:06 

#0'167777' , €6'157777' , 8o'137777 , 80'077777 ), 

vector (17) initiel (16, ' PATTERN 16 
rep 3 of (80'133331'). rep 3 of (80'155554' ), 
rep 2 of (8o0'133351'), rep 2 of (#o' 155554' ), 
#éo'133331', 80'155554', #o'133331'. so’ 155554: , 
#0'133331', so’ 155554‘), 
sec tes tor fe?) initiel (21, ' PATTERN 17 

nee 2 of (#o' 106466' ), 
rep Cr of (#0'0 1311'). rep 4 of (s0' 106466' ) 
rep 5 of (80'071311'). rep 6 of (so' 1056466' ) 
vector (22) initiel (21, ' PATTERN 18 
fo’ 106466' , #o’'000000',, g0'071311 . 
rep 3 of (to0' 106466‘). rep 4 of (80'071311 ), 
rep 5 of (t0' 106466'). rep 6 of (80'071311')), 
vector (22) initiel (21, ' PATTERN 19 
to’ 000000'.. rep 2 of (do'134621'), 
rep 3 of (80'045146' ), rep 4 of (Ho' 134631' ) 
rep 5 of (90'043146'), rep 6 of (0' 134631' ) 
vector (22) initiel (21, * PATTERN 20 
to‘ 134631'., sto’ 000000’. Ho’ 043146', 
rep 3 of (so' 134631'). rep 4 of (#0'043146' ), 
rep 5 of (80' 134631‘). rep 6 of (80'043146' )), 

: veetor (2) initiel (1, ' PATTERN 21 
$0‘ 000000‘ ), ! (LBN) 

OPA Tet : vector (OP _CNT) init-el ' DATA PATTERN ADORESS TABLE 
CROM_CNT, PATO2, PATOS, PATO4, PATOS, 
PATO6, PATO7, PATOB, PATOS, PATIO, PATII, 
PAT12. PAT13, PAT14, PAT15, PAT16, PAT17, 
PATi6, PAT19, PAT20, PAT21). 

SEQ 0260 
VAX 11 Bliss 15 v4.0 $79 Page 
OISK SUSERZ: (POWERS )ZROAFO.BL2; 31 

RD/RX EXERCISER 
DECLARATIONS 

PATI6E : 

PAT17 ;: 

PATI8 : 

PATI9 : 

PATOO : 

PAT21 

BST_CNT : word initiel (0), 
BST_OEV : word initiel (0), 
CURRENT VECTOR : word, 

' CURRENT SEQUENTIAL BLOCK COUNT 
! CURRENT SEQUENTIAL BLOCK DEVICE 
! CURRENT DEVICE'S VECTOR ADORESS 

!Z27Z ORLEVEL : word, CURRENT DEVICE'S BR LEVEL Z2Z 
OUOF F : WORD, ‘OUP OFFSET INTO CST 222 
ORS _START, START OF THE SUPERVISOR 
APT _MODE : byte initiel (byte (FASE)), FLAG SET IF EXERCISER RUNNING UNDER APT 
MAIL _@OX_TESTNUM, 
MAIL _BOX_SUBTST, 
COMPARE DATA : byte. 
ORS_FLAGS: word, 
RO_MAX_ SEQ CNT : word, 
RX_MAX_SEQ_ CNT : word; 

external routine 
NEX_TRAP ; L$1SR novelue, 
TIME : LOISR novelue, 
SET _CPAR : novelue, 
SET_UPAR : novelue, 
OuT _I00e. 
IN_I00Q@ : novelve, 
GET_PKT, 
PUT_PKT ;: novelue, 
GET _RETPKT, 

ADORESS OF TEST NUMBER LOCATION IN APT MAIL -B0Xx 
ADORESS OF SUB-TEST NUMBER LOCATION IN APT MAIL BOX 
FLAG CLEARED TO BYPASS HOST COMPARES 
FLAGS USED IN START/RESTART OF THE EXERCISER 
COUNT USED IN SEQUENTIAL ACCESS OPERATIONS 
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RO/RX EXERCISER 
DECLARATIONS 

PUT _RETPKT : novalue. 
GET_IO_BUFF : novelue, 
PUT_IO_QUFF : novelue. 
PUTA_BUFF : novelue, 
SEND, 

WAIT : novelue, 
MOOULAS, 
DROP _CTLR : novelve., 
DRvV_CTLERR : novelue. 
EMS _RP1 : nevalue, 
EMS _€L : novelve, 

‘ans 
t ’ 
— 

27-Dec 19864 15:06:46 
26 Dec 1984 08:09:06 

; 5EQ 0261 
VAX 11 Bliese 16 V4.0 $79 Pege 
OISK SUSERZ2: [ POWERS | ZROAFO.BL2; 31 1) 

$222 

$222 
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RD/R 
TEST 

Sedt 

BGNT 

loca 

EOP _ 
COMP. 
DUP _ 
HOE _ 

K EXERCISER 
SECTION 

tl ‘TEST SECTION 

27? Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

SEQ 0262 
VAX 11 Bliss 16 V4.0 579 P 
DISK $USER2: (POWERS )ZROAFO.BL2; 31 

THIS SECTION CONTAINS THE TOP-LEVEL TEST CODE FOR THE RORX EXERCISER. 
THE EXERCISER CONSISTS OF ONE TEST WHICH IS SUBOIVIDED INTO A NUMBER OF 
SUBTESTS. ALL SUBTESTS ARE DECLARED WITHIN THIS BLOCK. 

ST; 

1 
OUMMY_O : word, 
DUMMY 1 : word; 

FLAG = TRUE; 
ARE _DATA = TRUE; 
FLAGS = .DOUP_FLAGS AND (NOT SwP_DINT); 
FLAG = FALSE; 

FORCED_ERROR = FALSE; 

iner 

incr 

iner 

if B 
then 

if B 
then 

I from 0 to PKT_CNT - 1 do 
begin 

incr J from 0 to PKT_LEN - 1 do 
MSCP _PKT (.I. J, 0, 16, 0) s 0; 

MSCP_PKT (.I, RSP_RECEIVED) = FALSE; 
end; 

I from 0 to RP_CNT - 1 do 
incr J from 0 to RP_LEN - 1 do 

RETPKT (.I, .J. 0. 16, 0) = 0; 

I from 0 to EP_CNT do 
begin 

ince J from 0 to EP_LEN - 1 do 
ELOG_PKT (.I. .J. 0. 16. 0) = O; 

ELOG_PKT (.I1, EL_CONTENTS) = EMPTY; 
end; 

IT_TST (SWP_FLAGS, SWF_CWC) 

SW _FLAGS = .SWP_FLAGS end (not SWF _HWC); 

IT_TST (SWP_FLAGS, SWF _RDM) 

! ASSUME NO UNIT AVAILABLE 
! ALLOW HOST COMAPRES IF ASKED FOR 
!CLEAR OUP INIT FLAG 222 
! ASSUME 'HOE' FLAG NOT SET 
! INITIALIZE “FORCED ERROR” FLAG 

! INITIALIZE PACKET AREA 

! INITIALIZE RESPONSE SAVE AREA 

! INI?TALIZE ERROR-LOG SAVE AREA 

! NO SIMULTANEOUS CNTR/HOST WRIE CHECKS 

! NO SIMULTANEOUS RANDOM/SEQUENTIAL SELECTS 
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RO/RX EXERCISER 27-Dec-1984 13:06:46 
TEST SECTION 26-Dec-1984 08:09:06 

SWP_FLAGS = .SWP_FLAGS and (not SWE SEQ); 

if not . INIT_OCCURED 
then 

begin 
ORS START = .FREE_MEM_ADOR - 2 + (..FREE_MEM ADDR « 2); 

‘. [HE FOLLOWING DETERMINES WHETHER THE TEST IS TO BE RUN IN APT MODE: 

IF BIT_TST (SWP_FLAGS, SWF_APT) 

then 
in 

APT_MOODE = TRUE; 
MAIL BOX_TESTNUM = .ORS START + #0'62' + so0'6'; 
MAIL _BOX_SUBTST = .ORS_START + #o0'62' + 80'4'; 
end; 

NEX = FALSE; 
CLK _PRESENT = FALSE; 
SETVEC (4, NEX_TRAP, PRIO7); 
DUMMY_O = .LINE_CLOCK; 
OuMPtTy_1 = 0; 
CLRVEC (4); 

if not .NEX 
then 

in 
CLE. PRESENT = TRUE; 
CLK_TICKS = 0; 
HOURS = .SWP_TIME / 100; 
MINUTES = (.SWP_TIME mod 100) + 1; 

while .MINUTES gequ 60 do 
begin 
MINUTES = .MINUTES - 60; 
HOURS = .HOURS + 1; 
end; 

HOURS = . HOURS mod 24; 
end; 

end; 

if .CLK_PRESENT 

then 
begin 
SETVEC (80'100 , TIME, PRIO6); 
LINE CLOCK = BIT6; 

5EQ 0263 
VAX 11 Bliss 16 V4.0 579 Page 
DISK $USERZ: [POWERS JZRQAFO.BL2; 31 

START OF SUPERVISOR 

IF APT 

APT MAIL-BOX IS OFFSET AT OCTAL 62 FROM 
BEGINNING OF SUPERVISOR 

CHECK IF LINE-CLOCK PRESENT 

SET TRAP CATCHER ADORESS 
TRY TO ADORESS THE CLOCK 
OUMMY INSTRUCTION 
RETURN LOC 4 TO THE SUPERVISOR 

SET FLAG IF CLOCK PRESENT 
INITIALIZE THE LINE-CLOCK TICK COUNT 
TIME OF DAY CHOURS) 
TIME OF DAY (MINUTES) 

NORMALIZE MINUTES 

NORMALIZE HOURS 

LINE-CLOCK VECTOR 
START THE CLOCK 

10 
(2) 

12 

'Z 

'Z 



ZRQAMS 
Vvoe.1 
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RO/RX EXERCISER 
TEST SECTION 

end; 

RFLAGS CORS_FLAGS); 

if BIT_TST CORS FLAGS, HOE) eaql HOE 
then 

HOE FLAG = TRUE; 

INIT TEST (); 

iner CTLR from 0 to (MAX 

if (.CST (.CTLR, STATE} eql ONLINE) and ! 

-CTLR - 1) do 

Ta eee 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

SEQ 0264 
VAX 11 Bliss 16 V4.0 579 p 
DISK SUSERZ@: [POWERS } ZRQAFO.BL2; 31 

11 
(2) 

! READ ORS FLAGS INTO LOC DRS FLAGS 

! SET FLAG IF ‘HOE SET 

! INITIALIZE TEST ENVIRONMENT 

! FOR EVERY CONTROLLER 

IF CONTROLLER ONLINE 
(.0CT ([.CTLR, STAT) eal ONLINE) and 
(.CST €.CTLR, U_CNT] gequ 0) 

then 
incr OFFSET from (0 «+ OF_UN) to (CUNITS_PER_CNTR - 1) # UNIT_SIZE 

if .CST (.CTLR, .OFFSET + OF _DATA, D_STAT) eql ONLINE ! 
then 

in 
EOP _FLAG 
exitloop 
end; 

if not .ECe_FLAG 
then 

MUL TI_DORIVE (); 
ENDTST; 

= FALSE; 

DPST: 
MAX .LBN: .BLKW 

“WORD 
ICTLR: |BLKW 
RW. BALANCE : 

+ 4) by UNIT_SIZE do 

IF AT LEAST ONE UNIT ALIVE 

! NOT ENO OF PASS 

! RUN MULTI-DRIVE TEST 

ZRQAM3 RO/RX EXERCISER 
/VO2.1/ 
AMA 

$GGG$, RO 

24 
2 
4 
4 

1 

i 

1 

AZINTO 
i 



ZRQAN3 
vo2.1 

000110 
000112 
000114 
000116 
000120 

000126 
000130 
000132 
000134 
000136 
000140 
000142 
000144 
000146 

000000 
000001 
177777 

177774 
177770 
177760 
177740 
177700 
177600 
177400 
177000 
176000 
174000 
170000 
160000 
140000 
100000 
000000 
000020 
000000 

RO/RX EXERCISER 
TEST SECTION 

. WORD 
MX1: 
MXe: 
MAD1: 
MAD2: 
LAST.PKT: 

PATO2: 

PATOS: 

PATO4: 

PATOS: 

PATO6: 

PATO?: 

PATOS8: 

PATOS: S
S
S
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27-Dec-1984 13:06:46 
26 -Dec - 1984 08:09:06 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER@: [ POWERS ) ZRQAFO.BL2; 31 

SEQ 0265 
P le 

(2) 



ZRQAMS 
v0e.1 

000262 
000264 

RO/RX EXERCISER 
TEST SECTION 

PATIO: 

PAT.L1: 

PATIe: 

SS
SS

SS
SE

SE
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
55

55
53

 

H5 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

VAX-11 Bliss 16 V4.0 579 
DISK SUSERZ@: (POWERS )ZRQAFO.BL2;31 

SEQ 0266 
Page 13 

(2) 



151322 
026455 

177773 
177767 
177757 
177737 
177677 
177577 
177377 
176777 
175777 
173777 
167777 
157777 
137777 
077777 
000020 
133331 
133331 
133331 
155554 
155554 
155554 
133331 
133331 
155554 
155554 
133331 
155554 
133331 
155554 

RD/RX EXERCISER 
TEST SECTION 

PATL3: 

PAT14: 

PATI5: 

PATI6: 

i‘ 

2'-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

-21 
-41 
-101 

-401 
-1001 

-4001 
- 10001 

77777 

44447 
-44447 
-44447 
-22224 
-22224 
-22224 
-44447 
-44447 
-22224 
-22224 
- 44447 

-22224 
-44447 
-22224 

VAX-11 Bliss 16 V4.0 $79 
DISK SUSERZ@: (POWERS )ZROAFO.3L2; 31 

SEQ 0267 
Page 14 

(2) 



ZRQAMS 
VOe.1 

133331 
155554 
000025 
000000 
106466 
106466 
071311 
071311 
071311 
106466 
106466 
106466 
106466 
071311 
071311 
071311 
071311 
071311 
106466 
106466 
106466 
106466 
106466 
106466 
000025 
106466 
000000 
071311 
106466 
106466 
106466 
071311 
071311 
071311 
071311 
106466 
106466 
106466 
106466 
106466 
071311 
071311 

ROD/RX EXERCISER 
TEST SECTION 

PAT17: 

PAT18: 

PAT19: 

WS 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2 : [POWERS ) ZROAFO.BL2; 31 

SEQ 0268 
Page 

(2) 



Ie", 
5EQ 0269 

ZRQAM3 RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 16 
v0O2.1 TEST SECTION 26-Dec-1984 08:09:06  DISKSUSERZ: [POWERS |ZRGAFO.BL2; 31 (2) 

000760 134631 .WORD = -43147 
000762 134631 “WORD = -43147 
000764 134631 .WORD = -43147 
000766 134631 .WORD = - 43147 
000770 043146 .WORD 43146 
000772 043146 -WORD 43146 
000774 043146 .WORD 43146 
000776 043146 -WORD 43146 
001000 043146 .WORD 43146 
001002 134631 “WORD = - 43147 
001004 134631 .WORD = - 43147 
001006 134631 .WORD = - 43147 
001010 134631 “WORD = - 43147 
001012 134631 “WORD 0 -43147 
001014 134631 -WORD = -43147 
001016 000025 PAT20: .WORD 25 
001020 134631 -WORD = - 43147 
001022 000000 “WORD 0 
001024 043146 “WORD 43146 
001026 134631 .WORD = -43147 
001030 134631 “WORD = -43147 
001032 134631 .WORD = -43147 
001034 043146 -WORD 43146 
001036 043146 “WORD 43146 
001040 043146 .WORD 43146 
001042 043146 “WORD 43146 
001044 134631 .WORD = - 43147 
001046 134631 -WORD = - 43147 
001050 134631 .WORD  -43147 
001052 134631 “WORD - 43147 
001054 134631 “WORD = - 43147 
001056 043146 “WORD 43146 
001060 043146 -WORD 43146 
001062 043146 “WORD 43146 
001064 043146 ‘WORD 43146 
001066 043146 “WORD 43146 
001070 043146 “WORD 43146 
001072 000001 PAT21: .WORD 1 
001074 000000 .WORD 0 
001076 000000G DPA.TBL:.WORD ROM.CNT 
001100 000126' “WORD  PATO2 
001102 000132: -WORD PATO3 
001104 000136’ .WORD PATO4 
001106 000142: .WORD = PATOS 
001110 000146: “WORD PATOE 
001112 000152: “WORD PATO? 
001114 000214' .WORD = PATO8 
001116 000256: .WORD PATO9 
001120 000320' .WORD = PAT10 
001122 000324' “WORD PAT11 
001124 000366: .WORD PAT12 
001126 000440: -WORD = PAT13 
001130 000444' .WORD  PAT14 



ZRQAMS 
VOe.1 

001132 
001134 
001136 
001140 
001142 
001144 
001146 
001150 
001152 
001154 

001156 
001160 

001162 
001162 

001164 

001166 

001170 

001172 

001174 

001176 

RO/RX EXERCISER 
TEST SECTION 

. WORD 
BST.CNT: .WORD 
SST .OEV: .WORD 
CURRENT. VECTOR: 

.BLKW 
OUOFF: .8LKW 
ORS .START: 

.BLKW 
APT .MODE: 

.BYTE 
EVEN 

27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0-579 
26-Dec-1984 08:09:06 DISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

0 

1 
1 

1 

0 

MAIL .BOX. TESTNUM: 
.BLKW 

MAIL .BOX.SUBTST: 
.BLKW 

COMPARE .DATA: 
.BLKB 
-EVEN 

ORS .FLAGS: 
.BLKW 

RD.MAX .SEQ.CNT: 
.BLKW 

RX .MAX.SEQ.CNT: 
.BLKW 

1 

a
 

(a
 

CST, CST.ADOR, OCT, OCT.ADOR, RORX.ADOR 
IRORX.ADOR, BST, TALLY, T.ADOR 
DUPPKT, TRK.SGN, ROM.CNT, RANDOM 
C.ERR.TBL, MSCP.PKT, IPKT.ADOR 
PKT.USE, RETPKT, RP.USE, RP. INDX 
RP.ADOR, ELOG.PKT, BUFF .ADOR, BUFF .OWN 
IOO0Q@, I00Q.IN, IOO0Q.OUT, ENTRY.REASON 
EOP.FLAG, OUP.FLAGS, CCTLR, COISK 
CUOFF, CTLR.CNT, OUR, QI10, FREE.MEM.ADDR 
BYTS.PER.QIO, ST.CODE. SB.CODE 
STEP, OF .RC, SA.REG, CMD. TIME 
NEX, CRN.LOW, CRN.HIGH, TEMP1 
TEMP2, CREDIT.BAL, NEXT .PKT.USE 
HOURS, MINUTES, CLK.TICKS, CLK.PRESENT 
HOE .FLAG, FORCEO.ERROR, FER.LBN 
FER.BC, INIT.OCCURED, ADOR.VECT.OK 
S.PATTERN, S.OUPPKT, P. INDEX, ROD.COUNT 
BRLEVEL, O.FAIL, OB8M12. DBM18 
0BM19, OBM20, DBM21, DBM22, DBM23 
OBM25, DBM26, DBM27, DB“29, DBM108 
08M109, 06M111, DBM1i12, 08M120 

SEQ 0270 
Page 17 

(2) 



ZRQAM3 
voe.1 

RD/RX EXERCISER 
TEST SECTION 

BIT15«= 
BIT14== 
BIT13== 
BITl2== 
BITlle= 
BIT10== 
BITO9== 
BITO6== 
BITO7== 
BITO6== 
BITOS== 
BITO4s= 
BITO3== 
BITO2+= 
BITOi== 
BITOO== 
BIT9== 
BIT8= 
BIT7=+ 
BIT62= 
BIT5== 
Bl T4== 

BIT3== 
BIT2== 
BITi== 
BITOs= 

.GLOBL 

.GLOBL 

.GLOBL 
. GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 
.GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 
. GLOBL 
.GLOBL 

EF .START== 
EF .RESTART== 
EF .CONTINUE == 
EF .NEW== 
EF .PWRe= 

_ — —— eee eee - 

27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 
26-Dec-1984 08:09:06 DISK $USER2: (POWERS )ZROAFO.BL2; 31 

OBMi21, EH.0, EH.1, EH.2, EH.3 
EH.4, EH.5, EH.6, EH.7, EH.8, EH.9 
€H.10, EH.12, EH.13, MSG.02, MSG.03 
EGS.02, EGD.10, EGD.11, EGD.12 
EGO.13, EGD.14, EGO.15, EGO.16 
EGO.17, €GO.18, EGO.19, EGD.29 
EGO.21, EGOD.22, EGOD.23, EGD.24 
EGH.30, OF .MSG, HRO.MSG, SFT.MSG 
HRO.SUB, CRLF, SWP.ERROR, SWP.XFER 
SWP.FLAGS, DUPROUND, SWP.RAT, SwWP.DPAT 
SWP.UCNT, SWP.TIME, SWP.UDPAT 
L$LUN, LSUNIT, NEX. TRAP, TIME 
SET.CPAR, SET.UPAR, OUT.I00Q, IN. I00Q 
GET.PKT, PUT.PKT, GET.RETPKT, PUT.RETOKT 
GET.IO.BUFF, PUT.IO.BUFF, PUTA. BUFF 
SEND, WAIT, MODULAS, OROP.CTLR 
ORV.CTLERR, EMS.RP1, EMS.EL, EMS.CMP 
EMS.ERR, EMS.10, EMS.12, EMS.13 
EMS.14, EMS.18, EMS.21, EMS.22 
EMS.24, EMS.30 

SEQ 0271 
Page 18 

(2) 



ZRQAMS 
vo2.1 

004137 
112737 
112737 
042737 
105037 
105037 
005002 
010246 
012746 
004737 
005001 
010003 
060103 
006303 
005063 
005201 
020127 
003767 
010216 
012746 
004737 
1050€0 
062706 
005202 
020227 
003744 

RO/RK EXERCISER 
TEST SECTION 

000000G 
000001 001170: 

000000G 

PRIO7=:= 
PRIOvus= 
PRIOS=#= 
PRI0G:= 
PRIC3== 
PRIO2== 
PRIO1]=« 
PRIOO== 
EVL== 
LOT== 
ADR== 
IDUs= 
ISR== 
UAM== 
BOE == 
PNT== 
PRI =: 
IXEes 
IBE=«= 
IER== 
LOE == 
HOE == 

.SBTTL 

.PSECT 

$71: JSR 
MOVB 
MOVB 
BIC 
CLRB 
C.RB 
CLR 

l$: MOV 
MOV 
JSR 
CLR 

es: MOV 
ADD 
ASL 
CLR 
INC 
CMP 
BLE 
MOV 
MOV 
JSR 
CLRB 
ADD 
INC 
CMP 
BLE 

NS 
d 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

340 
300 
240 
200 
140 
100 
40 
0 
4 

10 
20 
40 
100 
200 
400 
1900 
2000 
4000 
10000 
20000 
40000 
- 100000 

$71 TEST SECTION 
sCODE$ RO 

R1, $SAVES 
@1,E0P .FLAG 
01, COMPARE .DATA 
@2,0UP .FLAGS 
HOE .FLAG 
FORCED. ERROR 

043,-(SP) 

R1 

Re, (SP) 
0206, -(SP) 
PC,BL SMUL 
MSCP .PKT +5(RO) 
6 , SP 
R2 
R2,413 
1$ 

VAX 11 Bliss 16 v4.0 579 
DISK $SUSER2 : [POWERS )ZRQAFO.BL2; 31 

c
a
 

* 

SEQ 0272 
Pp 19 

(2) 

1683 
1902 
1903 
1904 
1905 
1906 
1909 
1913 

1912 
1913 

1912 

1915 

1910 
1909 



RO/RX EXERCISER 
TEST SECTION 

38: 
4t: 

S$: 

63: 

78: 

9s: 

be 
27-Dec-1984 13:06:46 
26 Dec -1984 08:09:06 

020, SWP ..FLAGS 
76 
040, SWP FLAGS 
$3. SWP.FLAGS 

@1000, SWP .FLAGS 
1, INIT .OCCURED 
138 
SFREE .MEM. ADOR ,RO 
RO 
FREE .MEM. ADOR RO 
RO,ORS .START 
@2,0RS.START 
3 » SWP FLAGS 

@1, APT .MODE 
ORS .START MAIL .BOX. TEST NUM 
070,MAIL .BOX. TESTNUM 
ORS ..START MAIL .BOX. SUBTST 
066 ,MAIL .B0X. SUBTST 
NE X 

VAX 11 Blies 16 V4.0 579 
NISK SUSER2 : [POWERS ) ZROAFO.BL2; 31 

e
e
 

e
e
e
 

YY
 

SEQ 0273 
Pege 20 

(2) 

1918 
1919 
1920 

1919 

1918 



RO/RX EXERCISER 
TEST SECTION 

000000G 
000340 
000000G 
000004 
000003 

000001 

000300 
000000G 
000100 
000003 

000100 
000010 

001172 
077777 
100000 

000001 

000000G 

000000G 

000074 108: 

118: 

12$: 
000000G 138: 

177546 

14%; 

Ce 
27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

CLK PRESENT 
0340, (SP) 
ONEX. TRAP, (SP) 
o4, (SP) 
03, -(SP) 

@1,CLK PRESENT 
CLK. TICKS 
SWP. TIME ,( SP) 
#144, -(SP) 

PC .BLSOIV 
RO, HOURS 
SW. TIME , CSP) 

R1 MINUTES 
MINUTES , 074 
118 
RO 
MINUTES ,RO 
074 ,RO0 

@1,CLK .PRESENT 
14% 
#300, -( SP) 
OTIMe, -(SP) 

#100, -(SP) 

03, -(SP) 
37 
#100 , 86177546 
@10,SP 
21 
RO.ORS .FLAGS 
077777,RO 
RO, @- 100000 
15% 
#1,RO0 
16% 

SEQ 0274 
VAX 11 Blies 16 vV4.0-579 Pp 

DISK SUSERZ: ([ POWERS ) ZROAFO.BL2; 31 
21 

(2) 

1958 
1959 

1971 

1973 

1975 

1976 
1973 
1979 

1967 
1941 
1965 

1988 

1989 
1967 
1992 

1994 



: Routine Size: 

RO/RX EXERCISER 
TEST SECTION 

100000 

000001 000000G 
000000V 

000012 

000001 000000G 

000000V 

296 words, 

depth per invocetion: 

156: 
168; 

178: 

18%: 

198; 

208: 

21s: 
228: 

233: 

Routine Base: 
l2 words 

Dé, 

27 Dec 19844 13:06:46 
26-Dec 1984 08:09:06 

CLR RO 
CMP RO, @- 100000 
BNE 17% 
MOvB @1, MOE FLAG 
JSR PC. INIT. TEST 
CLR R2 
MOV R2, -(SP) 
MOV #126, -( SP) 
JSR PC BL SMUL 
CMP (SP )+,(SP)- 
TST CST+2(RO) 
BPL 228 
MOV Re, -(SP) 

MOV #22, -(SP) 
JSR PC BL SMA 
Cup (SP)+,(SP)- 
TST OCTCRO) 

MOV @3,R1 
MOV RO,R3 
ADO R1,R3 
ASL R3 
BIT #20000 ,CST(R3) 
BEQ 20% 
CLRB EOP .FLAG 
BR 21% 

BLE 19$ 
CMP (SP)+,CSP)- 
INC Reo 
-WORD CLV!CLC 

BLE 18% 
BITB @1,E0P .FLAG 
BNE 23% 
JSR PC ,MULTI.ORIVE 
RTS PC 

$CODE$ + 0000 

-SBTTL T1 TEST SECTION 

JSR PC, $T1 
TRAP 66 
ROR RO 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: ( POWERS ) ZROAFO.BL2; 31 

ee
 

es
 

oe
 

oe
 

CTLR 
CTLR,« 

CTLA,« 

CTLR,« 

o, OFFSET 

OFFSET, ¢ 

SEQ 0275 
Pege 22 

(2) 

2004 

2012 
2011 
2007 

2001 

2016 

2018 
1883 

2018 



EG 
SEQ 027 

ZRQAMS RD/RX EXERCISER 27-Dec-1984 13:06:46 ag VAX-11 Bliss 16 V4.0-579 Page 23 
vO2.1 TEST SECTION 26 Dec 1984 08:09:06 DISK SUSER2: (POWERS )ZRQAFO.8L2; 31 (2) 

000010 103773 BLO 1$ 
000012 000207 RTS PC 

; Routine Size: 6 words, Routine Base: sCODE + 1120 
; Maximum steck depth per invocation: 2 words 



IF, 
5EQ 0277 

ZRQAMS RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Blies-16 V4.0-579 Pege 24 

voe.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISKSUSER2: [POWERS )ZRQAFO.BL2; 31 (3) 

3 2020 1 sedttl ‘INITIALIZATION TEST ROUTINES 

3 ecei 1 
3 2022 1 GLOBAL routine INIT_TEST : novalue = 

3 2023 1 
3 2024 «(1 Ye 
3 2025 1 ! THE INITIALIZATION TEST IS DESIGNED TO VERIFY THE EXISTENCE OF THE 

3 2026 1 ' DEVICES AS CONFIGURED BY THE OPERATOR OURING THE HW DIALOG, ANDO TO 

3 2027 1 ' BRING EACH DEVICE ONLINE IN PREPARATION FOR EITHER THE MULTI-ORIVE TEST 

3 2028 i : OR THE OM EXERCISER. 

; 2029 1 ’ 
3 2030 1 ' BASICALLY, THE DEVICES ARE BROUGHT ONLINE VIA “DRIVER_INIT”. WHICH IS 

: 2031 1 ‘ INVOKED IMMEDIATELY. ANY DEVICES WHICH FAIL OURING THIS PHASE WILL BE 
2 2032 1 ‘ MARKED OFFLINE IN THEIR OCT AND CST. FOR THOSE DEVICES WHICH SURVIVE 
3 2033 i ' THE INITIALIZATION, THIS ROUTINE WILL ATTEMPT 1 OR 2 ACCESS COMMANDOS TO 

3; 2034 1 : EACH DISK VIA ROUTINE “ACCESS”. THE INITIALIZATION TEST IS CEEMED A 

3 2035 i i SUCCESS IF ‘A BLOCK ON THE INNER TRACK OF EACH DISK CAN BE ACCESSED. 

3 2036 1 ! 
3 2037 1 
3 2038 2 begic 
3 2038 2 ORIVER_INIT (): * INIT DRIVER DATA AND DEVICES 
3 0 2 

3 2041 é incr CTLR from 0 to (MAX_CTLR - 1) do ' FOR EACH CONTROLLER 
3 2042 in 
3 eae 3 SET_CPAR (.CTLR); ' SET UP COMMONLY-USED CONTROLLER-RELATED DATA ITEMS 

; 2045 3 if .CST_ADOR (STATE) eal ONLINE ' IF CONTROLLER IS STILL ALIVE 

: eons 3 then ¢ FOR EACH OISK 

; oes 3 incr OFFSET from (0 + OF _UN) to CCUNITS_PER_CNTR - 1) © UNIT_SIZE + OF _UN) by UNIT_SIZE do 

; 2050 3 if (.CST_ADOR (.OF FSET + OF _DATA, D_PRES) eaql PRESENT) and 
3 2051 3 (.CST_ADOR {.OFFSET + OF _DATA, O_STAT) eal ONLINE) and 
3 2052 4 (net .CST_ADOR (.OFFSET + OF _DATA, D_FATAL)) 
3 2053 3 then 
F 2054 4 in 
3 2055 «(4 SET_UPAR ( .OFFSET); § SET UP UNIT-RELATED DATA ITEMS 
: 2056 «(5 IF SWP_OINT NEQ (.DUP_FLAGS AND SWP_OINT) $222 
3 2057 4 THEN ACCESS (); 'ZZZ 
3 2058 4 SKIP IF DUP CAUSED INIT 222 
F 2059 4 
3 eee 3 end; ' IF JNIT IS PRESENT AND ONLINE 

; 2062 2 end; ! CONTROLLER LOOP 
3 2063 2 
; 2064 1 end; ' ROUTINE INIT_TEST 

.SBTTL INIT, TEST INITIALIZATION TEST ROUTINES 
000000 004137 000000G INIT. TEST:: 

JSR R1, $SAVE2 : 2022 
000004 004737 QOoOdOdOdO0OV JSR PC ,ORIVER. INIT 3 2039 

000010 005002 CLR R2 ; CTLR 204i 

000012 010246 1%: MOV Re, -(SP) : CTLR,« 2043 



000070 
000072 
000076 
000104 
000106 
000112 
000116 
000122 
000124 
000126 
000130 

000132 
000134 

s Routine Size: 
>; Maximum stack 

004737 
013700 
005760 
100035 
012701 
010100 
006300 
063700 
032710 
001417 
032710 
001414 
032710 
001011 
010116 
004737 
032737 
001002 
004737 
062701 
020127 
003745 
005726 
005202 
000243 

003727 
000207 

RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

2s: 

000012 3$: 

4$: 

47 words, 
depth per invocation: 

Routine Base: 
5 words 

Gb 
27-Dec 1984 13:06:46 
26 -Dec -1984 08:09:66 

JSR PC,SET.CPAR 
MOV CST. ADDR, RO 
TST 2(RO) 
BPL 4$ 
MOV 63,R1 
MOV R1,RO 
ASL RO 
ADO CST.ADOR ,RO 
BIT #40000, (PO) 
BEQ 3$ 
BIT #20000 , (RO) 
BEQ 3$ 
BIT #10000, (RO) 
BNE 3$ 
MOV R1,(SP) 
JSR PC,SET.UPAR 
BIT 62 ,D0UP .FLAGS 
BNE 3$ 
JSR PC,ACCESS 
ADO @12,R1 
CMP R1,041 
BLE 2s 
TST (SP). 
INC Re 
WORD CLV!ICLC 

BLE 1$ 
RTS PC 

$CODE$ + 1134 

; SEQ 0278 
VAX 11 Bliss 16 V4.0 $79 Page 25 
OISK $USER@: (POWERS JZROAFO.BL2; 31 (3) 

H 2045 

3 *,OFF SET 2048 
3 OFFSET,« 2050 

3 2051 

; 2052 

; OFFSET,« 2055 

; 2056 

; 2057 
3 ©¢,OFFSET 2048 
; OFFSET,« 

; 2042 
; CTLR 2041 

3 2022 



Oe
 

os
 

8
 

os
 

of
 

ee
 

oF
 

Be
 

Ge
 

Ge
 

Se
 

Ge
 

OF
 

Be
 

Ge
 

OF
 

GF
 

Bs
 

OF
 

Be
 

BS
 

G2
 

Ge
 

Be
 

Ge
 

OF
 

Ge
 

Os
 

Gs
 

Ge
 

Ge
 

Ge
 

OF
 

Be
 

GE
 

Be
 

Os
 

Be
 

OF
 

OF
 

Be
 

BO
 

OF
 

Ge
 

OF
 

Be
 

Oe
 

Os
 

Os
 

Os
 

we
 

OF
 

08
 

W
N
W
 

P
a
 
a
o
d
 

B
W
 

DS 
W
W
 
U
W
 

U
I
I
 

ON
 

6d
 

G8
 

8 
8 

GI
P 

0 
90

,9
0 

90
 
90

 
Gt
 
t
t
 

Gd
 

Gd
 
O
D
 

0
 

10
 
90
. 

90
 

m
e
 

ee
 

ee
 

ee
 

ee
 

be
 

ee
 

He, 

27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

GLOBAL routine ORIVER_INIT : novalue = 

+ 

THIS ROUTINE IS EQUIVALENT IN FUNCTION TO THE INITIALIZATION ENTRY 
POINT OF A STANDARD DEVICE DRIVER. ITS RESPONSIBILITY IS TO INITIALIZE 
DRIVER DATA, AND TO BRING EACH RORX CONTROLLER AND UNIT (DISK) 
ONLINE. 

begin 

local 
PKT_ADOR ; 

PKT_ADOR = MSCP_PKT + 10; : 
NEXT _PKT_USE = 0; ! 

iner COUNT from 0 to C(PKT_CNT 1) do $ 
in 

PKT_USE (.COUNT) = -1; ' 
MSCP_PKT [.COUNT, PKT_LO) = .PKT_ADOR; : 
MSCP_PKT (.COUNT, PKT_HI) = 0; 
MSCP_PKT (COUNT, CONNID]) = CID_OISK; ! 
PKT_ADOR = .PKT_ADDR + (PKT_LEN « 2); ! 
end; 

iner CTLR from 0 to (MAX_CTLR - 1) do ! 

if .CST (.CTLR, IP_ADOR) nega 0 ! 
then 

in 
se? CPAR (.CTLR); 
CURRENT _VECTOR = .CST_ADOR (VEC_ADOR); 
BRLEVEL = .CST_AOOR (BR_LEV) ¢ 5; 
CTLR_INIT (); 

if .OCT_ADOR (STAT) eal ONLINE : 
then Hy 

ince OFFSET from (0 + OF_UN) to (CUNITS_PER_CNTR - 1) * UNIT_SIZE 

if (.CST_ADOR [.OFFSET + OF _OATA, D_PRES) eql PRESENT) and ! 
(not .CST_ADOR [.OFFSET + OF DATA, D_FATAL]) 

ther. . 
in 

CST_ADOR ( .OFFSET + OF _NAME_O, D_NAME_0) = #0'40'; ! 
CST_ADOR ( .OFFSET + OF __NAME_0O, D_NAME_1] = 80'40'; ! 
CST_ADOR ( .OFFSET + OF _NAME_2, D_NAME_2]) = 80'40'; ! 
CST_ADOR (.OFFSET + OF _NAME_2, O_NAMC_3] = s0'40'; ! 
SET_UPAR ( .OFFSET); : 
UNIT_INIT (€); : 
end; ! 

VAX-11 Bliss 16 V4.0-579 
OISK SUSERZ2: (POWERS ) ZROAFO.BL2; 31 (4) 

SEQ 0279 
Page 26 

ADDR (TEXT + 0) OF 1ST MSCP PKT 
NEXT PACKET TO ALLOCATE 

FOR EACH MSCP PACKET 

MARK PACKET FREE 
LOAD ADOR INTO BUFFER DESCRIPTOR 

SET CONNECTION IO TO MSCP ID 
ADVANCE ADOR TO NEXT PACKET 

FOR EACH CONTROLLER 

IF CONTROLLER IS PRESENT 

CURRENT CONTROLLER PARAMETERS 
CURRENT CONTROLLER'S VECTOR 
SET CURRENT CONTROLLER’S BR LEVEL 
INIT DEVICE AND CTLR DATA 

IF CONTROLLER IS STILL ALIVE 
FOR EACH OIAK UNIT 

+ OF _UN) by UNIT_SIZE do 

IF UNIT EXiSTS 

BLANK DEVICE NAME 

SET UP UNIT-RELATEC DATA ITEMS 
BRING UNIT ONLINE 
IF UNIT EXISTS 



ZRQAMS 
voe.1 

3 2118 e 
3 2119 2 
; 2120 1 

000000 004157 

000004 012702 
000010 105037 
000014 005001 

000212 060200 
000214 032710 
000220 001432 
000222 032710 
000226 001027 
000230 010100 

RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

end; 

010000 

end; 

000000G 1$: 

2s: 

001154' 
001154’ 

3$: 

~SBTTL ORIVER.INIT INITIALIZATION TEST 
DRIVER. INIT:: 

JSR 

16 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

R1, $SAVES 
OMSCP .PKT+12,R2 
NEXT .PKT USE 
R1 
0377, PKT .USE(R1) 
R1,-(SP) 
#106, -(SP) 

PC .BL SMUL 
R2,MSCP .PKTCRO) 
MSCP .PKT+2(RO) 
MSCP .PKT+11(RO) 
#106 ,R2 
(SP)+,(SP)-+ 

R3,-(SP) 

PC, BL SMUL 
(SP )+,(SP)> 
CSTCRO) 
63 
R3,-CSP) 
PC,SET.CPAR 
CST.ADOR ,RO 
2(RO), CURRENT. VECTOR 
#177000, CURRENT . VECTOR 
(SP) 
4(RO),(SP) 
05, -(SP) 

PC .8L$SHF 
RO, BRLEVEL 
PC.CTLR.INIT 
@0CT . ADDR 

VAX-11 Bliss 16 V4.0 $79 
DISK SUSERz; [POWERS J)ZRQAFO.BL2; 31 

! IF CONTROLLER IS PRESENT 

! ROUTINE ORIVER_INIT 

ROUTINES 

#,PKT.AODOR 

COUNT 
«, (COUNT ) 
COUNT, + 

PKT.ADOR, « 

«,PKT.ADOR 

COUNT 
COUNT, ¢ 

; CTLR 
CTLR,« 

CTLR,* 

«, OFFSET 

: OFFSET, * 

OFFSET, * 

SEQ 0280 
27 

(4) 

2065 
2079 
2080 
2082 
2084 
2085 

2086 
2087 
2088 
2083 
2082 

2091 
2093 

2096 

2097 

2098 

2099 
2101 

2104 
2106 

2107 

2110 



ZRQAMS 
voe.1 

000232 
000234 
000236 
000244 
000252 
000254 
000256 
000260 
000266 
000274 
000276 
000302 
000306 
000312 
000316 
000320 
000322 
000324 

000326 
000330 

3 Routine Size: 
3; Maximum stack depth per invocation: 

006300 
060200 
112760 
112760 
010190 
006300 
060200 
112760 
112760 
010116 
004737 
004737 
062701 
020127 
003731 
022626 
005203 
000243 

003661 
000207 

RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000012 
000013 

000014 
000015 

109 words, Routine Base: 
7 words 

J6 

27 Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

ASL RO 
ADD R2,RO 
MOV8 040,12(RO) 
MOVB 040,135(RO) 
MOV R1,RO 
ASL RO 
ADD R2,RO 
MOVB 040 ,14(RO) 
MOVB #40,15(RO) 
MOV R1,(SP) 
JSR PC,SET.UPAR 
JSR PC.UNIT.INIT 
ADD #12,R1 
CMP R1, 041 
BLE 3$ 
CMP (SP)+,CSP)-> 
INC R3 
~WORD CLV!ICLC 

BLE 2s 
RTS PC 

sCODE$ + 1272 

SEQ 0281 
VAX-11 Bliss 16 V4,0-579 Page 28 
DISK $USER2: ( POWERS J ZRQAFO.BL2; 31 (4) 

; 21 
; OFFSET,« Si12 

; 2113 
; OFFSET,« 5114 

; 2115 
: ©, OFFSET 2104 
3; OFFSET,« 

; 2095 
; CTLR 2091 

3 2065 
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SEQ 0282 
RD/RX EXERCISER 27 Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 29 
INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USERe: [POWERS )ZRQAFO.BL2; 31 (S) 

GLOBAL routine CTLR INI’ : novalue = 

7 THIS “DRIVER” ROUTINE IS CALLED FROM ORIVER_INIT FOR EACH CONTROLLER 
CONFIGURED FOR TESTING. ITS GENERAL PURPOSE IS TO BRING THE RORX ONLINE 
TO THE HOST. SPECIFICALLY, IT IS WRITTEN TO: 

INITIALIZE DRIVER CONTROLLER DATA, INCLUDING THE OCT, 
SET UP THE DEVICE'S INTERRUPT VECTOR ADORESS, 
PERFORM A REGISTER EXISTENCE TEST TO VERIFY THE DEVICE'S PRESENCE, 
PERFORM A VECTOR ANO BR LEVEL TEST TO VERIFY THE DEVICE'S VECTOR 

ADORESS AND INTERRUPT REQUEST LEVEL, 
S. 00 A HARD INITIALIZATION (FOUR STEPS) ON THE DEVICE. 

IF ANY OF THESE INITIAL TESTS FAIL, THEN ALL UNITS ASSOCIATED WITH THE 
DEVICE ARE DROPPED. 

a
w
w
 

begin 

local 
RESUT : byte; 

INI_CTLR_DAT (); 
‘277 SETVEC (.CURRENT_VECTOR, .INT_ADOR (.CCTLR), PRIO4); 

SETVEC (.CURRENT_VECTOR, .INT_ADOR (.CCTLR), .BRLEVEL); 
DOCT_ADOR (IG_INT) = TRUE; 
L$LUN = .CST_ADOR (OF _UN + OF _DATA, D_UNIT); 

INITIALIZE CONTROLLER DATA 
SET DEVICE'S ASSUMED VECTOR ADORESS 
SET DEVICE'S ASSUMED VECTOR ADDRESS 222 
SET “IGNORE INTERRUPT” BIT 
GET FIRST UNIT NUMBER OF CONTROLLER 

! CUSED BY ORS FOR DEVICE-FATAL CTLR ERRORS) 
IF SWP_DINT NEQ (.OUP_FLAGS AND SWP_DINT) ‘IF OUP 7222 
THEN ‘CAUSED INIT, SKIP THIS CODE 222 

if REG_EXIST () eql FAILURE ' REGISTER EXISTENCE TEST 

then 
begin 
DROP _CTLR (.CCTLR, DU_INIT); § DROP ALL CONTROLLER'S UNITS 
return; 

end; 

IF SWP_DINT NEQ (.OUP_FLAGS ANO SWP_DINT) ‘IF OVP 222 
THEN 'CAUSED INIT, SKIP THIS CODE 222 

if VEC_BR_TEST () eal FAILURE ' VECTOR ADOR ANO BR LEVEL TEST 

then 
in 

page CTLR (.CCTLR, OU_INIT); ' DROP ALL CONTROLLER'S UNITS 

return; 
end; 

RESULT * HARD_INIT (); ' ATTEMPT HARD DEVICE INIT 

DCT_ADOR (IG_INT) = FALSE; ' CLAER "IGNORE INTERRUPT” BIT 

if .RESULT eql SUCCESS ! IF HARD INIT WAS SUCCESSFUL 
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004737 
013746 
013700 
006300 
016046 
013746 
012746 
104437 
052777 
013700 
016001 
000301 
042701 
010137 
032737 
001025 
004737 
005700 
001410 
032737 
001015 
004737 
005700 
001011 
013716 
012746 
004737 
062706 

RO/PX EXERCISER 
INITIALIZATION TEST ROUTINES 

then 
begin 
ADDR_VECT_OK » TRUE; 
INI_RRING (); 
WRT_RDRX (RCSA, RC_ALL. SA_GO);: 

if SET_CTLR_CHAR () eal SUCCESS 
then 

begia 

DCT_ADDR (STAT) = ONLINE; 
CST_ADOR (STATE) = ONLINE; 

L6 

27-Dec-1984 13:06: 
26-Dec-1984 08:09: 

46 VAX-11 Bliss 16 V4.0-579 
06 DISK SUSER2: [PCWERS | ZRQAFO.BL2; 31 

! ADORESS/VECTOR TEST PASSED 
! INITIALIZE RESPONSE RING 
! SET "GO" BIT CSTART CTLR POLLING) 

! SET CONTROLLER CHARACTERISTICS 

! MARK CONTROLLER ONLINE IN “ORIVER’ 
! MARK CONTROLLER ONLINE IN “PROGRAM” 

! HARO INIT FAILED 

! OROP ALL CONTROLLER'S UNITS 

! ROUTINE CTLR_INIT 

-SBTTL CTLR.INIT INITIALIZATION TEST ROUTINES 

end; 

end 

else 
begin 

DROP CTLR (.CCTLR, OU INIT); 
end; 

end; 

CTLR.INIT:: 
MOV 

000000V JSR 
000000G MOV 
000000G MOV 

ASL 
000102' MOV 
001154: MOV 
000003 MOV 

TRAP 
040000 000000G BIS 
000000G MOV 
000006 MOV 

SWAB 
177760 BIC 
000000G MOV 
000002 000000G BIT 

BNE 
000000V JSR 

TST 
BEQ 

000002 000000G BIT 
BNE 

000000V JSR 
TST 
BNE 

000000G 1$: MOV 
000002 MOV 
000000G JSR 
000012 ADD 

R1,-CSP) 
PC, INI.CTLR.DAT 
BRLEVEL , -(SP) 
CCTLR,RO 
RO 
INT .ADORCRO), -( SP) 
CURRENT . VECTOR, -( SP) 
@3,-(SP) 
37 
#40000. 80CT . ADDR 
CST. ADOR ,RO 
6(RO),R1 
R1 
0177760,R1 
R1,L$LUN 
62 ,0UP .FLAGS 
2s 
PC,.REG.EXIST 
RO 
1$ 
$2 OUP FLAGS 

$ 
PC, VEC.BR.TEST 
RO 
23 
CCTLR, (SP) 
62,-CSP) 

PC,OROP.CTLR 
$12,SP 

SEQ 0283 
Page 350 

(S) 

2121 
2144 
2146 

2147 
2148 

2150 

2153 

2156 
2160 

2163 

2166 

2167 



ZRQAM3 
Vv02.1 

000146 
000150 
000154 
000156 
000164 
000170 
000172 
000200 
000204 
000210 
000214 
000220 
000224 
000230 

: Routine Size: 
: Maximum stack 

000453 
004737 
110001 
042777 
120127 
001031 
112737 
004737 
012701 
013700 
010160 
004737 
020027 
001020 
0S2777 
013700 
052760 
000407 
013716 
012746 
004737 
005726 
062706 
012601 
000207 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000000V 2s: 

100000 000002 

000000G 3$: 

000010 43: 
5$: 

97 words, Routine Base: 
depth per invocation: 7 words 

27 Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

S$ 
PC,HARD.INIT 
RO,R1L 
#40000 , 8OCT . ADDR 
R1,41 
3$ 
@1,AD0R.VECT.OK 
PC, INI.RRING 
1,R1 
RORX . ADDR , RO 
R1,2(RO) 
PC,SET.CTLR.CHAR 
RO,01 
4$ 
9100000, 80CT . ADDR 
CST.ADOR,RO 
100000, 2(RO) 
4$ 
CCTLR,(SP) 
@2,-(SP) 

PC.OROP.CTLR 
(SP )- 
#10,SP 
(SP)+,R1 
PC 

$CODE$ + 1624 

SEQ 0284 
VAX-11 Bliss 16 V4.0 579 Pp 
DISK SUSER2: [ POWERS ) ZROAFO. Bi 2; 31 

« RESULT 

RESULT,«# 

3 

; #,RC.REG 

3 RC .REG,« 

H 

31 
(5S) 

2165 
2170 

2171 
2173 

2176 
2177 
2178 

2180 

2183 
2184 

2173 
2190 

2189 
2139 
2121 



ZRQAM? 
Vvoe2.1 
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000000 004137 

000004 013701 
000010 005011 
000012 912702 
000016 060102 
000020 013746 
000024 012746 
000030 004737 
000034 062700 
000040 010012 
000042 010061 
000046 062761 
000054 012700 
000060 060100 
000062 016110 
000066 062710 
000072 011061 
000076 062761 
000104 011261 
000110 011061 
000114 011061 
000120 022626 
000122 000207 

; Routine Size: 
; Maximum stack 

RO/Rx EXERCISER 
INITIALIZATION TEST ROUTINES 

GLOBAL routine INI_CTLR_DAT : novelue 

IMPLICIT INPUTS: 

n 

_ADOR [WORDO] = 0; 
DCT_ADOR (RR_BEG) = COMM_AREA + 8 + (.CCTLR « COMM_I.Fl + 2); 
OCT_ADOR (RR_END) = .DCT_ADOR (RR_SEG) + CCRRING_LEM - 1) @ 4); 
OCT_ADOR [CR_SEG) = .OCT_ADUR ERR_END] «+ 4; 
OCT_ADOR ([CR_END) = .OCT_ADOR [CR_BEG) + CCCRING_LEN - 1) # 4); 
OCT_ADOR (RR_POLL) = .OCT_ADDR (RR_BEG); 
OCT_ADDR (CR_POLL) = OCT_ADOR [CR_NEXT] = .OCT_ADOR [CR_BEG); 
end; 

.SBTFL INI.CTLR.OAT INITIALIZATION 
000000G INI.CTLR.OAT:: 

:3R R1, $SAVE2 
000000G MOV OCT .ADOR.R1 

CLR CR1) 
000004 MOV 64 ,R2 

ADD R1,R2 
000000G MOV CCTLR, -( SP) 
000050 MOV @50,-(SP) 
000000G JSR PC BL $MUL 
000010' ADO COMM. AREA+10,RO 

MOV RO, (RO) 
000006 MOV RO.6(R1) 
000014 000006 AQD $14 ,6(R1) 
000010 MOV #10,RO0 

AOD R1,RO 
000006 MOV 6(R1), CRO) 
000004 AOD @4,CRO) 
000012 MOV CRO),12(R1) 
000014 000012 ADD 614,12(R1) 
000014 MOV CR2),14(R1) 
000020 MOV CRO), 20(R1) 
000016 MOV CRO), 16(81) 

CMP (SP )+,CSP)- 
RTS PC 

42 words, Routine Base: %sCODE$ + 2126 
depth per invocation: 6 words 

= 

Né 

27 Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

CCTLR - CURRENT CONTROLLER NUMBER 
DCT_ADOR - ADDRESS OF CURENT CONTROLLER'S OCT 

VAX 11 Bliss 16 V4.0 579 Page 
SEQ 0285 

DISK $USER2: [POWERS } ZRQAFO.BL2; 31 

THIS ROUTINE IS RESPONSIBLE FOR INITIALIZING ALL CONTROLLER -RELATED 
DATA IN THE "“ORIVER” PORTION OF THE EXERCISER. THIS INCLUDES THE 
CONTROLLER'S OCT AND OUTSTANDING COMMAND LIST. 

CLEAR FIRST OCT WORD 
START OF RESPONSE RING 
LAST SLOT IN RESPONSE RING 
START OF COMMAND RING 
LAST SLOT IN COMMAND RING 
FIRST PRING SLOT TO POLL 
CRING POLL ANO NEXT COMMAND POINTERS 

TEST ROUTINES 

32 
(6) 

2194 
22c7 

2208 

2209 

2210 

2211 

2212 
2213 

2206 
2194 
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RO/RX EXERCISER 
INITIALIZATION TES’ ROUTINES 

GLOBAL routine REG_EXIS” = 

THIS .S THE REGISTER EXISTENCE (OR “PROBE”) TEST DESIGNED TO VERIFY 
THE PRESENCE OF AN RORX DEVICE. THIS OBJECTIVE IS ACCOMPLISHED BY 
SETTING UP THE NON-EXISTENT MEMORY (NEX) TRAP VECTOR (LOCATION 4) ANU 
ATTEMPTING TO READ WHAT IS ASSUMED TO BE THE DEVICE S SA ANO IP 
REGISTERS. IF THE NEX TRAP HANDLER IS INVOKED DUE TO AN ABSENT DEVICE, 
THEN THE GLOBAL DATUM “NEX” WILL BE SET TO “TRUE”. THIS DATUM 
DETERMINES THE SUCCESS / FAILURE VALUE OF THIS ROUTINE. 

] $6 

4 

beg ir. 

local 
DUMMY_O : word, 
DUMMY _1 : word; 

if .ENTRY_REASON eql NEW PASS 
then 

return SUCCESS: 

OF RC = 2; 

do 
begin 
NEX = FALSE; 
SETVEC (4, NEX_TRAP, PRIO7); 
Ourfty_0 = .(.RORX_ADOR - .OF RC); 
Ourptty 1 © 0; 

CLRVEC (4); 

in 

C_ERR_T@c (.CCTLR, C_ERR_HROD) 

if .APT_MODE 
then 

in 

-MAIL _BOX_TESTNUM «= 1; 
-MAIL _BOX_SUBTST = 0; 
end; 

ERROF (10, EGD_10., EMS_10); 
SETPRI (PRIOO); 
return FAILURE; 
end 

else 
OF RC = .OF RC 23 

end 
until .OF RC les 0; 

fe) 
s 

27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 $79 
26 Dec 1984 08:09:06 OISK SUSERZ: [ POWERS ) ZROAFO.BL2; 31 

! TEMP FOR READING SA AND IP 

! SKIP TEST FOR NEXT PASS 

! SET UP TO READ SA FIRST 

SET TO “TRAP NOT RECEIVED” 
SET LOCATION 4 TRAP VECTOR ADORESS 
READ REGISTER (THEN TRAP OR CONTINUE ) 
DUMMY INSTRUCTION TO COVER TRAP RETURN BUG 

CTRAP RETURNS TO NEXT INSTRUCTION) 
CLEAR LOCATION 4 TRAP VECTOR ADORESS 

! IF NEX TRAP OCCURRED 

.C_ERR_TBL (.CCTLR, C ERR HRO) - 1; 

! REGISTER EXISTENCE TEST FAILED 
! LOWER PRIORITY 

! SET UP FOR IP REG OR QUIT 

SEQ 0286 



RO/RK EXERCISER 
INITIALIZATION TEST ROUTINES 

return SUCCESS: 
end; 

. SBTIL 
000000G REG. EXIST: : 

JSR 
000000G 000005 crne 

Q 
000002 000000G MOV 
000000G 1%; CLR 
000340 MOV 
000000G MOV 
000004 MOV 
000003 MOV 

TRAP 
000000G MOV 
000000G ADO 

MOV 
CLR 

000004 MOV 
TRAP 

000001 000000G BIT 
BEQ 

000000G MOV 
ASL 

000000G INC6B 
000001 001162' BIT 

BEQ 
000001 001164 MOV 
001166' CLR 

es: TRAP 
. WORD 
. WORD 
. WORD 
CLR 
TRAP 

000010 ae 

000002 000000G 38; SUB 
000010 A00 
000000G TST 

BOGE 
060001 4s: MOV 

RTS 
56: CLR 

RTS 

69 words, Routine Bese: s#CODES - 
depth per invocation: 9 words 

C 
27 Dec-1984 13:06:46 
26 Dec 1984 04:09:06 

VAX-11 Bliss 16 v4,0-$79 
OISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

REG.EXIST INITIALIZATION TEST ROUTINES 

R1, $SAVE]) 
ENTRY .REASON, 65 

o340, -(SP) 

ONEX. TRAP, (SP) 

CCTLR,RO 
RO 
C.ERR. TALCRO) 
@1, APT. MODE 
2s 
#1, GMAIL .BOX. TESTNUM 
GMAIL .BOx. SUBTST 

e DUMMY .0 
Out 

a
o
 wa

 

-
 

SEQ 0267 
Pp 34 

(7) 

2215 
2231 
2233 
2235 
2239 
2240 

2241 

2242 
2244 

2246 

2249 

2251 

eos4 
2255 
2258 

2259 

2260 
2248 
2263 
2238 
2266 

2225 

2215 



D0 

SEQ 0288 
ZRQAM3 RD/AX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 v4.0 579 Page 35 
VOe.1 INITIALIZATION TEST ROUTINES 26 Dec-1984 08:09:06 DISK 8USERZ ; (POWERS )ZRQAFO.BL2; 31 (8) 

: 2e70 1 GLOBAL routine VEC_BR_TEST = 

BB 3 1 $e 

: 2e73 1 ! THIS ROUTINE ATTEMPTS TO VERIFY (A) THAT THE R™RX VECTOR ADORESS GIVEN 

; 2274 1 ! BY THE USER OURING THE HW DIALOG IS VALIO, AND (8B) THAT THE 

3 2e75 1 ! USER-SPECIFIED BUS REQUEST LEVEL FOR THE DEVICE IS CORRECT. THE FIRST 

3 2276 1 ! OBJECTIVE IS ACCOMPLISHED BY SETTING THE CPt) PRIORITY TO O AND FORCING 

: 2e77 1 ’ AN RORX INTERRUPT. IF THE USER SPECIFIED AN INCORRECT VECTOR ADORESS, 

3 2278 i i THEN THE RESULT MAY BE UNPREDICTABLE. FOR THIS REASON, THE MESSAGE 

: 2ee79 #1 i “FUNCTIONAL TEST STARTED" IS PRINTEG BEFORE THE TEST, AND 

3 2280 1 ! "EXERCISER STARTED” IS PRINTED AT ITS SUCCESSFUL CONCLUSION. IF 

3 22861 1 ! EITHER “FUNCTIONAL TEST ..." OR “EXERCISER ...”" DOES NOT APPEAR, THEN 

3 2262 1 y PROGRAM CONTROL IS ASSUMED LOST AND A FATAL TRAP IS LIKELY TO OCCUR. AT 

3 2e863 1 ’ THIS PGINT, THE EXERCISER MUST BE STARTED AGAIN. 
3 2284 (1 : 
3 2285 1 : IF THIS TEST SUCCEEDS. THEN THE OBR LEVEL TEST IS RUN BY SETTING THE 

3 2286 1 i PROCESSOR PRIORITY TO THE ASSUMED INTERRUPT PRIORITY GIVEN BY THE 

3 2287 } : USER. A FORCED INTERRUPT SHOULD NOT OCCURR. THEN, BY LOWERING THE 

3 2288 1 ! PRIORITY BY ONE, THE DELAYED INTERRUPT SHOULD OCCUR. 
: 69 1 : 

3 2290 1 
; e291 2 begin 
3 2292 2 
3 2293 2 if .ENTRY_REASON eql NEW_PASS 
; 2294 2 then 
3 2295 «3 in 
3 2296 3 SETPRI CPRIOO); ' LOWER PRIORITY 
3 2297 3 return SUCCESS; ! SKIP TEST IF NEXT PASS 
3 2298 2 end; 
3 2299 2 
3 ex 2 PRINTF (MSG_02); ! *FUNCTIONAL TEST STARTED’ 

3 1 
3 202 2 if INT_GEN () eal FALSE ! FORCE AN INTERRUPT 
3 2303 2 then 
; «2508 3 rag 1 IF INTERRUPT DID NOT OCCUR 
3 2508 3 C_ _Ta@c (.CCTLR. C_ERR_HRO) = .C_ERR_TBL (.CCTLR, C_ERR_HRDO) - 1; 

3 2307 (3 if .APT_MODE 
3 25806 3 then 
; 2309 4 in 
3 2310 4 .MAIL _BOX_TESTNUM = 1; 
3 2311 4 MAIL _6OX_SUBTST = 0; 
3 2312 3 end; 
3 2313 3 
; 2314 3 ERROF (11, EGO_11, 0); ' VECTOR TEST FAILED 
F 2315 3 return FAILURE ; 
3 2316 3 end 

; 2317 2 else 
3 2318 3 in ' INTERRUPT ODIO OCCUR 
3 e319 3 PRINTF (MSG_03); ! “EXERCISER STARTED” 
3 2320 3 SETPRI ( .BRLEVEL ): ' SET PRIORZTY TO ASSUMED BR LEVEL 

3 3 if INT_GEN () eal FALSE ! FORCE AN INTERRUPT (SHOULD NOT OCCUR) 
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RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

then 
in 

SETPRI ( .BRLEVEL #0'40'); 
DELAY (1); 

if .OCT_ADOR (SA_SAVE] neq 0 
then 

begin 

SETPRI (PRIOO); 
return SUCCESS: 
end; 

end; 

end; 

SETPRI (PRIOO); 
C_ERR_TBL ([.CCTLR, C_ERR_HRO) = .C_E 

if .APT_MODE 
then 

in 

-MAIL_BOX_TESTNUM = 1; 
.MAIL _BOX_SUBTST = 0; 
end; 

ERROF (12, E€GD_12. EMS i2); 
return FAILURE; 
end; 

. GLOBL 

.SBTTL 
VEC .BR.TEST:: 

000000G 000005 CMPB 

000000G 1$: MOV 

Fy 

27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0-579 
26 -Dec -1984 08:09:06 DISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

! IF INTERRUPT DIO NOT OCCUR 
! LOWER PRIORITY BY 1 
! WAIT 

! IF INTERRUPT OIO OCCUR (SA_SAVE WOULD BE NON ZERO) 

! RESTORE PROCESSOR PRIORITY TO 0 
! ONLY SUCCESSFUL EXIT POINT 

! COME HERE ONLY FOR BR TEST FAILURE 
RR_TBL (.CCTLR, C_ERR_HRD) + 1; 

LSOLyY 

VEC.BR.TEST INITIALIZATION TEST ROUTINES 

R1,-(SP) 3 
-(SP) 
ENTRY .REASON, 05 3 
1$ 
RO : 
41 
8$ H 
OMSG .02, -( SP) i 

SP ,RO ; SP,« 

PC, INT.GEN ; 
RO 
34 
CCTLR,RO ; 
RO 
C.ERR. TBLCRO) 

Page 
SEQ 0289 

36 
(8) 

2270 

2293 

2296 

2295 
2300 

2302 

2305 



032737 
001405 
012777 
005077 
104455 
000013 
000000G 
000000 
000477 
012716 
012746 
010600 
104417 
013700 
104441 
004737 
005700 
001035 
013700 
162700 

022626 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000001 

000901 
001166’ 

000000G 

001162 

001164' 

es: 

3$: 

4%: 

5$: 

68: 

78; 

8$: 

98: 

000000G 
000001 001162’ 

000001 
001166’ 

001164’ 

108: 

11$: 

| 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

#1,APT .MODE 
es 
©1,QMAIL .BOX. TESTNUM 
SMAIL .BOX.SUBTST 
55 
13 
EGO.11 
0 
118 
@MSG .02, CSP) 
#1, -CSP) 
SP ,RO 
17 
BRLEVEL ,RO 
41 
PC, INT.GEN 
RO 
93 
BRLEVEL ,RO 
#40 ,RO 

LSOLY,RO 
o$ 
6CSP) 
RO 

41 
CCTLR,RO 
RO 
C.ERR. TBL(RO) 
#1, APT .MODE 
10% 
@1 , SMAIL .BOX. TESTNUM 
Q@MAIL .BOX.SUBTST 
55 
14 
EGO.12 
EMS.12 
(SP )+,(SP)+ 

VAX-11 Bliss 16 V4.0-579 
OISK SUSERe: [POWERS JZROAFO.BL.2; 31 

SP, 

#, $$TMP2 

«,$$TMPl 

$$TMP 
$$TMP1 

$$TMPO 

2328 

2331 

2332 
2330 

2318 
2339 

2340 

2342 

2345 
2346 
2349 

2350 



ZRQAMS 
v0e.1 

000314 
000316 
000320 
000322 

; Routine Size: 

005000 
005726 
012601 
000207 

RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

106 words, 

les: 

Routine Base: 
; Maximum stack depth per invocation: 7 words 

CLR 
TST 
MOV 
RTS 

G? 
27-Dec-1964 13:06:46 
26-Dec-1984 08:09:06 

RO 
(SP )- 
(SP)+,R1 
PC 

$CODE$ + 2464 

SEQ 0291 
VAX-11 Bliss 16 V4.0 579 Page 38 
DISK SUSERZ: (POWERS )ZRQAFO.B8L2; 31 (8) 

; 2270 



SEQ 0292 

ZRQAMS RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 39 

vo2 .1 INITIALIZATION TEST ROUTINES 26 -Dec -1984 08:09:06 DISK $SUSER2: ( POWERS ) ZRQAFO.BL2; 31 (9) 

3 2382 1 GLOBAL routine INT_GEN = 

3 2353 1 
3 2354 (1 e 
3 23551 ! THIS ROUTINE BEGINS AN RORX INITIALIZATION SEQUENCE, BUT ONLY 

3 2356 «(1 H COMPLETES THROUGM THE STEP 1 WRITE. ITS PURPOSE IS TO CREATE AN RORX 

3 2357 #1 : INTERRUPT CAT THE COMPLETEION OF STEP 1) IN ORDER TO HELP VERIFY THE 

3 2356 1 ’ THE USER-SPECIFIED VECTOR ADORESS AND BUS REQUEST INTERRUPT LEVEL. 

: 2359 «(1 ' A VALUE OF “TRUE” IS RETURNED TO THE CALLER IF AN INTERRUPT OCCURS, 
3 2360 1 ’ AND “FALSE” OTHERWISE. THE INTERRUPT IS VERIFIED BY A NON-ZERO VALUE 

3 2361 1 : IN THE “SA SAVE” WORD IN THE DEVICE'S OCT. 

3 2362 #1 ‘ 
3 2363 (1 
>; 2364 2 begin 
3 2365 2 
3 2366 2 local 
3 exe) é SA : word; ' STORAGE FOR STEP 1 READ AND WRITE 
3 2 
; 2369 2 OCT_ADOR [SA_SAVE) = 0; * ZERO OUT SA SAVE WORD IN OCT 
3 2370 2 WRT_RORX CRCIP, RC_ALL, ALL_ONES); * WRITE IP TO START INIT SEQUENCE 
3 2371 2 DELAY (2); * WAIT 

F 2372 2 INCR COUNT FROM 1 TO S00 DO 'MAKE SURE WE GET INTO STEP 1 272 

3 2373 «3 BEGIN "BEFORE STEP 1 WRITE 2772 
3 2374 3 SA = .RORX_ADOR (RCSA, RC_ALL); § STEP 1 READ 
A 2375 3 IF ©€.SA ANO S1_MASK) EQ SA_S1 ‘DIO WE GET THE S1 BIT? 222 

3 2376 3 THEN ! 22Z 
3 2377 3 EXITLOOP; ‘EXIT IF SO 222 
3 2376 3 DELAY (1); H 22Z 
F 2379 2 END: ' 22Z 
3 2380 2 
F 2381 2 SA = (WR_RING ¢ 8) or (.CURRENT_VECTOR ¢ -2) or SA_INT; ' STEP 1 WRITE VALUE 
: esse g WRT_RORX CRCSA, RC_ALL. .SA); ! STEP 1 WRITE 

; 2384 2 iner COUNT from 1 to 8000 do 
3 2385 3 begin 
; 2386 3 DELAY (1); ' TOTAL DELAY COUNT OF 8,000 

3 2388 3 if .OCT_ADOR (SA_SAVE] neq 0 ' IF SA WAS CHANGED 
; 2389 3 then 
3 2390 3 return TRUE; ! INTERRUPT OCCURED 
3 2391 3 
; 2392 3 BREAK; 
; 2393 2 end; 
H 2394 2 
F 2395 2 return FALSE; ‘ IF INTERRUPT OID NOT OCCUR 
ry 2396 1 end; 

-SBTTL INT.GEN INITIALIZATION TEST ROUTINES 
000000 004137 000000G INT .GEN: : 

JSR R1, $SAVE4S : 2352 

000004 024646 CMP -(SP),-(SP) 
- 000006 013700 000000G MOV OCT.ADOR ,RO ; 2369 

000012 005060 000002 CLR 2(RO) 



ZRQAMS 
v0e.1 

012700 
010077 
012701 
001411 
013700 
001404 
005066 
005300 
001374 
005301 
000766 
013702 
012703 
016216 
011604 
010400 
042700 
020027 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

177777 
000000G 
000002 

1$: 

000000G 

000002 2s: 

3$: 

000000G 43; 
000764 
000002 S$: 

001777 
004000 

000001 
6$: 

000000G 

000002 7$: 

8$: 

9$: 

001154 10$: 

111200 

000002 
017500 
000001 11$: 

128: 
000000G 

000002 13%: 

148; 

000000G 158: 
000002 

000001 

16$: 

| 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

@ 1,R0 
RO, @RORX. ADDR 
62,R1 

(SP), R4 
R4,RO 
01777,R0 
RO, #4000 

S$ 
CURRENT . VECTOR, RO 
RO 
RO 
RO,R4 
#111200,R4 
R4,R1 
R1,2(R2) 
#17500 ,R2 
#1,R1 
15% 
LSOLY,RO 
14% 
2(SP) 
RO 
i3$ 
Ri 
12$ 
OCT .ADOR ,RO 
2(RO) 
16% 
@1,RO 
17$ 
22 

SEQ 0293 
VAX 11 Bliss 16 V4.0 579 Page 40 
OISK SUSER2: (POWERS ) ZRQAFO.BL2; 31 (9) 

; ©, RC.REG 
; RC.REG,« 2370 
3 o,$8TMPO 2371 

3; ©, $$TMP1 

3; $$TMP 
3 $$ TMP 

. $$TMP2 

: 2374 
; @,COUNT 2372 
; #,RC.REG 2374 
; RC.REG,SA 
; SA,« 2375 

; 2377 
3; *,$$8TMPo 2378 

3 ©, $STMP) 

3; $sTMP 
3 $$TMP 

3 $$TMPo 

; COUNT 2372 

; 2381 

; *,SA 
3 *,SA 
; SA,RC.REG 2382 

; RC.REG,« 
; #, COUNT 2384 

3 &,$$TMP2 2386 

3 ©, $$TMP) 

; $$TMP 
3 $$TMP1 

3; $$TMPo 

3 2388 

: 2390 



J? 
SEQ 0294 

ZRQAMS RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 v4.0 579 Page 41 

v0e.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 OISK SUSERZ: [POWERS )ZROGAFO. 802; 31 (9) 

000246 005302 DEC Re : COUNT 2384 

000250 001351 BNE 11$ 

000252 005000 CLR RO 2364 
000254 022626 17$: CMP (SP )+,CSP)- ; 2352 

000256 060207 RTS PC 

; Rout’ ne S'ze: 88 words, Routine Base: $sCODE$ + 3010 
Max’ mum stack depth per invocation: 9 words 

* 



ZRQAMS 
vOe.1 

|e
 

Ge
 

Ge
 

Se
 

Oe
 

Be
 

Ge
 

Ge
 

Ge
 

Bs
 

Bt
 

Ge
 

BF
 

Be
 

Os
 

Os
 

Os
 

OF
 

Ge
 

Be
 

Os
 

OF
 

Bs
 

OF
 

Oe
 

Ge
 

OF
 

OS
 

Or
 

Os
 

OF
 

Os
 

O2
2 

OF
 

Oc
 

Or
 

Or
 

Oe
 

GF
 

Os
 

Ge
 

OF
 

Os
 

Se
 

OF
 

OF
 

Os
 

we
 

we
 

OF
 

OF
 

OF
 

we
 2397 

2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
241e 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2440 
2441 
e442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 A

W
W
A
A
 

& 
& 
&
A
U
U
U
U
T
U
T
U
T
U
I
U
T
 

& 
& 

& 
G
I
O
 

ON
 

OE
 

ON
 

ON
 
E
O
 

N
t
 

N
G
 

90
 
P
0
0
9
0
 

90
 

FU
 

10
 

ND
) 
b
e
 

e
e
 

ee
 
be
 

ee
 

5EQ 0295 
RD/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bl‘ss 16 v4.0 579 "Page 42 
INITIALIZATION TEST ROUTINES 26 Dec 1984 08:09:06 DISK SUSERZ: [ POWERS JZRGAFO.BL2; 31 (10) 
GLOBAL routine HARD INIT « 

THIS ROUTINE PERFORMS THE FOUR READ / WRITE STEPS REQUIRED TO 
INITIALIZE AN RORX DEVICE. IF NO READ ERRORS ARE DETECTED IN ANY OF 
THE FOUR STEPS, THEN A SUCCESS VALUE IS RETURNED TO THE CALLER. 
OTHERWISE, ADDITIONAL ATTEMPTS MAY BE MADE TO INITIALIZE THE DEVICE. 
IF ALL ATTEMPTS FAIL, A FAILURE INDICATION IS RETURNED. 

begin 

local 
IE_VEC : word; ' TE-BIT-ANO-VECTOR ADDRESS/4 BYTE 

H (USED IN STEP 1 WRITE AND STEP 3 READ) 

IE_VEC = .CURRENT_VECTOR ¢ -2; ! GET VECTOR ADOR/4 (IE = 0) 

ince ATTEMPTS from 1 to INI_ATT do 
begin 

label 
STEP_1_READ, 
STEP_2_READ, 
STEP_3_READ, 
STEP_4_READ; 

WRT_RORX CRCIP, RC_ALL, ALL_ONES); ! WRITE IP TO START INIT SEQUENCE 

! STEP 1 READ 

STEP = 1; 
STEP_1_READ: 

begin 

iner COUNT from 1 to 500 do 
begin 
DELAY (1); * TOTAL DELAY COUNT OF SOO FOR STEP 1 
SA_REG = .RDRX_ADOR (RCSA, RC_ALL]; ' READ SA 

if €.SA_REG and S1_MASK) eql SA_S1 * IF STEP 1 READ IS O.K. 
then 

leave STEP_1_READ; 

BREAK; 

end; 

exitloop; 
end; 

! STEP 1 WRITE 



ZRQAM3 
voe.1 

2450 
2451 
2452 
2453 
2454 
2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2464 
2485 
2486 
2487 
2488 
2489 
2496 
2491 
2492 
2493 
2494 
2495 
2496 
2497 
2498 
2499 
2500 
2501 
2502 A

U
U
W
U
&
 

& 
B
U
N
T
 

U
I
A
 
U
U
 

UT
 

& 
& 

& 
W
W
 

G
E
G
 

Gs
 
B
O
 

U
T
 

UT
 
U
T
 

UT
 
UT

 
UT
 
UT

 

L/ 
RO/RX EXERCISER 27-Dec-1984 13:06: 
INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09: 

SA_REG = (WR_RING ft 8) or .IE_VEC; : 
WRT _RORX CRCSA, RC ALL, .SA_REG); H 

i] 

! STEP 2 READ 
a 

STEP = .STEP «+ 1; 
STEP_2_READ: 

begin 

incr COUNT from 1 to 10000 do 
begin 
DELAY (1); ! 
SA_REG = .RDRX_AOOR (RCSA, RC_ALL); : 

if (.SA_REG and S2_MASK) eql (SA_S2 or WR_RING) ! 
then 

leave STEP_2_READ: 

BREAK ; 
end; 

exitloop; 
end; 

Hy STEP 2 WRITE 

WRT_RORX (RCSA, RC_ALL, .OCT_ADOR (RR_BEG)); ! 

' STEP 3 READ 

STEP = .STEP + 1; 
STEP_3_READ: 

begin 

iner COUNT from 1 to 10000 do 
begin 
DELAY (1); ’ 
SA_REG = .RORX_ADOR (RCSA, RC_ALL]; : 

if (.SA_REG and S3_MASK) eql (SA_S3 or .IE_VEC) ! 
then 

leave STEP_3_READ: 

BREAK; 

end; 

exitloop: 
end; 

: STEP 3 WRITE 

SEQ 0296 
46 VAX-11 Bliss 16 V4.0-579 Page 43 
06  DISKSUSERZ: [POWERS )ZRQAFO.BL2; 31 (10) 

STEP 1 WRITE VALUE 
STEP 1 WRITE 

TOTAL DELAY COUNT OF 10,000 FOR STEP 2 
READ SA 

IF STEP 2 READ IS O.K. 

RINGBASE LO, PI - 0 

TOTAL DELAY COUNT OF 10,000 FOR STEP 3 READ 
READ SA 

IF STEP 3 READ IS O.K. 



ZRQAMS 
VOe2.1 

2503 
2504 
2505 
2506 
2507 
2508 
2509 
2510 
2511 
2512 
2513 

: 

000016 

= 
1 

NO
 
A
O
D
 

Od
 

Ge
 
G
E
D
 

90
 

90
 

71
0 

90
 

10
 

10
 

GA
 

GE
 
G
G
 

Gt
 
G
G
 
B
B
B
 
T
T
 

T
T
 

0 
d
d
 
G
t
 

004137 

162706 
013704 
006204 
006204 

M7 

27-Dec 1984 13:06: 
26-Dec-1984 08:09: 

RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

WRT_RORX CRCSA, RC_ALL, 0); 

' STEP 4 READ 

STEP = .STEP « 1; 
STEP_4_READ: 

begin 

incr COUNT from 1 to 10000 do 
begin 
DELAY (1); 
SA_REG = .RDRX_ADOR (RCSA, RC_ALL); 

if (.SA_REG and S4_MASK) eal SA_S4 
then 

leave STEF_4_READ: 

BREAK ; 
end: 

exitloop; 
end; 

! STEP 4 WRITE 

CREDIT_BAL = 1; 
WRT_RORX CRCSA, RC_ALL, 0); 
return SUCCESS; 

end; 

CREDIT_BAL = O; 

SEQ 0297 
46  VAX-11 Bliss 16 V4.0 579 Page 43 
06  DISKSUSERZ: [POWERS |ZRQAFO.BL2; 31 (10) 

PP, RINGBASE-HI = 0 

TOTAL DELAY COUNT OF 10,000 FOR STEP 4 READ 
READ SA 

IF STEP 4 READ IS O.K. 

START WITH A CREOIT BALANCE = 1 
BURST, LF, GO = 0 
SUCCESS EXIT POINT 

TRY AGAIN OR GIVE UP 

NO CREDIT BALANCE 
C_ERR_TBL (.CCTLR, C_ERR_HRD) = .C_ERR_TBL [.CCTLR, C_ERR_HRD) + 1; 

if .APT_MODE 
then 

begin 
.MAIL_BOX_TESTNUM = 1; 
-MAIL _BOX_SUBTST = 0; 
end; 

ERROF (13, EGO_13, €MS_13); 
return FAILURE; 

INIT SEQUENCE FAILED 

ROUTINE HARO INIT 

-SBTTL HARD.INIT INITIALIZATION TEST ROUTINES 

end; 

000000G HARD INIT: : 
JSR R1,$SAVE5 

000012 SUB #12,SP 

001154° MOV CURRENT. VECTOR,R4 
ASR R4 
ASR R4 

$ 2397 

; *, IE.VEC 2413 
; IE.VEC 
; IE.VEC 



N- 

SEQ 0298 
ZRQAM3 RO/RX EXERCISER 27 Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 45 
v02.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USERZ: (POWERS )ZRQAFO.BL2; 31 (10) 

000020 012708 000002 MOV 2,R5 ; @, ATTEMPTS 2415 
000024 012700 177777 MOV @ 1,RO ; *#,RC.REG 2424 
000030 0!0077 000000G MOV RO, SRORX. ADDR ; RC.REG,*« 
000034 012737 000001 000000G MOV 1,STEP : 2428 

000042 012702 000764 MOV 0764 ,R2 ; *, COUNT 2432 
000046 012701 000001 1$: MOV 1,R1 ; 9, 8$TMP2 5434 
000052 001411 2$: BEQ S$ 
009054 013700 000000G MOV L$DLY,RO ; 6, $$TMPL 
000060 001404 BEG 4$ 
000062 005066 000010 3$: CLR 10(SP) ; $$TMP 
000066 005300 DEC RO ; $$TMPL 
000070 001374 BNE 3$ 
000072 005301 4$: DEC Ri ; $$TMP2 
000074 000766 BR 2s 
000076 013700 000000G S$: MOV RORX .ADOR RO ; 2435 
000102 016016 000002 MOV 2(RO), (SP) ; #,RC.REG 
000106 011637 000000G MOV (SP),SA.REG ; RC.REG,« 
000112 011600 MOV (SP),RO ; SA.REG,* 2437 
000114 042700 001777 BIC @1777,R0 
000120 020027 004000 CMP RO, 04000 
000124 001404 BEQ 6$ ; 2439 
000126 104422 TRAP 22 
000130 005302 DEC Re ; COUNT 2432 
000132 001345 BNE 1$ 
000134 000532 BR 18$ : 2416 
000136 010437 000000G 6$: MOV R4,SA.REG ; IE.VEC,« 2450 
000142 052737 111000 000000G BIS 111000,SA.REG 
000150 013701 000000G MOV SA.REG,R1 ; #,RC.REG 2451 
000154 013700 000000G MOV RORX . ADDR ,RO 
000160 010160 000002 MOV R1,2(RO) ; RC.REG,* 
000164 005237 000000G INC STEP ; 2455 
000170 012702 023420 MOV @23420,R2 : *,COUNT 2459 
000174 012703 000001 7$: MOV 1,R1 3 *, $$TMP2 2461 
000200 001411 3s: BEQ 11$ 
000202 013700 000000G MOV LSOLY,RO 3; *,$$TMPL 
000206 001404 BEQ 10$ 
000210 005066 000010 9$: CLR 10(SP ) ; $$TMP 
000214 005300 DEC RO ; $$TMPL 
000216 001374 BNE 9$ 
000220 005301 10$: DEC Ri ; $$TMP2 
000222 000766 BR 8s 
000224 013700 000000G 118: MOV RORX.ADOR ,RO ; 2462 
000230 016066 000002 000002 MOV 2(RO),2(SP) ; *,RC.REG 
000236 016637 000002 000000G MOV 2(SP),SA.REG ; RC.REG,« 
000244 01660C 000002 MOV 2(SP),RO ; SA.REG,« 2464 
000250 042700 003400 BIC #3400,RO 
000254 020027 010222 CMP RO, #10222 
000260 001404 BEQ 12$ ; 2466 
000262 104422 TRAP 22 
000264 005302 DEC R2 ; COUNT 2459 
000266 001342 BNE 7$ 
000270 000537 BR 26% ; 2416 
000272 013700 000000G 12s: MOV OCT. ADOR,RO : 2477 



012701 
001411 
013700 
001404 
005066 
005300 
001374 
005301 
000766 
013700 
016066 
016637 
016600 
042700 
020027 
001404 
104422 
005303 
001342 
000413 
012737 
005001 

RO/RX EXERCISER 
INITIALIZATION TES? ROUTINES 

000001 

138: 
148; 

158: 

los: 

178; 

168: 
198%; 

208: 
els: 

22%: 

238: 

24s: 

256: 

Ve 
an 

27-Dec-1984 13:06:46 
26 -Dec 1984 08:09:06 

4(RO),R1 
RORX . ADDR ,RO 
AL,20RO) 
STEP 
R4 RS 
@20000 ,R3 
023420 ,R2 
@1,R1 
178 
LsOLY,RO 
168 
10( SP, 
RO 
158 
R1 
148 
ROR X . ADOR ,RO 
2(RO), 4(SP ) 
4(SP),SA.REG 
4(SP),RO 

STEP 
623420 ,.R3 
@1,R1 
24 
LOOLY,RO 
238 
10( SP ) 
RO 
228 
R1 
21% 
RDRX . ADOR , RO 
2(RO).6(0 SP) 
6(SP),SA.REG 
6(SP),RO 
@3777,R0 
RO, 40000 
25% 
22 
R3 
206 
26% 
1, CREOIT.BAL 
R1 

VAX 11 Bliee 16 v4.0 579 
OTSK SUSERZ: ( POWERS |) ZRQAFO .BL2; 3; 

RC. REG 

RC .REG,e 

I€.VEC,« 

e, COUNT 
o,$$8TMPo 

o, $s TP) 

$$TMP 
6sTMP) 

$tTHPo 

@,RC.REG 
RC .REG,* 
SA.REG,« 

COUNT 

e, COUNT 
o,$sTMP2 

o,ssTMPi 

$sThP 
6sTMP) 

ssTMPo 

@,RC.REG 
RC .REG,« 
SA.REG,¢ 

COUNT 

RC .REG 

5€Q 0299 
Pege 46 

(10) 

2481 
2490 

2485 
2487 

2488 

2490 

2492 

2485 

2416 
2503 

2507 
2511 
2513 

2514 

2516 

2518 

2511 

2416 
2528 
2529 



ZRQAMS RO/RX EXERCISER 

vOe.1 INITIALIZATION TEST ROUTINES 

000552 013700 000000G 
000556 005060 000002 
000562 012700 900001 

000570 005037 000000G 268: 
000574 013700 000000G 

000000G 
000606 032737 000001 001162 

000616 012777 000001 001164 
000624 005077 001166 
000630 104455 27s: 

000642 062706 000012 ess: 

; Routine Size: 212 words, Routine Base: 
; Maximum stack depth per invocation: 13 words 

CH 
27 Dec 1984 13:06:46 
26 -Dec 1984 08:09:06 

MOV RORX. ADDR , RO 
CLR 2( RO) 
MOV #1,R0 
BR 263 
CLR CREOIT.BAL 
MOV CCTLR,RO 
ASL RO 
INCB C.ERR. TBL( RO) 
BIT #1, APT MODE 
BEQ 27s 
MOV #1, GMAIL BOX. TESTNUM 
CLR SMAIL .B0X. SUBTS) 
TRAP 55 
-WORD 15 
.WORD E€GD.13 
-WORD EMS.13 
CLR RO 
ADO @12,SP 
RTS PC 

sCOOE$ + 3270 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO.BL2; 31 

SEQ 0300 
Pege 4? 

(10) 

2416 

2534 
2535 

2537 

2540 
2341 
2544 

2407 
2397 



m=
 

10
 

AD
 

Gb
 

Gd
 
Gl

 
Gt
 

Gd
 
Gd

 
Gl
 

G8
 
P
D
 

90
 

10
 

71
0.
 
AD

 
0 

0 
AD
 
be

 
e
e
 

ee
 
e
e
 

ee
 

be
 

be
 

ee
 

ee
 

ee
 

ee
 

: 

000000 004137 

000004 013700 
000010 016001 
000014 013703 
000020 012704 
000024 010346 
000026 004737 
000032 010002 
000034 010216 
000036 012746 
000042 004737 
000046 016021 
000052 016011 
000056 013703 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

D& 

GLOBAL routine INI_RRING : novelue * 

. 

beg: 

27 Dec 1984 13:06:46 VAX 11 Blies 16 V4.0 579 
26 -Dec- 1984 08:09:06 DISK SUSERZ@: ( POWERS j ZROAFO.BL2; 31 

THIS ROUTINE IS RESPONSIBLE FOR ALLOCATING ENOUGH MSCP PACKETS T0 
FILL AN RORX RESPONSE RING. THE BUFFER DESCRIPTOR OF EACH PACKET 
(LOCATED IN FRONT OF THE PACKET ITSELF) IS LOADED INTO SUCCESSIVE 
RRING SLOTS. NOTE THAT THE BUFFER DESCRIPTORS HAVE BEEN INITIALIZED 
WITH THE FLAG AND OWNERSHIP BITS SET TO "1", MAKING EACH SLOT 
CONTROLLER - OWNED. 

IMPLICIT INPUTS: 
CCTLR - CURRENT CONTROLLER NUMBER 
OCT_ADOR - ADDRESS OF CURRENT CONTROLLER'S OCT 

n 

local 
index : word, 
RRING _ADOR ; 

RRING_ADOR = .DCT_ADOR (RR_BEG); 

incr COUNT from 1 to RRING_LEN do 
in 

Taber = GET_PKT (.CCTLR); 
-RRING_ADOR = .MSCP_PKT [. index, PKT_LO); 
RRING_ADOR = .RRING_ADOR + 2; 
.RRING_ADOR = .MSCP_PKT (. index, PKT_HI); 
PKT_USE [. index] = -CCTLR; 
-RRING_ADOR = -RRING_ADOR or ED_OWN or ED FLAG: 
RRING_ADOR © .RRING_ADOR + 2; 

FIRST RESPONSE RING SLOT 

! GET AN MSCP PACKET 
! LOAD LO-ORDER BUFF DESC INTO SLOT 
ADVANCE TO SECOND WORD 
LOAD HI-ORDER BUFF DESC INTO SLOT 

' PACKET IN USE 
GIVE OWNERSHIP TO CONTRLLER 
ADVANCE TO NEXT SLOT 

-SBTTL INI.RRING INITIALIZATION TEST ROUTINES 
INI .RRING: : 

JSR R1, $SAVE4S 
MOV OCT. ADDR ,RO 

3 

3 

MOV 4(RO),R1 3 #,RRING.ADOR 
MOV CCTLA,R3 ‘ 
MOV 04 ,R4 s+ *,COUNT 

1%: Mov R3, -(SP) 3 

JSR PC GET .PKT 
MOV RO,R2 : @, INDEX 
MOV R2,(SP) 3 INDEX, « 

MOV #106, -( SP) 
JSR PC, BL OPAL 
MOV MSCP ..PKTCRO),(R1)- s @,WRING. ADDR 
MOV MSCP .PKT+2(RO),(R1) s #,bK7ING.ADOR 
MOV CCTLA,.R3 ’ 

5EQ 0301 
Pege 48 

C11) 

2575 
2576 



E& 
S 

ZROAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46  VAX-11 Bliss 16 V4.0-579 Comoe 49 
vo2.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISKSUSERZ: (POWERS JZRGAFO.BL2; 31 (11) 

000062 110362 0000006 MOVE =—- R35, PKT .USE(R2) ; #, (INDEX) 
000066 052721 140000 BIS 140000, (R1)-+ : *,RRING.ADOR 2577 
000072 022626 CMP (SP)+, (SP). : 5671 

000074 005304 DEC R4 ; COUNT 5370 

000076 001352 BNE 1$ 
000100 000207 RTS PC : 2547 

; Routine Size: 33 words, Routine Base: %sCODE$ - 4140 
; Maximum stack depth per invocation: 8 words 



_, 

SEQ 0303 
ZRQAM3 RD/RX EXERCISER ?7-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 50 

vo0e.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUSERZ: (POWERS )ZRQAFO.BL2; 31 (12) 

: 2582 1 GLOBAL routine SET_CTLR_CHAP - 

3 2583 1 
; 2584 1 te 
: 2585 1 ! THIS ROUTINE IS CALLED SY CTLR_INIT AFTER THE RORX HAS BEEN HARD 

: 2586 1 ! INITIALIZED. ITS PURPOSE IS TO FORMAT ANO SENO THE "SET CONTROLLER 

3 2587 1 ! CHARACTERISTICS” COMMAND, AND TO VALIDATE THE RESPONSE (ENO MESSAGE). 
3 25868 1 ! 
; 2589 1 ' IMPLICIT INPUTS: 
3 2590 «(1 : CCTLR - CURRENT CONTROLLER NUMBER 

: 2591 1 ’ 
3 2592 1 
3 2593 2 begin 
: 2594 ¢ 
3 2595 2 local 
3 2596 2 P INDEX word; 
3 2597 2 
3 2598 2 
3 2599 2 * MISCELLANEOUS INITIALIZATION 1722 
3 2600 2 §Z2Z 
: 2601 2 QIo (.CCTLR) = 0; ‘INIT NO OF OUTSTANDING QIOS 'Z2Z 

3 2602 2 CST (.CCTLR, U_CNT) = 0; ‘CLEAR UNITS IN CST TABLE 'ZZZ 
A 2603 2 INCR COUNT FROM O TO (RP_CNT - 1) DO ‘INIT RETURN PACKET POOL 'ZZZ 
3 2604 2 RP_USE [.COUNT) = -1; 'Z7Z 
A 2605 2 $222 
3 2606 2 I00Q@_IN = IOO@_OUT = 0: ‘INIT 170 DONE QUEUE POINTERS 'ZZZ 
3 260 2 
: 2608 2 
3 2609 2 P_INDEX = GET_PKT (.CCTLR); ! GET AN MSCP PACKET 
3 2610 e MSCP_PKT [.P_INDEX, MSGLEN) = SZ_SCC; * PACKET SIZE 
3 2611 2 MSCP_PKT [.P_INDEX, OPCODE) = OP_SCC; * OPCODE = SET CTLR CHAR 
3 2612 2 MSCP_PKT (.P_INDEX, C_FLAGS]} = CF _MASK; ' CONTROLLER FLAGS 
3 261 2 MSCP_PKT (.P_INDEX, CMD_TYPE) = IMM_CMO; ! IMMEDIATE COMMAND 

3 2615 2 if SEND (.P_INDEX) eal FAILURE * ATTEMPT SEND 
3 2616 2 then 
3 2617 3 begic ! IF SEND WAS UNSUCCESSFUL 
3 eeie 3 C_ERR_T6L [.CCTLR, C_ERR_HRD) = .C_ERR_TBL [.CCTLR, C_ERR_HRD) + 1; 

3 2620 3 if .APT_MODE 
3 2621 3 then 
3 2622 4 in 
FH 2623 4 .MAIL_BOX_TESTNUM = 1; 
F 2624 4 .MAIL_BOX_SUBTST = 0; 
3 2625 3 end; 
; 2626 3 
3 2627 3 ERRDOF (20, EGO_20, 0); ! FATAL ERROR 
3 2628 3 PUT_PKT (.P_INDEX); ' RETURN PACKET TO POOL 
; 2629 3 DROP_CTLR (.CCTLR, OU_CFATAL); * OROP CONTROLLER 

3 2630 3 return FAILURE; 
H 2631 3 end 
3 2632 2 else 
3 2633 3 begin ' IF SENO WAS SUCCESSFUL 
; 2634 3 



GE 
SEQ 0304 

ZKQAMS RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Blies 16 v4.0 579 Page 51 

vo02.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUSER2: [ POWERS )ZRQAFO.BL2; 31 (12) 

3 2635 3 do ; 
A 2636 4 be mn 

3 2637 4 WAIT (); * WAIT FOR RETPKT RESPONSE 

: 2638 4 RP_INOX = OUT_IOD@ (); ! GET INDEX OF RETPKT 

: 2639 4 RP_ADDOR = RETPKT « (.RP_INOX « RP_LEN @ 2); ' CALCULATE RETPKT ADDRESS 
3 2640 4 
; 2641 4 if .RP_ADOR ([MESTYP] neq MT_SEQ ' RETURN ALL RETPKTS NOT SENT BY CONTROLLER 

3 2642 4 then 
3 2643 4 PUT_RETPKT (.RP_INDX); 

3 2644 4 
3 2645 4 end 
3 2646 5 until (.RP_ADCR (CONID) eal CIO_DRIVER) or 

3 2647 4 (C.RP_ADOR (MESTYP) eal MT_SEQ) and 
i 2648 4 CC.RP_ADOR [ENDCOD) end OP_END) eal OP_END)); 
: 2649 
; 2650 3 if .RP_ADOR (CONID) eal CIO_DRIVER ' IF RETPKT IS FROM “ORIVER' 

3 2651 3 then 

: 2652 4 in 

H 2653 4 PRINTF (O8M23); ! "ERROR IN SET_CTLR_CHAR” 
3 2654 4 PUT_RETPKT ( .RP_INDX); * RELEASE RETURN PACKET 

3 2655 4 DR_ERR (); * OROP CONTROLLER 
3 2656 4 return FAILURE; 
3 2657 4 end 
3 2658 3 else 
3 268 begin ' ELSE - RETPKT IS FROM OISK MSCP 

3 2661 4 if (.RP_ADOR [ENDCOD) neq (OP_SCC or OP_END)) or ' IF WRONG ENDCOOE 
3 2662 5 (C.RP_ADOR (C_FLGS) “end CF _MASK) neq CF _MASK) ! OR FLAGS IN ERROR 
; 2663 4 then 
3 2664 5 begin 
3 2665 2 C_ERR_TeL (.CCTLR, C_ERR_HRO) = .C_ERR_TBL [ .CCTLR, C_ERR HRD] - 1; 

> 62667 «5 ‘ if .APT_MODE 
3 2668 5S then 
F 2669 6 begin 
3 2670 6 .MAIL _BOX_TESTNUM = 1; 
F 2671 6 .MAIL _BOX_SUBTST = 0; 
H 2672 5 end; 
H 2673 5 
3 2674 5 ERROF (21. EGD_21., EMS_21); ' FATAL ERROR 
3 2675 5 OROP_CTLR (.CCTLR, OU_CFATAL); ' OROP CONTROLLER 
3 2676 5 PUT_RETPKT ( .RP_INOX); * RELEASE RETURN PACKET 

3 2677 5 return FAILURE; 
3 2678 5S end 
3 2679 4 else 
3 2680 5 in ! RETPKT HAS CORRECT ENOCODE 
3 2681 5 _TIME = .RP_ADOR (C_TIME) ¢ 2; 
H 2622 5 
3 2683 5 §Z2Z if BIT_TST (SWP_FLAGS, SWF_TRC) 
3 2684 5 *ZZZ then 
F 2685 2 "222 PRINTF (OBM25, .RP_ADOR (C_TIME]); 

3 2687 4 end; $ RETPKT HAS CORRECT ENOCODE 
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000000 010146 

000002 013701 
000008 105061 
000012 010146 
000014 012746 
000020 004737 
000024 105060 
000030 005000 
000032 112760 
000040 005200 
000042 020027 
000046 003771 
000050 005037 
000054 005037 
000060 010116 
000062 004737 
000066 010001 
000070 010116 
000072 012746 
000076 004737 
000102 012760 
000110 112760 
000116 012760 
000124 105060 
000130 010116 
000132 004737 
000136 005700 
000140 001036 
000142 013700 
000146 006300 
000150 105260 
000154 032737 
000162 001405 
000164 012777 
000172 005077 
000176 104455 
000200 000024 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

end; 

end; 

PUT_RETPKT (.RP_INOX); 
return SUCCESS: 
end; 

SET.CTLR.CrHAR:: 

0000226 

001162' 

001164' 

2$: 

Hé& 

27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 $79 
26 -Dec -1984 08:09:06 DISK SUSERZ: [ POWERS ) ZRQAFO.8L2; 31 

! IF RETPKT WAS SENT BY DISK MSCP 

! IF SENO 

! ROUTINE 

-SBTTL SET.CTLR.CHAR INITIALIZATION TEST 

R1,-CSP) 3 
CCTLR,R1 3 

QIOCR1) 
R1,-CSP) : 
126, -( SP) 

PC BL SMU 
CST +SCRO) 

0 H 
0377 ,RP.USECRO) ; 
RO 3 

R1,(SP) H 

PC .GET PT 

R1,(SP) ; 
0106, -CSP) 

PC BL SMU 
#40 ,MSCP .PK1+6(RO) 
64 ,MSCP .PKT+22(RO) H 
120, MSCP .PKT+30(RO) 3 
MSCP .PKT+4(RO) A 

CCTLR,RO 3 
RO 
C.ERR. TBLCRO) 
@1, APT. MODE 3 
2s 
#1, QMAIL .B80X. TESTNUM 3 
GMAIL .BOX.SUBTST 3 
55 3 
24 
EGD.20 

R1,(SP) 3 
PC PUT .PKT 

WAS SUCCESSFUL 

SET_CTLR_CHAR 

ROUTINES 

COUNT 
¢, (COUNT ) 
COU.T 

+ COUNT, « 

3 @,P.INDEX 
P. INDEX, + 

; P.INDEX,« 

P.INOEX,« 

SEQ 0305 
Page Se 

(32) 

2582 
2601 

2602 

2603 



ZRQAM3 
v0e.1 

000214 
000220 
000224 

013716 
012746 
004737 
005726 
005000 
000554 
004737 
004737 
010037 
010016 
012746 
004737 
062700 
010037 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000000G 
000006 
000000G 

000360 000002 

000003 000003 

000360 000002 

000014 000204 

000001 001162’ 

000001 001164’ 
001166' 

3$: 

4$: 

S$: 

63: 

73: 

83: 

9s: 

Lf 
27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

CCTLR, CSP) 
96, -(SP) 

PC ,OROP.CTLR 
(SP)- 
RO 
les 
PC WAIT 
PC ,OUT.IO000 
RO,RP .INOX 
RO,(SP) 
654, -(SP) 

PC BL SMUL 
ORETPKT RO 
RO,RP.ADOR 
9360,2(RO) 
4$ 
RP .INOX, (SP) 
PC PUT .RETPKT 

3(R1), 03 
5% 
RO 
6$ 
0360,2(R1) 
3% 
14(R1) 
3% 

RP. INOX, (SP) 
PC,PUT .RETPKT 
PC,.OR.ERR 
10% 
14(R1), 6204 
8% 
22(R1),RO 
#177657 ,R0 
RO,@120 
11$ 
CCTLR,RO 
RO 
C.ERR. TBLCRO) 
01, APT .MODE 
9% 
#1, SMAIL .BOX. TESTNUM 
QUAIL .BOX. SUBTST 

; SEQ 0306 
VAX 11 Bliss 16 V4.0 579 Page 53 
OISK $USERZ@: [POWERS ) ZRQAFO.BL2; 31 (12) 

; 2629 

i 2617 
; 2633 

i 2637 
; 2638 

; RP.INDX,« 2639 

H 2641 

: 2643 

3 2636 
: 2646 

; 2647 

; 2648 

; 2650 

; 2653 

; SP,« 

; 2654 

; 2655 
; 2656 
; 2661 

; 2662 

; 2665 

; 2667 

; 2670 
: 2671 
; 2674 



ZRQAM3 
voe.1 

000500 000025 
000000G 

000504 000000G 
000506 013716 
000512 012746 
000516 004737 
000522 013716 
000526 004737 
000532 062706 
000536 000416 
000540 016137 
000546 006337 
000552 013716 
000556 004737 
000562 012700 
000566 062706 
000572 000401 
000574 005000 
000576 012601 
000600 000207 

3; Routine Size: 
3; Maximum stack 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000000G 
000006 
000000G 
000000G 
000000G 
000010 10$: 

000024 000000G 11$: 
000000G 
000000G 
000000G 
000001 
000006 les: 

13$: 
14%: 

193 words, Routine Base: 
depth per invocation: 7 words 

. WORD 

. WORD 

. WORD 
MOV 
MOV 
JSR 
MOV 
JSR 
ADO 
BR 
MOV 
ASL 
MOV 
JSR 
MOV 
ADD 
BR 
CLR 
MOV 
RTS 

27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

25 
EGO.21 
EMS.21 
CCTLR,CSP) 
@6, -C SP) 

PC,OROP CTLR 
RP. INOX, (SP) 
PC ,PUT.RETPKT 
#10,5P 

13$ 
24(R1),CMO. TIME 
CMO. TIME 
RP. INDX,(SP) 
PC PUT .RETPKT 

#1,R0 
6, SP 
14$ 
RO 
(SP )+-,R1 
PC 

$CODE$ + 4242 

VAX 11 Bliss 16 V4.0 579 
DISK $USER2: [POWERS )ZRQAFO.8L2; 31 

SEQ 0367 



Ie, 
SEQ 0308 

ZRQAM3 RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 55 
v02.1 INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK &USERZ: (POWERS )ZRQAFO.BL2; 31 (13) 

3 26% 1 routine UNIT_INIT : novalue « 
: 2697 1 
3 2698 1 te 
3 2699 #1 ! THIS ROUTINE IS CALLED FROM ORIVER_INIT FOR EACH CONFIGURED WIT 
3 2700 1 ! COISK) WHICH IS ATTACHED TO A CONTROLLER THAT SURVIVED . 
3 e701 i ! INITIALIZATION. ITS PURPOSE IS TO FORMAT ANO SEND AN “ONLINE” 
3 2702 1 ’ MESSAGE, ANO TO VERIFY THE RESPONSE. 
3 2703 1 ! 
; 2704 1 ' IMPLICIT INPUTS: 
: 2705 1 ! CCTLR CURRENT CONTROLLER NUMBER 
3 2706 1 ' CDISK - CURRENT DISK ADORESS CRD/RX DISK NUMBER) 
3 2707 1 ! L$LUN CURRENT (DRS) UNIT NUMBER 
3 2708 1 ‘ CST ADOR - ADDRESS OF CURRENT CONTROLLER'S CST 
3 2709 1 : 
3 2710 1 

>; e711 e2 begin 
3 2712 2 local 
: 2713 2 MAXO_LBNS : WORD UNSIGNED, $ UNIT'S MAXIMUM LO WORD LBN 
3 2714 2 MAX1_LBNS : WORD UNSIGNED: ! UNIT'S MAXIMUM HI WORD LBN 
3 2715 2 
: 2716 2 P_INDEX = GET_PKT (.CCTLR); ' GET AN MSCP PACKET 
3 2717 2 MSCP_PKT (.P_INDEX, MSGLEN] = SZ_ONL; ' PACKET SIZE 
3 2718 2 MSCP_PKT [.P_INDEX, OK_NUM) = .CDISK; ! SET DISK ADORESS (RO/RX DISK NUMBER) 
3 2719 2 MSCP_PKT [.P_INDEX. OPCODE) = OP_ONL; * OPCODE FOR “ONLINE” 
3 2720 2 '727Z MSCP_PKT [.P _INDEX, DOPAR] = BITOO; * SHOW ALL ECC ERRORS IN ERROR LOG MESSAGES 
3 evel 2 MSCP_PKT (.P_INDEX, CMD_TYPE) = SEQ_CMO; ' SEQUENTIAL COMMANO 
3 2722 2 
3 2723 2 if SEND (.P_INDEX) eal FAILURE ! ATTEMPT TO SENO; IF CTLR IS OFFLINE 
H 2124 2 then 
3 2725 3 begin 
3 e736 3 T ADDR CERR_HRD_HST) = .T_ADOR [ERR_HRD_HST) « 1; 
3 3 
3 2728 3 if .APT_MOOE 'ZZZ 
3 2729 3 then 
3 2730 4 begin 
3 2731 4 -MAIL _BOX_TESTNUM = 1; 
A 2732 4 -MAIL_BOX_SUBTST = .CST_ADOR [.CUOFF + OF _DATA, D_DISK NUM]; 
3 2733 «3 end; 
; 27s 3 
3 2735 3 CST_ADOR (.CUOFF, D_FATAL] = TRUE; ' FATAL ERROR 
3 2736 ft ERRDF (22. EGD_22, 0); ! 
; 2737 3 DUR (.L8LUN) = DU_ONLINE; ' SETUP REASON TO DROP UNIT 
; 2738 3 DODU (.LSLUN); ' OROP UNIT 
3 2739 3 PUT_PKT (.P_INDEX); ¢ RETURN PACKET TO POOL 
3 2740 3 end 
3 2741 2 else 
3 2742 3 begin ' OTHERWISE (SENG WAS SUCCESSFUL ) 
; 2743 3 
3 2744 3 do 
3 2745 4 begin 
: 2746 4 WAIT (); ' WAIT FOR RETPKT RESPONSE 
; 2747 4 RP_INOX = OQUT_IOODQ (); ' GET INDEX OF RETPKT 
; 2748 4 RP_ADOR * RETPKT + (.RP _INOX « RP _LEN # 2); ! CALCULATE RETPKT ADORESS 
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SEQ 0309 

RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 v4.0 579 ev Page 56 
INITIALIZATION TEST ROUTINES 26 Dec-1984 08:09:06 DISK $USER2: [POWERS )ZRQAFO.BL2; 31 (13) 

“€ .RP_ADOR [(MESTYP] neq MT_SEQ ' RETURN ALL RETPKTS NOT SENT BY CONTROLLER 
then 

PUT_RETPKT ( .RP_INOX); 

end 

until ¢.RP_ADOR (CONID}) eql CID_ORIVER) or 
CC.RP_ADOR [MESTYP) eal MT_SEQ) and 
(C.RP_ADOR (ENOCOD) and OP_ENO) eal OP_ENO)); 

if .RP_ADOR (CONID) eal CIO_ORIVER ' IF RETPKT IS FROM “DRIVER” 
then 

begin 
PRINTF (OBM26); ' "ERROR IN UNIT_INIT” 
OR_ERR (); ! OROP CONTROLLER 
end 

else 

if ,.RP_ADOR (ENDCOD) neq (OP_ONL or OP_END) ! IF RETPKT IS FROM DISK MSCP 
then 

begin 
T_ROOR C(ERR_HRD_ORV) = .T_ADOR (ERR HRD_ORV) + 1; 

if .APT_MODE $222 
then 

begin 
.MAIL_BOX_TESTNUM = 1; 
.MAIL_BOX_SUBTST = .CST_ADDR (.CUOFF + OF DATA, D_DISK NUM); 
end; 

CST_ADOR [.CUOFF, O_FATAL) = TRUE; 
ERROF (23, EGD_23, EMS_21); ' FATAL ERROR 
OUR (.LSLUN) = DU_ONLINE; ! SETUP REASON TO DROP UNIT 
0O00U (.L$LUN); ' DROP UNIT 
end 

else 
begin ' RETPKT HAS GOOO ENOCODE 
ST_CODE = .RP_ADOR (STSCOO); * GET STATUS CODE 
SB_CODE = .RP_ADOR [SUBCOD); ! GET SUB-CODE 

CST_ADOR [.CUOFF + OF __NAME_O, D_NAME_O) = .RP_ADOR (NAME_0O]) + #0'100'; * UNIT NAME 

CST_ADOR (.CUOFF + OF _NAME_O, D_NAME_1) = .RP_ADOR (NAME_1_HI) « 16; !Z2ZZ 
CST_ADOR {.CUOFF + OF_NAME_O, O_NAME_1} = .CST_ADOR (.CUOFF + OF NAME_O, O_NAME_1) + 'Z2Z 

.RP_ADOR (NAME_1_L0]} + #0'100'; 'Z7Z 
CST_ADOR (.CUOFF «+ OF _NAME_2, O_NAME_2]) = .RP_ADOR [NAME_NUM) / 10 + s0'60'; 'Z72Z 

CST_ADOR (.CUOFF + OF _NAME_2, DO_NAME_3] = (.RP_ADOR (NAME_NUM) mod 10) + #0'60'; "2722 

IF .CST_ADOR (.CUOFF + OF _NAME_O, D_NAME_1) EQL #0'104' ‘IF NAME IS _0 1227 
HEN : 

CST_ADOR [.CUOFF, O_TYPE] += FIXED ‘ITS FIXED. 'Z722Z 
ELSE 'ZZZ 
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2641 6 
2842 6 
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SEQ 0310 

RD/RXK EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4,.0-579 Page 57 
INITIALIZATION TEST ROUTINES 26-Dec 1984 08:09:06 DISK $SUSERZ2: (POWERS )ZRQAFO.BL 2:31 (13) 

CST_ADOR [{.CUOFF, D_TYPE) = REMOVABLE; ‘OTHERWISE REMOVABLE '22Z 

if .ST_CODE neq ST_SuC ! IF STATUS CODE IS NOT SUCCESSFUL 
then 

begin 
T_ADOR (ERR_HRO_ORV) = .T_ADOR [ERR_HRD_ORV] - 1; 

if .APT_MODE 'ZZZ 
then 

begin 

.MAIL_BOX_TESTNUM = 1; 

.MAIL_BOX_SUBTST = .CST_ADDR [(.CUOFF + OF DATA, D OISK NUM); 
end; 

CST_ADDR [ .CUOFF., O_FATAL) = TRUE; 
ERROF (15, EGD_15. EMS_30); ! ONLINE FAILED 
OUR (.L$LUN) = OU_ONLINE; ' SET UP REASON FOR DROPPING UNIT 
DOOU (.LSLUN); ' OROP UNIT 
end 

else 
begin § SUCCESFUL OPERATION 

MAXO_LBNS = .RP_ADOR (SIZE0O); ' LOAD LOWER WORD OF UNIT SIZE 
MAX1_LBNS = .RP_ADOR (SIZE1)}; ' LOAD UPPER WORD OF UNIT SIZE 

if (.MAXO_LBNS eql 0) ' THIS SUBTRACTS ONE FROM THE TOTAL 
then ' BECAUSE EVERYTHING STARTS AT O 

begin ' THROUGH (MAXIMUM 1) 
MAXO_LBNS = #80'177777' ; 
MAX1_LBNS = .MAX1_LBNS - 1; 
end 

else 
MAYO_LBNS = .MAXO_LBNS - 1; 

if (.CST_ADOR (.CUOFF + 2, D0 BEG1) gtru .MAX1_LBNS) or ' THIS SECTION CHECKS TO SEE 

(C.CST_ADOR [.CUOFF + 2, 0_BEG1) eqlu .MAX1_LBNS) and ! IN SOFTWARE QUESTIONS WERE 

(.CST_ADOR (.CUOFF + 1, O_BEGO) gtru (.MAXO_LBNS - 1))) ' DEVICE SPECIFIED . 
' note 1 less then max. or diagnost 

then ! operator error 
begin 
CST_ADOR (.CUOFF + 2, D_BEG1) 
CST_ADOR (.CUOFF + 1, O_BEGO) 
end; 

= 0; 

= 0; ' change beginning lon to 0 

(.CST_ADDR [.CUOFF + 4, O_ENO1) gtru .MAX1_LBNS) or 

(C.CST_ADOR [.CUOFF + 4, D_ENO1) eqlu .MAX1_LBNS) and 
(.CST_ADOR (.CUOFF + 3, D_ENOO) gtru .MAXO_LBNS)) 

then 
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RD/RX EXERCISER 
INITIALIZATION TEST ROUTINES 26-Dec 1984 08.09:06 

!ZZz 

$222 
$222 
$222 
$222 
!Z2Z 
'Z2Z 
We a 4 
!ZZZ 
!Z2Z 
'ZZZ 
$222 

N% 

27-Dec 1984 13:06:46 

begin 

CST_ADOR (.CUOFF + 4, D_ENO1) = .MAX1 LBNS; 
CST_ADOR ( .CUOFF + 3, 0 ENDO) = .MAXO_LBNS; 
end; 

if (CC.ENTRY_REASON eql RESTART) or 
(.ENTRY_REASON eql START)) and 

(.CRN_LOW leq 8) and 
(.CRN_HIGH eql 0)) 

THEN 
begin 
BST (.L$LUN, LO_WR 0) 
BST (.LSLUN, HI_WRO) 
TRK_SGN (.LSLUN) = 1; 

end; 

selectoneu .RP_ADDR [R_MODEL) of 

.CST_ADOR [.CUOFF + 1, D_BEGO); 

.CST_ADOR (.CUOFF + 2, 0_BEG1)}; : 

. 5EQ 0311 
VAX 11 Bliss 16 V4.0 579 Page 58 
DISK SUSERZ: (POWERS JZROAFO.BL2; 3; (13) 

! and ending lbs to max lon 

' if restart or 
! if continue 

! and 
‘ first initialization 

' intialize block numbers 

' LOAD sequential LBN table 

' POSITIVE TRACKING DIRECTIO 

! THIS SECTION LOADS TYPE INTO CST TABLE 
! MODEL BYTE TELLS WHAT TYPE OF UNIT 

! INDENTIFICAfION BLOCK 
set 

(s0'6'? : CST_ADOR [.CUOFF, O_TYPE) = RD S51; ' RO SL 
(s0'7') : CST_ADOR (.CUOFF, D_TYPEj = RX SO; * RX 50 
(s0'10'] : CST_ADOR (.CUOFF, D_TYPE} = RD S2; ' RO S2 

(otherwise) : BEGIN 
ERROF (25 ,EGD_24 ,EMS 30); ' ERROR UNKNOWN DEVICE 
ENO; 

tes; 

if (C.RP_ADOR (U_FLGS] and UF _WPH) eql UF _WPH) and 
(.CST_ADDR [.CUOFF, D_PROT] eal UNPROTECTED) 

! STATUS CODE IS 0.K. 

begin 
T_ADDR [ERR_HRD_DORV) = .T_ADOR [(ERR_WRD_DRV) - 1; 

if .APT_MODE 1222 
then 

begin 

MAIL _BOX_TESTNUM = 1; 
-MAIL _BOX_SUBTST = .CST_ADOR [.CUOFF + OF DATA, D_DISK NUM]; 
end; 

CST_ADOR ({.CUOFF, D_FATAL) = TRUE; 
ERROF (16, EGO_16, EMS_30); 
OUR (.L$LUN) = DU_PROTECT; 

! WRITE PROTECT CONFLICT 
! SET REASON TO DROP UNIT 



5€Q O312 
ZROAMS RO/RX EXERCISER 27 Dec -1984 13:06:46 VAX 11 Blies 16 v4.0 579 Pege 59 
vo2.1 INSTIACLIZATION TEST ROUTINES 26 -Dec 1984 08:09:06 DISK SUSERZ; (POWERS )ZROAFO.8L2;3; (13) 

> 2008 6 CO0DU ( .LSLUN); ' OROP UNIT 
: 2909 6 end 
>; e910 § elee 
; 2911 6 in ' WRITE PROTEC! SwITCH IS 0.6. 
: 2912 6 CST_AOOR ( .CUOFF, O_STAT) = ONLINE; ' SET ONLINE FLAG 
; 2913 6 CST (.CCTLA, U_CNT) = .CST (.CCTLR, U_CNT] - 1; ' ADO UNI’ TO CTRL TABLE 
: 2914 5 end; 

2915 4 end; 
> 2910 3 end; ' IF RETPKT HAS CORRECT ENOCODE 

2917 3 
; 29186 8 PUT RETPKT ( .RP_INDX); 

2919 2 end; ‘ IF SEND WAS SUCCESSFUL 
2920 2 
2921 1 end; ! ROUTINE UNIT INIT 

.SBTTL UNIT INIT INITIALIZATION TEST ROUTINES 
000000 004137 000000G UNIT. INIT: 

JSR R1, SSAVES F 2696 
000004 024646 cop -(SP), -(SP) 
000006 013746 000000G Ov CCTLR, -(SP) ; 2716 
000012 004737 000000G JSR PC.GET.PKT 
000016 010037 000000G MOV ROP. INDEX 
000022 010016 Ov RO, (SP) : P.INDEX,« 2717 
000026 012746 000106 MOV 106, -(SP) 
000930 004737 000000G JSR PC BL SUL 
000034 012760 000044 000006G MOV 044 , MSCP . PKT +6(RO) 
000042 013750 000000G 0000166 MOV CDISK ,MSCP .PKT + 16(RO) : 2718 
000050 112760 000011 000022G MOVB @11,MSCP.PKT-22(RO) : 2719 
000056 112760 000001 000004G *OVB @1 ,.MSCP .PKT.4(RO) ; 2721 
000064 013716 000000G MOV P INDEX, (SP) : 2723 
000070 004737 000000G JSR PC. SEND 
000074 005700 TST RO 

76 001054 BNE 2s 
000100 013700 000000G MOV T. ADOR , RO : 2726 
000104 105260 000051 INCB 51(RO) 
000110 032737 000001 001162 BIT 01, APT. MODE ; 2728 
000116 001415 EO 18 
000120 012777 000001 001164: MOV @1, SAIL .BOX. TES TNUM : 2731 
000126 013700 000000G MOV CUOFF ,RO ; 2732 
000132 006300 ASL RO 
000134 063700 0000006 ADO CST. ADOR RO 
000140 111077 001166’ MOVB CRO), GMAIL .BOX.SUBTST 
000144 042777 177760 001166' BIC 177760, GMAIL .BOX.SUBTST 
000152 013700 000000G 18: MOV CUOFF ,RO : 2735 
000156 006300 ASL a) 
000160 063700 000000G ADO CST. ADOR ,RO 
000164 052710 010000 BIS #10000, (RO) 
000170 104455 TRAP 55 : 2736 
000172 000026 -WORD 26 
000174 000000G .WORD €GD.22 
000176 000000 .WORD 0 
000200 013700 000000G MOV L6LUN,RO ; 2737 



RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000007 0C0000G 

000360 000002 

000000G 000004 
000004 
000004 
000014 000211 

000000G 
000050 
000001 001162’ 

000001 001164' 
000000G 

000000G 
001166’ 
177760 001166' 

es: 

38: 

4a$: 

5%: 

68: 

cy 

27-Dec 1984 13:06:46 
26 Dec -1984 08:09:06 

07 ,OUR(RO) 
51 
P INDEX, (SP) 
PC PUT. PKT 

RO, RP. ADOR 
$360.2¢RO) 

RP .INDX,( SP) 
PC PUT .RETPKT 
(SP )o 
RP .ADOR ,R2 
RO 
3(R2), 03 
4s 

R5,4(SP) 

CST. ADOR ,RO 
CRO), GMAIL .BOX.SUBTST 
#177760, GMAIL .BOX. SUBTST 

VAX 11 Bliese i6 v4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO.BL2; 31 

RP. INDX, © 

SP,¢ 

SEQ 0313 
rs) 



116216 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

010000 000004 

000012 

000036 

177740 
000100 

000036 
177776 

000001 

000001 
000034 

7%; 

98: 

DY 

2? -Dec 1984 13:06:46 
26 -Dec - 1984 08:09:06 

#10000 , 84( SP ) 
55 

51 
25% 
16(R2), ST. CODE 
@177740,ST.COOE 
16(R2),RO 
RO 
RO 
RO 
RO 
RO 
#174000 ,RO 
RO,SB. CODE 
CUOFF R21 
Ri 
R5,R1 
#12,R3 
R1,R3 
36(R2),RO 
RO 
#177740,R0 
#100 ,RO 
RO,(R3) 
36(R2),RO 
@177776,RO 
RO 
RO 
RO 
RO 
RO,1(R3) 
RO 
1(R3),RO 
34(R2),81 

@177760,R1 
R1,80 
RO,.R1 
#100,R1 
R1,10R3) 
CUOFF ,R1 
R1 
R5,R1 
34(R2), (SP) 

SEQ 0314 
VAX 11 Blies 16 v4.0 579 Page 
DISK SUSERZ: (POWERS )ZROAFO.BL2; 31 

3 

61 
(13) 

2779 
2780 

2761 

2782 
2767 
2786 

2787 

2789 

2790 

2791 

2792 

2793 



ZRQAMS 
vOe.1 

000746 
000752 
000756 
000762 
000764 
000770 
000774 
001000 
001004 
001010 
001014 
001016 
001022 
001026 
001034 
001036 
001044 
CO1046 
001054 
001060 
001062 
001066 
001072 
001100 
001102 
001110 
001116 
001124 
001132 
001134 
001136 
001140 
001142 
001146 
001154 
001156 
001162 
001166 
001172 
001174 
001176 
001202 
001204 
001206 
001210 
001214 
001216 
001220 
001226 
001232 
001236 
001240 
001242 

027604 
101012 
001021 
013701 

RO/RX EXERCISER 
INITIALIZATION TES” ROUTINES 

177700 
000012 
000000G 

000060 
000014 
000034 
177700 

177777 

000012 

108: 
118: 

12$: 

138: 

14%: 
158: 

bg. 
27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

@177700,(SP) 
012, -(SP) 
PC. .BLSNIV 
RO,R4 
#60 ,R4 
R4,14(R1) 
34(R2),(SP) 
#177700,(SP) 
#12, -(SP) 
PC BL SMCO 
RO,R4 
060 ,R4 
R4,15(R1) 
1(R3), 0104 
108 
#20,810( SP) 
11% 
#20,810(SP ) 
ST .COOE 
13% 
T.ADOR ,RO 
SOCRO) 
#1, APT .MODE 
128 
@1,SMAIL .BOX. TESTNUM 
810(SP), SMAIL .BOX.SUBTST 
0177760, @MAIL .BOX.SUBTST 
#10000 ,810( SP ) 
E>) 
17 
EGO.15 
EMS. 30 
LSLUN,RO 
@7 ,DURCRO) 
51 
24s 
44(R2),R3 
46(R2),R4 
R3 

R1,12(SP) 
@12(SP),R4 
16% 
17% 
CUOFF ,R1 

VAX 11 Bliss 16 V4,0-579 
DISK SUSER2: [POWERS J ZROAFO.BL2; 31 

«,MAXO.LBNS 
#,MAX1 .LBNS 
MAXO.LBNS 

«, MAXO.LBNS 
MAX: .LBNS 

MAXO.LBNS 

MAX] .LBNS 

5€Q 0315 
Page 62 

(13) 

2794 

2840 
2841 



ZRQAM3 
V02e.1 

001246 
001250 
001252 
001254 
001256 
001262 
001264 
001270 
001274 
001276 
001300 
001304 
00131¢6 
001312 
001314 
001320 
001322 
001324 
001330 
001332 
001334 
001340 
001342 
001346 
001352 
001354 
001356 
001362 
001370 
001372 
001400 
001402 
001410 
001412 
001416 
001420 
001424 
001426 
001430 
001432 
001436 
001440 
001442 
001450 
001456 
001464 
001472 
001474 
001500 
001502 
001506 
001512 
001520 

006301 
060501 
010300 
005300 
026100 
101410 
005076 
013701 
006301 
060501 
005061 
013701 
006301 

101410 
010461 
013701 
006301 
060501 
010361 
123727 
001404 
123727 
001031 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000010 

000000G 9000002 

000000G 000001 

000000G 000010 

000001 001162’ 

16$: 

178: 

18$: 

198: 

203: 

21%: 

a, 

27-Dec-1984 13:06:46 
26-Dec 1984 08:09:06 

2(R1),RO 
17$ 
812(SP ) 

RS,R1 
10(R1),R4 
18% 
19$ 
CUOFF ,RO 
RO 
R5,RO 
6(RO),R3 
19% 
R4,10(R1) 
CUOFF ,R1 
R1 
RS.R1 
R3,6(R1) 
ENTRY .REASON, 02 
20% 
ENTRY .REASON, 61 
21% 
CRN.LOW, 610 

R5,R1 
2(R1) ,BSTCR4) 
812(SP), BST +2(R4) 
1, TRK.SGNCR3 ) 
#20000 , 22(R2) 
23% 
810( SP ) 
23% 
T.ADOR ,RO 
SOCRO) 
@1, APT .MODE 
2e$ 

SEQ 03146 
VAX-11 Bliss 16 V4.0 579 Page 
DISK $USER@: (POWERS } ZRQAFO.BL2; 31 

3 MAXO . LBNS . ® 

; @,MAX1.LBNS 

s #,MAXO.LBNS 

H MAX1.LBNS,¢ 

; MAXO.LBNS,«¢ 

63 
(13) 

2845 
2846 

2871 
2872 
2892 

2893 

2896 

2698 



ZRQAMS 
VvOe.1 

001522 
001530 
001536 
001544 
0015Se 
001554 
001556 
001560 
001562 
001566 
001574 
001576 
001600 
001606 
001612 
001616 
001622 
001626 
001630 
001632 
001636 
001642 
001646 

3; Routine Size: 
; Maximm stack depth per invocation: 

012777 
117677 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000001 001164 
000010 001166 
177760 001166 
010000 000010 2e$s: 

000011 000000G 

020000 000010 238: 
000000G 
000126 
000000G 
000005G 

248: 
000000G 253: 
000000G 
000010 268%: 

468 words, Routine Base: 
14 words 

G9 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

MOV 1, QMAIL .BOX. TESTNUM 
MOVB 810(SP), SMAIL .B0X.SUBTST 
BIC 0177760, @QMAIL .B0X.SUBTST 
BIS #10000, 810( SP ) 
TRAP 55 
-WORD 20 
-WORD  €G0.16 
-WORD EMS. 30 
MOV L$LUN,RO 
MOVB #11, 0UR(RO) 
TRAP $1 
BR 24% 
BIS #20000 , 810( SP ) 
MOV CCTLR, (SP) 
MOV 0126, -(SP) 
JSR PC .BLSMUL 
INCB CST+SCRO) 
TST (SP )+ 
CMP (SP )«,(SP)« 
MOV RP .INDX, (SP) 
JSR PC PUT .RETPKT 
ADO #10,SP 
RTS PC 

$CODE$ + 5044 

SEQ 031 
VAX-11 Bliss 16 V4.0 579 Page 
OISK SUSERZ: (POWERS )ZRQAFO.BL2; 31 

é 

7 

64 
(13) 

2901 
2902 

2905 
2906 

2907 

2906 
2892 
2912 
2913 

2911 
2785 
2918 

2696 
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000000 010146 
000002 012701 
000006 013700 
000012 116000 
000016 042700 
000022 020027 
000026 001006 
000030 013746 
000034 010146 
000036 004737 
000042 022626 
000044 012601 
000046 000207 

; Routine Size: 

RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 
INITIALIZATION TEST ROUTINES 26 Dec 1984 08:09:06 DISK SUSER2: [POWERS )ZROQAFO.BL2; 31 

H9 

GLOBAL routine OR_ERR : novalue « 

aa
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r
 

e
e
 

ee
) 

THIS ROUTINE IS DESIGNED TO PROCESS RETURN PACKETS THAT ORIGINATE AT 
THE "ORIVER™ RATHER THAN THE DEVICE. ORIVER-ORIGINATED PACKETS INDICATE 
EITHER A FATAL DEVICE ERROR OR A COMMAND TIMEOUT. SINCE THIS ROUTINE IS 
ONLY CALLED DURING THE INITIALIZATION TEST, IT TREATS A COMMAND TIMEOUT 
AS AN INITIALIZATION ERROR. 

IMPLICIT INPUTS: 
RP_ADOR - ADORESS OF A RETPKT THAT ORIGINATED AT THE “ORIVER” 

(IT.€., CONNECTION ID + CIO_ORIVER) 

begin 

local 
REASON : word initial (DU_TIME); ' ASSUME COMMAND TIMEOUT 

if .RP_ADOR (MESTYP] eql MT_FATAL ' IF FATAL DEVICE ERROR 
then 

OROP_CTLR (.CCTLR, .REASON); ' OROP ALL UNITS ON CONTROLLER 
end; 

-SBTTL OR.ERR INITIALIZATION TEST ROUTINES 
OR .ERR: : MOV Ri, -CSP) 3 

000012 MOV 412,R1 ; *,REASON 
000000G MOV RP . ADDR ,RO ; 
000002 MOVB 2CRO),RO 
177417 BIC 177417,RO 
000060 CMP RO, 060 

BNE 1% 
000000G MOV CCTLR, -(SP) ; 

MOV R1,-CSP) ; REASON, « 
000000G JSR PC .DROP .CTLR 

CMP CSP )+,(SP)-+ 
1$: MOV (SP)-,R1 ; 

RTS PC 

20 words, Routine Base: sCOOE$ + 6714 
; Maximum stack depth per invocation: 4 words 

SEQ 0318 
65 
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27-Dec-1964 13:06:46 
26-Dec-1984 08:09:06 

RO/RX EXERCISER VAX-11 Bliss 16 V4.0 579 
INITIALIZATION TEST ROUTINES 

routine ACCESS : novalue = 

« 

THIS ROUTINE IS CALLED BY INIT_TEST TO VERIFY THAT THE CURRENT OISK 
CAN BE ACCESSED. THIS OBJECTIVE IS ACCOMPLISHED BY FORMATTING ANDO 
SENDING ONE OR TWO MSCP ACCESS COMMANDS TO THE DISK, AND CHECKING 
THE STATUS FIELD OF THE RESPONSE MESSAGE(S). 

IMPLICIT INPUTS: 
CCTLR - CURRENT CONTROLLER NUMBER 
COISK - CURRENT DISK ADDRESS (RD/RX DISK NUMBER) 
L$LUN - CURRENT (ORS) UNIT NUMBER 

w
o
m
 

c
m
 
i
r
m
t
m
o
m
i
m
e
m
e
m
o
m
 

o
m
 

t 

begin 

local 
RESULT : word initial (FAILURE), * GUILTY UNTIL PROVEN INNOCENT 
LBN : word, 
PASS : word initial (1); ' tOOP PASS COUNT 

ST_COOE = SB_CODE = 0; ! STATUS CODE ANO SUB -CODE 
LBN = (CC.MAX_LBN [.LSLUN) + 1) t -1) and #0'77777') - 1; 

! START WITH LAST LBN ON TOP SURFACE: ((X+1)/2) 1 

do 
LOOP STARTS HERE in 

Pp INDEX * GET_PKT (.CCTLR); GET AN MSCP PACKET 

DISK SUSER2: (POWERS )ZROAFO.BL2; 3 

MSCP_PKT ([.P_INDEX, DK_NUM} = .COISK; SET DISK ADOR CRO/RX DISK NUMBER) 
MSCP_PKT {.P_INOEX, OPCODE) = OP_ACC; ACCESS OPCODE 
MSCP_PKT ({.P_INDEX, BC_LO) = 512; BYTE COUNT (1 BLOCK) 
MSCP_PKT [.P_INDEX. LBN_L) = .LBN; ' LOGICAL BLOCK NUMBER 
MSCP_PKT (.P_INDEX, CMO_TYPE] = NON_SEQ_CMO; ' NON-SEQUENTIAL COMMAND 

if SEND (.P_INDEX) eal FAILURE ! ATTEMPT TO SEND; IF CTLR NOT ONLINE 

then 
begin 
PuT_PKT ( .P_INDEX); § RETURN PACKET TO POOL 
PASS = 2; ' NO MORE TRIES 
end 

else 
begin ' IF SEND WAS SUCCESSFUL 

do 
begin 
WAIT (€); § WAIT FOR RESPONSE 
RP_INOX = OUT_IOOQ (); 
RP_ADOR = RETPKT + (.RP_INDX * RP_LEN © 2); 

if .RP_ADDR (MESTYP) neq MT 
then 

PUT_RETPKT (.RP_INOX); 

! GET RETPKT CRESPONSE) INDEX 
! CALCULATE RETPKT ADDRESS 

_SEQ ! RETURN ALL RETPKTS NOT SENT BY CONTROLLER 

SEQ 0319 
P 66 

(15) 
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2999 
3000 
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3002 
3003 

w
 

oO
 

~
 
w
 

N
N
 

W
O
N
 
A
A
A
M
I
 

T
O
N
 

TI
 
W
A
N
A
 

B
U
N
A
 

C
O
U
U
U
U
U
U
S
 
U
U
 

A
U
 

A 
P
a
a
S
 

S
H
U
N
 

A
U
Y
 

000000 004137 

JI 
SEQ 0320 

RDO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Blies 16 V4.0 579 Page 67 
INITIALIZATION TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUISERZ: (POWERS )ZRQAFO.BL2; 31 (15) 

end 
until ©.RP_ADOR (CONIOD) eql CIO_ORIVER) or 

(C.RP_ADDR (MESTYP) eal MT_SEQ) and 
CC.RP_ADOR (ENDCOD) and OP_END) eal OP_END)); 

if .RP_ADOR [(CONID] eal CID_ORIVER ! IF RETPKT CAME FROM "“ORIVER” 
then 

PASS = 2 ' NO MORE TRIES 
else 

if .RP_ADOR (ENOCOD) neq (OP ACC or OF END) 
then 

begin 
PRINTF (OB8M29); ! “RETPKT HAS BAD ENOCODE' 

'ZZZ EMSCMO (); 
end 

else 
begin ' RETPKT HAS CORRECT ENOCODE 
ST_COODE = .RP_ADOR (STSCOO];! GET STATUS CODE FROM PACKET 
SB_CODE = .RP_ADOR (SUBCOD);! GET SUB-CODE FROM PACKET 

if .ST_CODE eql ST_SUC ' IF STATUS CODE INOICATES SUCCESS 
then 

begin 
RESULT «= SUCCESS; 
PASS = 2; ' NO NEEO TO TRY AGAIN 
end; 

end; ! IF RETPKT HAS CORRECT ENOCODE 

PUT_RETPKT (.RP_INOX); 
end; ! IF SENO WAS SUCCESSFUL 

LON = .LEN + 1; ' ADVANCE TO FIRST LON CF BOTTOM SURFACE 
PASS = .PASS «¢ 1; * SECOND PASS 
end * ENO OF PASS LOOP 

until .PASS gequ 3; 

if .RESULT eal FAILURE 
then 

TeRo0R CERR_HRD_ORV) = .T_ADOR (ERR_HRD -ORY} 1; 
CST_ADOR (.CUOFF, D_FATAL) = TRUE; FATAL ERROR 
ERROF (17, EGO_ 17, EMS _ 30); ' ACCESS FAILED 
OUR (.LSLUN) = “pu_ACCESS; ! SET REASON TO DROP UNIT 
DOOU (.LS$LUN); ¢ OROP UNIT 
end; ' IF ACCESS FAILED 

end; ' ROUTINE ACCESS 

.SBTTL ACCESS INITIALIZATION TEST ROUTINES 
000000G ACCESS: JSR R1, $SAVE4 ; 2946 



ZRQAM3 
voe.1 

005726 
013701 
005000 
126127 
001002 
005200 
000407 
132761 
001333 
105761 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

000001 

C00000G 000016G 
000020 0000226 
001000 000026G 

000002 000004G 

000360 000002 

000360 000002 

000014 

l$: 

2$: 

3$; 

43; 

IY 

27-Dec-1984 13:06:46 
26 -Dec 1984 08:09:06 

R3 
@1,R2 
SB. COOE 
ST. CODE 
LS$LUN,RO 
RO 
MAX .LBNCRO),RO 

CCTLR, -(SP) 
PC.GET.PKT 
RO,P. INDEX 
RO,(SP) 
0106, -(SP) 

PC, BLSMUL 
COISK ,MSCP .PKT+16(RO) 
#20, ,MSCP .PKT+22(RO) 
01000 ,MSCP .PKT +26(RO) 
R4, MSCP .PKT +46(RO) 
#2, ,MSCP .PKT+4(RO) 
P.INDEX.(SP) 
PC. SEND 
RO 
es 
P. INDEX, (SP) 
PC PUT .PKT 
@2,R2 

RO,RP.ADDR 
$360.2(RO) 

RP. INDX, (SP) 
PC PUT .RETPKT 
(SP )+ 
RP .ADOR,R1 
RO 
3(R1), 03 
4% 
RO 
S$ 
#360,2(R1) 
es 
14(R1) 

; SEQ 03¢1 
VAX-11 Bliss 16 V4.0 579 Page 68 
DISK $USER2: [POWERS ) ZROAFO.BL2; 31 (15) 

; RESULT 2960 
7 *,PASS 
: 2967 

H 2968 

; *,LBN 
; *,LBN 
; LBN 
; 2973 

; P.INOEX,« 2974 

3 2975 
; 2976 
; LBN,« 2977 
; 2978 
; 2980 

A 2983 

3 #,PASS 2984 
3 2980 

; 2991 

H 2992 

3; RP.INOX,« 2993 

; 2995 

; 2997 

3 2990 

H 3000 

; 3001 

; 3002 



ZRQAM3 
vo2.1 

; Routine Size: 
: Maximum stack depth per invocation: 

001004 
012703 
012702 
013716 
004737 
005204 

013700 
112760 
104451 
000207 

RO/RX EXERCISER 
INITIALIZATION TEST ROUTINES 

S$: 

000014 000220 

000000G 
000001 

000016 000000G 65: 

000002 7$: 
000000G 8$: 

9%; 

000003 

000000G 
000010 000000G 

10$: 

170 words, Routine Base: 
10 words 

LY 

27-Dec-1984 13:06:46 
26-Dec 1984 08:09:06 

es 
RO 
7$ 
14(R1), 4220 
6$ 
@DBM29 , (SP ) 
@1,-(SP) 
SP ,RO 
17 
(SP )> 
8$ 
16(R1),ST. CODE 
©177740,ST . CODE 
16(R1),RO 
RO 
RO 
RO 
RO 
RO 
#174000 ,RO 
RO.SB. CODE 
ST.CODE 
8$ 
61,R3 
@2,R2 
RP .INOX, (SP) 
PC PUT .RETPKT 
R4 
R2 
(SP )+,(SP)-+ 
R2,03 
1$ 
R3 
10% 
T. ADDR ,RO 
SOCRO) 
CUOFF ,RO 
RO 
CST. ADOR ,RO 
©10000, (RO) 
55 
21 
EGO.17 
EMS. 30 
L$LUN,RO 
#10, DUR(RO) 
Sl 
PC 

$CODE$ + 6764 

; SEQ 0322 
VAX 11 Bliss 16 V4.0 579 
DISK SUSER@: (POWERS | ZRQAFO.BL2; 31 

3; SP, 

; 3020 

3 #,RESU_T 3023 
3 #,PASS 3024 

3 3029 

; LBN 3032 
: PASS 3033 
: 2972 
; PASS,« 3035 

; RESULT 3037 

H 3040 

, 3041 

3042 

3043 

3044 
2946 
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 3048 

3049 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064 
3065 
3066 
3067 
3068 
3069 
3070 
3071 
3072 
3073 
3074 
3075 
3076 
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RO/RX EXERCISER 
MULT 

ssbt 

M9 

27-Dec-1984 13:06:46 
I ORIVE TEST ROUTINES 26-Dec 1984 08:09:06 

tl ‘MULTI-DRIVE TEST ROUTINES’ 

GLOBAL routine MULTI_ORIVE : novalue = 

o
e
 

e
r
 

e
e
 

e
e
 

e
e
 

e
s
 

e
r
 

e
e
 

e
r
 

e
y
 

e
e
 

ee
? 

e
e
 

!ZZZ 

THIS SUBTEST IS THE MOST SIGNIFICANT PART OF THE ENTIRE PROGRAM. 

SEQ 0323 
VAX-11 Bliss 16 V4.0 579 Page 
DISK $USER2: [POWERS )ZRQAFO.BL2; 31 

THE 
MULTI-ORIVE TEST IS A HOST- CONTROLLED EXERCISER DESIGNED TO GIVE THE 
USER AN INDICATION OF HOW ONE OR SEVERAL RORX DRIVES WOULD PERFORM IN 
AN OPERATING SYSTEM ENVIRONMENT. 

THIS ROUTINE ACTS AS AN "EXECUTIVE" TO THE WHOLE PROCESS. AFTER 
INVOKING MO_INIT TO INITIALIZE MULTI-ORIVE TEST DATA, THIS ROUTINE 
ENTERS A LOOP WHICH ISSUES QI0s TO ALL ACTIVE CONTROLLERS AND PROCESSES 
ANY RESPONSES. IN ADDITION, ALL OUTSTANDING COMMANOS ARE TIMED IN 
DRV_TIMCHK WHICH IS INVOKEO EVERY SECOND. NORMAL TERMINATION OF THIS 
LOOP OCCURS WHEN QI0s ARE NO LONGER BEING ISSUED, ANO ALL OUTSTANDING 
QIOS HAVE COMPLETED. 

begin 

local 
CUR_PRIORITY : word; 

label 
SEND _COMMANDS ; 

MO_INIT (); 
INIT_OCCURED = TRUE; 

do begin 

incr CTLR from 0 to (MAX_CTLR - 1) do 
begin 
SET_CPAR (.CTLR); 
GETPRI CCUR_PRIORITY); 
SETPRI (PRIO4); 
SETPRI ( .BRLEVEL):; 

ICTLR = .CCTLR; 
ICST_ADOR = .CST_AOOR; 
IOCT_ADOR = .OCT_ADOR; 
IRORX_ADOR = .ICST_ADOR [IP_ADOR); 
IOCT_ADOR (SA_SAVE) = .IRDRX_ADOR (RCSA, RC ALL]; 

if BIT_TST CIDCT_AODOR (SA_SAVE}, SA_ERR) 
then 

pegin 
FATAL_ERROR (); 
SETPRI ¢(.CUR PRIORITY), 

INIT MULTI-ORIVE TEST DATA 

START OF EXECUTIVE LOOP 

FOR EACH CONTRCLLER 

SET UP CURRENT CONTROLLER PARAMETERS 

NO INTERRUPTS WHEN EXAMINING SA 
NO INTERRUPTS WHEN EXAMINING SA 

FAKE INTERRUPTING CONTROLLER'S NUMBER 
FAKE INTERRUPTING CONTROLLER'S CST ADOR 
FAKE INTERRUPTING CONTROLLER'S OCT ADOR 
FAKE INTERRUPTING CONTROLLER'S ADDRESS 
CONTENTS OF THE SA REGISTER 

IF SA SHOWS AN ERROR 

DECLARE FATAL ERROR 
LOWER PRIORITY 

ZZ 
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3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 
3115 
3114 
3115 
3116 
3117 
3118 
3119 
3120 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
3128 
3129 
3130 
3131 
3132 
3133 
3134 
3135 
3136 
3137 
3138 
3139 
3140 
3141 
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“Ng 
RD/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

exitloop; 
ena 

else 
SETPRI (.CUR_PRIORITY); 

if QIO_OK () 
then 

SEND _COMMANDS: 
begin 
QIO_GEN (); 

if €.MX1 gen ©) and 
(not .EOP_FLAG) 

then 

if SENO (.MX1) eal SUCCESS 
then 

BEGIN 
QiIc (.CTLR) = .QIO (.CTLR) + 1; 
RW_BALANCE = .RW BALANCE + 1; 

END 

else 
begin 
PUT _PKT (.MX1); 
leave SEND_COMMANDS; 
end; 

if ©€.MX2 geq 0) and 
Cnot .EOP_FLAG) 

then 

begin 

do 
BREAK 

until €.O0CT_ADOR {[CRING CNT) lssu CRING_LEN); 

if SEND (.MX2) eql SUCCESS 
then 
BEGIN 

QIO (.CTLR] = .QIO (.CTLR) + 1; 
RW_BALANCE = 0; 

END 

else 
begin 
PRINTF (O08M121, .CRN_HIGH, .CRN_LOW); 
COMPARE _DATA = FALSE; 
PUT_PKT (.MX2); 
end; 

27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

SEQ 0324 
VAX 11 Bliss 15 V4.0 579 Page 71 
DISK $SUSER2: (POWERS ) ZROAFO.BL2; 31 (16) 

! QUIT 

! IF NO ERROR, CONTINUE 

! IF O.«. TO ISSUE QI0(S) TO CONTROLLER 

! GENERATE 1 OR 2 QI0s 

! IF SUCCESS ON FIRST QIO 

! ATTEMPT TO SEND IT. IF SUCCESS 

!ZZZ 
! INCR OUTSTANDING QIO COUNT 222 
'INCR RO/WR RATIO COUNT 
!Z2Z 

! RETURN PACKET TO POOL 

! IF SUCCESS ON SECOND QI0O 

! WAIT TILL 1 MORE SLOT AVAILABLE IN CRING 
’ 

! ATTEMPT TO SEND IT. 

a 
! IF SUCCESS, INCR OUTSTANDING QIO COUNT 
‘INDICATE RD/WT PAIR WAS LAST ISSUED 222 
!2722 

! NO SENSE IN COMPARING WRITE DATA 
! RETURN PACKET TO POOL 
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004137 

005746 
004737 
112737 
005001 
010146 
004737 
104440 
010003 
013700 
104441 
013737 
013737 
013737 
017737 
013700 
013702 
016266 
016660 
016600 
042700 
020027 
001006 
004737 
010300 
104441 
005726 
000515 
010300 
104441 

RO/RX EXERCISER 
MA TI DRIVE TEST ROUTINES 

BREAK; 
PROC _RETPKT (); 

3 

witil (Cnet QIO_OUT ()) or 

BIC 
27-Dec-1964 13:06:46 
26 Dec 1984 08:09:06 

(C.OCT_ADOR (CRING_CNT) eal 0) end 
(.€0P_FLAG))); 

OCT_ADOR [IG_INT] = TRUE; 

end; 

000000G MULTI .ORIVE:: 
JSR 
TST 

009000V JSR 
000001 000000G * JVB 

18: CLR 
es: MOV 

000000G JSR 
TRAP 
MOV 

000000G MOV 
TRAP 

000000G 000104' mov 
000000G 000076’ MOV 
000000G 000100' MOV 
000076‘ 000000G MOV 
000100: MOV 
000000G MOV 
000002 000002 MoV 
000002 000002 MOV 
000002 MOV 
077777 BIC 
100000 CMP 

BNE 
000000V JSR 

mov 
TRAP 
TST 
BR 

3%: MOV 
TRAP 

VAX 11 Bliss 16 V4.0 579 
OISK SUSERZ@ : ( POWERS ) ZROAFO. B12; 31 

O.K, TO ISSUE Q10(S) 
CONTROLLER LOOP 

LET SUPERVISOR CATCH USER RFQUESTS 
PROCESS ANY RETURN PACKETS 

EXECUTIVE PROCESSING LCOP 

SEQ 0325 
72 

(16) 

NO FURTHER INTERRUPTS ON THIS CONTROLLER 

EXERCISER 

-SBTTL MATI.ORIVE MULTI-ORIVE TEST ROUTINES 

R1, $SAVES 
-(SP ) 
PC .MO.INIT 
O21. INIT OCCURED 

1 
Ri, -(SP) 

PC, SET.CPAR 
40 
RO,R3 
BRLE VEL ,RO 
41 
CCTLR,ICTLR 
CST. ADOR,ICST.ADOR 
OCT .ADOR, IOCT . ADOR 
SICST.ADOR , IRORX . ADDR 
IOCT.ADOR .RO 
IRORX . ADOR , Ro 
2(R2),2°SP ) 
2°SP),2(RO) 
2(SP),RO 
@77777,R0 
RO, @- 100000 

$ 
PC FATAL .ERROR 
R3,RO 
41 
(SP )- 
9% 
R3,RO 
41 

e, CUR PRIORITY 

¢,RC REG 
RC.REG, «© 

CUR.PRIORITY,« 

CUR. PRIORITY, « 

f™ a 



127727 
103373 
013716 
004737 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

000000V 

000000V 
000110 

000091 000000G 

000110° 4s: 

000112' S$: 

6$: 

000000G 78; 

8$: 

98: 
000000V 
o00000V 

27-Dec 1984 

JSR PC ,QI0.0K 
ROR RO 
BCC 83 
JSR PC,.QI0.GEN 
MOV Mx1,RO 
BLT 53 
6116 @1,E0P .FLAG 
6NE 
"Ov RO,(SP) 
JSR PC , SEND 
chp RO, @1 
BNE as 
INCB @IOCR1 ) 
INC RW. BAL ANCE 
BR 5$ 
MOV MX1,(SP) 
JSR PC PUT .PKT 
BR 69 
TST MX2 
BLT 83 
BITB @1,€0P .FLAG 
BNE 8% 
TRAP 2e 
CMPB SOCT . ADOR , 04 
BHIS 66 
MOV MX2, (SP) 
JSR PC, SEND 
CMP RO, @1 
BNE 7$ 
INCB Q@IOCR1) 
CLR RW. BALANCE 
BR 83 
MOV CRN .LOW, (SP) 
MOV CRN. HIGH, -( SP) 
MOV @06M121, -(SP) 
MOV o3, -(SP) 

MOV SP RO 
TRAP 17 
CLRB COMPARE .OATA 
MOV MX2, (SP) 
JSR PC PUT .PKT 
ADO #6 , SP 
TST (SP )> 
INC R1 
~WORD CLV!ICLC 

BLE es 
TRAP 22 
JSR PC PROC .RETPKT 
JSR PC,QI0.0uUT 
ROR RO 
Bcc 12% 
T5178 @0CT . ADDR 

Z1¢ 
13:06:46 

26 -Dec - 1984 08:09:06 
VAX 11 Bliss 16 v4,0 579 
DISK SUSERZ : (POWERS ) 7ROAFO.BL2; 31 

e(CTLR) 

e(CTLR) 

SP ,¢ 

CTLR 

SEQ 0326 
Page 73 

(16) 

3107 

3111 
3113 

3114 

3117 

3120 
3121 
3117 
3126 

3125 
3131 

3132 

3136 
3136 

3140 

31435 
3144 
3140 
3149 



ZRQAMS 
vOe.1 

000424 
000426 
000432 
000440 
000442 
000450 
000452 

3: Routine Size: 
3 Manimum stack 

3 3173 

001402 
000137 
132737 
001772 
052777 
005726 
000207 

1 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

007530: 108: 
000001 000000G 118: 

040000 000000G 128: 

150 words, Routine Reve: 
depth per invocation: 11 words 

D1O 
27-Dec 1984 15:06:46 
26-Dec 1984 08:09:06 

BEQ 118 
wre 18 
BITB #1,€0P FLAG 
BEQ 108 
BIS #40000, 8DCT . ADDR 
TST CSP )- 
RTS PC 

sCODE$ + 7510 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO.BL2; 31 

SEQ 03¢7 
Page 74 

(16) 

3166 

3169 
3051 
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000000 004137 

000004 132737 

000054 010116 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

E10 
27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

! SIZE (BYTES) OF AN AVERAGE I/0 XFER 

GLOBAL routine MO_INIT : novalue = 

. 

' THIS ROUTINE IS CALLED BY ROUTINE MULTI ORIVE TO INITIALIZE DATA ITEMS 
‘ USED BY THE MATI-ORIVE TEST. 
t 

begin 

$¢772 local 
'9772 AVG_XFER_SIZE : word, 
89777 QUICK _PASS_CNT : word; 

if not .INIT_OCCURED 
t 

INIT_IO_BUFF (); 

if C.ENTRY_REASON neq CONT) and 
C..ENTRY_REASON neq NEW_PASS) 

then 

iner CTLR from 0 to (MAX_CTLR - 1) do 
in 

SET_CPAR (.CTLR); 

INCR DISK FROM (O «+ OF_UN) TO (3 ¢ UNIT_SIZE 

END; 

+ OF _UN) BY UNIT_SIZE 00 
BEGIN 
SET_UPAR ( DISK); 
OPST (.LSLUN) = DP_CNT; 
END; 

VAX-11 Bliss 16 V4.0-579 
OISK SUSERZ@ : [POWERS )ZROAFO.BL2; 31 

5EQ 0328 
75 

(17) 

! AVG NO. OF I/0 OPERATIONS IN A QUICK PASS 

! IF THIS IS A START 

! PARTITION FREE MEMORY INTO I/0 BUFFERS 

! IF START, RESTART, OR PWR FAIL 

INCR COUNT FROM O TO (QIO_PER_CTLR « MAX_CTLR - 1) DO INIT $ZZZ 
BUFF _OWN [.COUNT) = -1; 

END; 

MO.{NIT:: 

1$: 

2s: 

3%; 

1222 
1222 
$22Z 
172Z 

‘INIT DATA PTRN SEQ TABLEZZZ 
'ZZZ 

1222 

'I/0 BUFF ALLOC TABLE 'Z7Z2Z 
"ENO MO_LINIT 'Z2Z 

-SBOTTL MD.INIT MULTI-ORIVE TEST ROUTINES 

R1, $SAVE2] 3 
* . INIT .OCCURED : 
1 
PC, INIT. I10.8UFF 3 
ENTRY .REASON, 63 : 
4s 

ENTRY .REASON, #5 3 
4% 
Re 3; CTLA 
Re,-(SP) ; CTLR,« 
PC,SET.CPAR 
63,R1 ; ,OISK 
R1,(SP) : DISK,« 

3174 
3187 

3189 
3191 

3192 

3195 
3197 

3199 
3202 



ZRQAM3 
VOe.1 

000056 004737 
000062 013700 
000066 112760 
000074 062701 
000100 020127 
000104 003763 
000106 005726 
000110 005202 
000112 000243 

000114 003752 
000116 005000 
000120 112760 
000126 005200 
000130 020027 
000134 003771 
000136 000207 

: Routine Size: 
3; Meximum stack 

3 3210 1 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000000G 
000000G 
000025 000050’ 
000012 
000041 

000377 0000006 St: 

000007 

48 words, Routine Base: 
depth per invocation: 5 words 

10 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

JSR PC,SET. UPAR 
MOV L$LUN,RO 
MOVB 25 ,OPST(RO ) 
ADD @12,R1 
CMP R1,041 
BLE 3$ 
TST (SP )- 
INC Re 
-WORD CLV!ICLC 

BLE es 
CLR RO 
MOVB 0377, BUFF .OWN(CRO ) 
INC RO 
CMP RO, 07 
BLE S$ 
RTS PC 

sCODE$ + 10164 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: ( POWERS ) ZRGAFO.BL2; 31 

; «,O0ISK 
3 OISK ,« 

; CTLA 

COUNT 
*, (COUNT ) 
COUNT 
COUNT, * 

SEQ 0329 
76 

(17) 

3203 

3199 

3196 
3195 

3207 
3208 
3207 

3174 



G10 
SEQ 0330 

ZRQAM3 RDO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0-579 Page 77 

voe.1 MULTI-ORIVE TEST ROUTINES 26 -Dec -1984 06:09:06 DISK $USER@: (POWERS )ZROQAFO.8L2; 31 (18) 

; 3211 1 GLOBAL routine INIT_IO_BUFF : novelue = 

3 3212 #1 
3 3213 #1 Ye 
: 3214 i ! THIS ROUTINE IS CALLED BY MD_INIT WHEN THE MULTI-ORIVE TEST IS FIRST 

3 3215 1 ! STARTED. IT IS RESPONSIBLE FOR PARTITIONING FREE MEMORY INTO A 
3 3216 1 ! COLLECTION OF I/0 BUFFERS. THE SIZE OF EACH 1/0 BUFFER IS DETERMINED 
3 3217 1 ! BY A NUMBER OF FACTORS, INCLUDING THE NUMBER OF UNITS, THE NUMBER OF 

3 3218 1 ! CONTROLLERS, AND THE SIZE OF FREE MEMORY. 
3 3219 1 ’ 

3 3220 1 ! ONCE THE BUFFER SIZE IS DETERMINED, THE NUMBER OF I/O BUFFERS IS 
: 3221 1 ! CALCULATED. FINALLY, THE BUFFER ADDRESS (BUFF _ADOR) TABLE IS LOADED 
3 3222 1 ' WITH FIXED BUFFER DESCRIPTORS THAT ARE USED IN THE ALLOCATION AND 
3 3223 1 i DEALLOCATION PROCESS. 
: 3224 1 : 
3 3225 (1 ! IMPLICIT INPUTS: 
3 3226 1 ! CTLR_CNT - THE NUMBER OF CONTROLLERS CONFIGURED 
: 3227 1 : LSUNIT - THE NUMBER OF UNITS AVAILABLE FOR TESTING 
3 3228 1 i FREE _MEM_ADOR - START OF FREE MEMORY 
3 3229 1 !. 
3 3230 1 
3 3231 2 in 
3 soe é BUFF _ADOR [0] = (.FREE_MEM_ADDR + 2 + 1) and #0'177776 ; ' START OF READ/WRITE BUFFERS 

3 3234 2 while (.BUFF_ADOR (0) and s0'37') neq 0 do ’ FORCE FIRST I/0 BUFFER TO START 
A 3339 é BUFF _ADOR (0) = .BUFF_ADOR [0] + 2; ' ON EVEN BOUNDARY 

3 3237 2 BYTS_PER_QIO = ((.ORS_START - .BUFF_ADOR [(0}) 7 (QIO_PER_CTLR © MAX_CTLR)) and #0'177740' ; 
3 3238 2 ' MAX TRANSFER SIZE 
3 3239 2 
3 3240 2 if .BYTS_PER_QIO gtru MAX_XFER_SIZE 
; 3241 2 then 
F 3342 2 BYTS_PER_QIO = MAX_XFER_SIZE; * ADJUST TRANSFER SIZE LOWER 

3 32044 2 if .BYTS_PER_QIO leew 32 
F 3245 2 then 
3 3246 3 in 
3 3247 3 ERRSF (2. EGS_02, 0): * ERROR IF NOT ENOUGH MEMORY 

3 32468 3 DOCLN; 
3 3249 2 end; 
A 3250 2 
3 3251 2 if (QIO_PER_CTLR * MAX_CTLR) gtru 1 
3 3252 2 then 
3 3253 2 
3 3254 2 incr index from 1 to (QIO_PER_CTLR « MAX_CTLR - 1) do t INIT REMAINING TABLE ENTRIES 

3 3255 2 BUFF _ADOR [.index] » .BUFF_ADOR [.index - 1) + .BYTS_PER_QIO; ! FIXED SUFFER ADORESS 

3 3257 1 end; * ROUTINE INIT_IO_BUFF 

.SOTTL INIT. IO.QUFF MULTI-DRIVE TEST ROUTINES 
000000 004137 000000G INIT. I0.BUFF:: 

JSR R1, $SAVE3 ; 3e11 
| 000004 013700 000000G MOV FREE .MEM. ADOR ,RO : 3232 



000010 062700 
000014 010037 
000020 042737 
000026 0352737 
000034 001404 
000036 062737 
000044 000770 
000046 015746 
000052 165716 
000056 012746 
000062 004737 
000066 010037 
000072 042737 
000100 023727 
000106 101403 
000110 012737 
000116 023727 
000124 103005 
000126 104454 
000130 000002 
000132 000000G 
000134 000000 
000136 104444 
000140 012702 

3; Routine Size: 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000001 

177776G 
000000G 
000000G 

000007 

001400 

66 words, 
; Maximum stack depth per invocation: 8 words 

1$: 

2s: 

3$: 

4$; 
5$: 

Routine Base: 

~H1O 
27-Dec-1984 13:06:46 
26-Dec 1984 08:09:06 

@3,RO 
RO,BUFF .AOOR 
@1,BUFF .ADOR 
oy) BUFF .ADOR 

$ 
ee BUFF ADOR 
1 
ORS.START, (SP) 
BUFF .ADOR, (SP) 
#10, -(SP) 
PC .BLSOIv 
RO, BYTS.PER.QI10 
#37, BYTS.PER.QIO 
ByTS.PER.QI0. #1400 

#1400, ,.BYTS.PER.QI0O 
BYTS.PER.QI0, 040 
4s 
54 

BUFF .ADDR-2(R1),R3 
BYTS.PER.QIO,R3 
R3,BUFF .ADORCRO) 
R2 
R2,07 
S$ 
(SP )+,CSP)> 
PC 

$CODE$ + 10324 

. SFQ 0331 
VAX 11 Blies 16 V4.0 579 p 78 
DISK SUSERZ2: [ POWERS )ZRQAFO.BL2; 31 (18) 

3 3234 

; 3235 
H 3234 
; 3237 

; 3240 

; 3242 
; 3244 

; 3247 

3 *, INDEX 3251 

3: INDEX,« 3255 

: INODEX,« 

3; INDEX 3251 
3 INDEX, ¢ 

; 3231 
; 3211 
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013700 
005760 
100027 
132737 
001023 
013700 
116000 
042700 
062700 
020027 
101010 
013700 
105760 
001403 
012700 
000207 
005000 
000207 

RD/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

GLOBAL routine QI0_O0K = 

IF ANY OF THESE TEST FAT 

IMPLICIT INPUTS: 

e
r
 

e
e
 

e
y
 

e
e
 
e
s
 

O
e
 

e
s
 

e
s
 

e
e
 

O
e
 
e
s
 

e
r
 

e
r
 

e
r
 

110. 
27-Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

L, THEN A VALUE OF 

CCTLR CURRENT CONTROLLER NUMBER 
CST_ADODR ADDRESS OF CURRENT CONTROLLER'S CST 

if (.CST_ADOR (STATE) eql ONLINE) and 
(not .EOP_FLAG) and 
((.QI0 (.CCTLR} + 2) lequ QIO_PER_CTLR) and 
(.CST_ADOR [U_CNT] neq 0) 

then 
return TRUE 

else 
return FALSE; 

000000G QI0.OK:: 

1$: 

.SBTTL 
MOV 
TST 
BPL 
8ITB 
BNE 
MOV 
MOVB 
BIC 
ADO 
CMP 
BHI 
MOV 
TST8 
BEQ 
MOV 
RTS 
CLR 
RTS 

THIS ROUTINE IS CALLED BY THE MULTI_OGIVE “EXECUTIVE” IN ORDER TO 
DETERMINE WHETHER OR NOT A QIO REQUEST COR QIO PAIR) SHOULD BE 
GENERATED TO THE CURRENT CONTROLLER. A VALUE OF "TRUE" IS RETURNED IF 
THE CONTROLLER MEETS 3 REQUIREMENTS: 

A, THE CONTROLLER IS ONLINE; 
B. THE NUMBER OF OUTSTANDING QI0s IS AT LEAST 2 LESS THAN THE 

MAXIHAUM ALLOWED FOR ANY ONE CONTROLLER; 
C. THERE IS AT LEAST ONE DISK ONLINE TO THC CONTROLLER. 

Cd 

“FALSE” IS RETURNED. 

! IF CONTROLLER IS ONLINE 
> 

! IF OUTSTANDING QIO COUNT IS O.K. 
! IF THERE IS VALIO UNIT 

"TRUE' EXIT POINT 

“FALSE” EXIT POINT 

QIO.OK MULTI-ORIVE TEST ROUTINES 

#1,E0P.FLAG 
1$ 
CCTLR,RO 
QIOCRO),RO 
9177400,RO 

CST.ADOR ,RO 
5(RO) 
1$ 
@1,R0 
PC 
RO 
PC 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS j) ZRQAFO.B8L2; 31 

SEQ 0332 
79 

(19) 

3280 

3281 

3282 

3283 

3289 

3258 



J1LO 
SE 

ZRGAMS RO/RX EXERCISER 27-Dec 1984 13:06:46  VAX-il Bliss 16 V4.0 579 Spee 80 
voe.1 MULTI ORIVE TEST ROUTINES 26 Dec-1984 08:09:06 DISKSUSERZ: [POWERS JZRQAFO.BL2; 31 (19) 

: Routine Size: 30 words, Routine Base: $sCODE$ + 10530 
; Maximum stack depth per invocation: 0 words 

; 3290 1 



KIO 
5EQ 0334 

ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4 0-579 Page 81 

v02.1 MULTI-DRIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUSER2: [POWERS ,ZRQAFO.BL2; 31 (20) 

; 3291 1 GLOBAL routine QIO_OUT - 

3 3292 1 
3 3293 1 Ye 
3 3294 1 ! THIS ROUTINE IS CALLED BY THE MULTI_ORIVE EXECUTIVE FOR DETERMINING THE 

3 3295 1 ! END OF THE MULTI-ORIVE TEST. ITS PURPOSE IS TO EXAMINE THE QIO VECTOR 

: 3296 «1 ! FOR ANY OUTSTANOING QIOs ON ANY CONTROLLER. A VALUE OF “TRUE” IS 

: 3297 1 ! RETURNED IF THERE IS AT LEAST ONE QIO OUTSTANDING ON ANY CONTROLLER. 
3 3298 1 ! OTHERWISE, “FALSE” IS RETURNED INOICATING NO OUTSTANOING QIOs. 
3 3299 1 : 
3 3300 1 
3 3301 2 begin 
3 3302 2 
3 3303 2 iner CTLR from 0 to (MAX_CTLR 1) do 
3 3304 3 begin 
3 3308 3 SET_CPAR (.CTLR); ! SET UP CURRENT CONTROLLER PARAMETERS 
3 2306 
P 3307 3 if .CST_ADDR (STATE) eal ONLINE ' TF CONTROLLER IS ONLINE 
3 3308 3 then 
3 3309 3 return TRUE; 
; 3310 3 
3 3311 2 end; 
3 3312 e2 
3 3313 2 return FALSE; * EXIT - NO CONTROLLERS ONLINE 
3 3314 1 end; 

-SBTTL QIO.OUT MULTI-DRIVE TEST ROUTINES 
000000 010146 QIO.OuUT:: 

MOV R1i,-CSP) : 3291 
000002 005001 CLR R1 ; CTLR 3303 
000004 010146 1$: MOV R1,-(SF) ; CTLR,* 3305 
000006 004737 000000G JSR PC,SET.CPAR 
000012 013700 000000G MOV CST.ADOR,RO ; 3307 

000016 005760 000002 TST 2(RO) 
000022 100004 BPL 2s 
000024 005726 TST CSP )+ ; 3309 
000026 012700 000001 MOV $1,R0 
000032 000405 BR 3$ 
000034 005726 2s: TST (SP )« : 3304 
000036 005201 INC Ri ; CTLR 3303 
000040 000243 -WORD CLV!CLC 

000042 003760 BLE 1$ 
000044 005000 CLR RO 3 3301 
000046 012601 3$: MOV (SP)+,R1 3 3291 
000050 000207 RTS PC 

s Routine Size: 21 words, Routine Base: sCODE$ + 10624 
; Maximum stack depth per invocation: 3 words 



ZRQAM3 
VvOe.2 

Os
 

Be
 

Os
 

Ge
 

Ot
 

Ge
 

wt
 

Be
 

Os
 

Ge
 

we
 

O*
 

Ge
 

Os
 

Os
 

Ge
 

Ge
 

02
 

Ge
 

Ge
 

Be
 

Ge
 

OF
 

GF
 

OF
 

Be
 

Se
 

Go
 

Or
 

Os
 

Gt
 

Gl
 

Of
 

Os
 

Ge
 

we
 

Or
 

OF
 

Of
 

09
 

Be
 

OF
 

Ot
 

OF
 

Ge
 

Or
 

os
 

Of
 

OF
 

Be
 

OF
 

oF
 

a
 3315 

3316 
3317 
3318 
3319 
3320 

BO
 

19
 
AD
M]
 

NO
 

N1
0:

 N
00
. 

71
0.
71
0 

10
 

10
 

G8
 

Gd
 

Gd
 

G8
 
PD
 

PD
 

0.
 
10

 
AD

 
10

 
00

 
1D
 

PD
 

be
 

ee
 

be
 

bt
 

re
 

pe
e 

pe
t 

ae
 

pe
t 

ee
 

bee
t 

pe
e 

fe
e 

ae
 
ft

 
Pt

 
fe
 

pr
t 

pe
e 

pe
d 

pr
e 

pen
e 

pe
e 

fe
 

pe
 

fe
 

pe
e 

pe
 
po
 

LiO 
RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0-579 
MULTI ORIVE TEST ROUTINES 

GLOBAL routine QIO_GEN : novalue = 

e 

a
 

O
e
 
O
O
 

e
e
 
a
 
e
e
 

e
s
 

e
e
 
a
 

e
s
 
e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

ee
) 

begi 
HxXe2 

if ¢ 
then 

if ¢ 
then 

MAD1 
MAD2 
GET_ 
QIO_ 

if . 
then 

THIS ROUTINE IS CALLED BY THE MULTI_ORIVE EXECUTIVE FOR AN ONLINE 
CONTROLLER ELIGIBLE TO RECEIVE I/0 TRANSFER REQUESTS. IT IS 
RESPONSIBLE FOR SECURING ONE OR TWO MSCP PACKETS ANO LOADING THEM 
WITH VARIOUS PARAMETERS COMPRISING THE I/O REQUEST. THE I/0 REQUEST 
GENERATED HERE IS DESTINED TO A PARTICULAR UNIT SELECTED AT RANOOM FROM 
THOSE CONFIGURED UNDER THE CURRENT CONTROLLER. 

EACH FIELO OF THE PACKET(S) IS LOADED WITHIN INDIVIOUAL ROUTINES 
CQIO_FUNC, QIO_LBN, QIO_SIZE, ETC.). MOST OF THE WALUES SELECTED FOR 
EACH FIELD ARE BASED ON A SET OF RANDOM NUMBER GENERATED AT THE START. 

UNDER NORMAL CIRCUMSTANCES, ONLY ONE I/O REQUEST IS GENERATED. HOWEVER, 
IF THIS I/0 REQUEST IS A “WRITE”, AND IF THE OPERATOR SELECTED THE 
OPTION FOR HOST WRITE-COMPARES, THEN A SECOND “READ” REQUEST WILL BE 
GENERATED WITH THE SAME LBN AND BYTE COUNT. 

AFTER THE PACKET(S) HAVE BEEN LOADED, THIS ROUTINE RECA. NS CONTROL 
AND ATTEMPTS TO GET ONE OR TWO I/O BUFFERS FOR THE ACTUAL DATA 
TRANSFERS. THE SUCCESS / FAIL STATUS OF THIS ENTIRE OPERATION IS 
PASSED BACK TO THE CALLER THROUGH THE GLOBALS “MX1" AND "MX2"; THEY 
CONTAIN VALIO MSCP PACKET INDECES, OR -1. 

IMPLICIT INPUTS: 
CCTLR - CURRENT CONTROLLER NUMBER 

n 

= -1; ! ASSUME FAILURE IN SECURING 2ND PACKET 

MX1 = GET_PKT (.CCTLR)) less O ¢ TRY TO GET 1ST PACKET. IF FAILURE 

return; t NO POINT IN CONTINUING 

MX2 = GET_PKT (.CCTLR)) les O * TRY TO GET 2NO PACKET. IF FAILURE 

begin 
Put PKT C.MX1); * RETURN 1ST PACKET TO POOL 
MX1 = -1; § INDICATE FAILURE 
return; ' DONE 
end; 

* MSCP_PKT + (.MX1 @ PKT_LEN * 2): ' CALCULATE STARTING ADORESSES i] 

= MSCP_PKT « (.MX2 © PKT_LEN « : OF BOTH PACKETS 
RANOOM ©); ' GENERATE A SET OF RANDOM NUMBERS 
UNIT (); ' LOAD RANDOM UNIT NUMBER INTC PACKETS 

EOP _FLAG § RETURN IF NO UNIT ONLINE 

return; 

26-Dec-1984 08:09:06 DISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

SEQ 0335 
Page 82 

(21) 



ZRQANS 
VO2.1 

3368 
3369 
3370 
3371 
3372 
3373 
3374 
3375 
3376 
3377 
3378 
3373 
3380 
3381 
3382 
3383 
3384 
3385 
3386 
3387 
3388 
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3390 
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3397 
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3399 
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O
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000000 012737 

000006 013744 
000012 004737 
000016 010037 
000022 005726 
000024 005700 
000026 002563 
000030 013746 
000034 004737 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

QIO_FUNC (); 
QIO_LBN (); 
QIO_SIZE (); 
GET IO_BUFF (MAD1 [BUF 0)); 

"f .MX2 geaq 0 
then 

begin 

Get IO_BUFF (MAD2 [BUF 0)); 

if .MAD2 [BUF 0) eqla 0 

MIO 
27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 $79 
26 Dec-1984 08:09:06 DISK SUSER2: [POWERS | ZROQAFO.BL2; 31 

LOAD RANDOM FUNCTION CODE (OPCODE ) 
LOAD LAN CRANOOM OR SEQUENTIAL ) 
LOAD RANOOM BYTE COUNT 
TRY TO GET AN I/O BUFFER 

' IF TwO QIO0e ARE TO BE ISSUED 

e
e
 

e
r
 

e
e
 

! TRY TO GET 2NO I/O BUFFER 

! IF 2NO BUFFER ALLOCATION FAILED 
then 

begin 

if .MAD1 (BUF 0) nega 0 ' IF 1ST I/O BUFFER WAS ALLOCATED 
then 

begin 
PUT_IO_BUFF (MAD1 (BUF 0)); t RETURN 1ST I/0 BUFFER TO POOL 
MAD1 (BUF _0O} = O; ' MARK IT AS FAILED 
end; 

PUT_PKT ( .MX2); ' RETURN ONO PACKET TO POOL 
MX2 = 1; ' INOICATE FAILURE 
end; ‘ IF 2NO I/O BUFFER ALLOCATION FAILED 

end; ! IF TWO QI0s ARE TO BE ISSUED 
if .MAD1L (BUF_O] eqla 0 ' IF 1ST I/O BUFFER ALLOCATION FAILED 
then 

begin 
PUT _PKT (.MX1); * RETURN 1ST PACKET TO POOL 
MX1 = -1; ' INOICATE FAILURE 
end 

else 

if .MAD1 [OPCODE] eql OP WRT 

~SBTTL 

then 
FILL _BUFF (); 

end: 

177777 000112’ QIO.GEN:: 
MOV 

000000G MOV 
000000G JSR 
000110' MOV 

TST 
TST 
BLT 

000000G MOV 
000000G JSR 

! OTHERWISE, IF 1ST OPCODE IS A WRITE (CALI IS O.K.) 

! FILL 1ST I/0 BUFFER WITH APPROPRIATE DATA PATTERN 

! ROUTINE QIO GEN 

QIO.GEN MULTI DRIVE TEST ROUTINES 

#-1,MX2 3 
CCTLR, -( SP) ; 
PC,GET.PKT 
RO,MX1 
CSP )-+ 
RO ; MX1 
6$ : 
CCTLR, -( SP) : 
PC,GET.PKT 

5EQ 0336 
Page 83 

(21) 

3345 
3347 

3349 
3351 



ZRQAM3 
voe2.1 

000040 
000044 
000046 
000050 
000052 
000056 
000062 
000070 
000072 
000074 
000100 
000104 
000110 
000114 
000120 
000124 
000130 
000134 
000140 
000144 
000150 
000154 
000162 
000164 
000170 
000174 
000200 
000204 
000210 
000214 
000220 
000222 
000226 
000232 
000236 
000242 
000246 
000250 
000254 
000260 
000262 
000264 
000266 
000272 
000276 
000302 
000306 
000312 
000320 
000324 
000330 
000332 
000336 

010037 
005726 
005700 
002011 
013746 
004737 
012737 
005726 
000207 
013746 
012746 
004737 
062700 
010037 
013716 
012746 
004737 
062700 
010037 
004737 
004737 
132737 
001103 
004737 
004737 
004737 
013716 
062716 
004737 
005737 
002437 
013716 
062716 
004737 
013700 
005760 
001024 
013700 
062700 
005710 
001407 
010016 
004737 
013700 
005060 
013716 
004737 
012737 
013700 
005760 
001010 
013716 
004737 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000112 

177777 =900110' 

000110’ 1$: 
000106 

000112! es: 
000000G 
177777 =000112' 
000114' 3$: 

MOV 
TST 
TST 
BGE 
MOV 
JSR 
MOV 
TST 
RTS 
MOV 
MOV 
JSR 
ADD 
MOV 
MOV 
MOV 
JSR 
ADD 
MOV 
JSR 
JSR 
BITB 
BNE 
JSR 
JSR 
JSR 
MOV 
ADD 
JSR 
TST 
BLT 
MOV 
ADD 
JSR 
MOV 
TST 
BNE 
MOV 
ADD 
TST 
BEQ 
MOV 
JSR 
MOV 
CLR 
MOV 
JSR 
MOV 
MOV 
TST 
BNE 
MOV 
JSR 

27-Dec 1984 13:06:46 
26-Dec-1984 06:09:06 

RO ,MX2 
(SP )- 
RO 
1$ 
MX1,-(SP) 

PC PUT .PKT 

MX1,-(SP) 
#106, -CSP) 
PC,BLS$MUL 
OMSCP .PKT ,RO 
RO,MAD1 
MX2,(SP7 
0106, -( SP) 
PC,.BLSMUL 
OMSCP .PKT ,RO 
RO, MAD2 
PC,GET.RANDOM 
PC,QIO.UNIT 
01,E€0P .FLAG 
S$ 
PC,QIO.FUNC 
PC,QIO.LBN 
PC,QIO.SIZE 
MAD1,(SP) 
032,(SP) 
PC,.GET.I0.BUFF 
Mxe 
3$ 
MAD2, (SP) 
@32,(SP) 
PC,GET.10.BUFF 
MAD2 ,RO 
32(RO) 
3$ 
MAOD1,RO 
032 ,RO 
CRO) 
es 
RO, (SP) 
PC,.PUT.I0.BUFF 
MAD1,RO 
32(RO) 
MX2,( SP) 
PC PUT .PKT 

MX1,(SP) 
PC,PUT .PKT 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZROAFO.BL2; 31 

MXxe 

SEQ 0337 
84 

(21) 

3354 

3355 
3356 
3353 
3359 

3360 

3361 
3362 
3364 
3315 
3368 
3369 
3370 
3371 

3373 

3376 

3378 

3382 

3385 

3386 

3389 

3390 
3395 

3398 



ZRQAMS 
vOe.1 

000342 
690350 
000352 
000356 
000364 
000366 
000372 
000376 

; Routine Size: 
; Meaxiaum steck 

012737 
000410 
013700 
126027 
001002 
004737 
062706 
000207 

RO/RK EXERCISER 
MULTI DRIVE TEST ROUTINES 

000022 000042 

000000¥ 

Routine Bese: 
4 words 

128 words, 
depth per invocetion: 

Bl 

2’ Dec 19864 13:06:46 
26 Dec 1984 08:09:06 

@ 16x) 
5$ 
MAD1 RO 
22( RO), O42 
58 
PC.FILL BUFF 
06, SP 
PC 

sCOOES - 10676 

5EQ 0558 
VAX 11 Blies 16 v4.0 $79 Pege 85 
OISK SUSERZ; (POWERS ) ZROAFO 81.2; 31 (21) 

; 3399 
3 3395 
3 3403 

; 3405 
: 3344 
; 3315 



rf 

~ ij 

SEQ 0339 
ZRQANS RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Blies 16 v4.0 $79 Pege 86 
v02.1 MULTI ORIVE TEST ROUTINES 26 Dec -1984 08:09:06 DISK SUSERZ: (POWERS )ZROAFO.BL2; 31 (22) 

: 3408 = 11 GLOBAL routine GET RANDOM : noveive ° 

>; 3409 1 
; 3410 1 te 
>; S411 1 : THIS ROUTINE IS CALLEO BY QIO.GEN 10 GENERATE A SET OF RANDOM NUMBERS, 
>; 3412 1 : AND TO STORE THEM INTO THE RANDOM NUMBER TABLE (RANDOM). THE RANDOM 
>; 0603413 1 : NUMBERS ARE USED TO SELECT I/0 REQUEST PARAMETERS FOR THE CURRENT QIO 
>; 3414 1 : OR QIO PAIR. IN ADDITION, IF DATA PATTERN 41 IS BEING USED, THESE 
> 3415S 1 ' RANDOM NUMBERS WILL BE USED IN THE WRITE OPERATION. 
>; 3416 1 ' 
> 3417 1 
3 3418 2 begin 
>; 3419 2 
; 3420 2 own 
: 3421 2 SEED : word initial (173), 
3 see 2 NEXT_RANDNUM : word initiel (245); 
; 3423 2 
3; 3424 2 ince COUNT from 0 to (ROM_LEN - 1) do 
3 342508 in 
>; 3426 3 SEED = (.SEED + .NEXT_RANDNUM - 1) @ 4; 
>; 3427 3 NEXT_RANDNUM = (.NEXT_RANDNUM / 4) + .SEED; 
> 3428 3 RANDOM [.COUNT) = .NEXT_RANDNUM; 
3 3429 2 end; 
>: 3430 2 
3 3431 1 end; 

001200 .PSECT 8GGG$, RO 
001200 000255 SEED:  .WORD 255 
001202 000365 NEXT. RANDNUM; 

.WORD 365 

.SBTTL GET.RANDOM MULTI-ORIVE TEST ROUTINES 
011276 .PSECT sCODE$, RO 

000000 0041357 000000G GET. RANDOM: - 
JSR R1, $SAVES 3 3408 

000004 013703 001200’ MOV SEED .R3 3 3426 
000010 013702 001202: MOV NEXT . RANONUM, R2 
000014 005001 CLR R1 3 COUNT 3424 
000016 010200 18: MOV R2,RO 3 3426 
000020 060300 ADO R3,RO 
000022 006300 ASL RO 
000024 006300 ASL RO 
000026 010037 001200' MOV RO, SEED 
000032 062737 000004 001200' ADO 4, SEED 
000040 010246 MOV R2,-(SP) : 3427 
000042 012746 000004 MOV 04, -(SP) 
000046 004737 000000G JSR PC, BLEOIV 
000052 013703 001200' MOV SEED ,R3 
000056 060300 ADO R3,RO 
000060 010037 001202’ MOV RO, NEXT .RANONUM 



000072 022626 
000074 0627u1 
000100 020127 
000104 003744 
000106 00020” 

3; Routine Size: 
; Meximm stack depth per invocation: 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000000G 

000002 
000036 

36 words, Routine Bese: 
7 words 

MOV 
MOV 
CMP 
ADO 
CMP 
BLE 
RTS 

27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

RO,R2 
R2,RANDOM(R1 ) 
(SP)-,(SP)- 

$CODES + 11276 

VAX 11 Blies 16 v4.0 579 
OISK SUSER@ : [ POWERS | ZROAFO.BL2; 31 

w
e
 

ee
 

ec
 

we
 

ee
 NE X17 . RANONUM , « 

«,¢( COUNT ) 

«, COUNT 
COUNT, » 

SEQ 0340 
87 

(22) 

3428 

3425 
3424 

3408 
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ee
 

RO/RX EXERCISER 
MUALTI ORIVE TEST ROUTINES 

GLOBAL routine QIO_UNIT : novalue « 

o 

IMPLICIT INPUTS: 

IMPLICIT OUTPUTS: 

e
s
 

e
e
 

e
e
 
Y
e
 

ee
 

O
e
 
e
e
 

e
s
 

ee
) 

begin 

local 
MOO_COUNT : byte, 
TBL_COUNT : byte, 

27?-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

SELECT_RO : byte initial (byte (TRUE)), 
'2ZZ RO_COUNT : word initial (0), 

RX_COUNT : word initiel (0); 

MODE 

o
e
 

ee
 

Y
O
Y
 
O
e
 
O
e
 

oe
 

RO_COUNT = 0; 
RX_COUNT = 0; 

ince OFFSET from (0 + OF_UN) to (CUNITS_PER_CNTR - 1) © UNIT_SIZE + OF UN) by UNIT_SIZE do 

THIS ROUTINE IS CALLED BY QIO_GEN TO RANDOMLY SELECT ONE UNIT 
CONFIGURED UNDER THE CURRENT CONTROLLER (CCTLR) TO BE USED FOR THE 
CURRENT QIO OR QIO PAIR. THE UNIT SELECTED IS BASED ON THE NUMBER OF 
UNITS ELIGIBLE TO RECEIVE AN I/O REQUEST (FROM 1 TO 4) ANO THE FIRST 
RANDOM NUMBER IN THE RANDOM NUMBER TABLE CRANOOM). 

CST_ADOR - ADDRESS OF CURRENT CONTROLLER'S CST 

THE RD/RX DISK NUMBER (DISK ADORESS) IS LOADED INTO THE 
APPROPRIATE FIELD OF BOTH MSCP PACKETS. 

THE UNITS WILL BE SELECTED ON AN ADJUSTABLE RATIO, ROS1/52 TO RX5O, 
SELECTED VIA THE SOFTWARE PARAMETERS 

THIS MODE IS FOR SELECTING DEVICES ON THE FOLLOWING SCHEME: 
CHOOSE A DEVICE AND KEEP IT SELECTED FOR A CONSTANT TIME, THEN 
MOVE TO THE NEXT. THIS IS NON-RANDOM, FIXED SEQUENTIAL OPERATIONAL 

!Z2ZZ 
a 4 

if (.CST_ADOR (.OFFSET + OF _DATA, O_PRES) eql PRESENT) and 
(.CST_ADOR [.OFFSET + OF _DATA, D_STAT) eaql ONLINE) and 
(not .CST_ADOR (.OFFSET + OF _DATA, D_FATAL)) 

then 

if (.CST_ADOR (.OFFSET + OF _OATA, O_TYPE) eal FIXED) 
then 

RD_COUNT = 
else 

RX_COUNT = 

.RD_COUNT + 1 

-RX_COUNT ¢ 1; 

! NUMBER OF RD51/52s UNDER TEST 

! NUMBER OF RX50s UNDER TEST 

SEQ 0341 
VAX-11 Bliss 16 V4.0 579 Page 88 
DISK SUSERZ: [ POWERS ) ZROQAFO.BL2; 31 



Be
 

Ge
 

Ge
 

G8
 

OF
 

@s
 

Os
 

GH
 

Oe
 

Ge
 

Gt
 

OS
 

Oh
 

OF
 

Ge
 

Ge
 

Ge
 

OF
 

Ge
 

Gt
 

Os
 

Gt
 

OS
 

OF
 

OF
 

OF
 

OF
 

G2
 

Gs
 

@ 
Gs
 

Gs
 

Ge
 

Os
 

Ge
 

OF
 

Os
 

OF
 

OF
 

Ge
 

Be
 

Be
 

Os
 

OF
 

Of
 

Cf
 

OF
 

Be
 

oe
 

Ge
 

OF
 

Be
 

oF
 

V
U
I
U
U
I
U
I
U
I
 

a 
U
e
 

a
a
h
 
P
h
a
 

a
U
 

DS 
& 

& 
W
U
 
U
I
I
 

GI
 

Ot
 
E
t
 

Gt
 

Gt
 
G
D
 
G
G
 

Gd
 
G
d
 

Gt
 

Gn
 
P
G
 
P
F
 

0 
PR
. 
P
G
 
P
P
 

'ZZ2Z 
'ZZZ 
'ZZ2Z 
!Z2ZZ 
'ZZZ 
!ZZ2Z 
'Z2Z 
!ZZZ 
'ZZZ 
$ZZZ 
$ZZZ 
$Z2Z 

ae 

RO/RX EXERCISER 2? Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 
MULTI ORIVE TEST ROUTINES 26-Dec 1984 08:09:06 DISK SUSER2: [ POWERS ) ZRGAFO.BL2; 31 

if (not BIT_TST (SWP_FLAGS, SWF_ROM)) and ! NOT RANOOM MODE 
(not BIT_TST (SWP_FLAGS, SWF _SEQ)) ! NOT RANDOM SEQUEUNTIAL MODE 

ther 

if (.BST_CNT neq 0) and 
(.CST_ADOR [.BST_DEV + OF DATA, O_PRES) eal PRESENT) and 

(.CST_ADOR [.B8ST_DEV + OF _DATA, D_STAT] eal ONLINE) and 

(not .CST_ADOR [.8ST_DEV + OF DATA, D_FATAL)) 
then 

in 

BST_CNT = .BST_CNT 1; 
SET_UPAR (.BST_DEV); 
MAD1 (OK_NUM) = .CDISK; 
MAD2 (DOK_NUM) = .CDISK; 
return; 
end 

else 
begin ! GET NEW DEVICE 

incr OFFSET from (0 + OF_UN) to (CUNITS_PER_CNTR 1) * UNIT_SIZE + OF _UN) by UNIT_SIZE do 

if €©.CST_ADOR (.OFFSET + OF DATA, D_PRES) eal PRESENT) and 
(.CST_ADOR (.OFFSET + OF DATA, DO_STAT]) eal ONLINE) and 
(not .CST_ADOR [ .OF FSET + OF _DATA, O_FATAL)) 

then 

if (.CST_ADOR (.OFFSET + OF DATA, D_TYPE] eql FIXED) 
then 

RD_COUNT = .RO_COUNT + 1 ' NUMBER OF RD51/S2s UNDER TEST 

else 
RX_COUNT = .RX_COUNT ¢ 1; ' NUMBER OF RXSOs UNDER TEST 

incr OFFSET from (O + OF_UN) to (CUNITS_PER_CNTR - 1) ¢ UNIT_SIZE + OF UN) by UNIT_SIZE do 
begin 

if (.BST_DEV eal 0) or 
(.8ST_DEV eal CCUNITS_PER_CNTR - 1) © UNIT_SIZE + OF _UN)) 

then 
BST_DEV * OF _UN 

else 
BST_DEV = .BST_DEV + UNIT_SIZE; 

if (.CST_ADOR (.BST_DEV + OF _DATA, D_PRES) eqi PRESENT) and 
(.CST_ADOR (.BST_DEV + OF DATA, D_STAT] eal ONLINE) and 
(not .CST_ADOR [.BST_OEV + OF _DATA, O_FATAL)) 

then 
begin 

if .CST_ADOR (.BST_DEV + OF _DATA, D_TYPE] eal REMOVABLE 
then 

BST_CNT = .RX_MAX_SEQ_CNT /“ .RX_COUNT 
else 

! ALREADY WITHIN DEVICE 
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SEQ 0343 

RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 90 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUSERZ: [POWERS )ZROAFO.BL2; 31 (23) 

8ST_CNT = .RD MAX_SEQ_CNT 7” .RD_COUNT; 

if .8ST_CNT eql 0 
then 

BST_CNT = 1; 

SET_UPAR ( .BST_DEV)D; 
MAD1 [OK_NUPt) = .COISK; 
MAD2 (OK_NUM) = .CDISK; 
return; 

end; 

end; 

end; 

RANDOM SELECTION OF DRIVES 

DETERMINE IF ROS1/S2s ARE TO BE SELECTED 

if €C.RANDOM (ROM_LEN - 1) and #0'077777' ) mod 100) gequ .SWP_RAT 
hen 

SELECT_RD = FALSE; 

IF RD51/S2s SELECTED 

COUNT NUMBER OF RD5S1/S2s AVAILABLE 

if .SELECT_RD 
then 

in 

_COUNT = O; * COUNT THE NUMBER OF RDOs UNDER TEST 

iner OFFSET from (O + OF _UN) to (CUNITS_PER_CNTR - 1) «© UNIT_SIZE + OF _UN) by UNIT_SIZE do 

if (.CST_ADOR (.OFFSET + OF _DATA, O_PRES) eal PRESENT) and 
(.CST_ADOR (.OFFSET + OF DATA, O_STAT) eal ONLINE) and 
(.CST_ADOR (.OFFSET + OF _DATA, OD_TYPE) eal FIXED) and 
(not .CST_ADOR [ .OFFSET + OF DATA, O_FATAL)) 

then 
begin 
STORAGE {.MOO_COUNT)} = .OFFSET; 
MOD_COUNT = .MOD_COUNT + 1; 
end; 

* SELECT ON OF THE RD51/S526 



HLL 
SEQ 0344 

ZRQANS RDO/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 $79 Page 91 

v02.1 MULTI DRIVE TEST ROUTINES 26 Dec-1984 08:09:06 DISK $USERZ; [POWERS )ZRQAFO.BL2; 31 (23) 

3 3591 3 
3 3592 3 if .MOD_COUNT neq 0 ‘ If AT LEAST ONE RO5S1/S2 PRESENT 

3 3593 3 then 

3 3595 4 TBL_COUNT «= O; 
: 3596 4 
: 3597 4 do 
: 3598 5 in 
: 3599 5 SET_UPAR (.STORAGE [(.RANDOM [.TBL_COUNT) and #0'077777' ) mod .MOD COUNT)); 
3 3600 5S TBL_COUNT = .TBL_COUNT + 1; 
; 3601 5 end 
3 3602 5 until (C.CST_ADOR [.CUOFF + OF DATA, O_PRES] eal PRESENT) and 
3 3603 «(5S (.CST_ADOR {.CUOFF + OF _DATA, O_STAT]) eaql ONLINE) and 
3 3604 4 (not .CST_ADOR [.CUOFF + OF DATA, D_FATAL])) or 

3 3605 4 (.TBL_COUNT eql ROM_LEN); 
3 3606 4 
3 3607 4 MAD (DK_NUM) = .COISK; 
3 3608 4 MAD2 (OK_NUM) = .COISK; 
3 3609 4 return; 
3 3610 3 end; 
3 311 3 
3 3612 2 end; 
3 3613 2 
3 3614 2 3 
3 3615 2 ' IF NO ROS1/52 SELECTED, SELECT AN Rx50 
3 1 ! 
3 3617 2 * COUNT THE NUMBER OF RX50s 
3 3618 2 ! 
3 3619 2 
3 3620 2 MOO_COUNT = 0; 
3 3621 2 
F 3622 2 iner OFFSET from (0 + OF _UN) to (CUNITS_PER_CNTR - 1) © UNIT_SIZE + OF UN) by UNIT SIZE do 

3 3624 2 if (.CST_ADOR (.OFFSET + OF _DATA, D_PRES) eql PRESENT) and 
3 3625 2 (.CST_ADOR (.OF FSET + OF _DATA, O_STAT] eal ONLINE) and 
3 3626 2 (.CST_ADOR [.OFFSET + OF DATA, D_TYPE] eql REMOVABLE) and 
F 327 3 (not .CST_ADOR (.OFFSET + OF _DATA, O_FATAL)) 
H 3628 2 then 
F 3629 3 begin 
3 3630 3 STORAGE ([.MOO_COUNT]) = .OF FSET; 
3 3631 3 MOO_COUNT = .MOD_COUNT - 1; 
3 3632 2 end; 
3 3633 2 
; 3634 2 Hy 
3 3635 2 * AND CHOOSE ONE! 
F 3636 2 ! 
3 3637 2 
3 2638 2 if .MOO_COUNT neq 0 
3 3639 2 then 
3 3640 3 begin 
3 3641 3 TBL_COUNT = O; 
FH 3642 3 
H 3643 «3 do 
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RO/RX EXERCISER 27-Dec-1984 13.06:46 VAX-11 Bliss 16 V4.0 579 
MULTI DRIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK SUSER2: [POWERS ) ZRQAFO.BL2; 31 

begin 
SET_UPAR (.STORAGE (( RANDOM [.TBL_COUNT] and #0'077777' ) mod .MOO_COUNT)); 
TBL_COUNT = .TBL_COUNT + 1; 
end 

until (C.CST_ADOR [.CUOFF + OF DATA, D_PRES) eal PRESENT) and 
(.CST_ADOR [.CUOFF + OF _DATA, D_STAT] eal ONLINE) and 
(not .CST_ADOR [.CUOFF + OF _DATA, D ©ATAL))) or 

(.TBL_COUNT eql ROM_LEN); 

MAD1 (OK_NUM) = .COISK; 
MAD2 (OK_NUM) = .CDISK; 
return; 

end; 

IF NO UNIT SELECTED SO FAR BY ABOVE METHOD, SELECT ANY ONE AT RANOOM 

COUNT ALL UNITS AVAILABLE 

MOD_COUNT = 0; 

incr OFFSET from (0 + OF UN) to (CUNITS_PER_CNTR - 1) * UNIT_SIZE + OF _UN) by UNIT_SIZE do 

if (.CST_ADDR (.OFFSET + OF DATA, D_PRES) eal PRESENT) and 
(.CST_ADOR [.OFFSET + OF _DATA, D_STAT] eql ONLINE) and 
(not .CST_ACOR [.OFFSET + OF _DATA, D_FATAL]) 

then 
begin 
STORAGE (.MOD_COUNT) = .OFFSET; 
MOO_COUNT = .MOD_COUNT + 1; 
end; 

* SELECT ANY ON: ONE UNIT AT RANDOM 
e 

if .MOD_COUNT neq 0 
then 

begin 
TBL_COUNT = 0; 

do 
begin 
SEY. UPAR (. STORAGE {(.RANDOM [.TB8L_COUNT) and #0'077777' ) mod .MOD COUNT]): 
TBL_COUNT = .TBL_COUNT - 1; 
end 

until (C.CST_ADOR [.CUOFF + OF _DATA, D_PRES) eal PRESENT) ang 
(.CST_ADOR [.CUOFF + OF DATA, O_STAT} eal ONLINE) and 
(not .CST_ADOR [.CUOFF + OF DATA, D_FATAL))) or 

(. TBL_COUNT eql ROM_LEN); 

MAD1 (OK_NUM) = .COISK; 
MAD2 [OK_NUM] = .CDISK; 

SEQ 0345 
Page 92 

(23) 
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004137 

112704 
005003 
005037 
013702 
012701 
010100 
060200 
032710 
001415 
032710 
001412 
032710 
001007 
132716 
001403 
005237 
000401 
005203 
062701 
020127 
003751 
032737 
001163 
032737 
001157 
005737 
001447 

060200 
032710 
001431 

RO/RX EXERC™SER 
MULTI ORIVE TEST ROUTINES 

return 
end 

' DECLARE CNO-OF -PASS IF NO UNIT ONLINE 

else 
EOP_FLAG = TRUE; 

end; 

001000 000000G 

001150' 

001152’ 

040000 

001152' 

020000 

-SBTTL QIO.UNIT MULTI-DRIVE TEST ROUTINES 
QIO.UNIT:: 

1$: MOV 

2s: INC 
3$: ADO 

27 Dec-1984 13:66:46 
26-Dec 1984 08:09:06 

R1, $SAVE4 

RD. COUNT 
CST.ADOR ,R2 
06 ,R1 
R1,RO 
Re,RO 
#40000, (RO) 

02, SWP.FLAGS 
13% 
#1000, SWP .FLAGS 
13% 
BST.CNT 
43 
BST .DEV,RO 
RO 
R2,RO 
040000, (RO) 
4$ 
BST .DEV,RO 
RO 
Re,RO 
#20000, (RO) 
43 

: ROUTINE QIO UNIT 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER@: [POWERS )ZROAFO.BL2; 31 

¢, SELECT.RD 
RX. COUNT 

« OFFSET 
OFFSET, * 

RX. COUNT 
* ,OFFSE” 
OFFSET, « 

SEQ 0346 
93 

(23) 

3432 
3449 

3468 
3473 
3471 
3473 

3474 

3475 

3478 

3480 
3478 
3482 
3471 

3486 

3487 

3490 

3491 

3492 



7RQAM3 
VOe.1 

000166 
000172 
000174 
000176 
000202 
000204 
000210 
000214 
000220 
000224 
000232 
000236 

013700 
006 300 
060200 
032710 
001022 
005337 
013746 
004737 
013700 
013760 
013700 
013760 
005726 
000207 
012702 
013700 
001403 
020027 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

001152 

000041 

000003 0011Se' 

000012 001152' 
001152’ 

000000G 
040000 

020000 

010000 

000020 

001176 

001174' 
000000G 
000000G 
001150' 

000001 001150: 
001152' 
000000G 

4$: 
S$: 

6$: 

7$: 
8$: 

9%: 

10$: 

11$; 

12s: 

C, | 

27 Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

BST.DEV,.RO 
RO 
R2,RO 
#10000, (RO) 
4$ 
BST.CNT 
BST .DEV, -( SP) 
PC,SET.UPAR 
MAD1 ,RO 
COISK,16(RO) 
MAD2 ,RO 
COISK, 16(RO) 

©3,R2 

@3,BST.DEV 
8$ 
#12,BST.DEV 
BST.DEV,RO 
RO 
CST. ADDR ,RO 
#40000, (RO) 

RX .MAX.SEQ.CNT, -(SP) 
R3,-(SP) 
10$ 
RO.MAX.SEQ.CNT, -(SP) 
RO.COUNT, -( SP) 
PC BLSOIV 
RO,BST.CNT 
11% 
#1,B6ST.CNT 
BST .DEV,(SP) 
PC,SET.UPAR 
MAD1,RO 
COISK,16(RO) 
MAD2 ,RO 
COISK,16(RO) 
(SP)+,(SP)+ 

SEQ 0347 
VAX 11 Bliss 16 V4,0-579 Page 94 
DISK$USERZ: (POWERS )ZRGAFO.BL2; 31 (23) 

: 3493 

H 3497 

; 3498 

: 3499 

3 3500 
; 3495 
; «©, OFFSET 3518 

3521 

3 3522 

: 3524 
; 3521 
; 3526 
; 3528 

; 3529 

; 3530 

3 3534 

; 3536 
; RX.COUNT,« 
: 3538 

3540 
3542 

; 3544 

; 3545 

; 3546 

3547 
3532 

; *, OFFSET 3518 
; OFFSET, « 



013746 
042716 

110316 
004737 
006300 

032710 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000036G 138: 
100000 
000144 
0000006 

000000G 

14$; 

158: 

000012 16%: 

178: 

020000 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

RANOOM+ 36, -(SP) 
#100000 , (SP ) 
0144, -(SP) 
PC ,BL$M00 
(SP )+,(SP)+ 
RO, SWP.RAT 
14% 
R4 
R4 
19% 
R3 
@3,R1 
R1i,RO 
RO 
CST.ADOR ,RO 
#40000, (RO) 

R1, STORAGECRO) 
R3 
12,21 
R1,041 

RANDOMCRO), -( SP) 
#100000, (SP ) 
- (SP) 
R3,(SP) 
PC,BL $mM00 
RO 
STORAGE( RO), CSP) 
PC, SET.UPAR 
Re 
(SP)+,CSP)-+ 
CUOFF ,RO 
RO 
CST.ADOR ,RO 
#40000, (RO) 
18$ 
#20000, (RO) 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS ) ZROAFO.8L2; 31 

SELECT.RD 
SELECT .RO 

MOO . COUNT 
«, OFFSET 
OFFSET, « 

MOD .COUNT, « 

OFFSET,« 
MOO. COUNT 
«OFFSET 
OFFSET,* 

MOO . COUNT 

TBL . COUNT 

TBL ..COUNT, + 

MOD. COUNT, « 

TBL . COUNT 

SEQ 0348 
Page 95 

(23) 

3561 

3563 
3571 

3574 
3576 
3578 

3579 

3580 

3581 

3584 

3585 
3576 

3592 

3595 
3599 

3600 
3598 
3602 

3603 



ZRQAM3 
VOe.1 

000712 
000714 
000720 
000722 
000726 
000730 
000732 
000734 
000740 
000742 
000744 
000750 
000754 
000756 
000762 
000764 
000770 
000772 
000776 
001000 
001002 
001004 
001006 
901012 
001014 
001020 
001024 
001026 
001030 
001032 
001034 
001036 
001040 
001042 
001046 
001052 
001054 
001056 
001062 
001064 
001070 
C01074 
001076 
001100 
001104 
001106 
001112 
001116 
001120 
001124 
001126 
001132 
001134 

012701 
010100 
006300 
063700 
032710 
001417 
032710 
001414 
132710 

110316 
004737 

032710 
001403 
032710 
001505 
120227 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

010000 

000020 188; 

19$: 

20s: 
000003 

0000003 
040000 

020000 

C00020 

010000 

000064 ' 

000012 als: 
000041 

223: 

000064 ' 

000020 23%: 

27 Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

CST.ADOR ,RO 
#40000, (RO) 
21s 
#20000 , (RO) 
els 
620, (RO) 
21% 
#10000, (RO) 
21% 

R1,STORAGECRO ) 
R3 
@#12,R1 
R1,041 
20% 

RANDOM(RO), - (SP) 
#100000, (SP ) 
-(SP) 
R3,CSP) 
PC,.BL M00 
RO 
STORAGE( RO), (SP) 
PC,SET.UPAR 
Re 
(SP )+,(5P)+ 
CUOFF ,RO 
RO 
CST.ADOR ,RO 
#40000 , (RO) 
23% 
920000, (RO) 
23% 
#10000, (RO) 
30% 
Re, 420 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERZ: [POWERS JZRQAFO.BL2; 31 

TBL .COUNT,« 

MOO . COUNT 
« OFFSET 
OFFSET, « 

MOOD. COUNT, « 

OFFSET, + 
MOD . COUNT 
«, OFFSET 
OFFSET, 

MON . COUNT 

TBL .COUNT 

TBL .CUUNT,« 

MOD.COUNT, « 

TBL . COUNT 

TBL .COUNT, « 

SEQ 0349 
Page 9%6 

(23) 

3604 

3605 

3607 
3620 
3622 
3624 

3625 

3626 

3627 

3630 

3631 
3622 

3638 

3641 
3645 

3646 
3644 
3648 

3649 

3650 

3651 



ZRQAM3 
v0e.1 

001140 
001142 
001144 
001146 
001152 
001154 
001156 
001162 
001166 
001170 
001174 
001176 
001202 
001204 
001206 
001210 
001212 
001216 
001220 
001224 
001230 
001232 
001234 
001236 
001240 
001242 
001244 
001246 
001252 
001256 
001260 
001262 
001266 
001270 
001274 
001300 
001302 
001304 
001310 
001312 
001316 
001322 
001324 
001330 
001332 
001336 
001340 
001344 
001346 
001352 
001360 
001364 
001372 

001335 
000501 
105003 
012701 
010100 
006300 
063700 
032710 

010160 
105203 

120227 
001335 
013700 
013760 
013700 
013760 
000207 

RD/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

24s: 
25s: 

268: 
000003 

200000G 
040000 

020000 

010000 

000064 ' 

000012 evs: 
000041 

28$: 

000000G 
100000 

000020 29s: 

000114’ 308: 

BNE 
BR 
CLRB 
MOV 
MOV 
ASL 
AOD 
BIT 
BEQ 
BIT 
BEQ 
BIT 
BNE 
CLR 
BISB 
ASL 
MOV 
INCB 
AOD 
CMP 
BLE 
TSTB 
BEQ 
CLRB 
CLR 
BISB 
ASL 
MOV 
BIC 
CLR 
MOVB 
JSR 
ASL 
MOV 
JSR 
INCB 
CMP 
MOV 
ASL 
ADD 
BIT 
BEQ 
BIT 
BEQ 
BIT 
BEQ 
CMPB 
BNE 
MOV 
MOV 
MOV 
MOV 
RTS 

27 Nec-1984 13:06:46 
26 Dec-1984 08:09:06 

CST.ADOR,RO 
#40000, (RO) 
e7$ 
#20000, (RO) 
27s 
#10000, (RO) 
e7s 

R1, STORAGECRO ) 
R3 
12,R1 
R1, 041 
26$ 
R3 
31$ 
Re 
RO 
R2,RO 
RO 
RANDOMCRO), -(SP) 
#100000, (SP ) 
-(SP) 
R3,( SF) 
PC ,.BL¢mMOD 
RO 
STORAGE (RO), (SP ) 
PC,SET. UPAR 
Re 
(SP )+,CSP)> 
CUOFF ,RO 
RO 
CST.ADOR ,RO 
440000, (RO) 
298 
#20000, (RO) 
29% 
#10000, (RO) 
30$ 
R2,020 
28% 
MAD1 ,RO 
COISK,16(RO) 
MAD2 ,RO 
COISK,16(RO) 
PC 

SFQ 0350 
VAX 11 Bliss 16 v4.0 579 Page 97 
DISK $USERZ: [POWERS )ZRGAFO.Bt 2: 31 (23) 

; 3653 
; MOD. COUNT 3664 
3; *, OFFSET 3666 
; OFFSET, « 3668 

; 3669 

i 3670 

; 3673 
; MOO.COUNT. « 

; OFFSET, « 
; MOO.COUNT 3674 
; *, OFFSET 3666 
. OFFSET,« 

; MOD .COUNT 3680 

: TBL.COUNT 3683 
i 3687 
; TBL.COUNT,« 

; MOD.COUNT, + 

; TBL.COUNT 3688 
; 3686 

; 3690 

; 3691 

; 3692 

; TBL.COUNT, « 3693 

i 3695 

; 3696 

; 3682 



ZRQANS RO/R EXERCISER 

vOe.1 

001874 112737 
001402 000207 

000001 000000G 

: Routine Size: 386 words, . 
; Meximm steck depth per :nvocet on: 

MA TI ORIVE TEST ROUTINES 

318: 

Routine Bese: 
8 words 

MOvB 
RTS 

one 

SEQ 0351 
27 Dec 1984 13:06:46 VAX 11 Bliee 16 v4.0 579 Page 96 
26 Dec 1984 08:09:06 DISK SUSERZ: [ POWERS )ZROAFO.BL2; 3! (23) 

01.E0P FLAG 3705 
eC 3432 

sCODES - 11406 
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560 0352 RO/AX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliee 16 v4.0 579 Page 99 
MULTI DRIVE TEST ROUTINES 26 Dec 1 :09:06 DISK SUSERZ: [ POWERS | ZRUAFO.BL2; 31 (24) 
GLOBAL routine QIO_FUNC : novelue = 

THIS ROUTINE IS CALLED BY QIO_GEN TO SELECT THE 1/0 FUNCTION (OPCODE ) 
TO BE USED FOR THE CURRENT Q10 OR QIO PAIR. THE FUNCTION IS OC TERMINED 
BY THE FOLLWING ALGORITHM: 

If THE CHOSEN UNIT IS PROTECTED 
THEN 

FUNCTION * READ 
ELSE CUNPROTECTED) 

FUNCTION (WRITE OR READ) IS BASED ON A RANDOM 

IN ADDITION, IF THE OPERATOR SELECTED THE OPTION OF PERFORMING WRITE 
COMPARES AT THE HOST, AND IF A “WRITE” FUNCTION WAS CHOSEN ABOVE FOR 
THE FIRST QIO, THEN A “READ” OPCODE IS LOADED INTO THE SECOND “SCP 
PACKET. OTHERWISE, THE SECOND MSCP PACKET IS RETURNED TO THE POOL. 

PERIOOIACLLY. THIS ROUTINE WILL CALL THE DUP ROUTINE BEFORE IT 222 
BEGINS ITS OWN TASK. IF THE OPERATOR HAS SELECTED, “ALSO RUN 222 
OUP EXERCISER,” THEN OUP TESTING OF CONS WILL BE INTERLEAVED ZZZ 
WITH THE REGULAR MSCP TESTING OF THE LBNS. ZZ2Z 

TO AVOID LONG, CUMULATIVE INIT TIMES, THE OUP CODE IS OMY 222 
EXECUTED AFTER (25 TIMES ‘OUPROUND’ ) MSCP I/0's HAVE BEEN DONE. 727 
THE OUMBER OF DUP I/0‘s IS ‘OUPROUND’. THIS GIVES US A 25 101 222 
INTERLEAVE . 222 

THE OUP TESTING IS DONE BY EXECUTING CONTROLLER LOCAL PROGRAMS 777 
TO READ OR WRITE/READ OBNS. AFTER THE OUP TESTING, THE CON- Z2Z 
TROLLER IS REINITIALIZED, ANC QIO_FUNC ROUTINE CONTINUES FROM 2ZZ 
WHERE IT LEFT OFF. 2z2Z 

IMPLICIT INPUTS: 
CST_ADOR - ADORESS OF CURRENT CONTROLLER'S CST 
CUOFF - CURRENT UNIT CST OFFSET 

IMPLICIT OUTPUTS: 
THE OPCODE FIELD OF ONE OR BOTH MSCP PACKETS IS LOADED. 
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e
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e
e
 

begin 

locel 
FUNC : word; ! OPCODE (READ OR WRITE) 

OUOFF = .CUOFF; {SAVE IN CASE OTHER CMDS 227 
{LEFT IN QUEUE ZZZ 

IF (C.CST_AOOR (.OUOFF + OF COUNT, D_COUNT) LEQ 0) AND !MSCP CNT©0 Z2Z 
(.CST_ADOR ( .OUOFF, D_TYPE) NEQ@ RX_50) AND !FIXEO OISK 222 



Di. 
SEQ 0353 

ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 v4.0 579 Page 100 
vO2.1 MULTI ORIVE TEST ROUTINES 26 Dec 1984 08:09:06 DISK FUSERZ: (POWERS )ZROAFO.BL2; 31 (26) 

3 3761 3 (.CST_ADOR ( .OUOFF + OF DUPFLAGS, NODUPMEDIA] NEQ 1)) !MEDIA IN 222 

; 3762 3 "272 
: 3763 2 THEN 1722 

3 3764 3 BEGIN '27Z 

3 3765 8 PUT_PKT (.MX2); YRETURN 2ND ENVLOPE 12727 

3 3766 3 MX2 = -1; t INDICATE FAILURE 222 

3 3767 «63 OUP (); 100 OuP TEST 222 
: 3768 3 CST_ADOR ( .QUOFF + OF _COUNT, O_COUNT) = tREINIT MSCP FUN 222 
3 3769 «3 (25 « .OUPROUND): 'CTION COUNTER 272 

3 3770 3 $ 
3 3771 3 ’ THE FOLLOWING REINITS 2 ENVELOPES, SO THAT THE MSCP EXERCISER 222 
: 3772 «3 ’ CAN PROCEED AS BEFORE THE OUP EXERCISER WAS CALLED. 277 
3 3773 3 : 
3 3778 #3 OUP_FLAGS = .DUP_FLAGS OR SwP_OINT; §SET OUP INIT FLAG 222 
: 3775 «3 INIT_TEST (); !REINIT CONTROLLER 222 
3 3776 3 DUP_FLAGS = .DUP_FLAGS AND (NOT SWP_DINT); !CLR DUP INIT OLAG 227 
3; 3777 3 : 
3 3778 3 MX2 = -1; $ASSUME NO OND ENVELOPE 227 
3 3779 3 IF (MX1 = GET_PKT (.CCTLR)) LSS O 'TRY FOR 1ST ENVELOPE ZZZ 
: 3780 4 OR (.E€OP_FLAG) 'IF FAILURE ZZZ 
3 3761 3 THEN RETURN; 'NO POINT TO GO ON 222 
3 3782 3 IF (CMX2 = GET_PKT ( .CCTLR)) LSS O !TRY FOR OND ENVELOPE 222 
; 3763 4 OR (.E0P_FLAG) ‘IF FAILURE 222 
>; 3764 4 THEN BEGIN $222 
3 3785 4 PUT_PKT ( .MX1); 'PUT 1ST BACK IN POOL 222 
>: 378 4 MX1 © -1; ‘INDICATE FAILURE 222 
3 3787 4 RETURN; 'OONE 222 
>; 3768 3 END; 272 
: 3789 3 2722 
3 3790 3 MAD1L = MSCP_PKT + (.MX1 ©« PKT_LEN © 2); !CALC START ADOR 222 
3 3791 3 MAD2 = MSCP_PKT + (.MX2 « PKT_LEN « 2); !OF BOTH ENVELOPES 22Z 
3 3792 3 GET_RANDOM (); 'GET SET OF RANDOM NOS 222 
3 3793 3 QIO_UNIT (); !PUT RAND UNIT NO IN 222 
z 3794 2 END; ‘ENVELOPES 222 
3 3795 2 12772 
3 3796 2 $ MSCP CODE STARTS HERE ZZz 
3; 3797 2 ‘ 222 
3 37986 2 
3 3799 2 CST_ADOR [.CUOFF + OF COUNT, O_COUNT) = H 222 
3 3800 2 .CST_ADOR (.CUOFF + OF __COUNT, D_COUNT] -1; !DECR MSCP FUNCTION CNTR 222 

3 $802 2 MAD2 (OPCODE]) = 0; ' ASSUME 2ND PACKET NOT NEEDED 

; 3604 2 if (.CST_ADOR (.CUOFF + OF _DATA, O_PROT) eql UNPROTECTED) and ' IF “FORCED ERROR" SET IN LAST READ, 
; 3805 2 €.CST_ADOR [ .CUOFF +» OF _DATA, O_TYPE) eal FIXED) and ! REWRITE SAME BLOCK 

; 43606 3 C.FORCED_ERROR ) ‘ 
3 3807 2 
; 3608 2 FUNC = OP _WRT 
3 3809 2 else 
; 3810 2 

: 3811 2 if .CST_ADOR (.CUDFF «+ OF _DATA, D_PROT) eal PROTECTED ‘ IF UNIT IS PROTECTED 
3 12 2 then ~ 

3 3813 2 FUNC = OP_RO ' SET FUNCTION TO READ 
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RD/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

else 

if (RANDOM (1) and 1) 
then 

FUNC «= OP RO 
else 

FUNC = OP WRT; 

IF (.CST_ADOR [.CUOFF + OF _DATA, D PROT) eal UNPROTECTED) 
THEN 

IF .RW_BALANCE GEQU TOO_MANY_READS 
THEN 

FUNC = OP_WRT; 

if (MAD1 (OPCODE) = .FUNC) eaql OP_WRT 
then 

in 

RAS (CMO_TYPE) = NON_SEQ_CMO; 

if BIT_TST (CSWP_FLAGS, SWF _CwC) 
then 

MAD1 (MOOIFY) = MD_CMP 
else 

if BIT_TST (SWP_FLAGS, SWF _HWC) 
then 

nm 

1 (MOOIFY) = MD_EXP; 
MAD2 {OPCODE] = OP_RO; 
MAD2 (MOOIFY) = MD_EXP; 
MAD2 (CHO_TYPE] = NON_SEQ_CMD; 
end; 

end 
else 

in 

1 (CMHD_TYPE) = NON_SEQ_CMOD; 

if BIT_TST (SWP_FLAGS, SWF_CRC) 
then 

MAD1 (MODIFY) = MD_CMP; 

end; 

if .MAD2 (OPCODE) eal 90 
then 

begin 

PUT_PKT ( .MX2); 
MX2 = -1; 

end; 

27-Dec-1964 13:06:46 
26 -Dec - 1984 08:09:06 

5EQ 0354 
VAX-11 Bliss 16 V4,0 579 Page 101 
DISK SUSERZ@: [POWERS | ZRQAFO.BL2; 3. (24) 

! USE 2ND RANDOM NUMBER TO SELECT 

: READ 

! WRITE 

!I1/0’'s ARE CANCELLED WHEN CMD 227 
!RING IS FULL. OON'T LET THIS 222 
UPSET THE BALANCE BETWEEN Z22Z 
'THE NUMBER OF READS AND Z2Z 
!WRITES. ZZ2Z 

! LOAD CHOSEN OPCODE. IF WRITE 

! NON -SEQUENTIAL COMMAND 

! IF CONTROLLE® DOES WRITE -COMPARES 

' ADD COMPARE MODIFIER 

! If HOST DOES WRITE -COMPARES 

SET WRITE AS AN EXPRESS REQUEST 
SET READ OPCODE INTO 2ND MSCP PACKET 
SET READ AS AN EXPRESS REQUEST TOO 
NON-SEQUENTIAL COMMAND 

! NON-SEQUENTIAL COMMAND 

! IF READ-COMPARES FUNCTION IS READ 

! ADO COMPARE MODIFIER 

' IF NO OPCODE IN 2ND PACKET 

* RETURN 2NO PACKET TO POOL 
' MARK IT UNUSED 



004137 

013737 

ole 
SEQ 0355 

RD/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 102 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:04 DISK $SUSERZ: [POWERS )ZROAFO.BL2; 31 (24) 

end; § ROUTINE QIO FUNC 

.SBTTL QIO.FUNC MULTI-OPIVE TEST ROUTINES 
000000G QIO.FUNC:: 

JSR Ri, $SAVE4 3 3708 
090000G 001156 MOV CUOFF , OUOF F 3 3757 

000000G MOV CST.ADOR,R2 : 3759 
001156 MOV DUOFF ,R1 

MOV R1,RO 
ASL RO 
ADO R2,RO 

000022 TST 22(RO) 
BGT 43 
MOV R1,RO ; 3760 
ASL RO 
ADO R2,RO 

000020 BITB @20,(RO) 
BEQ 43 
MOV R1,RO ; 3761 
ASL RO 
ADO R2,RO 

000020 TST 20(RO) 
BMI 4s 

000112' MOV MX2, -(SP) ; 3765 
000000G JSR PC PUT .PKT 
177777 000112’ MOV @-1,MX2 ; 3766 
000000V JSR PC.0UP ; 3767 
001156‘ MOV DUOFF ,R1 ; 3768 

ASL R1 
000000G ADD CST.ADOR,R1 
000000G MOV DUPROUND , (SP ) : 3769 
000031 MOV #31,-(SP) 
000000G JSR PC, BL ¢MUL 
000022 MOV RO, 22(R1) 
000002 000000G BIS @2,0UP .FLAGS ; 3774 
001134' JSR PC, INIT. TEST 3 3775 
000002 000000G BIC 02 ,0UP .FLAGS ; 3776 
177777 000112' MOV @-1,MX2 j 3778 
0000006 MOV CCTLRA, (SP) : 3779 
000000G JSR PC,GET.PKT 
000110' MOV RO,MX1 

BLT 2% 
000001 000000G BITB 1,€0P .FLAG ; 3780 

BNE 2% : 3708 
000000G MOV CCTLR, (SP) : 3782 
000000G JSR PC,GET.PKT 
000112 MOV RO, MX2 

BLT 1$ 
000001 0000006 er7e $1. £0P FLAG : 3783 

$ 
000110’ 1$: MOV Mx1,(SP) ; 3785 
000000G JSR PC PUT .PKT 



RD/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

177777 =©000110° 
2s: 

000110° 3$: 
000106 
000000G 
000000G 
000114’ 
000112 
000106 

000000G 4%: 

100000 S$: 

000001 000002G 

000041 6$: 

000042 7$: 
8$: 

000114' 9%: 

G12 
27-Sec 1984 13:06:46 
26-Dec-1984 08:09:06 

@-1,MX1 
(SP)+,(SP)> 

@MSCP .PKT ,RO 
RO,MAD1 
MX2, (SP) 
#106, -(SP) 
PC BL SMUL 
@MSCP .PKT ,RO 
RO,MAD2 
PC ,.GET.RANOOM 
PC,QIO.UNIT 
@10,SP 

9% 

R2,22(RO) 
R2, 042 
106 
€2,4(RO) 

SEQ 0356 
VAX 11 Bliss 16 v4.0 579 Page 103 
OISK SUSER2: [POWERS )ZRQAFO.BL2; 31 (24) 

3786 
3787 
3784 
3790 

; 3791 

w
 ~ wo
 

w
 

«FUNC 3818 

¢ FUNC 3820 

3836 
FUNC, 3831 
FUNC, 

; 3834 



000610 
000616 
000622 
000624 
000632 
000634 
000636 
000642 
000646 
000654 
000656 

3; Routine Size: 
>; Maximum stack depth per invocation: 

032703 
001025 
032703 
001425 
012760 
112714 
012761 
112761 
000411 
112760 
032703 
001403 
012760 
105714 
001010 
013746 
004737 
012737 
005726 
000207 

RD/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000020 

000040 

100000 
000041 
100000 
000002 

000002 
000004 

040000 

000112 
000000G 
177777 =©900011e' 

000024 

216 words, 

108: 

118: 
128: 

133: 

Routine Base: 
10 words 

H12 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

620,R5 
11$ 
040 ,R3 
12$ 
@- 100000 , 24(RO) 
041,(R4) 
#-100000, 24(R1) 
@2,4(R1) 
12s 
@2,4(RO) 
04,R3 
les 
#40000 , 24( RO) 
(R4) 
13% 
MX2, -CSP) 
PC PUT .PKT 
@-1,MXe 
(SP )+ 
PC 

sCODE$ + 13012 

SEQ 0357 
VAX-11 Bliss 16 V4.0-579 Page 104 
DISK SUSERZ: [POWERS )ZROAFO.BL2; 31 (24) 

; 3836 
; 3838 
; 38641 

3 3844 
; 3845 
H 3846 
; 3847 
: 3631 
3 3852 
; 3854 
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RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0-579 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 03:09:06 DISK SUSER]: (POWERS ) ZROAFO.BL2; 31 

GLOBAL ROUTINE OUP : NOVALUE = 
t. 
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$222 
THIS ROUTINE IS CALLED BY QIO_FUNC AFTER 25 *« 'DUPROUNO’ RO/WTS. 227 
THIS EXERCISER WAS PLACED IN THE MIDOLE OF THE MSCP EXERCISER, ZZZ 
SO COMMON INIT AND OTHER ROUTINES COULD BE USED. 227 

THE DUP EXERCISER WILL PERFORM EITHER READ-ONLY, OR WRITE-READ 222 
COMPARE OPERATIONS ON THE DIAGNOSTIC BLOCKS (DBNS). IT WILL 222 
RECORD THE STATISTICS IN THE TALLY TABLES. z27 

THE PROGRAM USES CONTROLLER LOCAL PROGRAMS TO WRITE AND READ 222 
OBNS. WHEN WRITING TO THE DBNS, A ONE WORD PATTERN WILL BE Z22ZZ 
SELECTED, ANDO REPLICATED THROUGH A 256 WORD BLOCK FOR DATA. 2ZZ 
THE ROUTINE WILL WRITE ‘OUPROUND’ NUMBER OF SEQUENTIAL OB8N ZZZ 
BLOCKS. IF THE CONTROLLER LOCAL PROGRAMS EXIST, AND THE OPERATOR 227 
SELECTS ‘WRITE TO OIAGNOSTIC AREA’, WRITE-READ-COMPARES WILL BE 2Z2ZZ 
PERFORMED ON THE OBNS. OTHERWISE, READS WITH NO COMPARES WILL BE 222 
DONE. BAD BLOCKS FOUND IN THE COMPARISON TESTS WILL NOT BE LIST- Z2Z 
E€D IN THE RCT TABLES. 277 

AFTER ‘DUPROUND' NUMBER OF DBNS HAVe BEEN TESTED, THE ENVELOPES 222 
WILL BE REINITIATED, SO THAT THE MSCP EXERCISER CAN CONTINUE 22Z 
AS BEFORE. 2ZZ 

222 
IMPLICIT INPUTS: 2ZZ 

CCTLR - CURRENT CONTROLLER NUMBER 22Z 
CST_ACORS - CONTAINS THE CURRENT CONTROLLER 222 

STATUS TABLE 2ZZ 
CUOFF - CURRENT OFFSET IN CST TABLE FOR 222 

PARTICULAR DRIVE 227 

IMPLICIT OUTPUTS: 222 
S_PATTERN - PATTERN BEING WRITTEN TO DBNS 277 

$222 
!2Z2 

SEQ 0358 
Page 105 



ZRQAMS RD/RX EXERCISER 

vo0e.1 MULTI DRIVE TEST ROUTINES 

: 3906 1 
3 3907 1 

; 3908 2 BEGIN 

: 3909 2 OWN 
; 3910 2 TEMP : WORD; 
3 3911 2 
3 3912 2 *PRINTX (0BM110); 
: 3913 2 *PRINTX (DER1O); 
3 3914 2 
3 3915 2 until (.CRN_LOW eqlu .RP_ADOR (CRF_LO)) or 
3 3916 2 (.EOP_FLAG eql true) do 
: 3917 3 begin 
3 3918 3 BREAK; 
: 3919 3 PROC _RETPKTC); 
3 3920 3 RP_INOX = .RP_INOX + 1; 
3 3921 3 if .RP_INDX geq RP_CNT then (RP_INOX = 0;); 
3 3922 3 RP_ADOR = RETPKT + (.RP_INOX « RP_LEN * 2); 
3 3923 2 end; 
3 3924 2 
; 3925 2 
: 3926 2 S_PATTERN = .RANDOM (1); 
: 3927 2 
3 3928 2 
3 3929 2 THEN (CST_ADOR [ .DUOFF + OF _DBN, D_D6N) = 0); 
3 3930 2 
: 3931 2 DUPIOLE (€); 
: 3332 2 IF .CST_ADOR [.OUOFF + OF _DBN, NOOUPMEDIA) E@ 1 
3 9 2 
3 3934 2 TEMP = .CST_ADOR [.DUOFF + OF_DBN, 0_DB8N); 
3 3935 2 INCR DBNCNT FROM (.TEMP + 1) TO (.TEMP + .ckspround) 00 
und 
F 3936 3 BEGIN 
F 3937 3 IF .CST_ADOR { .OUOFF + OF _DBN, DUPWRITE] 
N WRITE OBN'S 
3 3936 3 THEN 
; 3939 4 BEGIN 
i 3940 4 OUPIOLE ():; 

3 3941 4 OUPWRTIDBN (); 
; 3942 35 ENO; 
; 3943 (3 
3 3944 (3 DUPIDLE (); 
; 3945 3 DUPREDOBN (); 
3 3946 3 
3 tol 3 CST_ACOR [ .DUOFF + OF _DBN, D_DBN) = .CST 

; 3949 3 IF .CST_ADOR (.DUOFF + OF __DBN, DUPERROR) 
3 3950 3 THEN RETURN; 
3 3951 2 ENO; 
3 3952 #1 ENO; 

001204 -PSECT %8GGG$, 
001204 TEMP : -<BLKW 1 

Je 
SEQ 0359 

27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 106 
26-Dec-1984 08:09:06 CISKSUSER2: [POWERS )ZRQAFO.BL2; 31 (26) 

' TO ENSURE THAT ALL RETURN MESSAGES HAVE BEEN PROCESSED 
! Make sure ell MSCP commands are completed 

BREAK FOR ACT 
PROCESS RETURN PACKET TO SEE IF OK FOR DUP 
INCREMENT RP_INDX 
MAKE SURE THE COUNTER DOES NOT GET TO BIG 
CALCULATE RETPKT ADDRESS 

!OTHER UNIT VARIABLES 

IF (.CST_ADOR [.OUOFF + OF _OBN, D_OBN) + .dupround) GEQ 144 ! TEST TO SEE IF NEXT DBN'S TO LARGE 
! CIRCLE ARROUNO IF OBN TO LARGE 

! DO A GET DUST STATUS TO FINO IF LOCAL DUP MEDIA 
THEN RETURN; ! IF DUP LOCAL MEDIA NOT THERE THEN RETURN 

! INCREMENT FROM RELATIVE DBN TO DBN + dupro 

! IF WRITE FLAG SET IN CST TABLE THE 

' MAKE SURE THE CONTROLLER IS IN AN IDLE STA 

! CALL ROUTINE TO HANOLE WRITTING ROUTINES 

! MAKE SURE CONTROLLER IN IDOLE STATE 
' CALL ROUTINE TO HANOLE READING DBN'S 

ADDR [.DUOFF + OF_DBN, D_DBN)} + 1; ! INCREMENT RELATIVE DBN COUNTER 

EQL 1 ' ERROR IN DUP REINITIALIZE 
! AND RETURN 

RO 



K1e 
SEQ_0360 

ZROAM3 RD/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 “4,0-579 Page 107 
vo2.1 MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 — DISKSUSERZ: [POWERS }ZRQAFO.BL2; 31 (26) 

.SBTTL DUP MULTI-ORIVE TEST ROUTINES 
013672 -PSECT $CODE$, RO 

000000 004137 0000006 DUP:: JSR R1, $SAVE3 3869 
000004 013700 000000G 1$; MOV RP . ADDR, RO 3915 
000010 023760 0000006 000004 CMP CRN.LOW, 4(RO) 
000016 001433 BEG 3$ 
000020 123727 000000G 000001 CMPB EOP. FLAG, @1 3916 
000026 001427 BEQ 3$ 
000030 104422 TRAP 22 3917 
000032 004737 000000v JSR PC PROC .RETPKT ; 3919 
000036 005237 000000G INC RP . INDX 3920 
000042 023727 0000006 000010 CMP RP .INOX,@10 ; 3921 
000050 002402 BLT 2$ 
000052 005037 0000006 CLR RP . INDX 
000056 013746 000000G 2s: MOV RP. INDX, -( SP) 3922 
000062 012746 000054 MOV 054, -(SP) 
000066 004737 000000G JSR PC, BL SMUL 
000072 062700 0000006 ADD @RETPKT RO 
000076 010037 0000006 MOV RO.RP ADDR 
000102 022626 CMP (SP)+,(SP)> 3917 
000104 000737 BR 18 3915 
000106 013737 0000026 0000006 3%: MOV RANDOM+2,S.PATTERN 3926 
000114 013700 001156’ MOV DUOFF , RO 3928 
000120 006300 ASL RO 
000122 063700 0000006 ADD CST.ADOR,RO 
000126 005001 CLR R1 
000130 156001 000020 BISB  20(RO),R1 
000134 063701 ADD DUPROUND . R1 
000140 020127 000220 CMP R1, 0220 
000144 002402 BLT 43 
000146 105060 000020 CLRB =. 20( RO) 3929 
000152 004737 000000V As: JSR PC ,DUPIOLE 3931 
000156 013700 001156’ MOV DUOFF , RO 3932 
000162 006300 ASL RO 
000164 063700 0000006 ADD CST.ADOR RO 
000170 005760 000020 TST 20(RO) 
000174 100456 BMI 8s 
000176 116037 000020 001204' MOVB =. 20( RO), TEMP 3934 
000204 105037 001205’ CLRB TEMP 
000219 013703 001204: MOV TEMP ,R3 ; 3935 
000214 063703 000000G ADD OUPROUND , R3 
000220 013700 001156’ MOV DUOFF , RO 3937 
000224 006300 ASL RO 
000226 063700 0000006 ADD CST. ADDR, RO 
000232 010001 MOV RO,R1 
000234 062701 000020 ADD #20,R1 
000240 013702 001704’ MOV TEMP ,R2 ; *,OBNCNT 3935 
000244 000427 BR 7$ 
000246 032711 010000 S$: BIT #10000, (R1) 3937 
000252 001404 BEQ 6$ 
000254 004737 000000V JSR PC ,DUPIOLE : 3940 



3 Routine Size: 
3 Maximum stack 

3 3953 1 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

000000V 
000000V 6%: 
000000V 
001156' 

000000G 

000020 

040000 

7$: 

8$: 

110 words, Routine Base: 
depth per invocation: 7 words 

JSR 
JSR 
JSR 
MOV 
ASL 
ADO 
MOV 
ADO 
INCB 
BIT 
BNE 
INC 
CMP 
BLE 
RTS 

Lic 

27-Dec-1984 13:06:46 
26-Dec 1984 08:09:06 

PC ,.OUPWRTOBN 
PC ,,DUPIOLE 
PC .OUPREDDBN 
DUOFF ,RO 
RO 
CST.ADOR ,RO 
RO,R1 

$CODE$ + 13672 

SEQ 0361 
Page 108 

(26) 

3941 
3944 
3945 
3947 

VAX-11 Bliss 16 V4.0 579 
OISK SUSERZ;: [POWERS )ZROQAFO.BL2; 31 

3 se 
; DBNCNT 3935 
; OBNCNT,¢ 

3 3869 



t' 

at 

SEQ 0362 
ZRQAM3 RD/RX EXERCISER 27 Dec 1984 13:06:46 VAX 11 Blies 16 V4.0 579 Page 109 

voe.t MULTI DRIVE TEST ROUTINES 26 Dec 1984 08:09:06 DISK $USER2@: (POWERS )ZROAFO.BL2; 31 (27) 

3 3994 1 GLOBAL ROUTINE DUPWRTIDBN : NOVALUE = 

H 3955 1 
3 3956 1 fe 
3 3987 1 * THIS ROUTINE IS CALLED BY DUP ROUTINE TO USE THE CONTROLLER LOCAL PROGRAM 

3 3958 1 ' “WRTIDOBN”. TO USE THE PROGRAM THE OPTIONAL OUP SUB-PROTOCAL IS USED TO 
3 3989 1 ' COMMUNICATE WITH THE CONTROLLER. THE PROGRAM WRITES TO A DIAGONOSTIC BLOCK (DB6N) 
3 3960 1 ' THE WORD IN "“S_PATTERN” IS WRITTEN TO THE 256 WORDS IN THE ODBN. IF AN ERROR OCCURS 
3 3961 1 ‘ WHILE RUNNING THE CONTROLLER LOCAL PROGRAM THE ERROR IS USSUALLY REPORTED IN THE 

3 3962 1 * OUP BUFFER. (EX. ILLEGAL UNIT NUMBER, ILLEGAL BLK ©, DEVICE ERROR, ZERO LENGHT MSG) 

3 3963 1 ’ 
3 3964 1 ’ IMPLICIT INPUTS: 
3 3965 1 ! CST_ADORS - CONTAINS THE CURRENT CONTROLLER STATUS TABLE 
3 3966 1 ‘ DUOF F - CURRENT OFFSET IN CST TABLE FOR PARTICULAR ORIVE 
3 3967 1 ’ S PATTERN CONTAINS PATTERN WORD! 

H 3968 2 BEGIN 
3 3969 2 LOCAL ! ZZZ 
: 3970 2 TRYNUM : WORD, : 222 
3 3971 2 MAX_TRY COUNT : word initial (9); ' MAXIMUM NUMBER OF RETRIES BEFORE ERROR 272 
: 3972 2 ! 222 
3 3973 2 LABEL : 222 
3 3974 2 OUP _WLOOP; 'START OF DUP WRITE RETRY LOOP ZZZ 

3 3975 2 
3 3976 2 'PRINTX (DERI1); 
3 3977 2 T ADOR (T_DBN_WT) = .T_ADOR [T_DBN_WT) + 1; ' INCREMENT © OF WRITES GIVEN 
3 3978 2 
3 3979 2 TRYNUM = 0; 'ZERO TRY COUNTER 222 
3 3980 2 DUP _WLOOP : ‘LABEL FOR LOOP EXCAPE ON GOOD WRITE 222 
3 3981 3 BEGIN ‘BEGIN DUP_WLOOP 222 
; 3982 2 INCR TRIES FROM 1 TO 10 DO 'START TRYING OUP WRITES Z2ZZ 
H 3983 4 BEGIN 'BEGIN LARGE DO LOOP Z2Z 
H 3984 4 : 222 
; 3985 4 
3 3986 4 MSCP_PKT (.MX1, MSGLEN] = SZ_ELP; § PACKET SIZE EXECUTE LOCAL PROGRAM WRT DB 
N 
3 3987 4 MSCP_PKT ¢ MX1, OPCODE) = OP_ELP; ' OPCODE = EXECUTE LOCAL PROGRAM 
3 3988 4 MSCP_PKT ..MX1, L1) = Sascii'W'; ' FILL IN PROGRAM NAME WITH ASCII LETTERS 
3 3989 4 MSCP_PKT (.MX1, L2) = saecii'R'; 
3 3990 4 MSCP_PKT (.MX1, L3) = Sascii'T'; 

3 3991 4 MSCP_PKT (.MX1, L4) = Sascii'D'; 
H 3992 4 MSCP_PKT [.MX1., L5) = sascii'B'; 
3 3993 4 MSCP_PKT (.MX1, L6) = Sascii'N'; 
3 3994 4 MSCP_PKT (.MX1, MODIFY) = 1; ' STANDALONE MOOIFIER 
3 3995 4 MSCP_PKT [.MX1, MSGTYP) = IMM_CMO; ! CALL JT IMMEDIATE 
H 3336 4 DUPCOMMAND (); ¢ SENOS ANO RECEIVES THE COMMAND 
3 4 

3 3998 4 IF .CST_ADOR (.DUOFF + OF _DBN, OUPERROR) EQL 1 ‘status error 
3 3999 4 THEN RETURN; ' ANO RETURN 
H 4000 4 
3 4001 5 O00 CMX1 = GET_PKT (.CCTLR)) 
: fos 4 UNTIL (.MX1 G&u 0); ' TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

; 400 4 
H 4004 4 MSCP_PKT ([.MX1, MSGLEN) = SZ_REC; ! PACKET SIZE RECIEVE OATA 

H 4005 4 MSCP_PKT [.MX1, OPCODE) = OP_RCD; ' OPCODE = RECEIVE DATA 

3 4006 4 MSCP_PKT (.MX1,. BC_LC) = 80; ' BYTE COUNT TO BE TRANSFERED EQUALS 2 esesee pg 26 of DUP s 

pe ¢ 
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4007 
4008 
4009 
4010 
40ll 
4012 
4013 
4014 
4015 
4016 
4017 

4018 
4019 
4020 
402) 
4022 
4023 
4924 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
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4046 
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RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

Nic 

MSCP_PKT (.MX1, BUF_O] = DUPPK’; ! 
MSCP_PKT [.MX1, MODIFY] = 0; ' 
MSCP_PKT (.MX1, MSGTYP] = SEQ_CMD; ' 
DUPCOMMAND (); ' 

IF (.CST_ADDR (.OUOFF + OF _OBN, DUPERROR) EQL 1) OR 
'dup type error (.OUPPKT (OUPTYPE) NEQU 1) OR 

( .DUPPKT [DUPMESG) NEQU 6) 
THEN 

(O FAIL = 1; ' 
HARD_ERROP (): ' 
O_FAIL = 0; ' 
CST_ADOR ( .OUOFF + OF _DBN, DUPERROR) = 1 
RETURN; ); ! 

DO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (.MX1 GEQ 0); ! 

MSCP_PKT (.MX1, MSGLEN) = SZ_SEN; 
MSCP_PKT [.MX1, OPCOOE} = OP_SOO; 
MSCP_PKT (.MX1, BC_LO) = 6; 
MSCP_PKT (.MX1, BUF_O) = DUPPKT; : 
DUPPKT (DUPBFO) = .CST_ADOR ( .DUOFF, O_OISK_NUM); 
DUPPKT (DUPBF1) = .CST_ADOR (.DUOFF + OF _DBN, D_DBN); 
OUPPKT (DUPBF2) .S_PATTERN; : 
MSCP_PKT [.MX1, MODIFY) = 0; : 
MSCP_PKT {.MX1, MSGTYP] = SEQ_CMO; ! 
DUPCOMMANOD (); ' 

IF .CST_ADOR [{.DUOFF + OF _OBN, OUPERROR) EQL 1 ! 
THEN RETURN; 

OO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (.MX1 GEQ J); 

27 Dec 1984 13:06:46 
26-Dec 1984 08.09:06 

SEQ 0363 
VAX-11 Bliss 16 V4.0 579 Page 110 
DISKSUSERZ: [POWERS )ZRQAFO.BL 2; 33 (27) 

LOAD DESCRIBTOR BUFFER 

CALL Ii sequent al 
SENOS AND RECEIVES THE COMMAND 

‘status error 

TELL HARD_ERROR IT WAS A DUP PROBLEM 222 

222 
; ! SET FLAG 
NO POINT IN CONTINUING 

TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

PACKET SIZE SENO DATA 
OPCODE = SEND DATA 
BYTE COUNT TQ BE TRANSFERED EQUALS 6 
LOAD DESCRIBTOR BUFFER 
'LOAD UNIT NUMBER (RORX) 

! LOAD DBN NUMBER 
LOAD PATTERN 

CALL IT sequential 
SENOS AND RECEIVES THE COMMAND 

status error 

! TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

MSCP_PK1 [.MX1, MSGLEN) = SZ_REC; ! PACKET SIZE RECEIVE DATA 
MSCP_PKT [.MX1, OPCODE) = OP_RCO; ! OPCODE = RECEIVE DATA 
MSCP_PKT [.MX1, BC_LO) = 4; ! BYTE COUNT TO BE TRANSFERED EQUALS 4 
MSCP_PKT (.MX1, BUF_O] = OUPPKT; ! LOAD DESCRIBTOR BUFFER 
MSCP_PKT (.MX1, MODIFY) = 0; : 
MSCP_PKT [.MX1, MSGTYP] = SEQ_CMO; ! CALL IT sequential 
DUPCOMMAND (); ! SENDS ANO RECEIVES THE COMMAND 

IF (€.CST_ADDR (.DUOFF + OF _DBN, DUPERROR) EQL 0) AND IF status OK AND ZZZ 
(.OUPPKT (OUPTYPE) EQL 3) AND !'NO dup type error 222 
(:DUPPKT [OUPMESG) EQL 3) AND ' 222 
(.OUPPKT (OUPBF1) EQL 0) !AND A successful write code 272 

¢ 

THEN ' THEN 222 
LEAVE DUP_WLOOP 'I/0 OK. EXIT RETRY LOOP. 222 

ELSE $ 222 
BEGIN ! 222 



a ° 
4 

° 

m
R
 
P
A
I
D
 

E
P
P
O
 

RD
 
E
E
 
D
A
A
 
A
D
O
 

H
A
N
 

000000 004137 

000008 012704 
000010 013700 
000014 005260 
000020 005002 
000022 912703 
00002 0135746 
Q00032 012746 
000036 004737 
000042 012760 
000050 112760 
000056 112760 
000064 112760 
000072 112760 
000100 112760 
000106 112760 
000114 112760 
000122 012760 
000130 142760 
000136 004737 
000142 013700 
000146 006300 
000150 063700 
000154 032760 
000162 001402 
000164 022626 
000166 000207 
000170 013716 
000174 004737 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

ENO: 

END; 

DO (Axl 
UNTIL ¢ 

END; 

’ Pu 
b; i 

27-Dec 19864 13:06:46 
26 -Dec 1984 08:09:96 

TRYNUM © .TRYNUM - 1; 
IF .TRYNUM EQL .MAX_TRY_COUNT 
THEN {REPORT THE ERROR. 

(O_FAIL © 1; !TELL HARD ERROR IT WAS A DUP PROBLEM 
HARD _ERROR (); : 
O_FAIL = 0; : 
CST_ADOR (.QUOFF - OF DBN, DUPERROR] = 1; ! SET FLAG 
RETURN; ); * NO POINT IN CONTINUING 

t 

‘END LARGE DO LOOP 
¢ 

END; 

‘END DUP WLOOP 

© GET_PKT (.CCTLR)) 

VAX 11 Blies 16 v4.0 579 
DISK SUSERZ: [ POWERS ) ZROAFO.BL2; 3} 

!INCR ATTEMPT COUN’ 
IF IT FAILED ALL RETRIES, THEN 

.MxX1 GEC 0); ' TRY TO GET AN ENVELOPE. 

T_AOOR (1 BLK WT) = .T_ADOR (T_ BLK WT) + 1; INCREMENT COUNTER IF A SUCCESS 

~SBTTL OUPWRIDON MULTI-DRIVE TEST ROUTINES 
OUPWRTOBN: : 

JSR R1, $SAVE4 
Ov @11,R4 
MOV T.ADOR .RO 
INC 60( RO) 
CLR R2 
MOV #12,R3 

18: POV Mx1, -( SP) 

MOV 0106, -( SP) 
JSR PC Ot SPR 

000006G mov O22 , SCP. PKT +-6( RO) 
00002 2G MOvVB @5 ,MSCP .PKT +22(RO) 
000026G *OvVB @127 .MSCP .PKT -26( RO) 
00002 7G “ove @122 SCP. PRT 27( RO) 
000030G “OvVB 0124 ,MSCP .PKT+SO(RO) 
000031G MOVB 0104 ,MSCP .PKT+31(RO) 
000032G MOvB 0102 .MSCP .PKT + S2( RO) 
000033G “OvB 0116, SCP .PKT-33(RO) 
0000246 MOV 1, MSCP .PKT + 24( RO) 
000010G BICB 0360 ,MSCP ..PKT +1000) 

JSR PC . OUPCOMMAND 
mov DUOFF ,RO 
ASL RO 
ADO CST. ADOR ,RO 

000020 BIT #40000 , 20( RO) 
BEQ es 
cep (SP )+.(SP)- 
RTS PC 

2s: MOV CCTLR, (SP) 
JSR PC GET. PKT 

ee
 

es
 

we
 

Ot
 

Be
 

es
 

8 
Oe
 

ef
 

oe
 

ae
 

@, MAX. TRY. COUNT 

TRYNUM 
e TRIES 

£ZZ 
ZZZ 
222 
2Z2 
ZZ2Z 
ZZZ 
222 
222 
222 
222 
272 
272 

Pege 1il 
(27) 



RO/RK EXERCISER 
MULTI ORTVE TEST ROUTINES 

000110 

000020 

000020 

4$: 

000000G 

— 4 

2? Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

#106, -( SP) 

PC, BL SMA 
034 ,MSCP .PKT 6( RO ) 
@5 ,MSCP .PKT -22(RO) 
#120, MSCP .PKT -26( RO) 
@OUPPKT ,MSCP .PKT + S2( RO) 
MSCP .PKT + 24(RO) 
0360 .MSCP .PKT+10(RO) 
@20 ,MSCP .PKT+10(RO) 
PC ,OUPCOMMAND 

OUPPKT ,RO 

RO, @10000 

@1,0.FAIL 
PC HARD .ERROR 
O.FAIL 
OUOFF ,RO 
RO 
CST. ADOR ,RO 
#40000 , 20( RO) 
06, SF 

PC 
CCTLA, (SP) 
PC GET .PKT 

034 ,MSCP .PKT «6(RO) 
04 ,MSCP .PKT 22(RO) 
06 .MSCP .PKT «26(RO) 
COUPPKT , SCP. PKT + S2( RO) 
OUOFF ,R1 

177760 ,DUPPKT 
BUOFF Ra 

1 

SEQ 0365 
VAX 11 Bliss 16 v4.0 579 Page 112 
OISK 8USERz@: ( POWERS ) ZRQAFO.BL2; 31 (27) 

; 4c02 
4004 

$ 4005 

4006 
; 4007 
i 4008 
; 4009 

3 4010 

; 4912 

; 4013 

H 4014 

a
 fe)
 

=
 ~
 

2 f ~
 

3 4030 



063701 
116137 
105037 
013737 

000207 
013716 
004737 
010037 
002771 
010016 
012746 
004737 
912760 
112760 
012760 
012760 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

040000 000020 

000000G S$: 
000000G 

040000 000020 

6s: 

Dit 

27? Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

CST.ADOR,R1 
20(R1)  DUPPKT-2 
OUPPKT 3 
S.PATTERN,OUPPKT.4 
MSCP .PKT+24(RO) 
0360 ,.MSCP ..PKT+-10(RO) 
20 ,MSCP .PKT»10(RO) 
PC ,OUPCOMMAND 
OUOFF ,RO 
RO 
CST.ADOR ,RO 

£40000. 20¢ RO) 
$ 

#10,SP 
PC 
CCTLR,(SP) 
PC GET .PKT 

#5 .MSCP .PKT +22(RC) 
04 ,MSCP ..PKT +26(RO) 
@OUPPKT ,MSCP .PKT + 32( RO) 
MSCP .PKT +24(RO) 
#360 ,MSCP .PKT+10(RO) 
#20 ,MSCP .PKT+10(RO) 
PC , OUPCOMMAND 

DUPPKT ,RO 

RO , #30000 

@1,0.F AIL 
PC HARD .ERROR 
O.FAIL 

VAX 11 Bliss 16 V4.0-579 
DISK SUSERZ: [ POWERS ) ZROAFO.BL2; 31 

TRYNUM 
TRYNUM, MAX. TRY. COUNT 

SEQ 0366 
ege 113 

(27) 

4031 
4032 
4033 

4034 
4036 

3954 
4037 
4039 

4040 
4042 

4043 
4044 
4045 
4046 
4047 

4046 
4051 

4052 

4053 



ZRQAMS 
voe.1 

001052 013700 
001056 006300 
001060 063700 
001064 052760 
001072 062706 
001076 00207 
001100 062706 
001104 905305 
001106 001402 
001110 000137 
001114 013746 
001120 004737 
001124 010037 
001130 005726 
001132 005700 
001134 002767 
001136 013700 
001142 005260 
001146 000207 

3; Routine Size: 
3; Maximum stack 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

001156 

000000G 
040000 000020 
000012 

000012 7$; 

014254' 
000000G 83: 
000000G 
000110' 

000000G 
000056 

308 words, Routine Base: 
depth per invocation: 11 words 

E14 

2?7-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

OUOFF ,RO 
RO 
CST. ADDR ,RO 
#40000 , 20( RO) 

13 

PC GET .PKT 

RO,MX1 
(SP )- 
RO 
8$ 
T.ADOR ,RO 
56(RO) 
PC 

$CODE$ + 14226 

VAX 11 Bliss 16 V4.0 579 
OISK $SUSERZ: [POWERS ]ZROQAFO.BL2; 31 

TRIES 

MX1 

SEQ 03467 
Page 114 

(27) 
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RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

GLOBAL ROUTINE DUPREDOBN : NOVALUE = 

] .¢ 

[ |? 

27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0-579 
SEQ 0368 

Page 
26-Dec-1984 08:09:06 DISK SUSERZ@: [ POWERS j ZROAF O.BL2; 31 

! THIS ROUTINE IS CALLEO BY DUP ROUTINE TO USE THE CONTROLLER LOCAL PROGRAM 
! “"REDOBN”. TO USE THE PROGRAM THE OPTIONAL DUP SUB-PROTOCAL IS USED TO 
COMMUNICATE WITH THE CONTROLLER. 

IMPLICIT INPUTS: 

BEGIN 
LOCAL 

TRYNUM : WORD, 
ty 

q 

MAX_TRY_COUNT : word initial (9); ! MAXIMUM NUMBER OF RETRIES BEFORE ERROR 
| 

LABEL ’ 
DUP_RLOOP; tSTART OR DUP READ RETRY LOOP 

tPRINTX (DERI2); 
T_ADOR (T_DBN_RD) = .T_ADOR (T_DBN_RD) © 1; t INCREMENT @ OF READS GIVEN 

TRYNUM = 0; ‘ZERO TRY COUNTER 
DUP _RLOOP 'LABEL FOR LOOP EXCAPE ON GOOD READ 
BEGIN ‘BEGIN DUP_RLOOP 
INCR TRIES FROM 1 TO 10 00 'START TRYING OUP READS 
BEGIN ‘BEGIN LARGE DO LOOP 

t 

MSCP_PKT [.MX1, MSGLEN) = SZ_ELP; ! PACKET SIZE 
MSCP_PKT [.MxX1, OPCODE) = OP_ELP; ' OPCODE = EXECUTE LOCAL PROGRAM 
MSCP_PKT [.MX1, L1) = Seecii'R'; ' FILL IN PROGRAM NAME WITH ASCII LETTERS 
MSCP_PKT (.MX1, L2j = Seecii'E'; 
MSCP_PKT [.MX1, L3]) = sascii'D'; 
MSCP_PKT [.MX1, L4] = seecii'D’; 
MSCP_PKT (.MX1, LS) = seecii'B’; 
MSCP_PKT [.MX1, L6) = seecii'N’'; 
MSCP_PKT [.MX1, MODIFY) = 1; t STANDALONE MODIFIER 
MSCP_PKT ([.MX1, MSGTYP] = IMM_CMOD; ‘ CALL IT IMMEDIATE 
OUPCOMMAND (); ' SENOS ANO RECEIVES [HE COMMANDO 

IF .CST_ADOR (.OUOFF + OF _DBN, DUPERROR) EQ 1 'stetus error 
THEN RETURN; 

DO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (€.MX1 GEQ 0); 

THE PROGRAM READS A OIAGONOSTIC BLOCK (08N) 
ANO PLACES IT IN THE DUP BUFFER CALLED “DUPPKT”. IF AN ERROR OCCURS WHILE 
RUNNING THE CONTROLLER LOCAL PROGRAM THE ERROR IS USSUALLY REPORTED IN THE 
DUP BUFFER. (EX. ILLEGAL UNIT NUMBER, ILLEGAL BLK @, DEVICE ERROR, ZERO LENGHT MSG) 

CST_ADOR - CONTAINS THE CURRENT CONTROLLER STATUS TABLE 
DUOF F - CURRENT OFFSET IN CST TABLE FOR PARTICULAR DRIVE 

222 
222 
Z2Z 
Z2Z 
22Z 
222 

222 
Z2ZZ 
Z2Z 
22ZZ 
ZZZ 
22Z 

! TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

MSCP_PKT (.MX1, MSGLEN] = SZ_REC; ! PACKET SIZE 

EXECUTF REDOBN PROGRAM 

RECIEVE DATA 
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RD/RX EXERCISER 
MULTI ORIVF TEST ROUTINES 

MSCP_PKT ( .MX1, 
MSCP_PKT ( .MX1, 

MSCP_PKT (.MX1, 
MSCP_PKT (.MX1, 
MSCP_PKT [( .MX1, 
DUPCOMMAND (); 

IF (.CST_ADOR [ 

OPCODE) - OP_RCO; 
BC_LO) = 80; 

BUF _O) = DUPPKT; 
MODIFY) = 0; 
MSGTYP) = SEQ_CMO; 

( .OUPPKT (DUPTYPE) NEQU 1) OR 
( .DUPPKT (DUPMESG) NEQU 5) 

G14 
SEQ 0369 

27 Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 116 
26-Dec-1984 08:09:06 DISK SUSER2: [POWERS JZRQAFO.BL2; 31 (28) 

! OPCODE » RECEIVE DATA 
! BYTE COUNT TO BE TRANSFERED EQUALS 2 seesessee pg 26 DUP sp 

! LOAD DESCRIBTOR BUFFER ‘ 

t 

t CALL IT sequential 
! SENDS AND RECEIVES THE COMMAND 

.OUOFF + OF _DBN, DUPERROR] EQL 1) OR 'stetue error 
‘dup type error 

THEN 
CO_FAIL = 1; !TELL HARD_ERROR IT WAS A DUP PROBLEM 222 
HARD_ERROR (); 
O_FAIL = 0; 222 
CST_ADOR (.QUOFF + OF _DBN, OUPERROR] = 7 ! SET FLAG 
RETURN: J; ! NO POINT IN CONTINUING 

DO (MX1 = GET_PKT ( .CCTLR)) 
UNTIL (.MX1 GEQ 0); 

MSCP_PKT (.MX1, 
MSCP_PKT (.MX1, 

MSGLEN} = SZ_SEN; 
OPCODE) = OP_SOO; 

! TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

! PACKET SIZE SEND DATA 
! OPCODE = SEND DATA 
: MSCP_PKT (.MX1, eC -LO)] = 4; BYTE COUNT TO BE TRANSFERED EQUALS 4 

MSCP_PKT (.MX1, BUF_0O} « ADDN tbe ! LOAD OFSCRIBTOR BUFFER 
DUPPKT [DUPBFO} = .CST_ADOR (. DUOFF , 0_OISK _NUMJ; ! LOAD UNIT NUMBER (RDRX) 
OUPPKT (OUPBF1) = 
MSCP_PKT [.MX1, 
MSCP_PKT [.MX1, 
DUPCOMMAND (); 

MODIFY] = 0; 
MSGTYP) = SEQ@_CMO; 

-CST_ADOR [.DUOFF + OF _DBN, D -DBN] ! LOAD OBN NUMBER 

‘ CALL IT sequential 
§ SENDS AND RECEIVES THE COMMAND 

IF .CST_ADOR [.DUOFF + OF DBN, DUPERROR) EQ 1 !stetus error 
THEN RETURN; 

DO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (.MX1 GEQ@ 0); 

T (.MX1, 
( .Mxi, 

T (.mx1, 
T (.MX1, 
T (x1, 
T (.MXxX1, 

Cran C); 

MSGLEN) = SZ_REC; 
OPCODE) = OP_RCO; 
BC_LO) = 514; 
BUF _O] = DUPPKT; 
MOOIFY) = 0; 
MSGTYP) = SEQ@_CMD; 

F « OF_ 

(.OUPPKT (OUPTYPE] EQL 6) AND 
) EQ 2) 

LEAVE DUP_RLOOP 
ELSE 

BEGIN 
TRYNUM = .TRYNUM + 1; 
IF .TRYNUM EQL .MAX_TRY_COUNT 

! TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

PACKET SIZE RECEIVE DATA 
OPCODE = GET OUST STATUS 
BYTE COUNT TO BE TRANSFERED EQUALS Sle 
LOAD DESCRIBTOR BUFFER 

CALL IT sequentiel 
SENDS ANO Rice xves THE COMMAND 

OBN, OUPERROR] EQL 0) AND 'IF status OK AND 22Z 
'NO dup type error ZZZ 
! 222 
' THEN 22Z 
*Y/O OK. EXIT RETRY LOOP. 222 
! 222 
! 22Z 
tINCR ATTEMPT COUNT 222 
‘IF IT FAILED ALL RETRIES, THEN Z2Z 
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RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

THEN 

ENO; 
ENO; 

ENO; 

DO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (.MX1 GEQ 0); 

T_ADOR (T_BLK_RD) = .T_AOOR [T_BLK_RDO) + 1; 

END: 

000020 

(O_FATL = 1; 
HARD_ERROR (); 
O_FAIL = 0; 

Hl 4 

27 Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

!REPORT THE ERROR. 
'TELL MHARD_ERROR IT WAS A DUP PROBLEM 
¢ 

CST_ADOR [ .DUOFF + OF _DBN, DUPERROR) = 1; 
! NO POINT IN CONTINUING RETURN; ); 

1$: 

ef: 

! SET FLAG 

'END LARGE DO LOOP 
t 

‘END DUP_RLOOP 

! TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRG ERROR 

!TF OUP NO ERROR THEN INCREMENT COUNTER 

-SBTTL OUPREDOBN MULTI-DRIVE TEST ROUTINES 
OUPREDOBN: : 

R1, $SAVE4 

@22 ,MSCP .PKT +6( RO) 
#3 ,.MSCP .PKT >22(RO) 
#122 ,MSCP .PKT +26(RO) 
#105 ,MSCP .PKT+27(RO) 
#104 ,MSCP .PKT + 30( RO) 
#104 ,MSCP .PKT+31(RO) 
#102 ,MSCP .PKT «32(RO) 
#116 ,MSCP .PKT+33(RO) 
#1, MSCP .PKT+24(RO) 
#360 ,MSCP .PKT+10(RO) 
PC ,OUPCOMMAND 
DUOFF ,RO 
RO 
CST.ADOR , RO 
930000. 20( RO) 

$ 
(SP )+,CSP)+ 
PC 
CCTLR, (SP) 
PC GET .PKT 
RO,MX1 
es 
RO,(SP) 

#,MAX.TRY.COUNT 

TRYNUM 
#, TRIES 

VAX-11 Blies 16 V4.0 §79 
DISK SUSER@: [POWERS )ZRQAFD.BL2; 31 

222 
222 
222 
222 
222 
222 
222 
222 
2ZZ 
222 

SEQ 0370 
age 117 

(28) 



012746 
004737 
012760 
112760 
012760 
012760 
005060 
142760 
152760 
004737 
013700 
006300 
063700 
032760 
001016 
013700 
042700 
020027 
001007 
013700 
042700 
020027 
001422 
112737 
004737 
105037 
013700 
006300 
063700 
052760 
062706 
000207 
013716 
004737 
010037 
002771 
010016 
012746 
004737 
012760 
112760 
012760 
012760 
013701 
006301 
063701 
111137 
042737 
013701 
006301 
063701 
116137 
105037 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000020 

000020 

4$: 

000002G 

I134 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

MOV #106, -(SP) 
JSR PC, BL SMUL 
MOV #34 ,MSCP .PKT+6(RO) 
MOVB @S .MSCP .PKT «22(RO) 
MOV #120, MSCP .PKT+26(RO) 
MOV @OUPPKT ,MSCP .PKT + 32(RO ) 
CLR MSCP .PKT +24(RO) 
BICB 0360 ,MSCP .PKT+10(RO) 
BIS8 @20 ,MSCP .PKT+10(RO) 
JSR PC ,OUPCOMMAND 
MOV DUOFF ,RO 
ASL FO 
AOO CST.ADOR ,RO 
BIT #40000 , 20( RO) 
BNE 3$ 
MOV DUPPRKT ,RO 
BIC 07777,R0 
CMP RO, #10000 
BNE 3$ 
MOV DUPPKT ,RO 
BIC #170000 ,RO 
CMP RO,O5 
BEQ 4$ 
MOVB 61,0.FAIL 
JSR PC HARD .ERROR 
CLRB O.FAIL 
MOV DUOFF ,RO 
ASL RO 
ADO CST.ADOR ,RO 
BIS #40000 , 20( RO) 
AOD @6 , SP 
RTS PC 
MOV CCTLR, (SP) 
JSR PC GET .PKT 
MOV RO,MX1 
BLT 4s 
MOV RO,(SP) 
MOV #106, -(SP) 
JSR PC,BL SMUL 
MOV 034 ,MSCP .PKT+6(RO) 
MOVB 04 ,MSCP .PKT+22(RO) 
MOV #4 ,MSCP .PKT +26(RO) 
MOV @OUPPKT ,.MSCP .PKT + S2(RO) 
MOV DUOFF ,R1 

BIC 0177760, OUPPKT 
MOV DUOFF ,R1 
ASL R1 
AOD CST.ADOR ,R1 
MOVB 20(R1) .DUPPKT +2 
CLRB NUPPKT +3 

SEQ 0371 
VAX 11 Bliss 16 V4.0 579 Page 118 
DISK SUSER2: [ POWERS ) ZROAFO.BL2; 31 (28) 
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ZRQAM3 
VOe.1 

000546 
000552 
000560 
000566 
000572 
000576 

005260 
142760 
152760 
004737 
013700 
006300 
063700 
032760 
001403 
062706 
000207 
013716 
004737 
010037 
002771 
010016 
012746 
004737 
012760 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

000024G 
000360 
000020 
000000V 
001156 

000000G 
040000 

000010G 
000010G 

000020 

S$: 

000020 

6$: 

JL 4 

27-Dec-1984 13:06:46 
26 -Jec-1984 08:09:06 

CLR MSCP .PKT+24(RO) 
8ICB #360, MSCP .PKT+10( RO) 
8ISB @20,MSCP .PKT+10( RO) 
JSR PC ,OUPCOMMAND 
MOV DUOFF ,RO 
ASL RO 
ADD CST.ADOR,RO 
BIT #40000 , 20( RO) 
BEQ 53 
AOD @10,SP 
RTS PC 
MOV CCTLR, (SP) 
JSR PC .GET .PKT 
MOV RO,MX1 
BLT S$ 
MOV RO,(SP) 
MOV 106, -(SP) 
JSR PC,BLSMUL 
MOV 034 ,MSCP ..PKT +6(RO) 
MOVB #5 ,MSCP .PKT+22(RO) 
MOV #1002 ,MSCP .PKT +26( RO) 
MOV POUPPKT ,MSCP .PKT + 32(RO) 
CLR MSCP .PKT+24(RO) 
BICB @360 ,.MSCP .PKT+10(RO) 
BISB @20,MSCP ..PKT+10(RO) 
JSR PC , OUPCOMMANOD 
MOV DUOFF ,RO 
ASL RO 
ADD CST. ADOR ,RO 
BIT #40000, 20(RO) 
BNE 6% 
MOV DUPPKT ,RO 
BIC 67777,RO 
CMP RO, 960000 
BNE 6$ 
MOV DUPPKT ,RO 
BIC #170000, RO 
CMP RO, 2 
BNE 6$ 
ADD 12,SP 
BR 8$ 
INC Re 
CMP R2.R4 
BNE 7 
MOVB #1,0.FAIL 
JSR PC ,.HARD.ERROR 
CLRB O.FAIL 
MOV DUOFF ,RO 
ASL RO 
&00 CST.ADOR RO 
BIS #40000 , 20(RO) 
ADO @12,SP 
RTS PC 

SEQ 0372 
VAX 11 Bliss 16 V4.0-579 Page 119 
DISK SUSERZ: [POWERS )ZROAFO.BL2; 31 (28) 

TRYNUM 
TRYNUM MAX. TRY .COUNT 

4159 
4160 

4161 
4163 

4080 
4164 
4166 

4167 
4169 

4170 
4171 
4172 
4173 
4174 

4175 
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4178 

4179 

4181 

4184 
4185 

4187 
4188 
4189 
4190 

4191 
4187 



Z7RQAM3 
vo2.1 

001064 
001070 
001072 
001074 
001100 
001104 
001110 
001114 
001116 
001120 
001122 
001126 
001132 

: Routine Size: 

062706 
005303 
001402 
000137 
013746 
004737 
010037 
005726 
005700 
002767 
013700 
005260 
000207 

RD/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000012 

015424' 
000000G 
000000G 
000110' 

000000G 
000062 

302 words, 
; Maximum stack depth per invocation: 

3 4203 1 

($; 

8$: 

Routine Base: 
11 words 

ADD 
DEC 
BEQ 
JM 
MOV 
JSR 
MOV 
TST 
TST 
BLT 
MOV 
INC 
RTS 

1 4 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

#12,SP 
R3 
8$ 
1$ 
CCTLR, -(SP) 
PC ,GET.PKT 
RO,MX1 
(SP)+ 
RO 
8$ 
T. ADDR ,RO 
62(RO) 
PC 

$CODE$ + 15376 

SEQ 0373 
VAX-11 Bliss 16 V4.0 579 Page 120 
OISK SUSER@: (POWERS )ZRGAFO.BL2; 31 (28) 

H 4111 
; TRIES 4110 

H 4197 

; MX1 4198 

; 4200 

; 4080 
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013746 

013716 
004737 
005700 
001020 
013716 
004737 
012737 
013700 
006300 

RD/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

GLOBAL ROUTINE DUPCOMMAND : NOVALUE = 

BEGIN 
'PRINTX (DER13); 

MSCP_PKT (.MX1. CREDITS) = 0; 
MSCP_PKT [.MX1, CONNIO) = CIO_OUF; 
MSCP_PKT [.MxX1, DK_NUM) = 0; 

IF SEND (.MX1) EQLU FAILURE 

e7 
26 

L13 
SEQ 0374 

Dec -1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 
-Dec-1984 08:09:06 DISK $USER2: [POWERS )ZRQAFO.BL2; 31 

THIS ROUTINE IS CALLED BY DUP TO PROCESS COMMANDOS. 
THE COMMAND ENVOLOPES ARE FILLED IN OUP ROUTINES IN THE "MX1" INDEX. 
WITH THE INDEX THIS ROUTINE SENDS THE COMMAND, WATTS FOR A 
RESPONSES AND THEN PROCESSES THE RETURN PACKET. 

OUP DOES NOT USE [HE CREDIT SYSTEM 
MAKE PACKAGE EQUAL A DUP COMMAND 
DISK NUMBER (NOT APPLICABLE ) 

ATTEMPT SENO; IF CTLR IS OFFLINE 
THEN 

BEGIN 
PUT_PKT (.MX1); 
MX1 = -1; ! RETURN ENVELOPE TO POOL 
CST_ADOR [.DUOFF + OF __DBN, OUPERROR] = 1; 

: PRINTF (06M112); ' "OUP: PKT NOT AVAILABLE” 222 
END 

ELSE 
do 

begin 
BREAK; ' BREAK FOR ACT 
PROC _RETPKT (); ' PROCESS RETURN PACKET TO SEE IF OK FOR DUP 
end 

until (.CRN_LOW eqlu .RP ADOR [CRF_LO}) or ! TO ENSURE THAT ALL RETURN MESSAGES HAVE BEEN PROCESSED 
END ( .EOP_FLAG eql true); ! or end of pass caused by error 

.SBTTL OUPCOMMANOD MULTI-ORIVE TEST ROUTINES 
000110' DUPCOMMAND: : 

MOV MX1,-CSP) ; 
000106 MOV 0106, -(SP) 
000000G JSR PC ,.BLSMUL 
000017 0600010G BICcB 917, MSCP.PKT+10(RO) 
000002 000011G MOv8 @2,.MSCP.PKT+11°RO) ; 
000016G CLR MSCP .PKT+16(RO) ; 
000110° MOV MX1,(SP) ; 
000000G JSR PC.SEND 

TST RO 
BNE 1$ 

000110' MOV MX1,(SP) ; 
000000G JSR PC PUT .PKT 
177777 000110' MOV @-1,MX1 H 
001158’ MOV OUOFF ,RO ; 

ASL RO 

121 
(29) 

4216 

4217 
4218 
4220 

4223 

4224 
4225 



ZRQAM3 
VOe.1 

000074 
000100 
000106 
000110 
000112 
000116 
000122 
000130 
000132 
000140 
000142 
000144 

3 Routine Size: 
; Maximum stack depth per invocation: 

063700 
052760 
000415 
104422 
004737 
013700 
023760 
001404 
123727 
001363 
022626 
000207 

RD/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

1$: 

000000V 
000000G 
000000G 000004 

000000G 000001 

es: 

51 words, Routine Base: 
4 words 

M14 

27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

CST.ADOR,RO 
#40000, 20(RO) 
2s 
22 
PC,PROC .RETPKT 
RP .KJOR ,RO 
CRN.LOW, 4(RO) 
es 
EOP .FLAG, 1 
1$ 
(SP )+,(SP)- 
PC 

$CODE$ + 16532 

VAX-11 Bliss 16 V4.0-579 
DISK $USER2: (POWERS )ZRQAFO.BL2; 31 

SEQ 0375 
Page 122 

(29) 

4220 
4231 
4233 
4235 

4236 

4213 
4205 



ZRQAM3 
VOe.1 
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4255 
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4257 
4258 
4259 
4260 
4261 
4262 
4263 
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4265 
4266 
4267 
4268 
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SEQ 0376 RD/RX EXERCISER 27-Dec 1984 13:06:46  VAX-11 Bliss 16 V4.0 579 Page 123 
MULTI ORIVE TEST ROUTINES 26 Dec 1984 08:09:06 CISKSUSER2: (POWERS )ZROAFO.BL2; 31 (30) 

GLOBAL ROUTINE DUPIDOLE : NOVALUVE = 
, 

' THIS ROUTINE IS CALLED BY DUP ROUTINE TO INSURE THAT THE CONTROLLER 
' IS NOT IN A ACTIVE STATE. IF CALLED AND THE CONTROLLER IS IN AN ACTIVE 
' STATE THE CONTROLLER WILL GIVE AN ABORT COMMANDO WHICH SHOULD KII! THE 
' CURRENT JOB OR LOCAL PROGRAM. 
4 

BEGIN 
CST_ADOR [.DUOFF + OF _DBN, DUPERROR) = 0; ‘CLEAR DUP ERROR FLAG; 

MSCP_PKT [.MX1, MSGLEN) = $Z_GOS; ! PACKET SIZE GET DUST STATUS 
MSCP_PKT [.MX1, OPCOOE) = OP_GDS; ! OPCODE = GET OUST STATUS 
MSCP_PKT £.MX1. MODIFY) = 0; ! 
MSCP_PKT [.MX1, MSGTYP] = IMM_CMO; * CALL IT IMMEDIATE 
DUPCOMMAND (); ' SENOS ANDO RECEIVES THE COMMAND 

' GOS ONLY RETURNS SUCCESS or it don t return 

DO (MX1 = GET_PKT (.CCTLR)) 
UNTIL (.MxX1 GEQ 0); ! TRY TO GET AN ENVELOPE. IF FAILV&F LOOP PRGRAM ERROR 

if .CST_ADDR [.DUOFF + OF _DBN, D_ACTIVE] neq IDLE ! if not in idle state then abort the program 
then 

begin 
MSCP_PKT [.™X1, MSGLEN] = SZ_ABT; ' PACKET SIZE ABORT CMD 
MSCP_PKT [{.MX1, OPCODE) = OP_ABT: ! OPCODE = ABORT PROGRAM 
MSCP_PKT (.Mx1, MODIFY] = 0; ‘ 
MSCP_PKT (.8x.. MSGTYP) = IMM_CMOD; ' CALL IT IMMEDIATE 
DUPCOMMANOD (); ! SENOS AND RECEIVES THE COMMAND 

‘ONLY ERROR IS already in idle state 
DO CMX1 = GET_PKT (.CCTLR)) 
UNTIL (.MX1 GEQ 0); ' TRY TO GET AN ENVELOPE. IF FAILURE LOOP PRGRAM ERROR 
end; 

end; 

.SBTTL DUPIDLE MULTI-ORIVE TEST ROUTINES 
OUPIOLE: : 

MOV R1,-CSP) ; 4239 
001156 ' MOV DUOFF ,RO ; 4247 

ASL RO 
ADD CST.ADDR.,RO 

040000 000020 BIC 640000 , 20( RO) 
000110: MOV MX1,-CSP) ; 4249 
000106 MOV #106, -(SP) 
000000G JSR PC BL $MUL 
000014 000006G MOV $14 ,MSCP .PKT+6(RO) 
000001 0000226 MOVE @1,MSCF .PKT+22(RO0) ; 4250 
000024G CLR MSCP .PKT+24(RO) ; 4251 
000360 000010G BICB $360 ,MSCP .PKT+10(RO) : 4252 
016532 JSR PC ,DUPCOMMAND ; 4253 
000000G 1¢: MOV CCTLR, (SP) ; 4256 
000000G JSR PC GET .PKT 



ZRQAMS 
vOe.1 

000100 
000104 
000106 
000110 
000114 
000116 
000122 
000130 
000132 
000134 
000140 
000144 
000152 
000160 
000164 
000172 
000176 
000202 
000206 
000212 
000214 
000216 
000220 
000222 

s Routine Size: 
>; Mexieum stack 

010116 
012746 
004737 
012760 
112760 
005060 
142760 
004737 
013716 
004737 
010037 
002° 71 
905726 
022626 
012601 
00020 ° 

RO/RX FXERCISER 
MULTI ORIVE TEST ROUTINE 

000110 

001156 

000000G 
020000 000020 

000000G es: 

3$: 

74 words. Rout ne Bese: 
depth per nvocet or. 5 worc 

27-Dec 1984 13:06:46 
26 Dec 19864 08:09:06 

@106, -( SP) 
PC BL Sa 
@14 ,MSCP .PKT-6( RO) 
06 .MSCP ..PKT «22(RO) 
MSCP .PKT-24(RO) 
0360 ,MSCP PRT. 100 RO) 
PC .OUPCOMMAND 
CCTLR, (SP) 
Pc .GET.PKT 
RO, MX1 
es 
(SP). 
(SP)-,(SP)- 
(SP )-,R1 
PC 

sCODE$ + 16700 

VAX 12 Blies 16 v4.0 $79 
DISH 6USERZ : [POWERS | ZROAFO OL 2; 31 

3: M¥lie 

ee
 

we
 

es
 

oe
 

ae
 

SEQ 0377 
Pege 126 

(30) 

4237 

4259 

4262 

4263 
4264 
4265 
4266 
4268 

4269 
4261 
4246 
4239 
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; 4323 4 

a“ 

SEQ 0378 
RO/Rx EXERCISER 27? Dec 1984 13:06:46 VAX 11 Bliee 16 v4.0 579 Pege 125 
MATI ORIVE TEST ROUTINES 26 Dec 1984 08:09:06 DISK SUSER2 : [ POWERS | ZROAF OBL 2; 31 (31, 

GLOBAL ROUTINE QIO_L8N : NOVALUE > 

A 

THIS ROUTINE IS CALLED BY QIO_GEN TO SELECT THE LOGICAL BLOCK NUMBER TO 
BE USED FOR THE CURRENT QI0 OR QIO PAIR. 

IF THE OPERATOR CHOSE THE RANDOM BLOCK MODE OPTION, THEN THE LON IS 
RANDOMLY CHOSEN WITHIN THE SPECIFIED LIMITS FOR THE LON. 
OTE RUISE . THe NEXT SEQUENTIAL LON IS DERIVED FROM THE BLOCK SEQUENCE 

IMPLICIT INPUTS: 
LSLUN - CURRENT (DIAGNOSTIC SUPERVIOR) UNIT NUMBER 

IMPLICIT OuTPuTS: 
THE LON IS LOADED INTO ONE OR BOTH MSCP PACKETS. 

o
e
 

e
t
 

e
e
 

e
e
 

e
e
 

e
e
 

e
r
 

e
e
 

e
e
 

e
r
 

ey
? 

e
r
 

e
r
 

e
e
 

begin 

locel 
RD_DISK : byte; * FLAG TO INDICATE WINCHESTER DISK SELECTED 

if .CST_ADOR ( .CUOFF, O_TYPE) eal Rx_50 
then 

RO_OISK = FALSE 
else 

RO_DISK = TRUE; 

MAD1 (LON_L) = .8ST [.LSLUN, LO_WRO); * LOAD LBN INTC 1ST PACKET 
MAD! ([LBN_H) = .BST [.LSLUN, HI_WRO); * LOAD LBN INTO 1ST PACKE’ 

if .MX2 geq 0 ! IF 2 QI0S 
then 

m 

2 (LBN_L} = .BST (.LSLUN, LO_WRO); * LOAD LON INTO OND PACKET 
MAD2 ([LBN_H) = .8ST (.LSLUN, HI_WRO); ! LOAD LON INTO 2ND PACKET 
end; 

if BIT_TST (SWP_FLAGS, SWF _BLK) ' IF RANDOM BLOCK MODE 
then 

in 

i? NOT (C.RO_DISK) and 
CCC. RANDOM [0) end 80'077777' ) mod (99)) leaqu 33)) ' REOUCES SEEKS TO 668 OF TRANFERS o 

then 

begin ‘ NOTE IF NOT CALLED THE LON REMAINS 

if .CST_ADOR (.CUOFF - 2, D_BEG1) eqlu .CST_ADOR [.CUOFF + 4, D END1) 
then ! if upper word of beg trk and endin 

BST (.LSLUN, LO_WRO) = .CST_ADOR (.CUOFF - 1, O0_BEGO) - ' select low lbn from random 

MOOULAS (.CST_ADOR ( .CUOFF - 1, D_BEGO]. .CST_ADOR [(.CUOFF + 3, D_ENODO)) 

else ! if upper word of beg trk and end t 
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D14 
SEQ 0379 

RO/RX EXERCISER 27 Dec 1984 13:06:46 VAX-11 Blies 16 V4.0 579 Pege 126 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK 8USERZ: [ POWERS ) 7RQAFO.BL2; 31 (31) 

in 

BST [.LSLUN, HI_WRO) = .CST_ADOR [ .CUOFF + 2, 0_BEG1) - ! select upper lbn from window 
MODULAS (.¢ST ADOR (.CUOFF + 2, 0_BEG1)], .CST_ADOR ( .CUOFF - 4, 0D_END1)); 

if .BST (.LSLUN, HI_WRO) eal .CST_ADOR [.CUOFF - 4, D_ENO1) ' IF UPPER WORD EQUALS HI LIMIT BE S 

then .BST [.LSLUN, LO_WRO)] * MODULAS (0, .CST_ADOR [{ .CUOFF + 3, D_ENDO)); ! WORD DOES NOT PASS HI LIMIT 

if .BST (.L$LUN, HI_WRO) eal .CST_AODOR [.CUOFF » 2, 0_BEG1) ' if upper word equel lo lim:t make 

then BST (.LSLUN, LO_WRO) = 860'177777' MOCULAS (.CST_ADOR ( .CUOFF °°
 

1, 0_B€GO), 80'177777'); 
$ word ie above lo limit 

if .BST (.LSLUN, HI_WRO; gtr .CST_ADOR (.CUOFF + 2, 0_BEG1) and 
-BST (.LSLUN, HI_WRO) Iee .CST_AODR ( .CUOFF - 4, D_ENO1) ! if neither of the above then any n 

then BST ({.LSLUN, LO_WRD) « . RANDOM (5); 
end; 

end; 
end 

else 
begin ! ELSE - SEQUENTIAL LBN MOOE 
if ©. TRK_SGN [.LSLUN) geq 1) 
then ! if positive treck direction add one to aultiword 

Cif .BST (.L8LUN, LO_WRD) eaqlu 80'177777' 
then . 

mn 

Bet {.L$LUN, LO_WRO) = O; 
BST (.L$LUN, HI_WRDO) = .BST (.LSLUN, HI_WRO] - 1; 
end 

else 
8ST (.LSLUN, LO_WRO) = .B8ST (.LSLUN, LO_WRO) + 1) 

else ! if negetive treck direction subtract one from mult: word 
if .BST (.LSLUN, LO_WRD) eaqlu s0'0’ 
then . 

wn" 

BST (.L8LUN, LO_WRO) = #0'177777'; 
BST (.LSLUN, HI_WRO) = .BST (.LSLUN, HI_WRO) 1; 
end 

else 
BST (.LSLUN, LO_WRO) .BST [.LSLUN, LO_WRO) - 1; 

if .6ST (.LSLUN, LO_WRO) gequ (.CST_ADOR [ .CUOFF D_ENDO)) and ! if mi limit then change direction 
-BST (.LSLUN, HI_WRD) geau (.CST_ADOR (.CUOFF + 4, 0_ENO1)) 

then TRK_SGN [.LSLUN) © -1; 

if .OST (.LéLUN, LO_WRO) lequ (.CST_ADOR ( .CUOFF 0_BEGO) + 1) ang ' if low limit then change direction 
.BST [.L$LUN, HI_WRO) lequ (.CST_ADOR (.CUOFF +» 2, D_BEG1)) 

then TRK_SGN [.LESLUN) © 1; 
end; 

end; t ROUTINE QIO_LBN 

° w
 

e 

° ~
~
 

° 

.SBTTL QGIO.LON MULTI-ORIVE TEST ROUTINES 
000000 004137 000000G QIO.LBN: : 



013705 
013700 
006300 
060500 
132710 
001002 
105004 
000402 
112704 
013700 
013701 
010103 
006303 
006303 
012702 
060302 
011260 
962703 
011360 
005737 
002406 
013700 
011260 
011360 
032737 
001002 
000137 
006004 
103015 
013746 
042716 
012746 
004737 

ROD/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

000001 1$; 
000114 es: 

4$: 

000000G S$: 

000010 

000002 

E14 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

Ri, $SAVES 
CST. ADOR ,RS 
CUOFF ,RO 
RO 
RS ,RO 
@20,(RO) 
i$ 
R4 
es 
61,R4 
MAOD1.,RO 
L$LUN,R1 
R1,R3 
R3 
R3 
OBST ,R2 
R3,R2 
(R2),46(RO) 
#BST+2,R3 
(R3),50(RO) 
Mx2 
3$ 
MAD2 ,RO 
CR2),46(RO) 
(R3),50CRO) 
040000 , SWP..FLAGS 

RO, 041 

R5,RO 

R5.R1 
2(R1), -CSP) 
CUOFF ,RO 
RO 

VAX 11 Bliss 16 V4.0 $79 
DISK SUSERZ: (POWERS )ZRQAFO.8L2; 31 

. 
e 

. 
e 

m
e
 

ee
 

ee
 

oe
 RO.OISK 

«,RD.OISK 

RO.OISK 

SEQ 0380 
Pege 127 

(31) 

42/2 
4296 

4303 

4505 

4308 

4309 
4312 

4315 

4316 

4319 

4321 

4322 



005726 
013701 
006301 

012761 
160061 
005726 
013700 
006300 
006300 
013701 
006301 
063701 
026061 
003414 
013701 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

6$: 

000010 

000002G 000010 

000000G 7%: 

000000G 8%: 

000002G 000004 

0000006 

i 14 

27-Dec-1384 13:06:46 
26-Dec 1984 08:09:06 

RS,RO 
6(RO), -(SP) 
PC ,MODULAS 
2(R1),RO 

R4, -(SP) 

10(RO), -( SP) 
PC ,MODULAS 
R4,RO 

CST.ADOR ,RO 

7$ 

CST. ADOR ,RO 
6(RO), -CSP) 
PC ,MOODULAS 
RO, SBSTC(R1) 
(SP )+ 

CST. ADOR ,RO 

CST.ADOR ,RO 
2(RO), CSP) 
6-1,-CSP) 

PC ,ROOULAS 
@-1,6STCR1) 
RO,BSTCR1) 

9% 
CUOFF ,R1 

VAX-11 Bliss 16 V4.0-579 
DISK SUSER2: [POWERS ) ZRQAFO.BL2; 31 

SEQ 0381 
Page 128 

(31) 

4321 

4319 
4327 

4326 

4329 

4330 

4332 

4333 

4336 

4337 



006301 
063701 
026061 
002003 
013760 
022626 
000207 
062701 
105711 
003410 
921227 
001003 
005012 
005213 
000411 
095212 
000407 
005712 
001004 
012712 
005313 
000401 
005312 
013700 
006300 
060500 
021260 
103411 
013700 
006300 

: Routine Size: 
s Maximum stack depth per invocation: 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

98: 

000000G 108: 

177777 

11$: 

128; 

177777 

138: 
000000G 143: 

000006 

000000G 

000010 

000377 
000000G 158: 

000002 

000000G 

000004 

000001 
16$: 

236 words, Routine Base: 
10 words 

G14 

27-Dec-1984 13:06:46 
26 -Dec -1984 08:09:06 

Ri 
CST. ADOR ,R1 
BST-2CROD, LOCAL) 

RANDOM+12,BSTCRO) 
gore CP 

@TRK .SGN,R1 
(R1) 

RS ,RO 

RS ,RO 
CR3),100RO> 
15$ 
0377,(R1) 
CUOFF ,RO 
RO 
R5,RO 
2(RO),RO 

R5,RO 

#COOE$ + 17124 

SEQ 0382 
VAX 11 Biies 16 V4.0 579 Pp 
DISK SUSER2: [POWERS JZRGAFO.BL2; 31 

129 
(31) 

4366 

4367 
4369 

4370 

4371 
4272 



ZRQAMS 
VO2.1 

4374 
4375 
4376 
4377 
4378 
4379 
4380 
4381 
4382 
4383 
4364 
4385 
4386 
4387 
4368 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
4396 
4397 
4398 
4399 
4400 
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000000 004137 

000004 013746 
000010 042716 
000014 013746 
000020 005216 
000022 004737 
000026 010003 
000030 042703 

H14 
SEQ 0383 

RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 130 
MULTI-ORIVE TEST ROUTINES 26-Dec-1984 06:09:06 OISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 (32) 

''Z77Z routine QIO_SIZE : neovalue « 
GLOBAL ROUTINE QIC_SIZE : NOVALUE = 

e 

THIS ROUTINE IS CALLED BY QIO_GEN TO SELECT THE I/O TRANSFER BYTE COUNT 
TO BE USED FOR THE CURRENT QI0 OR QIO PAIR. THE BYTE COUNT IS 
DETERMINED BY A RANDOM NUMBER, ANO WILL ALWAYS FALL BETWEEN 1 AND THE 
1/0 BUFFER SIZE (BYTS_PER_QIO). It is assumed that BYTS PER_QIO will 
never be larger than one binary word or 65000 bytes. 

IMPLICIT OUTPUTS: 
THE BYTE COUNT IS LOADED INTO ONE OR BOTH MSCP PACKETS. 

begin 

local 
SIZE : word, ' BYTE COUNT 
BLOCKS LEFT : word; § REMAINING BLOCKS LEFT 

SIZE = ((. RANDOM (4) and %0'077777' ) mod (.BYTS_PER_QIO + 1)) and s0'177760' ;!GET BYTE COUNT FROM RANDOM NUMBER 

if .SIZE eal 0 
then 

>IZE = 16; 

if .CST_ADOR [.CUOFF + 4, D_ENO1) gtru .MAD1 (LBN_H) 
then BLOCKS_LEFT = s0'177777' ' find 
else BLOCKS _LEFT = .CST_ADOR [.CUOFF +» 3, D_ENDO) - .MAD1 [LBN_L) « 1; ' REMAINING BLOCK COUNT 

if (CC.SIZE + BYTES_PER_SECT - 1) / BYTES_PER_SECT) gtru .BLOCKS _LEFT ' IF BLOCK COUNT NOT ENOUGH 
then 

SIZE = .BLOCKS_LEFT » BYTES _PER_SECT; ' ADJUST BYTE COUNT DOWN 

MAD1 (8C_LO) = .SIZE; ' LOAD SIZE INTO 1ST MSCP PACKET 

if .MX2 geq 0 ! IF 2 QI0S 
then 

MADe (BC_LO] = .SIZE; * LOAD SIZE INTO 2ND MSCP PACKET 

end; ' ROUTINE QIO_SIZE 

-SBTTL QIO.SIZE MULTI-DRIVE TEST ROUTINES 
000000G QIO.SIZE:: 

JSR R1,$SAVES3 3 4375 
000010G MOV RANOOM+10, -( SP) 3 4394 
100000 BIC #100000, (SP) 
000000G MOV BYTS.PER.QIO, -( SP) 

INC (SP) 
000000G JSR PC ,BL$MOD 

MOV RO,R3 ; @,SIZE 
000017 BIC 617,R3 : *,SIZE 



ZRQAM3 
VvO2.1 

000034 
000036 
000042 

3; Routine Size: 
3; Maximum stack depth per invocation: 

001002 
012703 
013700 
006300 
063700 
013701 
026061 
101403 
012702 
000413 
013700 
006300 
063700 
016000 
166100 
010002 
005202 
010316 
062716 
012746 
004737 
005726 
020002 
101405 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

000020 
000000G 1$: 

000000G 
000114' 
000010 060050 

177777 

000000G 2s: 

000000G 

3$: 

000026 4$: 
000112' 

000116' 
000026 

5$: 

68 words, Routine Base: 
8 words 

114 a 
27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

CST.ADOR ,RO 
MAD1,R1 
10(RO), SOCRi) 

CST.ADOR ,RO 
6(RO),RO 
46(R1),RO 
RO,Re2 
Re 
R3,(SP) 
@777,(SP) 
#1000, -( SP) 
PC,BLSDIV 
(SP )- 
RO,R2 
4$ 
Re,RO 
RO 
RO 
RO 
RO,R3 
R3,26(R1) 

MAD2 ,RO 
R3,26(RO) 
(SP )+,(SP)+ 
PC 

$CODE$ + 20054 

VAX 11 Bliss 16 V4.0-579 
OISK SUSERZ: [POWERS ) ZROAFO.B8L2; 31 

+ «, SIZE 

; *,BLOCKS.LEFT 

; *,BLOCKS.LEFT 
; BLOCKS.LEFT 
; SIZE,« 

3 *,BLOCKS.LEFT 

; BLOCKS.LEFT,« 

; #,SIZE 
3: SIZE,« 

SIZE ,« 

SEQ 0384 

Page 131 
(32) 

4396 
4398 
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4412 

4388 
4375 
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5EQ O3a5 

RO/RX EXERCISER 27 Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 132 

MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK $SUSERZ;: [POWERS J ZRQAFO.8L2; 31 (33) 

GLOBAL routine FILL_BUFF ; novalue = 

i] 

‘ THIS ROUTINE IS CALLED BY QIO_GEN TO LOAD THE I/0 BUFFER DESCRIBED IN 
' THE FIRST MSCP PACKET WITH THE APPROPRIATE DATA PATTERN. 
i] 

! THE DATA PATTERN TO BE SELECTED IS BASED ON THE FOLLOWING ALGORITHM: 
¢ 

t 

t 

IF THE OPERATOR DEFINED A DATA PATTERN 
THEN 

ELSE 
SELECT IT 

GET DATA PATTERN NUMBER FROM SW P-TABLE 
IF DATA PATTERN NUMBER = 0 
THEN 

GET OATA PATTERN NUMBER FROM THE UNIT'S ENTRY 
IN THE DATA PATTERN SEQUENCE TABLE (DPST) 

NOTE THAT PATTERN @ 1 CONSISTS OF RANDOM NUMBERS, ANDO PATTERNS @ 17 - 
21 USE THE ACTUAL LBN OF THE WRITE REQUEST. 

IMPLICIT INPUTS: 
L$LUN - CURRENT (CDRS) UNIT NUMBER 

begin 

local 
OP _NUM : word, ' DATA PATTERN NUMBER SELECTED 
DP_ADOR, ' ADOR OF DATA PATTERN (LENGTH) 
I08_ADOR, ' I/O BUFFER ADDRESS (DESTINATION) 
SRC_ADOR, ! WORKING SOURCE ADDRESS 
COUNT : word; ' NO. OF WORDS IN DATA PATTERN 

if BIT_TST CSWP_FLAGS, SWF UDP) * IF USER DEFINED A DATA PATTERN 
then 

DP_ADOR = SWP UCNT ‘ SELECT IT 
else 

begin 

if .SWP_DPAT neq 0 * IF USER SELECTED A PRE-DEFINED DATA PATTERN 
then 

DP_NUM = .SWP_DPAT * SELECT IT 
else 

begin 
OP_NUM = .DPST [.LSLUN); ' GET PATTERN NUMBER FROM SEQUENCE TABLE 
DPST [.L$LUN) = .OPST (.LSLUN) + 1; ! ADVANCE TO NEXT PATTERN NUMBER 

if .OPST (.LSLUN) gtru OP_CNT § CHECK FOR HIGH LIMIT 
then 

DPST (.L$LUN] = 1; 

end; 
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: 4468 
>: ©4469 
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000000 004137 

000004 005746 
000006 032737 
000014 001403 
000016 012701 
000022 000443 
000024 013700 
000030 001402 
000032 010002 
000034 000414 
000036 013700 
000042 062700 
000046 005002 
000050 151002 

au 
RD/RX EXERCISER 27 Dec-1984 13:06:46 VAX-11 Blies 16 V4.0 579 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USERZ@: [POWERS )ZRQAFO.BL2; 31 

OP ADDR = .DPA_TBL [.DP NUM 1); ' ADDRESS OF OATA PATTERN (COUNT) 

“¢ .OP_NUM gequ 17 
then 

if .O0P NUM ' CHECK MACRO CIF PATTERN 17, 19, OR 21) 
then 

(.0P_ADOR + 2) = .MAD1 ([LBN_L) § LOAD LBN INTO FIRST WORD OF PATTERN 
else 

(.0P_ADOR + 4) = .MAD1 [LBN_L]); ' LOAD LBN INTO SECONO WORD OF PATTERN 

end; 

IOB_ADOR = .MAD1 [BUF _0O); ! I70 BUFFER ADDRESS 
COUNT = ..OP_ADOR; * NO. OF WORDS IN DATA PATTERN 
SRC_ADOR = .DP_ADOR « 2; ! START OF THE ACTUAL DATA PATTERN 

incr N from 1 to (C.MAD1 (B8C_LO) + 1) / 2) do ' FOR EACM WORD IN THIS WRITE REQUEST 
begin 
.I0B_ADDR = ..SRC_ADOR; ' MOVE 1 WORD 
IOB_ADOR = .IOB_ADOR + 2: ! ADVANCE DESTINATION ADORESS 
SRC_ADOR = .SRC_ADOR + 2; ' ADVANCE SOURCE ADDRESS 

i] COUNT = .COUNT - 1; ! DECREMENT COUNT 

if .COUNT eql 0 ' IF ENO OF DATA PATTERN 

then 
begin 
COUNT = ..0P_ADOR; ' REPEAT DATA PATTERN 
SRC_ADOR = .OP_ADODR + 2; 
end; 

end; ' WORD TRANSFER LOOP 

end; ! ROUTINE FILL _BUFF 

-SBTTL FILL.BUFF MULTI-ORIVE TEST ROUTINES 
000000G FILL .6UF:: 

JSR R1,$SAVES ; 
TST -(SP) 

000100 000000G gt 9100, SWP FLAGS : 
1 

000000G ORY gSuP .UCNT Rl ; *,0P.ADDR 
R $ 3 

000000G 1$; MOV SwWP .DPAT ,RO H 
BEQ 2s 
MOV RO,Re2 3; *,0P.NUM 
BR 3$ : 

000000G es: MOV L$LUN,RO ; 
000050’ ADD @0PST,RO 

CLR Re ; OP .NUM 
BISB (RO) ,R2 ; #,0°.NUM 

SEQ 0386 
Page 133 

(33) 

4415 

4449 

4451 
4449 
4455 

4487 
4455 
4460 



105210 
121027 
101402 
112710 
010200 

3 Routine Size: 
3; Maxieum stack 

H 4503 1 
3 4504 1 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000025 

000001 
3$: 

001074' 
000021 

000114' 

000046 000002 

000046 000004 4$: 
000114’ S$: 
000032 

000002 

63: 

7$: 

000004 

000006 

Routine Base: 
10 words 

77 words. 
depth per invocation: 

L14 

27-Dec-1964 13:06:46 
26 -Dec -1984 08:09:06 

(RO) 
(RO), #25 

R2,021 

4$ 
46(RO).2(R1) 
58 
46(RO),4(R1) 
MAD1,RO 
32(RO),R4 
(R1),R3 
@2,R5 
R1,R5 
R5,Re2 
26(RO), - CSP) 
(SP) 
@2,-(SP) 

PC,BLSOIV 
RO,4(SP) 
RO 
7$ 
C(R2)+,(R4)> 
R3 

RO,4(SP) 
6$ 
06 , SP 
PC 

$CODE$ + 20264 

VAX-11 Bliss 16 V4.0-579 
OISK SUSERZ: (POWERS } ZRQAFO.BL2; 31 

DP .NUM, « 

«,DP.ADOR 
OP .NUM, « 

DP .NUM 

«,*( DP. ADDR ) 

«,*(DP. ADDR) 

+, 108.AD0R 
OP . ADOR , COUNT 

OP .ADOR, « 
#, SRC .ADDR 

N 

SRC. ADDR , I08 . ADDR 
COUNT 

DP .ADOR , COUNT 
#, SRC. ADDR 
N 
N,* 

SEQ 0387 
Page 134 

(33) 

4461 
4463 

8465 
4469 

4471 

4476 
4474 

4476 
4474 
4478 
4482 

4483 
4484 

4486 

4488 
4491 
4493 
4496 
4497 
4486 

4415 



M14. 
SEQ 0388 

ZRQAM3 RD/RX EXERCISER 27 Dec-1984 13:06:46 VAX-11 Bliss-16 V4.0-579 Page 135 
vO2.1 MULTI ORIVE TEST ROUTINES 26 Dec-1984 08:09:06 DISK $USERZ: [POWERS jZRQAFO.B8L2;31 (34) 

; 4505 1 CLOBAL ROUTINE PROC_RETPKT : NOVALUE = 
; 4506 1 
; 4507 1 . 
; 4508 1 ' THIS ROUTINE IS CALLED FROM THE MULTI_DRIVE “EXECUTIVE” AND OUP_COMMAND TO CHECK FOR 
; 4509 1 ' ANO PROCESS ANY RETURN PACKETS THAT HAVE BEEN “SENT” BY THE "ORIVER" 
; 4510 1 ' PORTION OF THE PROGRAM. THE I/0 DONE QUEUE (IO0Q) ACTS AS THE LINK 
; 4511 1 ' BETWEEN THE TWO PROGRAM PARTS; IT HOLDS INDECES OF RETURN PACKETS WHICH 
; 4S5le 1 ' REQUIRE PROCESSING. 
; 4513 1 ' 
; 4514 1 ' UNOER THE MULTI-DRIVE TEST, RETURN PACKETS ORIGINATE FROM TWO SOURCES: 
; 4515 1 ' 1. MSCP - THE MORE COMMON, DESCRIBING A COMPLETED 1/0 
; 4516 1 ' OPERATION. 
; 4517 1 ' 2. DUP - THE LESS COMMON, DESCRIBING A PORTION OF I/0 
; 4518 1 ' COMMUNICATIONS WITH THE CONTROLLER PROGRAM. 
; 4519 1 ' 3. THE PROGRAM "DRIVER" - DESCRIBING A CONTROLLER ERROR OR 
; 4520 1 ‘ COMMAND TIMEOUT. 
; 4521 1 ' 
; 4522 1 
; 4523 1 while .IO0Q@_IN neq .I00Q_OUT do ' 00 UNTIL I/0 DONE QUEUE IS EMPTY 
3 4524 2 begin 
; 4525 2 RP_INOX = OUT_IODQ (): ' GET INOEX OF NEXT RETPKT AND ADVANCE OUT POINTER 
; 4526 2 RP_ADOR = RETPKT + (.RP_INDX « RP_LEN # 2); ! CALCULATE RETPKT ADORESS 
; 4527 3 if NOT (.RP_ADOR (CONID} eql CIO_OUP) ' if not DUP than 
; 4528 2 then (SET_CPAR (.RP_ADOR (CTLR));); ' SET UP CURRENT CONTROLLER PARAMETERS 
; 4529 2 
; 4530 2 selectoneu .RP_ADOR (CONID) of ' CONNECTION ID INDICATES PACKET SOURCE 
>; 4531 2 set 
>; 4532 2 
; 4533 2 (CID_MSCP) : IO_RETPKT (); ! DISK MSCP (1/0 TRANSFER DONE ) 
>; 4534 2 (CIO_OuP) : DIO_RETPKT (); ' OUP (I/O TRANSFER DONE ) 
: 4535 2 (CID_ORIVER) : DR_RETPKT (); ! MESSAGE FROM “DRIVER” 
>; 4536 2 
; 4537 2 (otherwise) : PRINTF (DOBM12, .RP_ADOR [CONID));!"“CONN ID = XXXXX RECEIVED" 
3 4538 2 tes; 
>; 4539 2 
; 4540 1 end: ! UNITL I/O DONE QUEUE IS EMPTY 

.SBTTL PROC.RETPKT MULTI-ORIVE TEST ROUTINES 
000000 010146 PROC .RETPKT: : 

MOV R1,-\SP) ; 4505 
000002 023737 000000G 000000G 1$: CMP IO00Q@. IN, I00Q.0UT : 4S23 
000010 001467 BEQ 7$ 
000012 004737 000000G JSR PC,OUT.I00Q : 4525 
000616 010037 000000G MOV RO, RP. INDX 
000022 010046 MOV RO, -( SP) ; RP. INDX,* 4526 
000024 012746 000054 MOV 054, -(SP) 
000030 004737 000000G JSR PC. SL $MUL 
000034 062700 000000G ADD ORETPKT RO 
000040 010037 0000006 MOV RO,RP.ADOR 
000044 126027 000003 000002 CMPB 3(RO), 92 ; 4527 
000052 001406 BEQ 2$ 
000054 116016 000002 MOVB 2C(RO), CSP) ; 4528 



ZRQAM3 
VO2.1 

000060 
000064 
000070 
000074 
000076 
000102 
000104 
000106 
000112 
000114 
000120 
000122 
000126 
000130 
000134 
000136 
000142 
000144 
000146 
000152 
000156 
000160 
000162 
000164 
000166 
000170 
000172 

3; Routine Size: 
3: Maximum stack 

042716 
004737 
013700 
005001 
156001 
005701 
001003 
004737 
000424 
020127 
001003 
004737 
000416 
020127 
001003 
004737 
000410 
010116 
012746 
012746 
010600 
104417 
022626 
022626 
000705 
012601 
000207 

RD/RX EXERCISER 
MULTI-DRIVE TEST ROUTINES 

177760 
000000G 
000000G 

000003 

000000V 

000002 

000000V 

000003 

000002 

62 words, 
depth per invocation: 

es: 

3$;: 

4$: 

S$: 

6$: 

7$: 

Routine Base: 
7 words 

N14 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

#177760,(SP) 
PC,.SET.CPAR 
RP .ADOR ,RO 
Ri 
3(RO),R1 
R1 
3$ 
PC, IO.RETPKT 

PC,OR.REIPKT 

6$ 
R1,(SP) 
#0B8M12,-(SP) 
02,-CSP) 

SP ,RO 
17 
CSP)+,(SP)-+ 
(SP)+,(SP)- 
1$ 
(SP)+,R1 
PC 

$CODE$ + 20516 

SEQ 0389 
Page 136 

(34) 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZROGAFO.BL2; 31 

: 4530 

; 4533 

i 4530 
H 4534 

i 4530 
; 4535 

; 4530 
; 4537 

; SP,« 

; 46524 
; 4523 
3 4505 



Os
 

Be
 

Oe
 

we
 

Os
 

OF
 

Be
 

Ge
 

Ot
 

Oe
 

Ge
 

Os
 

Ot
 

we
 

Se
 

Os
 

Os
 

wt
 

Ot
 

Oe
 

Os
 

Os
 

OD
 

Oe
 

Be
 

GF
 

Os
 

Os
 

Bs
 

Os
 

OF
 

Os
 

Oe
 

Os
 

Os
 

Os
 

V
E
D
A
 

& 
& 

& 
& 

w
w
 
W
N
 

W
t
 

@ 
B 

& 
U8

 
Ut
 

8 
E
I
 

9
0
 

10
 

1 
10

 
10
 

90
 

I 
i 

ne
 
e
e
 

be
 

be
 

me
 

ne
 

he
 

he
 

ee
 

be
 

oe
 

me
 

be
 

pe
 

be
 

Be
 

we
 

De
 

3€Q 0390 
RO‘/Qx EXERCISER 27 Dec 1984 13:06:46 VAX 11 Bliee le v4.0 $79 
MULTI DRIVE TES’ ROUTINE 26 Dec 1984 08:09:06 DISK SUSERZ: [ POWERS |ZRGAFO.B.2; 31 

e¢ 

GOBA ROUTINE DIO_RETPOKT : NOVALUE - 

THIS ROUTINE IS CALLED BY PROC_RETPK’ TO HANDLE ALL DUP 1/0 TRANSFER 
RETURN PACKETS. PROCESSING OF THESE PACKETS INCLUDES DECLARING ANY 
WARD ERRORS THAT MAY “AVE OCCURRED, UPDATING THE STATISTICS. 

IMPLICIT INPUTS: 
RP _ADOR - ADORESS OF THE CURRENT RETURN PACKET 
T_ADOR - ADORESS OF THE CURRENT UNIT'S STATISTICS BLOCK (TAL, 
CST_AOOR - ADORESS OF THE CURRENT CONTROLLER'S CST 
OUOFF - CST OFFSET FOR THE CURRENT UNIT 
LSLUN - CURRENT UNIT NUMBER 
CCTLR - CURRENT CONTROLLER NUMBER 

IPPLICIT OuTPuTS 
CST_ADOR ( .OUOFF - OF DON, NODUPMEDIA) IF THIS BIT SET NO DWP EXERCISER 

BEGIN 

LOCA FLAG : BYTE INITIAL. (BYTEC TRUE). 
sure : WORD. 
SUM : WORD; ' 'OTM NUMBER OF BYTES TRANSFERRED TO/FROM A UNI’ 

*PRINTX (DERIB); 

IF .RP_ADOR (STATUS) NEQU ST_SUC ' IF STATUS CODE INDICATES ERROR 
THEN 

@EGIN 
co cmon OF OBN. OUPERROR) = 1. * SET DUP ERROR FLAG 
HARD _ERROR ( 
IF . _ADGR hbwocoo) E@u (OP_ELP - OP _END) OR : IF ENDCODE IS EXECUTE LOCAL PROGRAM 

.RP_ADOR (ENDCOD) EGLU (OP _GOS + OP EMD) ' OR GET DUST STATUS 
THEN BEGIN 

CST_ADOR ( .QUOFF - OF DBN, NODUPMEDIA) «= 1; * TURN OFF DUP EXERCISR 
END; 

END 
ELSE ' ELSE 170 WAS SUCCESSFUL 

BEGIN 

IF .RP_ADOR [ENDCOO) EQLU (0P_GOS - OP END) ! IF ENDCODE IS GET OuSY STATUS 
THEN 

BEGIN 
IF .RP_AOOR (9,11.1.0) EM 1 

THEN CST_ADOR { .OUOFF + OF _DBN. D_ACTIVE) © ACTIVE 
ELSE CST_ADOR [ .QUOFF - OF OBN, O_ACTIVE) = IME; 

IF .RP_ADOR (9.9.1.0) NEG 1 THEN * TEST TO SEE IF CONTROLLER LCCA PROGRAMS(PG 16 OF DUP DOC) 
BEGIN 
HARD ERROR (); 
CST_AOOR { DUOFF . OF _DBN, NODUPMEDIA) = :; ‘ TURN OFF OUP EXERCISR 
ENO; 

END; 

Pege 137 
‘3s, 

‘ CONTROLLER IN AN ACTIVE STAE 
‘ CONTROLLER IN AN IDLE STATE 
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010146 

112700 
013701 
005761 
001435 
013700 
006300 
063700 
052760 
004737 
013700 

RO/AX EXERCISER 
MATI ORIVE TEST ROUTINES 

If (. 
(. 
( 
(. 

END; 

PUT RETPKY ( .RP_INDX); 
END; 

cs’ 

RP _ADOR [ENDCOD 
DUPPKT (OUPT 
.OUPPKT (OUPMESG 

OUP _COMPARE 
ADOR 

THEN 

000020 

000203 

000201 

000020 

000201 

000022 

000020 

000020 
000022 

000020 

a 
se 
a 

a 
r
e
a
 

m
m
m
 

OF 
( 

18: 

es: 

38: 
4%: 

-RCD - OP _END)) AND 
AND 
AND 

CON, OUPWRITE) EGU 1) 
tIF IT IS A RECEIVE OBN COMMAND WITH TYPE 6 AND MESSAGE 2 THEN 

! IF WRITE FLAG SET IN CST TABLE THEN COMPARE BLOCK* 

! COMPARE 

£ ROUTINE DIO _RETPKT 

VAX 11 Bliee i6 v4.0 $79 
O1SK SUSER? : (POWERS ) 7RQAFO 82; 5: 

THE FOLLOWING Sle BYTES 

-SBTTL OIO.RETPKT PRA TI-ORIVE TEST HOUTINES 
ODIO .RETOKT: : 

16 
14(RO), 0201 

CST.ADOR ,RO 
#100000 , 20( RO) 
6$ 
14(R1),@201 

CST. ADOR ,RO 
See 

$ 
@20000 , 20( RO) 
4% 
#20000 , 20(RO) 
#1000, 22(R1) 

CST. ADOR ,RO 
#100000 , 20( RO ) 

} 
0 FLAG 

5€Q 03%) 
138 

(35) 



3 Routine Size: 
3s; Maximum stack 

H 4606 1 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

000000G 
000014 000205 

000000G 
007777 
060000 

000000G 
170000 
000002 

001156 

000000G 
019000 000020 

000000V 
000000G 
000000G 

109 words, 
depth per invocation: 

Routine Bese: 
3 words 

MOV 
CMPB 
BNE 
MOV 
BIC 
CMP 
BNE 
MOV 
SIC 
CMP 
BNE 
MOV 
ASL 
ADO 
BIT 
BEQ 
JSR 
MOV 
JSR 
TST 
MOV 
RTS 

DIS 

27-Dec 1984 13:06:46 
26 -Dec 1984 06.09:06 

RP. ADOR RO 
14(RO), #205 

RO, 060000 

CST. ADOR ,RO 
£10000. 20(RO) 

PC .DUP . COMPARE 
RO. INDX, -(SP) 
PC PUT .RETPKT 
(SP )- 
(SP)+,R1 
PC 

sCODE$ +» 20712 

5€Q 0392 
VAX 11 Bliee 16 v4.0 $79 Pege 
DISK SUISERZ: [POWERS ) ZROAFO .BL2; 31 

139 
(35) 
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4599 

4600 | 
4604 

4561 
4542 
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010146 

005037 
012701 
062737 
013700 
026037 
001415 

RO/RAX EXERCISER 
MA TI DRIVE TEST ROUTINE S 

GLOBAL ROUTINE OUP_COMPARE : 

; E15 

27-Oec-1984 13:06:46 VAX-11 Bliss 16 V4.0-579 
26-Dec-1984 08:09:06 DISK SUSER2: (POWERS )ZRQAFO.BL2; 31 

NOVALUE = 

THIS ROUTINE IS CALLED BY OIO_RET KT WHEN THE RECEIVE DATA COMMAND 
IS BEING PROCESSED. THIS COMMAND COMPARES THE WRITTEN BUFFER WITH 

' INITIALLY THIS SKIPS THE FIRST WORD OF DUPPKT 
'IF THE CONTENTS OF OBN DOESN’ T EQUAL PATTERN 

! SET OUP ERROR FLAG 

iy 

| 

‘ THE PATERN WORD GIVEN IN SEND DATA CuMAND. FOR EVERY WORD COMPAREC 
‘ THE ROUTINE INCREMENTS THE TALLY TABLE. IF THE COMPARE SHOWS AN 
’ ERROR. THE DON HARO ERROR COUNTER WILL BE INCREMENTED AND THE 
' THE OBN NUMBER AND BYTE COUNT WILL BE PRINTED. 
e 

’ IMPLICIT INPUTS: 
‘ S_PATTERN ' THE SAVED PATTERN WRITTEN TO THE DBN'S 
! S_OUPPKT ' THE POINTER FOR OUP BUFFER 
! T_ADOR ' THE ADORESS OF THE TALLY TABLE FOR THIS UNIT 
’ CST_AOOR ' THE ADDRESS OF PRESENT CONTROLLER STATUS TABLE 
ee. 

BEGIN 

OWN 
COUNT : WORD; 

*PRINTX (DER19); 
S_OUPPKT = 0; 
INCR COUNT FROM 1 TO 256 DO ‘INDEX PIONTER FOR DATA STORED IN MSCP ENV PACKET 

GIN 
S_DOUPPKT = .S_DUPPKT «+ 2; 
If COUPE + .S_DUPPKT) NEQ .S_PATTERN THEN 

GIN 
CST_ADOR [ .OUOFF + OF _D@N, DUPERROR) = 1; 
ERRHMRO (46, EH_10, EMS_22); ‘LIST ERROR 
EXITLOOP ; 
END; 

END; 'GO THROUGH ALL OBN WORDS 
END; 'END ROUTINE DUP -COMPARE 

-PSECT $GGGs, RO 
COUNT: .BLKW 1 

.SBTTL OUP.COMPARE MULTI-DRIVE TEST ROUTINES 
-PSECT $sCOODE$, RO 

OUP . COMPARE: : 
MOV R1,-C(SP) ; 

000000G CLR S .OUPPKT ; 
000400 MOV 0400 ,R1 3 #, COUNT 
0000C2 000000G 1$: ADO 62,5.DUPPKT : 
000000G MOV S.DUPPKT ,RO ; 

CMP DUPPKT(RO),S.PATIERN 
BEQ es 

SEQ 0393 
ege 140 

(36) 

4607 
4630 
4631 
4633 
4634 



r 1% 
SEQ 0794 

ZRQAM3 RDO/RX EXERCISER 2? Dec 1984 13:06:46 VAX-11 Bliss i6 V4.0 $79 Page 141 

vo2.1 MULTI DRIVE TEST ROUTINES 26-Dec 1984 08:09:06 DISK SUSERZ: [POWERS )ZRQAFO.BL2; 31 (36) 

000034 013700 001156 MOV OUOFF ,RO 4636 
000040 006300 ASL RO 

000042 063700 000000G ADO CST. ADOR ,RO 

000046 052760 040000 000020 BIS 040000, 20( RO) 

000054 104456 TRAP 56 : 4637 
000056 000056 .WORD 56 

000060 000G600G .WORD EH.10 
000062 000000G WORD EMS.22 
000064 000402 BR 3$ : 4635 

000066 005301 2s: DEC Ri ; COUNT 4631 

000070 001350 BNE 13 
000072 012601 3$; MOV (SP)+,R1 3 4607 

000074 0060207 RTS PC 

; Routine Size: 31 words, Routine Bese: sCODES +» 21244 
: Maximum stack depth per invocation: 3 words 

: 4642 1 
3 4643 1 
: 4644 1 



G15 
SEQ 0395 

ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Blise 16 V4.0-579 Page 142 
vo2.1 MULTI ORIVE TEST ROUTINES 26 Dec-1984 06:09:06 OISK SUSER2:; [ POWERS ) ZRQAFO.BL2; 31 (37) 

: 4645 1 GLOBAL routine IO_RETPKT : novalue = 
3 4646 1 
3 4647 1 ts 
; 4648 1 ! THIS ROUTINE IS CALLED BY PROC_RETPKT TO HANOLE ALL 1/0 TRANSFER 
: 4649 1 ! RETURN PACKETS. PROCESSING OF THESE PACKETS INCLUDES DECLARING ANY 
: 4650 1 ! HARD ERRORS THAT MAY HAVE OCCURRED, UPDATING THE STATISTICS, AND 
: 4651 1 ! PERFORMING HOST WRITE-COMPARES IF REQUIRED. 
3 4652 1 ’ 

3 4653 1 ’ IMPLICIT INPUTS: 
: 4654 1 ! CST_ADOR - ADORESS OF CURRENT CONTROLLER'S CST 
: 4655 1 ! RP_RDDR - ADDRESS OF THE CURRENT RETURN PACKET 
3 4656 1 ! T_ADDR - ADDRESS OF CURRENT UNIT'S STATISTICS BLOCK (TALLY) 

3 4657 1 ! CCTLR - CURRENT CONTROLLER NUMBER 
3 4656 1 ’ L$LUN - CURRENT UNIT NUMBER 
3 4659 1 '. 
3 4660 1 
3 4661 2 begin 

3 a662 2 
3 4663 2 local 
3 rae 2 FLAG : byte initial (byte (TRUE)); 
3 466 2 
3 4666 2 FSET_UPAR (); ! FIND UNIT’S ENTRY IS CST AND SET UP UNIT-RELATED DATA 
3 4667 2 ST_CODE = .RP_ADOR (STSCOO); ! GET STATUS CODE FROM RETPKT 

A aces é SB8_CODE = .RP_ADOR [SUBCO0); ' GET SUB-CODE. IF ANY 

: 4670 3 if €.ST_CODE neq ST SUC) * IF STATUS CODE INDICATES ERROR 
3 4671 2 then 
; 4672 3 begin 
F 4673 3 ERROR (); ! UPDATE ERROR COUNT 
3 pets 3 COMPARE DATA = FALSE; ' NO POINT IN DOING HOST COMPARES ON ERRORS 

F 4676 3 if €.ST_CODE neq ST_OFL) and ' DROP UNIT IF ERROR COUNTS EXCEEDS LIMIT 
F 4677 3 €.ST_CODE neq ST_AVL) ang 
3 4678 4 (.T_ADOR [ERR_HARD) gequ .SWP_ERROR) 
3 4679 3 then 
3 4680 4 in 
3 001 4 {.L$LUN] = OU_HERR; ' LOAD REASON FOR DROPPING UNIT 
3 4682 4 DOOU (.LSLUN); ' DROP UNIT 
3 4663 3 end; 
3 4664 3 
; 4685 3 end 
3 4686 2 else ' IF I70 WAS SUCCESSFUL 
3 4687 3 begin 
3 ace9 ; _IO_TALLY (); ' UPDATE I/O TALLY (STATISTICS) 

; 4690 4 if .RP_ADOR [ENDCOO] eql (OP_WRT or OP_END) 
3 4691 3 then 
3 ‘eos 3 COMPARE DATA = TRUE; ' HOST COMPARES MAY BE ALLOWEC IF NO FURTHER ERRORS 
3 46 3 
3 4694 3 if (BIT_TST (SWP_FLAGS, SWF_HWC)) and ' IF HOST IS DOING WRITE -COMPARES 
3 4895 4 (.. COMPARE _DATA) 
3 4696 3 then 
: 4697 3 FLAG = HOST_WRT_CHK (); ' SAVE I/O PACKET OR DO WRITE -CHECK 



ZRQAM3 
VOe.1 

4698 
4699 
4700 
4701 
4702 
4703 
4704 
4705 

; 4706 
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000000 004137 

000004 112701 
000010 004737 
000014 013700 
000020 116037 
000026 042737 
000034 016002 
000040 006202 
000042 006202 
000044 006202 
000046 3906202 
000050 006202 
000052 042702 
000056 010237 
000062 005737 
000066 001431 
000070 004737 
000074 105037 
000100 023727 
000106 001447 
000110 023727 
000116 001443 
000120 013700 
000124 026037 
000132 103435 
000134 013700 
000140 112760 
000146 104451 
000150 000426 
000152 004737 
000156 013700 
000162 126027 
000170 001003 
000172 112737 
000200 032737 
000206 001407 
000210 032737 
000216 001403 
000220 004737 
000224 110001 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

end; 

“€ FLAG 
then 

SWEEP (); 

QIO [{.CCTLR) = 
end: 

000014 000242 

000001 001170’ 
000000G 

000001 001170' 

.Q10 {.CCTLR) 1; 

.SBTTL 
I0.RETPKT: : 

1$: 

2s: 

JSR 
MOVB 
JSR 
MOV 
MOVB 
BIC 
MOV 
ASR 
ASR 
ASR 
ASR 
ASR 
BIC 
MOV 
TST 

BEQ 
JSR 
CLRB 
CMP 
BEQ 
CMP 
BEQ 
MOV 
CMP 
BLO 
MOV 
MOvB 
TRAP 
BR 
JSR 
MCV 
CMPB 
BNE 
MOVB 
BIT 
BEQ 
BIT 
BEQ 
JSR 
MOVB 

H15 
SEQ 0336 

27-Dec 1984 13:06:46 VAX-11 Blies 16 V4.0-579 Page 143 
26-Dec-1984 08:09:06 DISK SUSERZ: [POWERS )ZROAFO.B.2; 31 (37) 

' IF FLAG IS STILL TRUE 

' DEALLOCATE BUFFER(S) ANO RETPKT(S) 

! DECREMENT NO. OF OUTSTANDING QIOs 
t ROUTINE IO_RETPKT 

IO.RETPKT MULTI-DRIVE TEST ROUTINES 

R1, $SAVE2 ; 4645 
@1,R1 > *#,FLAG 4661 
PC,FSET.UPAR ; 4666 
RP _ADOR , RO ; 4667 
16(RO),ST.COOE 
@177740,ST. CODE 
16(RO),R2 : 4668 
R2 
Re 
R2 
R2 
R2 
#174000 ,R2 
R2,58.CODE 
ST. CODE ; 4670 
1s 
PC,HARD.ERROR : 4673 
COMPARE .DATA ; 4674 
ST. CODE , @3 : 4676 
3$ 
ST. CODE , 04 ; 4677 
3s 
T.ADOR , RO ; 4678 
14(RO), SP ERROR 

$ 
L$LUN,RO ; 4681 
4 ,DUR(RO) 
51 ; 4662 
3% ; 4670 
PC,UPD.IO. TALLY : 4688 
RP. ADOR , RO ; 4690 
14(RO), @242 

$ 
@1,COMPARE .DATA : 4692 
040, SWP FLAGS ; 4694 
3$ 
#1, COMPARE .DATA ; 4695 
33 
PC,HOST. WRT. CHK : 4697 
RO,R1 ; FLAG 



TiS 
5EQ 0397 

ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bl’ss 16 V4.0 579 , Page 144 
voe.1 MULTI-ORIVE TEST ROUTINES 26 -Dec -1984 08:09:06 DISK SUSERZ?: (POWERS | ZRGAFO.BL2; 3} (37) 

000226 006001 3$: ROR R1 s FLAG 4701 

000230 163002 >» BCC 43 

000232 004737 000000V JSR PT SWEEP ; 4703 

000236 013700 000000G 4$: MOV CCTLR,RO : 4705 

000242 105360 000000G OECB QIOC 80 ) 

000246 000207 RTS PC ; 4645 | 

: Routire Size: 84 words, Routine Base: sCOOE$ + 21342 
; Maximum stack depth per invocation: 5 words 



ZRQAM3 
VOe.1 

4707 
4708 

: 4709 
3 4710 
: 4711 
: 47le 
: 4713 
: 4714 
3 4715 

3 4716 
; 4717 

: 4718 
4719 

: 4720 
: 4721 
: 4722 
; 4723 
: 4724 
: 4725 
; 4726 
; 4727 
: 4728 
3 4729 
3 4730 
; 4731 
3 4732 

3 4733 A
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ee
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e
 

pe
 

ee
 
e
b
 

pe
 

ee
 

000000 004137 

000004 012702 
000010 010201 
000012 006301 
000014 063701 
000020 013700 
000024 016004 
000030 111103 
000032 042703 
000036 020304 
000040 001005 
000042 010246 
000044 004737 
000050 005726 
000052 000207 
000054 062702 
000060 020227 
000064 003751 
000066 013746 
000072 013700 
000076 016046 
000102 012746 

Jt 

RO/RX EXERCISER 27? Dec 1984 13:06:46 VAX 11 B1li 
MULTI ORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USER2 

GLOBAL routine FSET UPAR : novalue = 

° 

THIS ROUTINE IS CALLED BY IO_RETPKT ANO OTHERS TO SEARCH THE CURRENT 
CONTROLLER STATUS TABLE (CST) FOR THE DISK ADDRESS WHICH IS 
CONTAINED IN THE CURRENT RETURN PACKET. WHEN FOUND, THE OFFSET INTO THE 
CST IS USED AS INPUT TO SET_UPAR, WHICH SETS UP CURRENT UNIT-RELATED 
DATA PARAMETERS. 

IMPLICIT INPUTS: 
RP_ADOR - ADDRESS OF CURRENT RETURN PACKET 
CST_ADOR - ADORESS OF CURRENT CONTROLLER'S CST 

begin 

incr OFFSET from (0 + OF UN) to (CUNITS_PER_CNTR 1) * UNIT_SIZE + OF UN) by 

if .CST_ADOR [.OFFSET +» OF DATA, D_DISK_NUM) eqi .RP_ADDR [DISK] : 
then 

begin 

SET_UPAR ( .OF FSET); : 
return; ! 
end; 

PRINTF (0BM19, .RP “DOR (DISK). .CCTLR); ! 
end; ! 

-S8TTL FSET.UPAR MULTI-DRIVE TEST ROUTINES 
000000G FSET. UPAR: : 

JSR R1, $SAVE4S H 
000003 MOV @3,R2 ; *, OFFSET 

1$: MOV R2,R1 ; OFFSET,« 

ASL Ri 
000000G ADO CST.ADOR.R1 
000000G MOV RP .ADOR ,RO 
000010 MOV 10( RO) ,R4 

MOvB CR1),R3 
177760 BIC 4177760 ,R3 

CMP R3,R4 
BNE 2s 
MOV Re, -CSP) 3 OFFSET,*« 

000000G JSR PC,SET.UPAR 

TST CSP )> H 
RTS PC ; 

000012 es: ADD $12,Re2 ; *, OFFSET 
000041 cMP R2,041 ; OFFSET,« 

BLE 1$ 
000000G MOV CCTLR, -(SP) 
000000G MOV RP. ADOR ,RO 
000010 MOV 10(RO), -(SP) 
000000G MOV 08M19, -(SP) 

5EQ 0398 
ss 16 V4.0 579 Page 145 
: (POWERS )ZRQAFO.BL2; 31 (38) 

UNIT_SIZE do ! FOR EACH UNIT 

IF RETPKT UNIT MATCHES CST ENTRY 

SET UP UNIT-RELATED DATA 
DONE 

“CAN'T FIND DISK Xxx IN CST X' 
ROUTINE FSET_UPAR 

4707 
4723 
4725 

4728 

4729 
4727 
4723 

4732 



ZRQAM3 
VOe.1 

000106 
000112 
000114 
000116 
000122 

; Routine Size: 
: Maximum stack 

012746 
010600 
104417 
062706 
000207 

RO/RX EXERCISER 
MULTI-DRIVE TEST ROUTINES 

000003 

000010 

42 words, Routine Base: 
depth per invocat on: 11 words 

KL 

27-Dec-1984 13:06:46 
26-Dec-1984 06:09:06 

MOV 03, -(SP) 
MOV SP RO 
TRAP 1? 
AOD #10,SP 
RTS PC 

$CODE$ + 21612 

VAX-11 Bliss 16 V4.0 579 
DISK $USER2 ; (POWERS )ZRGAFO.BL2; 31 

; SP,« 

SEQ 0399 
Page 146 

(38) 

4721 
4707 



L1i5s 
5EQ 0460 

ZRQGAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 147 
VO02.1 MULTI ORIVE TEST ROUTINES 26-Dec 1984 08:09:06 DISK $USER2: (POWERS )ZRQAFO.BL2; 31 (39) 

4734 GLOBAL routine HARD_ERROR : novalue = 
4735 
4736 
4737 
4738 
4739 
4740 

4741 
4742 
4743 

4744 

4745 
4746 
4747 

4748 
4749 
4750 
4751 
4752 
4753 
4754 
4755 
4756 
4757 
4758 
4759 
4760 
4761 
4762 
4763 
4764 
4765 
4766 
4767 
4768 
4769 
4770 
4771 
4772 
4773 
4774 

4775 

4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 
4784 
4785 
4786 

ta 

THIS ROUTINE 12° CALLED BY IO_RETPKT ANO OTHERS TO INCREMENT THE HARD 
ERROR STATISTIC FIELD FOR THE CURRENT UNIT. IF THE HARD ERROR COUNT 
HAS EXCEEDED THE OPERATOR-SPECIFIED LIMIT, THEN THE UNIT IS DROPPED 
FROM TESTING. 

IMPLICIT INPUTS: 
L$LUN - CURRENT UNIT NUMBER 
CST_ADOR - ADORESS OF CURRENT CONTROLLER'S CST 
CUOFF - CST OFFSET FOR CURRENT UNIT 
T_ADOR - ADDRESS OF CURRENT UNIT'S STATISTICS BLOCK (TALLY) 
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begin 
T_ADOR [ERR_HARD] = .T_ADOR [ERR_HARD] - 1; ! INCREMENT UNIT'S HARD ERROR COUNT 

if .RP_ADDR (CONIO] EQ CIO_MSCP 'FOR MSCP ERRORS 27772 
THEN ! 222 

selectoneu .ST_CODE of 
set 

(ST SUC). i€ .SB_CODE neq 0 ! SUCCESS WITH NON-ZERO SUB CODE 
then 

begin 

if .SB8_CODE eal 4 
then 

T_ADOR (ERR_HRD_ORV) = .T_ADOR (ERR_HRD_ORV) - 1 
el se 

T_ADOR (ERR_HRD_HST] = .T_ADDR [ERR_HRD HST) + 1; 

if .APT_MODE 
then 

ERR_HRD_RTNE_APT (44) 
else 

ERR_HROD_RITNE (44); 

end; 

(ST_CMO): begin ' INVALIO COMMAND 
T ADOR (ERR HRD_HST) = .T_AOOR [ERR_HRD_HST) - 1; 

if ,APT_MODE 
then 

ERR_HRO_RTNE_APT (31) 
else 

ERR_WRD_RINE (31); 

end; 

{ST_ABO): begin ! COMMMAND ABORTED G
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4789 
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RD/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

(ST_OFL ] 

(ST_AVL): 

{ST MFE): 

(ST_WPT): 

M4 c 

SEQ 0401 
27 Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 148 

T_ADOR [ERR_HRD_DRV] = .T ADOR [ERR HRO_DRV) - 1; 

“f .APT_MODE 
then 

ERR_HRD_RINE APT (32) 
else 

ERR_HRD_RTNE (32); 

end; 

begin 
T ADOR [ERR_HRD_ORV] = .T ADOR [ERR_HRD DRV) - 1; 

if ,APT MODE 
then 

begin 

-MAIL_BOX_TESTNUM «= 1; 

26-Dec-1984 08:09:06 DISK $USER2: [POWERS ] ZRQAFO.BL2; 31 (39) 

OF FL INE 

MAIL _BOX_SUBTST = .CST_ADOR [.CUOFF + OF DATA. D DISK NUM); 
end; 

ERROF (18, EGD_18. EMS_18); 
OUR [.L$LUN]) = DU_OFATAL; 
DODU (.LSLUN); 
end; 

begin 
T RDOR CERR_HRD_ORV) = .T_ADOR (ERR HRO ORV) «+ 1; 

if .APT_MOOE 
then 

begin 
.MAIL _BOX_TESTNUM = 1; 

DEVICE FATAL ERROR 
DROP UNIT 

WENT TO AVAILABLE STATE 

-MAIL_BOX_SUBTST = .CST_ADOR [.CUOFF + OF DATA, D DISK NUM’; 
end; 

ERROF (24, EGD_18, EMS_24); 
OUR (.L$LUN] = DU_DFATAL; 
DOOU (.L$LUN); 
end; 

begin 
T Roor (ERR_HRD_SEK] = .T_ADOR [ERR_HRD_SEK) + 1: 

if ,APT_MODE 
then 

ERR_HRD_RTNE_APT (35) 
else 

ERR_WRO RINE (35); 

end; 

begin 

DEVICE FATAL ERROR 
DROP UNIT 

MEDIA FORMAT ERROR 

' DEVICE WRITE PROTECTED 



NS 
SEQ 0402 

ZRQAM3 RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0-579 Page 149 
VO2.1 MULTI DRIVE TEST ROUTINES 26 Dec-1984 08:09:06 DISK $USERZ: (POWERS J)ZROAFO.BL2; 31 (39) 

; 4840 3 if .SB_CODE eql 128 
: 4641 3 then 
: 4842 3 T_ADOR [ERR_HRD HST) = .T ADOR [ERR HRD HST] - 1 
>; 4843 % else 
: 4844 3 T ADOR [ERR_HRG ORV) = .T ADOR (ERR HRD ORV] - :; 
: 4845 3 
: ©8846 3 if .APT MODE 
; 4847 3 then 
: 4848 3 ERR_HRD_RTNE APT (36) 
3 4849 3 else 
; 48so. (3 ERR _HRD_RINE (36); 
; 4851 3 
3 4852 2 end; 
3 4853 2 
; 4gs4e 3 (ST CMP)- beg 'n ' COMPARE ERROR 
: 4855 3 T_ADDR [ERR_HRD_DAT) = .T_ADDR (ERR_HRD_DAT] + 1; 
; 4856 3 
: 4857 3 if .APT_“NDE 
3 4858 3 then 

3 4859 3 ERR_HRD_RTNE_APT (37) 
3 4860 3 else 
3 4861 3 ERR_HRO_RINE (37); 
3 4862 3 
; 4863 2 end; 
3 4864 2 
3 4865 3 (ST_DAT): begin ' DATA ERROR 
3 4666 3 
3 4867 3 if .SB_CODE eal 2 
H 4868 = then 
; 4869 3 T_AGOR (ERR HRD_SEK] = .T ADDR (ERR_HRD SEK) + 1 
3 4870 3 else 
3 pte: 3 T_ADDR (ERR_HRD_DAT} = .T_ADOR [ERR_HRD_DAT) - 1; 
3 e 
3 4873 3 if €.SB_CODE eql 0) and 
; 4874 3 (not .FORCED_ERROR) and 
3 4875 4 (CBIT_TST (CSWP_FLAGS, SWF _FER)) 
3 4876 3 then 
; 4877 4 begin 
3 4878 4 FORCED_ERROR = TRUE; ' BLOCK WITH "FORCED ERROR’ FOUND 
H 4879 4 FER_LBN = .RP_ADOR (L8N_LO]); ! 
3 4880 4 FER_BC = .RP_ADOR (CBCNT LO); ' 
3 4881 3 end; 
3 4882 3 
3 4683 3 if .APT_MODE 
H 4864 3 then 
3 4885 3 ERR_HRD_RTNE_APT (38) 
3 4886 3 else 
; 4687 3 ERR_HRO_RTNE (38); 
H 4666 3 
; 4889 2 end; 
; 4890 2 
3 4891 3 (ST_HST]: begin ' HOST ACCESS ERROR 
3 4892 3 T_ADOR (ERR_HRD_HST) * .T_ADOR (ERR_HRD_HST) + 1; 



by i r 

SEQ 0403 
ZROANS RO/Rx EXERCISER 27 Dec 1984 15:06:46 VAX 11 Blies 16 v4.0 $79 Page 150 
VO2.1 MATI ORIVE TCS! ROUTINES 26 Dec 1984 08:09:06 DISH SUSERZ: (POWERS | Z7RQAFO.80.2; 3: (39; 

if | APT MODE 
then 
ERR HRD RINE APT (39) 

else 
ERR _HRO RINE (39); 

end; 

(ST_CNT): £ CONTROLLER ERROR it 

T hoor (ERR_HRO DRV) = .7 ADOR [ERR WRO ORV) - 1; 

“¢ APT _MODE 
tren 

COR HPO RINE APT (40) 
eise 

ERR HRD _RINE (40); 

end; 

(ST_ORV): begin ' ORIVE ERROR 

if .SB_CODE eql 3 
then 

T_ADOR (ERR_HROD_SEK) © .T_ADOR (ERR_HMRO_SEK) - 1 
ve 

T_ADOR (ERR_HRD_ORV) = .T_ADOR (ERR_HRO ORV) - 1; 

if .APT_MOOE 

then | 
ERR_HRD_RINE APY (41) 

ee 

ERR_MRO_RINE (41); | 

el 

el 

end; | 

(ST_OIA}: in ' MESSAGE FROM INTERNAL OIAGNOSTICS 
T LERR_HRD_ORV) = .T_ADOR [ERR _HRD_ORV] - 1; 

if APT _MUOE 
then 

ERR_HRD_RTNE_APT (43) 
se 

ERR_HRD_RINE (43); 

end; 

a o
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in ' PRINT STATUS CODE ZF NO MATCH 
C_ERR_TBL {.CCTLR, C_ERR_HRD) = .C ERR TH [ .CCTLR, C ERR HRO; + i: 

if .APT_MODE 

ERR_HRD_RINE_APT (45) 

(otherwise): 
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EQ 0404 
ZRQAMS RO/AX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Blise 16 v4.0 $79 Page 151 
v02.1 MATY ORIVE TEST ROUTINES 26 Dec 1984 04:09:06 OISH SUSERZ : [ POWERS ) 7ROAFO.8L2; 31 (39) 

: 4946 3 elee 
agar 2 ERR HRD RINE (45); 
3 a9a8 

3; 4949 2 end: 
3 4950 e 
3 4951 2 tes; 
3 482 
: 4953 2 i€ -RE_ADOR (CONIO) E@& CIO_ OVP 'FOR OUP ERROR: 222 
: 4%4 OR .O FAIL EM 1 ‘EVEN IF UNRECOGNIZABLE AS SUCH 277 
: 4955) 2 THEN H 222 
3 4%6 2 
: a9? 2 selectoneu .RP_ADOR (S1SCOO) of 
3 4958 2 SET 
: a9so 3 {so 0 ) : begin ! if stetuse code succesful 
: 4960 3 if .RP_ADOR [(ENOCOD) EQLU (OP_GOS - OP_END) ang ! IF ENDCODE IS GET DUST STATUS 
: 4961 3 .RP_ADOR (9,9,1.0} NEQ 1 ! TEST TO SEE IF CONTROLLER LOCA PR 
OGRAMS 
i 49%6e «(3 then £ (PG 16 OF OUP DOC) 
3 4963 4 BEGIN 
3 4964 «4 ERR _HRO_RITNE (60); 'UNABLE TO LOAD LOCAL CONTROLLER OUP 
MEDIA #2277 

3 4965 4 T_ADOR (ERR_HRO_ORV] +» .7T_ADOR [(ERR_HRD_ORV) - 1; 
> «44966 4 END 
; 4967 3 else 
H 4968 4 begin 
i te ae) if (.OUPPKT [OUPTYPE) eal 5) ' if fetel error 

4970 4 then 

: 4971 4 "2722 begin 'OON' T OROP DEVICE ON OUP ERROR 
ZZ 

3 4972 4 $2272 OUR [.LSLUN] = DU_OFATAL; "GIVE F.E. A CMANCE TO SEE ERRORS 
222 

3 4975 4 27Z 000U (.LSLUN); ' FATAL DEVICE ERROR DROP UNIT); 
22 

3 4974 4 'Z777 end; ' SET REASON FOR DROPPING UNIT 
227 

3 4975 4 selectoneu .DUPPKT ([DUPMESG) of 
; 4976 4 SET 
3 4977 5 (s0'1'] : begin 
: 49786 6S ERR_HRD_RINE (62); ne © 4 l unit number *Z2Z 
> 4979 § T_AOOR [ERR_HRD_HST) = .1_ADOR [ERR_HRD MST? - 1; 
3 4960 4 end; 
> 4981 5 (f0'2'] : begin ; 
>; 4982 5 ERR_HRD_RTNE (63); ' illegel reletive or physicel b 
lock @ '2Z77 
3 4983 5 T_ADOR (ERR_HRD_HST) = .T ADOR [ERR_HRO_HST) - 1; 
. 4984 4 end; 
. 4985 65 {so'3'] : begin 

3 4986 5 ERR_HRD RINE (64); ' device error '22Z 
; 4987 5 T_ADOR [ERR_HRO_ORV) = .T_ADOR [ERR_HRO_ORV) - 1; 
3 4988 4 end; 
3 4969 5 (s0'4'] : begin 
3 4990 5 ERR_HRD_RTNE (65); ! zero l { message 'ZZ2 
; 4991 5 T_ADOR [ERR_HRD_HST) » .T_ADOR [ERR_HRD_MST) + 1; 
5 4992 4 end; 
5 4993 «65 (OTHERWISE) : in 
3 4904) SS ERR_HRO_RTNE (66); ! OUP UNKNOWN STATUS CODE 272 
; 4995) SS C_ERR_TBL (.CCTLA, C ERR HRD) = .C_ERR_Te (.CCTLR, C_ERR_HR 
0} + 1; 
; 4996 4 end; 
; 4997 (4 tes; 

F} 4996 «3 end; 
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$005 

000000 004137 

000004 013701 

000024 001171 
000026 013702 
000032 001027 
000034 013704 
000040 001563 
000042 012700 
000046 060100 

| 000050 020427 
000054 001002 
000056 105210 
000060 000402 

D1é 
RO/Rx EXERCISER 27-Dece 19864 13:06:46 VAX 11 Blies 16 v4.0 579 

MULTI ORIVE TEST ROUTINES 26 -Dec 1984 08:09:06 DISK SUSERZ: (POWERS )ZROAFO.8L2; 31 

end; 
(to 1 ) : Begin 

ERR_HRD_RTNE (67); ! INVALIO COMMAND 1272 
T_ADOR [ERR_HRD_ORV) = .T_ADOR [ERR_HRD_DORV) - 1; 
end; 

{to 2 ) : begin 
ERR_HRO_RTNE (68); ! NO REGION AVAILABLE :27Z 
T_ADOR [ERR_HRD_DR¥} = .T_ADOR [ERR_HRD_DORV) - 1; 
end; 

(to 3 } : in 
ERR_ RTNE (69); * NO REGION SUITABLE $272 
T_ADOR [ERR_HRD_HST) © .T_ADOR (ERR_MRO_HST) + 1; 
end; 

(to'4 } : begin 
ERR_HRD_RTNE (70); ! PROGRAM NOT KNOWN 227 
T_ADOR [ERR_HRD “HST ) * .T_ADOR (ERR_HRO_HST) - 1; 
end; 

{to 5S ) : begin 
ERR_HRD_RTNE (71); ' LOAD FAILURE '227 
T_AOOR TERR_HRD_ORV) = .T_ADOR (ERR_HRD_DRV) + 1; 
end; 

(s0'6' ) : begin 
ERR_HRO_RTNE (72); ! STANDALONE '27Z 
T_ADOR [ERR_HRD_HST) © .T_ADOR [ERR_HRD_HST) + 1; 
end; 

(OTHERWISE) : begin 
ERR_HRD_RINE (73); * DUP UNKNOWN STATUS CODE  !222 
C_ERR_TBL (.CCTLR, C_ERR_MRD) + .C_ERR_TBL (.CCTLR, C_ERR_HRD) - 1; 
end; 

TES; 

! ROUTINE HARD _ERROR 

-SBTTL WHARD.ERROR MULTI-DRIVE TEST ROUTINES 
HARD .ERROR: : 

JSR R1, $SAVE4S 3 
Mov T.ADOR ,R1 3 
INC 14(R1) 
mov RP . ADDR ,R3 ; 
TSsT6 3(R3) 
BNE 12$ 
MoV ST. CODE ,R2 ; 
BNE 4$ 3 
MOV SB. CODE .R4 
BEQ 12% 
MOV #50, RO 3 
ADO R1,RO 
CMP R404 3 
BME 18 
INCB CRO) 3 
BR es ; 

SEQ 0405 
Pege 152 

(39, 

4734 
4750 | 

4751 

4754 
4757 

4763 

4761 

4763 
4761 



105260 
032737 
001403 
012746 
000557 
012746 
000557 
020227 
001014 
105261 
032737 
001403 
012746 
000570 
012746 
000570 
020227 
001014 
105261 
032737 
001403 
012746 
000570 
012746 
000570 
020227 
001036 

063700 
111077 
042777 
104455 
000022 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000001 
000001 

000054 

000054 

000001 

000051 
000001 

000037 

000037 

000002 

001162 

001162’ 

001162’ 

001162’ 

001164' 

001166' 

001162’ 

001164’ 

18: 
es: 

3%: 

4$: 

S$: 

6$: 

78: 

8s: 

9%: 

108: 

f + 

27?-Dee 1984 13:06:46 
26 Dec 1984 08:09:06 

1CRO) 
61, APT MODE 
3$ 
054, (SP) 
14% 
054, (SP) 

@37,-(SP) 
20% 
037, (SP) 

#1, SMAIL .BOX. TESTNUM 
CUOFF ,RO 
RO 
CST.ADOR ,RO 
(RO), GMAIL .BOX.SUBTST 
0177760, @MAIL .BOX.SUBTST 
55 

51 
12% 
Re, 04 
133 
SOCR1) 
01,APT.MODE 
11% 
#1, 8MAIL .BOX. TESTNUM 
CUOFF ,RG 
RO 
CST.ADOR ,RO 

SEQ 0406 
VAX 11 Bliss 16 v4.0 579 Page 153 
DISK SUSERZ: [ POWERS jZROAFO.BL2; 31 (39) 

; 4765 
3 4767 

H 4769 

3 477\ 

H 4775 

H 4776 
3 4778 

; 4780 

; 4782 

: 4786 

; 4787 
i 4789 

; 4791 

; 4793 

3 4797 

4798 
; 4800 

; 4803 
; 4804 

4807 

4808 

4609 
47S4 
4812 

4813 
4615 

3 4818 
4819 



ZRQAM3 
VO2.1 

RO/RK EXERCISER 
MULTI ORIVE TEST ROUTINES 

001166 
177760 001166 

000000G 
000005 0000006 

023132' 
000005 

000046 
000001 001162 

000001 001162’ 

000001 001162 

118: 

les: 
138: 

148: 
15$; 
16$: 
178: 

168: 
19%: 

208: 
21$: 
22: 
23s; 

24s: 
25%: 
263: 
elt: 

26: 
29%: 

ra 

27-Dec-1984 13:06:46 
26 -Dec -1984 06:09:06 

(RO), @MAIL .BOX. SUBTST 
0177760, QM4IL .BOX. SUBTST 
55 
30 
€GO.18 
EMS .24 
L$LUN,RO 
#5 ,OURCRO ) 
51 
S1$ 
R2,05 
17$ 
46(R1) 
#1, APT MODE 
158 

R1,RO 
SB. CODE , a2 
28s 
(RO) 
29% 
1(€RO) 
SB. CODE 

| F, 
SEQ 0467 

VAX 11 Bliss 16 v4.0 579 Page 
DISK SUSERZ: [ POWERS J) ZROAFO.BL2; 31 

154 
(39) 

4822 

4823 

4624 
4734 
4827 

4828 
4830 

4832 

4834 

4838 

4842 

4840 

4842 
4840 
4644 
4846 

4846 

4850 

4854 

4855 
4857 

4859 

4861 

4865 

4869 

486’ 

4869 
4867 
4871 
4873 



012746 
000504 
020227 
001014 

012746 

RO/RX EXERCISER 
MA TI ORIVE TEST ROUTINES 

000001 

004000 

000053 

000000G 

001162' 

001162' 

001162' 

000003 

001162' 

001162’ 

30$: 

318: 

32$: 

333: 

348: 

43$: 
443; 

(, 6 

o7 Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

308 
01,FORCED.ERROR 
308 
04000 , SWP.FLAGS 
308 
@1,FORCED.ERROR 
50(R3),FER.LBN 
44(R3),FER.BC 
01, APT .MODE 
31% 

5O0(R1) 

418 

53, -CSP) 

SEQ 0408 
VAX 11 Bliss 16 v4.0 $79 Page 155 
DISK SUSERe; (POWERS )ZROAFO.BL2; 31 (39) ie . 

; 4874 

; 4875 

; 4878 
3 4879 
; 4880 
; 4883 

: 4885 

H 4887 

; 4891 

H 4892 
3 4894 

; 4896 

; 4898 

; 4902 

3 4903 
: a9cs 

3 4907 

: 4909 

3 4913 

4915 

4917 
4915 
4919 
4921 

4923 

49e5 

4929 

4930 
4932 

: 4934 

; 4936 



ZRQAMS 
vOe.1 

001124 
001126 
001132 
001134 
001140 
001146 
001150 
001154 
001160 
001162 
001166 
001172 
001174 
001200 
001206 
001210 
001216 
001220 
001224 
001230 
001232 
001240 
001242 
001250 
001252 
001256 
001262 
001266 
001272 
001274 
001500 
001304 
001310 
001312 
001316 
001322 
001326 
001330 
001334 
001336 
001342 
001344 
001350 
001352 
001356 
001360 
001364 
001366 
001372 
001374 
001400 
001402 
001406 

00420 
013700 
006300 
105260 
032737 
001405 
012746 
004737 
000404 
012746 
004737 
005726 
013700 
126027 
001404 
123727 
001160 
116001 
042701 
001067 
126027 
001015 
032760 
001011 
012746 
004737 
013700 
105260 
000531 
013700 
042700 
020027 
001123 
013701 
042701 
020127 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

001162 

000002 

000016 
177740 

000014 000201 

000022 

45$: 
463: 

47%: 

48%: 
493: 
50$: 
518: 

Ses: 

53$:; 

55$: 

S7$: 

58%: 

27-Dec-1984 13:06:46 
26 Dec -1984 08:09:06 

498 
CCTLR,RO 
RO 

H16 

C.ERR. TBLCRO) 
@1, APT. MODE 
483 
#55, -(SP) 

PC.ERR. HRD 
50% 
#55. -(SP) 
PC.ERR.HRO 
(SP )« 
RP. ADOR ,RO 
3(RO), #2 
Ses 
O.FAIL,@1 
69% 
16(RO),R1 
0177740,R1 
59% 
14(RO), 620 
543 

-RTNE APT 

RINE 

1 

#1000, 22(RO) 
543 
@74,-(SP) 
PC,ERR.HRD 
T.ADOR ,RO 
SOCRO) 
68% 
DUPPKT ,RO 
07777 ,RO 
RO, #50000 

65% 

#101, -(SP) 
65% 

67% 

RTNE 

VAX 11 Blies 16 V4.0 $79 
DISK SUSER2: [ POWERS JZRGAFO.BL2; 31 

SEQ 0409 
Page 156 

(39) 

4941 

4943 

4945 

4943 
4947 

4940 
495% 

4954 

4957 — 

4959 
4960 

4961 

4964 

4965 

4963 
4969 

4975 

4977 

4978 

4961 

4982 

4985 

4986 

4989 

4990 

4994 



ZRQAM3 
vOe.1 

001410 
001414 
001416 
001422 
001424 
001430 
001432 
001436 
001440 
001444 
001446 

. 001452 
001454 
001460 
001462 
001466 
001470 
001474 
001476 
001502 
001504 
001510 
001512 
001516 
001522 
001526 
001532 
001534 
001540 
001544 
001550 
001552 
001556 
001560 

3 Routine Size: 
3; Maximum stack depth per invocation: 

i 5032 

020127 
001003 
012746 
000715 
020127 
001005 
012746 
000707 
020127 
001003 
012746 
000421 
020127 
001003 
012746 
000415 

1 

RO/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

000001 

000103 

441 words, 

598: 

608: 

61$: 

628: 

633: 

64$: 

653: 

66$: 
67$: 

685: 
693: 

Routine Base: 
7 words 

27-Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

538 

#105, (SP) 
653% 
R1, 04 
63% 
106, -(SP) 

53$ 

PC .ERR.HRD .RTNE 
T.ADOR ,RO 
51(RO) 
68$ 
#111,-(SP) 
PC, ERR .HRD.RTNE 
CCTLR,RO 
RO 
C.ERR. *BL(RO) 
(SP )+ 
PC 

$CODE$ + 21736 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS | ZRQAFO.BL2; 31 

. 
e 

5EQ 0410 
Page 157 

(39) 

5001 

5002 

$005 

5006 



J16 
5EQ 0411 

2RQAM3 RD/RX EXERCISER 27 Dec 1984 13:06:46 VAX 11 Bliss 16 v4.0 579 Page 158 
VO2.1 MULTI DRIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USERZ: (POWERS | ZRQAFO.BLz; 31 (40) 

3 50335 1 GLOBAL routine UPO_IO TALLY : novalue « 
3 5034 1 
: 5035 1 Ye 
: 5036 1 : THIS ROUTINE IS CALLED FROM IO_RETPKT FOR ALL I/0 TRANSFER RETURN 
3 5037 1 ! PACKETS WITH “SUCCESS” STATUS CODES. ITS PURPOSE IS TO UPDATE ALL THE 
; 5038 1 ! APPROPRIATE STATISTICAL FIELDS FOR THE CURRENT UNIT. A CHECK IS ALSO 
: 5039 1 ’ MADE ON THE TOTAL NUMBER OF BYTES TRANSFERRED THUS FAR; IF THE 
: 5040 1 ' OPERATOR -SPECIFIED LIMIT HAS BEEN REACHED, THEN THE UNIT IS OROPPED. 
3 5041 1 ! 
: 5042 1 ! IMPLICIT INPUTS: 
; 5043 1 ! RP_ADOR - ADDRESS OF THE CURRENT RETURN PACKET 

: 5044 1 ' T_ADOR - ADORESS OF THE CURRENT UNIT'S STATISTICS BLOCK (TALLY) 
; 5045 1 ! CST_ADOR - ADORESS OF THE CURRENT CONTROLLER'S CST 
: 5046 1 ! CUOFF - CST OFFSET FOR THE CURRENT UNIT 
3 5047 1 ! LSLUN - CURRENT UNIT NUMBER 
3 5048 1 ! 
3 5049 1 
; 5050 2 begin 
: 5051 2 
3 5052 2 local 
3 5053 2 THOUSANDS : word, 
; 22s 2 MILLIONS : word; ' TOTAL NO. OF BYTES XFERRED TO/FROM A UNIT 
3 505 2 
3 5056 3 if .RP_ADOR (ENDCOD) eql (OP_RO or OP_END) ' IF ENOCODE IS READ 
3 5057 2 then 
; 5058 3 in 
; 5059 3 “AOR (TOT_READS_LO) = .T_ADOR [TOT_READS_LO]) + 1; ! INCREMENT NO. OF READS AND ADD BYTE COUNT 
; 5060 3 “ADOR (BYTES_READ_LO) = .T_ADOR (BYTES_READ_LO) - .RP_ADOR (BCNT_LO); 
3 5061 3 TADDR (TOT. ior _REO_LO) = .T_ADOR [TOT_BYT_RED_LO} + .RP_ADDK (BCNT_LO); 
3 5062 3 OVF _CHK (T ADR ADOR { TOT_READS_LO)); ' CHECK FOR SIELD OVERFLOW 
3 5063 3 OVF_CHK (T_ADOR (BYTES_READ_LO)); ! 
3 5064 3 OVF _CHK (T_ADOR [TOT_BYT_RED_LO)); ! 
3 5065 3 end 
3 5066 2 else 
3 5067 2 
3 5068 3 if .RP_ADOR ([ENOCOD) eal (OP_WRT or OP_ENO) ! IF ENOCOOE IS WRITE 
; 5069 2 then 
3 $070 3 in 
3 5071 3 TL (TOT_WRITES_LO) = .T_ADOR (TOT_WRITES LO) » 1; ' INCREMENT NO. OF WRITES. ADD BYTE COUNT 
; S072 3 T_ADOR (BYTES_WRIT_LO] = .T_ADOR (BYTES_WRIT_LO) + .RP_ADOR [BCNT_LO); 
3 5073 3 T_ADOR (TOT_BSYT_WRT_LO) = .T_ADOR (TOT_BYT_WRT_LO) + .RP_ADOR (BCNT_LO); 
3 5074 3 OVF _CHK (T_ADOR (TOT. WRITES _LO)); * CHECK FOR FIELD OVERFLOW 
F §075 3 OVF_CHK (T_ADOR (BYTES _WRIT_LO)); ! 
3 5076 3 OVF_CHK (T_ADOR (TOT_BYT_WRT_LO)); ! 
3 5077 2 end; 
3 5076 2 
3 5079 2 if (.RP_ADOR (ENDCOD) eal (OP_RD or OP_END)) or 
3 5080 3 (.RP_ADOR (ENDCOD) eql (OP_WRT or OP_ENOD)) 
: 5081 2 then 
>; S082 3 begin 
A 5083 3 MILLIONS = .T_ADOR (MBYTES_READ) + .T_ADOR (MBYTES_WRIT); ' TOTAL BYTES TRANSFERRED 
3 2088 3 THOUSANDS = .T_ADOR (BYTES_REAO_HI) + .T_ADOR (BYTES_WRIT HI]; 
3 85 3 



ZRQAM3 
voe.1 

5086 
5087 
50838 
5089 
5090 
5091 
5092 
5093 
5094 
5095 
5096 
$097 
5098 
$099 
5100 
5101 
5102 
5102 
5104 
5105 
5106 
5107 
5108 
$109 
5110 
$111 
$112 
$113 
5114 
$115 
5116 
$117 
5118 
$119 
5120 
Si21 
5122 
$123 
$124 
$125 
5126 
5127 
5128 
5129 
5130 
$131 
5132 
5133 @e

 
Se
 

Be
 

Ge
 

Be
 

Oe
 

Os
 

Gs
 

Ge
 

OF
 

OF
 

Or
 

OF
 

OF
 

Or
 

Ge
 

Gt
 

BO
 

Be
 

GF
 

BF
 

BH
 

BF
 

Be
 

Bs
 

Be
 

Or
 

Be
 

OF
 

OF
 

Be
 

Os
 

Be
 

BF
 

Be
 

Oe
 

Os
 

OF
 

ws
 

OF
 

OF
 

OF
 

we
 

Oe
 

Os
 

Os
 

Os
 

OF
 

000000 004137 000000G 

B
R
I
T
T
 
R
R
R
 

R
R
R
 

N
N
 
R
P
M
 

W
A
W
A
A
U
W
 

Ee
 
A
a
a
 
D
h
 
D
W
W
W
N
U
I
W
W
G
 

W
W
 

a
D
 
e
w
w
 

K16 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

SEQ 0412 
Page 159 

(40) 
VAX-11 Bliss 16 v4,.0-579 
DISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 

RO/RX EXERCISER 
MULTI ORIVE TEST -.« TINES 

if . THOUSANDS geaqu 1000 
then 

beg n 
MILLIONS = .MILLIONS + 1; 
THOUSANDS = . THOUSANDS 
end; 

! COUNT THE LOWER OVERFLOW TOO! 
1000; 

THIS ADDED BECAUSE IT WILL TAKE FOREVER TO TRANSFER ON THE ORDER OF A MEGABYTE TO A FLOPPY 
BUT IT IS A MUCH MORE REASONABLE MEASURE FOR THE RDS1/S2 WINCHESTER. THE QUESTION NOW REFERS TO 
THE TOTAL DATA TRANSFER TO THE CONTROLLER ANO THIS IS PRETTY CLOSE SINCE THE FLOPPIES GET 
RBOUT 171000 THE DATA THE HARD OISK(S) GET. 

o
e
r
 

e
r
 

e
r
 

e
e
 

e
e
 

if .SWP_XFER eql 0 !' IF THERE IS A TRANSFER LIMIT 
then 

begin 

if . THOUSANDS gtru 50 "2272 
then 

EOP _FLAG = TRUE; ! SET ENO OF -PASS FLAG 

end 
else 

if .MILLIONS gequ .SWP_XFER ! IF TRANSFER LIMIT IS REACHED 
then 

EOP FLAG = TRUE; ' SET END-OF -PASS FLAG 

end; * IF UNIT IS STILL ALIVE 

THE FOLLOWING IS ADDED TO MAKE THE RUN TIME ABOUT 1.5 MINUTES FOR A 
! QUICK PASS IF ALL UNITS UNDER TEST ARE FLOPPIES. 
Pe ee 

2'ZZZ ~=60IF .RO_COUNT EQ O 'IF THERE ARE NO WINCHESTERS 222 
§'Z2ZZ THEN : 222 
$!ZZZ BEGIN ! 22Z 
£'ZZZ IF .THOUSANOS GTRU 44 {IF ABOUT 1.5 MINUTES GONE BY 222 
$!Z22Z THEN : 22Z 
£!22Z EOP _FLAG = TRUE; SET THE END OF PASS FLAG 222 
!'Z2ZZ ENO; ! 222 

ROUND _OUTPUT (); 
end; 

.SBTTL 
UPD .IO.TALLY:: 

JSR 

' ROUND TOTALS TO FIT PRINT POSITIONS 
! ROUTINE UPOD_IO_TALLY 

UPD.IO. TALLY MULTI-ORIVE TEST ROUTINES 

R1, SSAVE2 3 5033 



L16 
SEQ 0413 

ZRQAMS RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4,0 579 Page 160 
vo2.1 MULTI-ORIVE TEST ROUTINES 26 Dec-1984 08:09:06 DISK SUSER2: [ POWERS )ZROAFO.BL2; 31 (40) 

000004 013701 000000G MOV RP .ADOR,R1 : 5056 
000010 126127 000014 000241 CMPB 14(R1), 9241 
000016 001027 BNE 1$ 
000020 013700 000000G MOV T.ADOR ,RO ; 5059 
000024 005260 000016 INC 16(RO) 
000030 066110 000020 ADD 20(R1), (RO) ; 5060 

000034 066160 000020 000032 A0O 20(R1).320RO) ; 5061 
000042 012746 000016 MOV 16, -(SP) ; 506z 
000046 060016 ADD RO,(SP) 
000050 004737 QO00000V JSR PC ,OVF .CHK 
000054 013716 000000G MOV T.ADOR, (SP) ; 5063 

000060 004737 000000V JSR PC ,OVF . CHK 
000064 013716 000000G MOV T.ADOR, (SP) ; 5064 
000070 062716 000032 ADD 632 ,(SP) 
000074 000435 BR 2$ 
000076 126127 000014 000242 1$: CMPB 14(R1), 0242 i 5068 
000104 001034 BNE 3% 
000106 013700 000000G MOV T.AODOR ,RO ; 5071 
000112 005260 000024 INC 24(RO) 
000116 066160 000020 000006 ADD 20(R1),6(RO) ; 5072 
000124 066160 000020 000040 ADO 20(R1),40(RO) ; 5073 
000132 012746 000024 MOV 024, -(SP) ; 5074 
000136 060016 ADD RO,.(SP) 
000140 004737 000000V JSR PC ,OVF .CHK 
000144 013716 000000G MOV T.ADOR, CSP) : 5075 
000150 062716 000006 ADD 06,(SP) 
000154 004737 O000000V JSR PC OVF . Ci4K 
000160 013716 000000G MOV T.ADOR , (SP > ; 5076 
000164 062716 000040 ADO 640,(SP) 
000170 004737 000000V 2s: JSR PC, OVF . CHK 
000174 05726 TST (SP)- : 5070 
000176 013700 000000G 3$; MOV RP .ADOR RO 3 5079 
000202 126027 000014 000241 CMPB 14(RO), 0241 
000210 001404 BEQ 4% 
000212 126027 000014 000242 CMPB 14(RO), 0242 3 5080 
000220 001034 BNE 8$ 
000222 013700 0000006 4$: MOV T.ADOR ,RO 3 5¢83 
000226 016002 0000C4 MOV 4A(RO),Re2 ; *, MILLIONS 
000232 066002 000012 ADD 12(RO),R2 ; *, MILLIONS 
000236 016001 000002 MOV 2(RO),R1 3; *, THOUSANDS 5084 
000242 066001 000010 ADO 10(RO),R1 3 @, THOUSANDS 
000246 020127 001750 CMP R1,.91750 ; THOUSANDS, « 5086 
000252 103403 BLO S$ 
000254 005202 INC Re ; MILLIONS $089 
000256 162701 001750 SUB $1750,R1 3 #, THOUSANOS 5090 
000262 013700 000000G S$: MOV SWP .XFER,RO : 5100 
000266 001004 BNE 6% 
000270 020127 000062 CMP R1, 062 3; THOUSANDS, « 5104 
000274 101406 BLOS 8$ 
000276 000402 BR 7$ ; 5106 
000300 020200 6$: CMP R2,RO ; MILLIONS,« S111 
000302 103403 BLO 8$ 
000304 112737 000001 000000G 7$; MOVB #1,E0P.FLAG ; 5113 



MIé 
ZRQAM3 RO/RX EXERCISER 27-Dec 1984 13:06:46 
v0e.1 MULTI-ORIVE TEST ROUTINES 26 Dec 1984 08:09:06 

000312 004737 CcOdOdd0V 8$: JSR PC.ROUNO. OUTPUT . 

000316 000207 RTS PC 

: Routine Size: 104 words, Routine Base: $sCODE$ + 23520 
; Maximum stack depth per invocation: 5 words 

VAX-11 Blies 16 V4.0 579 
DISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

° 
° 

SEQ 0414 
Page 161 

(40) 

$132 
5033 



e
e
 

es
 

G
8
 

O
F
 

G
s
 

a
f
 

G
6
 

8
6
 

@
8
 

G
e
 

G
e
 

Gs
 

G
e
 

O
F
 

G
t
 

B
e
 

Of
 

O
F
 

C
t
 

G
e
 

8
8
 

O8
8 

G
F
 

B
e
 

G
e
 

G
e
 

w
e
 

G
e
 

wa
 

~
 a»
 

be
 

wa
 

rs
 

p 0
 

m=
 

AD
 

AD
 
O
d
 

GE
RD

 
A 

0 
AD
 

U
e
 

Gi
 
A
D
D
 

AU
 

be
 
e
e
 

ee
 
be
 

pe
 
pe
 

be
 

be
 

ee
 
pe
 

ee
 

000000 010146 

000002 016600 
000006 012701 
000012 060001 
000014 021027 
000020 103404 
000022 162710 
000026 005211 
000030 000771 
000032 021127 
000036 103404 
000040 162711 
000044 005260 
000050 01260) 
000052 000207 

; Routine Size: 

RD/Rx EXERCISER 
MULTI-ORIVE TEST ROUTINES 

GLORAL routine OVF_CHK (ADDR) : 
. . 

— =_ a ce a ae ee ae oe 

Bl 

27-Dec-1984 13:06:46 VAX-11 Blies 16 V4,0-579 
26 -Dec -1984 06:09:06 DISK SUSER2: (POWERS )ZRQAFO.BL 2; 31 

novelue « 

: THIS ROUTINE IS CALLED FROM UPO_IO_TALLY TO CHECK FOR OVERFLOW IN 

INPUTS: 

o
e
r
 
e
e
r
 

ee
 

ey
 

ee
 

oe
 

ee
 

begin 

while ..ADDR gequ 1000 do 

PaBon » ,.ADOR 1000; 
(.ADOR + 2) = .(.ADOR - 
end; 

if .C. ADOR + 2) geq 1000 
then 

in 

(. « 2) = .(.ADOR - 
(.ADOR - 4) = .C ADDR . 
end; 

end; 

OVF .CHK:: 

00CDOS 
000002 

001750 1$: 

001750 

001750 2s: 

001750 
000004 

3$;: 

ee words. Routine Sese: 
>; Meximm stack depth per invocation: 2 words 

CERTAIN STATISTICAL FIELOS OF THE CURRENT UNIT. SPECIFICALLY, THE 
LOW-ORDER FIELO OF THE NUMBER OF BYTES READ OR WRITTEN IS CHECKED FOR 
EXCEEDING 1000. IF TRUE, THEN THE MIGH-ORDER COUNT IS INCREMENTED. IF 
THAT EXCEEDS 1000, THEN THE MEGABYTE COUNT IN INCREMENTED. 

! IF .0-ORDER CVERFLOW 

! SUBTRACT 1000 
2); ! INCR HI-OROER 

! IF HI-ORDER OVERFLOW 

1000; ! SUBTRACT 1000 
1; ! INCREMENT MBYTES 

! ROUTINE OVF _CHK 

-SBTTL OVF.CHK MULTI-ORIVE TEST ROUTINES 

MOV R1,-(SP) 3 
MOV 4(SP),RO ; 
MOV @2,R1 : 
ADD RO,R1 
CMP CRO), @1750 ; 
BLO es 
SuB #1750, (RO) ; 
INC (a1) 3 
eR 18 : 
CMP (R121). 01750 ; 
BLO 3% 
SuB #1750, (R1) 3 
INC 4(RO) F 
MOV CSP)+,R1i 3 
RTS PC 

sCODEs + 24040 

ADOR - ADORESS OF THE BYTES_READ_LO OR BYTES _WRIT_LO FIELD FOR 
THE CURRENT UNIT (SEE STATISTIC TABLE (TALLY) LAYOUT) 

ADOR , » 

SEQ 0415 
age 162 

(41) 

5134 
5148 
5151 

5146 

5150 
5151 
5148 
5154 

$157 
$158 
5134 
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—m b 

RD/RXK EXERCISER 2? Dec 1984 13:06:46 
26 Dec 1984 08:09:06 MULTI-ORIVE TEST ROUTINES 

GLOBAL routine ROUND _OUTPUT : novelue = 

Oe 

' THIS ROUTINE ROUNDS THE TOTALS TO FIT PRINT POSITIONS. 

begin 

if _T ADOR (TOT READS HI] gtru 9999 

in 

T’RooR [TOT_READS_HI] + .T_ADDR [TOT_READS. HI) 1; 
T_ADOR {TOT_READS_LO} © .T_ADOR (TOT_READS LO) + 1000; 
end; 

T_ADOR (TOT_READS LO) = .T_ADOR [(TOT_READS 10) 999; 
T_ADOR (TOT_READS_HI) = .T_ADOR (TOT_READS HI) 9999 ; 
end; 

if .T_ADOR [1OT_WRITES_HI) gtru 9999 
then 

begin 

if .T_ADOR (TOT WRITES LO) lssu 999 
then 

tn 

T (TOT _WRITES_H 

end; 

T_ADOR (TOT_WRITES_LO) = .T_ADOR (TOT_WRITES 10) 999; 
T_ADOR (TOT_WRITES_HI) = .T_ADOR (TOT_WRITES HI) 9999; 

999 

end; 

i? .T_ADOR (MTOT_BYT_RED) gtru 

then 
begin 

if .T_ADOR ([TOT_BYT_REO_HI)] leew 999 

then ; 
in 

T_ (MTOT_BYT_RED) =» .T_ADOR (MTOT_BYT_REOD) - 1; 
T_ADOR (TOT_BYT_RED_HI) = .T_ADOR (TOT_BYT_RED_WI) + 1000; 
end; 

if .T_ADOR (TOT_BYT_RED_LO) leew 999 
then 

in 
Toor {TOT_BYT_REO_HI) = .1_ADOR (TOT _BYT_REO_HTI) 

- I} « .T_ADOR (TOT_WRITES HI) 1; 
T_ADOR [(TOT_WRITES LO] = .T_ADOR (TOT _WRITES LO) + 1000; 

VAX-11 Blies 16 v4.0 579 
DISK SUSERZ: (POWERS )ZROAFO.BL2; 31 

SEQ 0416 
Page 163 

(42) 



| 
SEQ 0417 

ZRQAM3 RD/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 v4.0 579 Pege 164 
vO2.1 MULTI ORIVE TEST ROUTINES 26 Dec-1984 08:09:06  DISKSUSERZ: [POWERS )ZROAFO.BL2; 31 (42) 

T_ADOR (TOT_BYT_RED_L0O) = .T_ADOR (TOT BYT RED LO) + 1000; 

if .T_ADOR [107 _BYT_RED_HI) 1ssu 999 
then 

in 

Tt. (MTOT_BYT_REO) = .T_ADOR (MTOT_BYT_RED) i] 
T_ADOR (TOT_8YT_RED_HI) = .T_ADOR [TOT _BYT_REO_HI) + 1000; 

end; 
end; 

T_ADOR (TOT_BYT_RED_LO) = et (TOT _BYT_REO_LO) 999; 
T_ADOR (TOT_BYT_RED_HI) © ADDR (TOT_BYT “RED HI) 999; 
T_ADOR {MTOT_ BYT _REO) e tT “AOR (MTOT _BYT_RCED) 999; 
end; 

if .T_ADOR (MTOT_BYT_WRT)] gtru 999 
then 

begin 

if .T_ADOR ([TOT_BYT_WRT_HI) lesu 999 
then . 

in 
T_ (MHTOT_BYT_WRT) = .T -A008 (MTOT_BYT_WRT) - i; 
T ~ADOR (TOT. BYT_ WRT _HI) = .T_ADOR (ToT_ BYT -WRT_HI}) + 1000; 
end; 

if .T_ADOR (TOT_BYT_WT_LO) lseu 999 
then 

in 

T Ron (TOT_BYT_WRT_HI}) = .T_ADOR (TOT_BYT_WRT_HI) 1; 
T_ADOR (TOT_BYT_WRT_LO} = .T_ADOR (TOT_BYT_WRT_LO] + 1000; 

if .T_ADOR [TOT_BYT_WRT_HI] lesu 999 
then 

in 

T Ror (MTOT_BYT_WRT) = .T_ADOR (MTOT_BYT_WRT) - 1; 
T_ADOR [TOT_BYT_WRT_HI) = .T_ADOR (TOT_BYT_WRT_HI) + 1000; 
end; 

end; 

T_ADOR {TOT_BYT_WRT_LO) 
T_ADOR (TOT_BYT_WRT_HI) 
T_ADOR (MTOT_BYT_WRT) = 
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-SBTTL ROUND .OUTPUT MULTI-ORIVE TEST ROUTINES 
000000 004137 000000G ROUND .OUTPUT: : 

JSR R1, $SAVES 3 5162 
000004 013700 000000G MOV T.ADOR ,RO 3 5170 
000010 012702 000020 MOV @20,R2 



012701 
060001 
021127 

021127 

RO/RX EXERCISER 
MULTI-NRIVE TEST ROUTINES 

023417 

000016 

001747 

001750 
001747 
023417 
000026 

023417 

000024 

001747 

001750 
00174” 
02341” 
000036 

001747 

000034 

001747 

001750 
000032 

001747 

001750 
001747 

1$: 

2s: 

34: 

4%: 

S$: 

6$: 

78: 

E | 

27-Dec-1964 13:06:46 
26-Dec-1984 06:09:06 

RO ,R2 
(Re), 023417 

RO,R1 
(R1), 01747 
1$ 
(R2) 
#1750,(R1) 
@1747,(R1) 
023417,(R2) 
#26 ,R2 
RO,R2 
(R2), 023417 

RO,R1 
(R1), 02747 
3$ 
(R2) 
#1750,(R1) 
@1747,(R1) 
@23417,(R2) 
036 ,R3 
RO,R3 
(R3), 91747 
7% 

S$ 
(R3) 
#1750,(R1) 
@32,R2 
RO,R2 
(R2), 01747 
6% 
(R1) 
#1750,(R2) 
(R1), 01747 
6¢ 
(23) 
#1750,(R1) 
@1747,(R2) 
#1747,(R1) 
01747,(R3) 
044 ,R2 
RO,Re 
(R2), 01747 
10$ 
642,R1 
RO,R1 
(R1),01747 

SEQ 0418 
VAX 11 Bliss 16 V4.0-579 Page 
DISK SUSER2: [ POWERS J) ZRQAFO.BL2; 31 

165 
(42) 

5174 

5177 
5178 
$181 
$162 
$185 

5189 

$192 
$193 

5197 



ZRQAM3 
vOe.1 

: Routine Size: 
; Maximum stack depth per invocet ion: 

103003 
005312 
062711 
062700 
021027 
103011 
095311 
062710 
021127 
103003 
005312 
062711 
162710 
162711 
162712 
000207 

RDO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

001750 
000040 8S: 
001747 

001750 
001747 

001750 
001747 9%: 
001747 
001747 

10$: 

114 words, Routine Base: 
5 words 

e7 
26 

6% 
(R2) 
#1750,(R1) 
040,RO 
(RO), 01747 
9$ 
(R1) 
1750, (RO) 
(R1), 01747 
9% 
(Re) 
#1750,(R1) 
#1747,(RO) 
01747,(R1) 
@1747,(R2) 
PC 

$CODE$ + 24114 

SEQ 0419 
-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0-579 Pepe 166 
-Dec-1984 08:09:06  OFSKSUSERZ: {POWERS )ZROAFO.BL2; 31 (42) 

; 5237 
; 5238 
3 5241 

3 §244 

: 5245 

} 



Gl 
SEQ 0420 

ZRQAM3 RO/RX EXERCISER 27-Dec-1964 13:06:46  VAX-11 Blies 16 v4.0 579 Page 167 
voe.1 MULTI-DORIVE TEST ROUTINES 26-Dec-1984 08:09:06 DISK $USER2: [POWERS )ZRQAFO.BL2; 31 (43) 

$261 GLOBAL routine HOST_WRT_CHK -: 

$262 
5263 Ye 
$264 ! THIS ROUTINE IS CALLEO FROM IO_RETPKT FOR ALL I/O TRANSFER RETURN 
S265 ! PACKETS WITH “SUCCESS” STATUS CODES, BUT ONLY IF THE HOST WRITE -COMPARE 
5266 ! OPTION WAS SELECTED BY THE OPERATOR. 
$267 ! 
5268 ! IF THE CURRENT RETPKT BEING PROCESSED IS A WRITE FUMCTION, THEN THE 
5269 ! PACKET INDEX CRP_INDX) IS SAVED IN THE CONTROLLER'S RETURN PACKET SAVE 
5270 ! AREA (RP_SAVE). OTHERWISE, THE PACKET IS A READ, SO ITS ASSOCIATED 
$271 : WRITE PACKET IS REMOVED FROM THE SAVE AREA, AND A BYTE-BY-BYTE 
$272 ! COMPARISON IS PERFORMED ON THE TWO I/0 BUFFERS. ANY DIFFERENCES 
2e73 ! ENCOUNTERED RESULTS IN THE DECLARATION OF A HARD ERROP. 
$274 : 
$275 : IMPLICIT INPUTS: 
5276 ! RP_ADOR - ADORESS OF THE CURRENT RETURN PACKET 
$277 : RP_INDX - INDEX OF THE CURRENT RETURN PACKET 
5278 !- 
$279 
5280 begin 
$281 
$282 local 
5263 BUFF1 : ref bloct [MAX_XFER_SIZE, byte}. 1/0 BUFFER ADORESS 
S284 BUFF : ref block (MAX_XFER_SIZE, byte), 1/0 BUFFER ADDRESS 
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$285 BUFFW, I/0 BUFFER ADDRESS 
5286 COUNT : word, BYTE COUNT 

FLAG : byte initiel (byte (TRUE)), 
5288 index : signed word; 

2530 if .RP_ADOR (ENDCOD) eal (OP_WRT or OP_END) ' IF WRITE OPERATION 
then 

5292 FLAG = FALSE ' DON'T CALL SWEEP FROM IO_RETPKT 
5293 else 
5294 
5295 if (.RP_ADOR (ENDCOD) eal (OP_RD or OP_ENOD)) and 
5296 (Cindex = RPS_REM ()) gea 0) ! IF ASSOCIATED WRITE PACKET IS FOUND 
5297 then 
5298 in 
5299 BUFFW = RETPKT (.index, BUFF _0O); ! ADOR OF ADOR OF WRITE I/0 BUFFER 
5300 BUFF1 = ..BUFFW; ' ADOR OF WRITE I/0 BUFFER 
5301 SUFFO = .RP_ADOR iBUFF 0); ! ADOR OF READ I/O BUFFER 
2302 COUNT = .RP_ADOR (BCNT_LO); ' BYTE COUNT 

2308 incr I from 1 to .COUNT do ' FOR EACH BYTE IN BUFFERS 

5306 if .¢.BUFF1)<0, 8, > eql .(.BUFF2)<0, 8, O ! IF BYTES COMPARE 0.K. 
§307 then 
5308 begin 
5309 BUFF1 © .BUFF1 + 1; ' ADVANCE WRITE BUFFER ADDR 
§310 BUFFO = .BUFFO «+ 1; t ADVANCE READ BUFFER ADDR 
§311 end 
5312 else 
5313 begin ' ELSE - COMPARE ERROR 
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RD/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

end; 

return (.FLAG); 

end; 

000000G 

000001 
000000G 
000014 00242 

000014 000241 

000000V 

T ADDR [ERR_HARD) = 
T ADOR [ERR_HRD HST) = 

“€ APT MOOE 
then 

ERR HRO_RTNE APT (42) 

ERR_HRO_RTNE (42); 

EMS_CMP CRETPKT + (. ndex *« RP LEN * 2)); 

if .T_ADOR [ERR_HARD) geaqu .SWP ERROR 

else 

then 
begin 

DUR [.L8LUN) = DU HERR; 
DOOU (.LSLUN); 
end; 

exitloop; 
end: 

.SBTTL 
HOST .WRI. CHK: 

JSR 
TST 
MOVB 
MOV 
CMPB 
BNE 
CLRB 
@R 

1$: cree 
BNE 
JSR 
TST 
BLT 
MOV 
MOV 
JSP 

SEO 04e1 
27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 168 
26-Dec-1984 08:09:06 DISK $USERZ: [POWERS ) 7RQAFO.BL2; 31 (43) 

.T_ADDR (ERR_HARD) + 1; 
.T ADOR [ERR HRD HST] - 1; 

' I70 REQUEST FAILED 

' IF ERROR COUNT EXCEEDED 
' DROP UNIT 

! NO NEED TO CONTINUE 
' IF COMPARE ERROR 

! IF ASSOCIATED WRITE RETPKT WAS FOUND 

' ROUTINE HOST_WRT CHK 

HOST .WRT .CHK MULTI-DRIVE TEST ROUTINES 

R1,$SPVES : 5261 
-(SP) 
#1,R5 : *,FLAG 5280 

14(RO) , 0242 
1$ 
R5 3; FLAG 5292 
8s i 5290 
14( RO), 0241 ; 5295 
8s 
PC,RES.REM ; 5296 
RO ; INDEX 
8$ 
RO, (SP) ; INODEX,« 5299 
@54, -(SP) 
PC ,.BLSMUL 
RO, 4( SP) 
@RETPKT +24 RO ; *,BUFFW 
CRO),R1 ; BUFFW, BUFF 1 5300 
RP, ADOR ,RO ; 5301 
24(RO),R2 ; *,BUFF2 
20(RO),R4 ; «, COUNT 5302 
R3 ; I 5304 
6$ 



000260 
000262 

3 Routine Size: 
; Maximum stack depth per invocation: 

121112 
001003 
005201 
005202 
000446 
013700 
005260 
105260 
032737 
001405 
012716 
004737 
000404 
012716 
004737 
016616 
062716 
004737 
013700 
026037 
103412 
013700 
112760 
104451 
000403 
005203 
020304 
003722 
022626 
005000 
150500 
005726 
000207 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

es: 

000000G 3$;: 
000014 
000051 
000001 001162 

000052 
000000V 

000052 4$: 
000000V 
000004 S$: 
000000G 
000000G 
000000G 
000014 000000G 

000000G 
000004 000000G 

63: 

7$: 
8$: 

90 words, Routine Base: 
11 words 

CMPB 
BNE 
INC 
INC 
BR 
MOV 
INC 
INCB 
BIT 
BEQ 
MOV 
JSR 
BR 
MOV 
JSR 
MOV 
AGO 
JSR 
MOV 
CMP 
BLO 
MOV 
MOVB 
TRAP 
BR 
INC 
CMP 
BLE 
CMP 
CLR 
BISB 
TST 
RTS 

Ll 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

(R1),CR2) 
3$ 
R1 
Re 
6$ 
T.ADOR ,RO 
14(RO) 
S1(€RO) 
#1,APT.MODE 
4$ 
@S2,(SP) 
PC,ERR.WRD.RTNE APT 
53 
@S2, (SP) 
PC,ERR.HRO.RTNE 
4(SP),(SP) 
ORETPKT (SP) 
PC.EMS .CMe 
T.ADOR ,RO 
14(RO), SWP. ERROR 

CSP )+,(SP)- 
RO 
RS ,RO 
(SP )+ 
PC 

$CODE$ + 24460 

VAX-11 Blies 16 V4.0-579 
DISK SUSERZ2: [POWERS J)ZRQAFO.BL2; 31 

BUFF 1. BUFF 2 

BUFF 1 
BUFF 2 

5EQ 0422 
Page 169 

(43) 



ZRQAMS 
vOe.1 

5339 
5340 
5341 
$342 
5343 
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$347 
5348 
5349 
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; 

000000 010146 
000002 013700 
000006 116000 
000012 042700 
000016 020027 
000022 001026 
000024 032737 
000032 001422 
000034 004737 
000040 010001 
000042 002416 
000044 010146 
000046 012746 

RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

GLOBAL routine SWEEP : novalue = 

e 

DEALLOCATED. 

IMPLICIT INPUTS: 

e
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 | 

begin 

local 
index : s'gned word; 

27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 
26 -Dec -1984 08:09:06 DISK SUSER2: [POWERS ) ZRQAFO.BL2; 31 

RP ADDR - ADDRESS OF CURRENT RETURN PACKET 
RP INDOX - INDEX OF CURRENT RETURN PACKET 

if (.RP_ADOR [ENOCOD)] and OP_MSK) eql OP RD 
then 

“€ BIT_TST CSWP FLAGS, SWF _HWC) 
then 

if Cindex = RPS_REM ()) geq 0 
then 

begin 
PUT_IO_BUFF CRETPKT [. index, BUFF _0]); 
PUT_RETPKT (. index); 
end; 

PUT_IO_GUFF CRP_ADOR (BUFF _0O)); 
PUT_RETPKT (.RP_INOX); 

.SBTTL SWEEP MULTI-DRIVE 

end; 

SWEEP: : MOV 
000000G MOV 
000014 MOVB 
177600 BIC 
000041 CMP 

BNE 
000040 000000G BIT 

BEQ 
000000V JSR 

MOV 
BLT 
MOV 

000054 MOV 

R1,-(SP) 
RP .ADDR ,RO 
14(RO),RO 
177600 ,RO 
RO, 041 
1% 
040, SUP .FLAGS 
1$ 
PC,RPS.REM 
RO,R1 
1$ 
Ri, -¢ 
054, 

SP ) 
(SP) 

THIS ROUTINE IS CALLED FROM IO_RETPKT AND OTHERS TO DEALLOCATE THE 
RESOURCES ASSOCIATED WITH THE CURRENT RETURN PACKET. THIS INCLUDES THE 
PACKET ITSELF ANS THE I/O BUFFER. IN ADDITION, IF THE HOST IS 
PERFIX-™] MI; WRITE-COMPARES, AND IF THE CURRENT RETURN PACKET IS A READ 
FUNCTION, THEN THE CURRENT CONTROLLER'S RP_SAVE AREA IS SEARCHED FOR 
THE ASSOCIATED WRITE RETPKT SO THAT ITS RESOURCES CAN ALSO BE 

! IF READ OPCODE OR ENOCODE 

! IF HOST IS DOING WRITE COMPARES 

! IF ASSOCIATED WRITE RETPKT IS FOUND 

! RETURN WRITE I/0 BUFFER TO POOL 
! RETURN WRITE PACKET YO POOL 

! RETURN CURRENT I/0 BUFFER TO POOL 
! RETURN CURRENT RETPKT TO POOL 
! ROUTINE SWEEP 

TEST ROUTINES 

; #, INDEX 

; INDEX, 

5EQ 04e3 
Page 170 

(44) 

5339 
5360 

5363 

5366 

5369 



ZRQAMS 
vOe.1 

000052 
000056 
000062 
000064 
000070 
000072 
000076 
000100 
006104 
000110 
000114 
000120 
000124 
000126 
000130 

; Routine Size: 
; Maximum stack 

004737 
062700 
010016 
004737 
010116 
004737 
022626 
013746 
062716 
004737 
013716 
004737 
005726 
012601 
000207 

RO/RX EXERCISER 
MULTI-ORIVE TES’ ROUTINES 

000000G 
000024G 

1$; 

45 words, Routine Base: 
depth per invocation: 4 words 

JSR 
ADD 
MOV 
JSR 
MOV 
JSR 
CMP 
MOV 
ADO 
JSR 
MOV 
JSR 
TST 
MOV 
RTS 

I“ | 

27-Dec-1984 13:06:46 
26 -Dec -1984 08:09:06 

PC, BL SMUL 
ORETPKT +24 ,RO 
RO,(SP) 
PC, PUT. I0.BUFF 
Ri, (SP) 
PC, PUT. RETPKT 
(SP )+,CSP)- 
RP .ADOR, (SP) 
624,(SP) 
PC,PUT.IO0.BUFF 
RP .INOX, (SP) 
PC ,PUT.RETPKT 
(SP )« 
(SP)+,R1 
PC 

$CODE$ + 24744 

SEQ 0424 
VAX 11 Bliss 16 V4.0 579 Page 
DISK SUSER2: (POWERS jZROAFO.BL2; 31 

171 
(44) 

$370 

5368 
5373 

5374 

$355 
5339 



ZRQAM3 
vo2.1 
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RO/RX EXERCISER 
MULTI-ORIVE TEST ROUTINES 

GLOBAL routine RPS_REM = 

¢ 

CRN OF THE CURRENT RETURN PACKET (1.€., 
OPERATION ASSOCIATED WITH THE CURRENT READ OPERATION). 

OPERATION IS RETURNED TO THE CALLER. 

IMPLICIT INPUTS: 
RP _ADOR 

OUTPUTS: 

ADDRESS OF THE CURRENT RETURN PACKET 

begin 

local 
index : signed word initial (-1); 

iner COUNT from 0 to RP_CNT - 1 de 

f (.RP_USE (.COUNT) eql .CCTLR) and 
(.RETPKT [.COUNT, ENOCOD) eql (OP_WRT or OP_ENO)) 

then 

if CC.RETPKT (.COUNT, CRF_LO) eal (.RP_ADOR (CRF _LO]) 1)) and 
( .RETPKT (.COUNT, CRF_HI) eql .RP_ADOR (CRF_HI))) or 

CC. RETPKT [.COUNT, CRF_HI) eql (€.RP_ADOR (CRF _HI) 1)) and 
C.RETPKT ( .COUNT, CRF_LO) eql #0'177777') and 
( .RP_ADOR (CRE _ LO) eql 0)) 

then 
begin 
index = .COUNT; 
exitloop: 
end; 

return .index; 
end; 

-SBTTL RPS.REM MULTI-DRIVE TEST ROUTINES 
000000G RPS .REM:: 

JSR R1, $SAVE4 3 
177777 MOV @-1,R4 3 

CLR R3 ; 
000000G 1$: MOVB RP .USECR3),RO 3 
000000G CMP RO,CCTLR 

BNE 4$ 

MOV R3,-(SP) H 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

THIS ROUTINE SEARCHES THE CURRENT CONTROLLER'S RP_SAVE AREA FOR A 
RETURN PACKET WHOSE COMMANO REFERENCE NUMBER (CRN) IS ONE LESS THAN THE 

SEARCHING FOR THE SAVED WRITE 

VAX 11 Bliss 16 V4.0-579 
DISK SUSER2: [POWERS ) ZRQAFO.BL2; 31 

IF FOUND, THE 
RP_SAVE ENTRY IS CLEARED (TO -1) AND THE RETPKT INDEX OF THE WRITE 

INDEX (VALUE OF THIS ROUTINE) - INDEX OF THE RETPKT CONTAINING 
A CRN WHICH IS ONE LESS THAN THE CURRENT 

SEQ 0425 
Page 172 

(45) 

ASSUME NOT FOUND 

FOR EACH ENTRY IN RP_SAVE 

IF THIS IS A VALID RETPKT INDEX 

IF CORRECT CRN 

INOEX TO BE RETURNED 
DONE 

ROUTINE RPS REM 

5376 
*, INDEX 5394 
COUNT 5399 
*(COUNT),«@ 5401 

COUNT, 5402 



ZRQAMS 
vOe.1 

000026 
000032 
0000 36 
000040 
0000-6 
000050 
000052 
000056 
900062 
G00064 
000070 
000074 
000076 
000102 
000104 
000112 
000114 
000120 
00122 
00126 
000130 
000136 
000140 
000144 
000146 
000150 
000152 
000154 
000160 
000162 
000164 

; Routine Size: 

> Marimum stack 

012746 

004737 
022626 
126027 
001041 
010346 
012746 
004737 
022626 
013701 
016102 
005302 
026002 
001004 
026061 
001415 
016102 
005302 
026002 

RO/RX EXERCISER 
MULTI ORIVE TEST ROUTINES 

000054 
000000G 

000014G 000242 

000054 
000000G 

000000G 
000004 

0000046 

000006 es: 

3$: 

4$: 

000007 

S$: 

59 words, Routine Base: 
depth per invocation: 8 words 

Mt! 
27-Dec-1984 13:06:46 
26 Dec-1984 08:09:06 

54, (SP) 
PC,BLSMUL 
(SF )+,(SP)- 
RETPKT+14(RO) , @242 

R3,-(SP) 
054, -(SP) 
PC BL SMUL 
(SP)+,(SP)- 
RP .ADOR ,R1 
4(R1),Re 
Re 
RETPKT+4(RO) RO 
es 
RETPKT-6°RO),6(R1) 
3$ 
6(R1),Re 
R2 
RETPKT+6(RO),R2 
4$ 
RETPKT+4(RO),@ 1 

$CODE$ - 25076 

SEQ 0426 
VAX-11 Bliss 16 V4.0-579 Page 173 
DISK SUSERZ: [POWERS ) ZRQAFO.8L2; 31 (45) 

; COUNT,« $405 _. 

; 5406 

3 5407 

i 5408 

; 5409 

; COUNT, INDEX 5412 
; 5411 
; COUNT 5399 
; COUNT,« 

; INVEX,« 5394 
; $376 



ZRQAM3 
VO2.1 

5418 
5419 
5420 
$421 
5422 

3 5423 
3 5424 
3 5425 
i $426 
3 5427 
3 5428 
3 5429 

5430 
3 5431 
3 5432 
3 5435 
3 5434 

5435 
3 5436 
: 5437 

5438 
5439 

3 5440 

3 5441 
3 $442 
3 $443 

5444 
5445 
5446 
5447 
5448 
5449 
5450 
$451 

AD
 

AO
 

10
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PO
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A
D
M
D
 

ND
 

N1
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10
 

PU
 

No
 
F
P
 
P
e
 

o
e
 
e
e
 

be
 
e
b
 

ee
 

be
 
be

 
e
e
 

ee
 

ee
 

000000 010146 

000092 004737 
000006 005001 
000010 116100 
000014 020037 
000020 001004 
000022 010146 
000024 004737 
000030 005726 
000032 005201 
000034 020127 
000040 003763 
000042 013701 
000046 105061 
000052 013700 

RD/RK EXERCISER 
MULTI ORIVE TEST ROUTINES 

Ln 

Na 

GLOBAL routine DR_RETPKY : novalue - 

* 

begin 

PUTA_BUFF (); ' RELEASE ALL I/O BUFFERS WELD BY CONTROL SR 

incr +ndex from 0 to FP_CNT 1 do ' FOR EACH ENTRY IN CONTROLLER S RP_SAVE 

if .RP_USE [.index] eal .CCTLR ‘ IF VALIO RETPKT INDEX 

then 
PUT _RETPKT (. ndex); ' RETURN RETPKT TO PGOL 

QIO (.CCTLR) = O; ' CLEAR NO. OF OUTSTANDING QI0s 
CST_ADOR [STATE] = OFFLINE; ' MARK CST OFFLINE 
DROP _CTLR (.CCTLR, DU_CFATAL); ' DROP CONTROLLER'S UNITS 
PUT_RETPKT ( .RP_INDX): ' PUT BACK RETPKT 
end; ' ROUTINE DR_RETPKT 

.SBTTL OR.RETPKT MULTI-ORIVE TEST ROUTINES 
OR .RETPKT: : 

MOV R1,-CSP) 3 
000000G JSR PC PUTA. BUFF i 

CLR R1 ; INDEX 

000000G 1$: MOvVB RP .USE(R1), PRO ; #CINDEX),« 
000000G CMP RO,CCTLR 

BNE 2$ 
MOV R1,-CSP) ; INOEX,« 

000000G JSR PC .PUT .RETPKT 
TST (SP )- 

es: INC R1 ; INDEX 
000007 CMP R1,97 ; INOEX,« 

BLE 1$ 
000000G MOV CCTLR,R1 H 
000000G CLRB QIOCR1) 
000000G MOV CST.ADDR ,RO ; 

THIS ROUTINE iS CALLED BY PROC_RETPKT FOR ALL PACKETS ORIGINATING AT 
THE "ORIVER” PORTION OF THE PROGRAM. THIS INCLUDES PACKETS DESCRIBING 
FATAL DEVICE ERRORS. 

FOR FATAL DEVICE ERRORS, THIS ROUTINE RELEASES ALL RESOURCES MELD By 
THE CONTROLLER. ‘HE CONTROLLER IS MARKED OFFLINE IN ITS CST, AND ALL 
UNITS ATTACHED TO "HE CONTROLLER ARE DROPPED. 

IMPLICIT INPUTS: 
RP INOX - INDEX OF THE CURRENT RETURN PACKET 
RP_ADDR - ADDRESS OF THE CURRENT RETURN PACKET 
CST_ADOR ADORESS OF THE CURRENT CONTROLLER S CST 
CCTLR - CURRENT CONTROLLER NUMBER 

27-Dec-1984 13:06:46 VAX-11 Bliss 16 vV4.0-579 
26 Dec 1984 08:09:06 DISK SUSER2 : (POWERS )ZROAFO.BL2; 31 

5EQ O4e” 
174 

(46° 

5418 
5439 
5441 
5443 

5445 

5441 

5447 

5448 



ZRQAMS 
vOe.1 

000056 
000064 
000066 
000072 
0000 76 
000102 
000106 
000110 
000112 

3 Routine Size: 
>: Maximum steck depth per invocation: 

042760 
010146 
012746 
004737 
013716 
004737 
022626 
012601 
000207 

RD/RX EXERCISER 
MULTI DRIVE TEST ROUTINES 

100000 000: 

000000G 
000000G 
000000G 

Routine Base: 
4 words 

38 words, 

B.’ 

27-Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

#100000 , 2(RO) 
R1,-(SP) 
06, -(SP) 

PC,OROP .CTLR 
RP .INOX, (SP) 
PC PUT .RETPKT 
(SP )-,(SP)- 
(SP)+,R1 
PC 

SCODE$ + 25264 

SEQ 0428 
VAX 11 Blies 16 V4.0-579 Pege 175 
OISK SUSER?: ( POWERS J) 7RQAFO Bi 2; 31 (46) 

; 5449 

3 5450 

; $436 
; 5418 



ZRQAMS 
VOe.1 

. 5452 
3 5453 
; 5454 
3 $455 
3 5456 
3 545” 

$458 
$459 

: 5460 
5461 

3 S462 
3 5463 
3 5464 

000000 
000002 
000006 

- 000012 
000014 

3 Routine Size: 

m 
AD

 
AD

 
AD
 

pm
 

be
 

pe
 

ee
 

be
e 

be
 

ee
 

ee
 

ee
 

010046 
005037 
004737 
012600 
000002 

m—t 

SEQ 0429 
p RG/R« EXERCISER 27’ Dec 1964 13:06:46 VAX 11 Blies 16 v4.0 $79 ege 176 

RORx INTERRUPT SERVICE ROUTINES 26 Dec 1984 08:09:06 DISK SUSERZ: [POWERS ) ZRQAFO. 8.2; 31 (47) 

Ssott] ‘RORX INTERRUPT SERVICE ROUTINES 

v. 

' THERE EXISTS AN RORX INTERRUPT SERVICE ROUTINE FOR EACH DEVICE 

! CONTROLLER. EACH SERVICE ROUTINE BEGINS BY SIMPLY SETTING THE 

' APPROPRIATE CONTROLLER NUMBER INTO “ICTIR”. ALL SERVICE ROUTINES THEN 

' BRANCH TO A COMMON INTERRUPT PROCESSING ROUTINE. 
4 

BGNSRV (AZINTO); 
ICTLR = O; 

AZINT (); 
ENOSRV; 

.SBTTL AZINTO RORX INTERRUPT SERVICE ROUTINES 
AZINTO: :MOV RO, -( SP) : 5461 

000104 CLR ICTLR : 5462 

000000V JSR PC ,AZINT ; 5463 

MOV (SP )-,R80 3 546i 
RTI 

7 words, Routine Base: sCOOE$ + 25400 
; Maximum steck depth per invocetion: 2 words 
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pe
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ee
 

010146 
005746 
013701 
010146 
012746 
004737 
062700 
010037 
010116 
012746 
004737 
062700 
010037 
011037 
010116 
012746 
004737 
062700 

f 
wr 

SEQ 0450 
RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Blies 16 v4.0-579 Page 177 
RORX INTERRUPT SERVICE ROUTINES 26 Dec -1984 08:09:06 OISK SUSER2: [ POWERS ) ZROAFO.BL2; 31 (48) 

GLOBAL routine AZINT : novelue = 

te. 

: THIS IS THE COMMON INTERRUPT SERVICE ROUTINE FOR ALL RORX CONTROLLERS. 
H AFTER CALCULATING THE OCT ADORESS FOR THE INTERRUPTING DEVICE, THIS 
: ROUTINE WILL SAVE THE CURRENT CONTENTS OF THE SA REGISTER IN THE OCT. 
: THEN, IF THE “IGNORE INTERRUPT” BIT IS SET, NO FURTHER ACTION IS TAKEN. 
: OTHERWISE, THE SA VALUE IS CHECKED FOR A FATAL ERROR, ANO THE COMMAND 
H AND RESPONSE RINGS ARE POLLED. 
4 

in 

IOCT_ADOR = OCT « (.ICTLR «© OCT_LEN « 2); ' GET DCT ADORESS 
ICST_ADOR = CST - (.ICTLR @ CST_LEN @ 2); ' GET CST AOORESS 
TRORX_ADOR = .ICST_ADOR (IP_AOOR); ' GET RORX ADDRESS 
ICOM_ADOR = COMM_AREA + (.ICTLR « COMM_LEN « 2): ! GET COMM_AREA ADOR 
TOCT_ADOR [SA_SAVE] »* .IRDRX_ADOR (RCSA, RC_ALL}; $ SAVE SA REGISTER 

if .IOCT_ADOR (IG_INT) * IGNORE INTERRUPT? 
then 

return; ! RETURN IF INTERRUPTS IGNORED 

if BIT_TST CIOCT_ADOR [SA_SAVE), SA_ERR) * IF FATAL ERROR 
then 

FATAL _ERROR () 
else 

begin 
POLL _CRING (); * POLL COMMAND RING 
POLL _RRING (©); © POLL Roo uwoc RING 
end: 

end; 

.SBTTL AZINT RORX INTERRUPT SERVICE ROUTINES 
AZINT:: MOV R1,-CSP) 3 5465 

TST -(SP) 
000104: MOV ICTLR,R1I 3 5477 

MOV R1,-CSP) 

000022 MOV @22,-(SP) 
000000G JSR PC BL SMA 
000000G ADO @0CT,RO 
000100: MOV RO, IOCT.ADOR 

MOV R1,(SP) 3 5478 

000126 MOV #126, -(SP) 
060000G JSR PC BL SMUL 
000000G ADD @csT,RO 
000076’ MOV RO, ICST.ADOR 
000000G MOV “RO), IRDRX.ADOR ; ICST.ADOR, « $479 

MoV R2,(SP) ; 5480 

000050 MOV 050, -(SP) 
000000G JSR PC BL SMUL 
000000 ' ADD @COMM, AREA,RO 



ZRQANS 
v0e.1 

000076 
000102 
000106 
000112 
000120 
000126 
000132 
000134 
000140 
000144 
000150 
000152 
000156 
000160 
000164 
000170 
000174 
000176 

010037 
013701 
013700 
016066 
016661 
032711 
001016 
016601 
042701 
020127 
001003 
004737 
000404 
004 737 
004737 
062706 
012601 
000207 

3; Routine Size: 
3; Meximum stack 

5497 1 

RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000074 
000100' 
000000G 
000002 000010 
000010 000002 
040000 

000010 

o00000V 18: 

000012 2s: 

64 words, Routine Base: 
depth per invocation: 7 words 

E.’ c 

27-Dec-1964 13:06:46 
26-Dec-1984 08:09:06 

RO, ICOM. ADDP 
IOCT.ADOR.R1 
TRORX . ADOR , RO 
2(RO),100SP ) 
10(SP),2(R1) 
@40000,(R1) 
es 
10(SP),R1 
677777,R1 
RI. @- 100000 

1 
PC, FATAL .ERROR 
2s 
PC,.POLL .CRING 
PC, POLL .RRING 
@12,SP 
(SP)+,R1 
PC 

$CODE$ + 25416 

SEQ 0431 
VAX 11 Bliss 16 V4,0 579 Page 178 
DISK SUSERZ: [POWERS )ZRQAFO.BL2; 31 (48) 

; 5481 

3 *#,RC.REG 
; RC.REG,* 
; *,IOCT.ADOR 5483 
; $465 
: 5487 

: 5489 
; 5487 
; 5492 
; 5493 
; 5465 
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RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4,0-579 
RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 DISK $USER2: [POWERS J ZRQAFO.BL2; 31 

'¢ 

fe’ 

GLOBAL ROUTINE DUP_RSP ; NOVALUE = 'Z22 

oa 
o
e
r
 

e
r
 

e
e
 

e
e
 

e
e
 

e
r
 

e
e
 
ee
 
o
e
)
 

THIS ROUTINE IS CALLED BY POLL_RRING FOR EACH OUP RESPONSE 
ITS GENERAL PURPOSE IS TO ACT ON A DATAGRAM OR SEQUENTIAL MESSAGE. 
If THE MESSAGE TYPE IS SEQUENTIAL, THE ROUTINE COPIES THE 
CONTENTS OF THE MESSAGE ENVELOPE INTO A RETURN PACKET SO THAT THE 
ENVELOPE CAN BE RETURNED TO THE CONTROLLER. 

IMPLICIT INPUTS: 
ICTLR - INTERRUPTING CONTROLLER NUMBER 
IPKT_ADOR - ADORESS OF MSCP ENVELOPE CONTAINING RESPONSE 

R_INDEX : signed word, 
DEBUG, $ZZZ 
SRC _ADOR, 
DST_ADOR, 
R_ADOR : ref block (RP_LEN, word) field (RP_FIELOS); 

!PRINTX (DER34); 

iner COUNT from 0 to PKT_CNT - 1 do 

if (.MSCP_PKT ({.COUNT, CRN_LO) eql .IPKT_ADOR [CRN_LOJ) and 
C.MSCP_PKT {.COUNT, CRN_HI] eql .IPKT_ADOR (CRN_HI)) and 
(.MSCP_PKT (.COUNT, PKT_LO) neqe .IPKT_ADOR (PKT_LO)) and 
CC.MSCP_PKT [.COUNT. OPCODE) end OP_END) neq OP_END) ana 
C.MSCP_PKT (.COUNT, CONNIOD) eql CID_DUP>) and 
(C.IPKT_ADOR [OPCODE) and OP_END) eal OP END) 

then 
n 

Pp. NDEX = .COUNT; ' SET PKT NUMBER 
exitloop: 
end; 

if .P_INDEX lss 0 ! IF COMMAND NOT FOUND 
then 

begin 
PRINTF (DBM108, .IPKT_ADOR [CRN_LO)); |! UNKNOWN COMMAND REF. NUMBER 
return; 

end; 

if (R_INDEX » GET_RETPKT (.ICTLR)) lss 0 ! IF RETPKT IS NOT AVAILABLE 
then 

DEBUG = TRUE *TO0 SEE IF THIS PATH TAKEN 222 
PRINTF (08M112) ¢ “DUP-RSP: RETPKT NOT AVAILABLE” 222 

else ; 
mn 

SRC_ADOR = .IPKT_ADOR + 6; ! SET UP COPY (SKIP OVER PKT DESC) 

SEQ 0432 

! IF THIS IS THE ASSOC CMD 



Gc! 
SEQ 0433 

ZRQAM3 RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Blies 16 V4.0 579 Page 180 
V0O2.1 RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 DISK SUSERZ: [POWERS )ZRQAFO.Bu¢;31 (49) 

; 5551 3 R_ADOR = OST_ADOR = RETPKT + (.R INDEX « RP_LEN ¢ 2);  ! START OF ALLOCATED RETPKT 
; $552 3 
; 5553 3 incr COUNT from 1 to RP_LEN do 
: 5554 4 begin 
; 5555 4 "DST _ADOR » .,SRC_ADOR; ' COPY 1 WORD 
; 5556 4 OST_ADOR = .DST_ADOR + 2; ' ADVANCE DESTINATION ADDR 
; S557 4 SRC_ADDR = .SRC_ADOR + 2; ' ADVANCE SOURCE ADOR 
; 5558 3 end; ' COPY LOOP 
; S559 3 
; S560 3 IN_IOOQ@ (.R_INDEX); ' PUT RETPKT INDEX INTO IODQ 

5561 2 end; ' IF RETPKT WAS ALLOCATES 
; S562 2 
; 5563 2 
; S564 2 if .P_INDEX gea 0 ' IF ASSOC CMO PKT WAS FOUND 
3 5565 2 then 
; S566 2 PUT PKT (.P_INOEX); ! RETURN COMMAND PACKET TO POOL 
; S567 2 
>; 5568 1 end; ' ROUTINE OUP-RSP 

.SBTTL DUP.RSP RORX INTERRUPT SERVICE ROUTINES 
000000 004137 000000G DUP RSP: : 

JSR R1, $SAVE3 F 5500 
000004 013701 000000G MOV IPKT.ADOR,R1 ; 5525 
000010 005002 CLR R2 ; COUNT 5523 
000012 010246 18: MOV R2,-(SP) ; COUNT,« 5525 
000014 012746 000106 MOV #106, -(SP) 
000020 004737 000000G JSR PC, BL SMUL 
000024 022626 CMP (SP)+,(SP)+ 
000026 026061 000012G 000012 cMP MSCP .PKT+12(RO),12(R1) 
000034 00/024 BNE 23 
000036 026061 000014G 000014 CMP MSCP .PKT+16(RO),14(R1) ; 5526 
000044 001020 BNE 2s 
000046 026011 000000G CMP MSCP ..PKT(RO),(R1) : 5527 
000052 001415 BEQ 2¢ 
000%4 105760 0000226 TSTB MSCP .PKT+22(RO) ; 5528 
000060 100412 eMI 2% 
000062 126027 000011G 000002 CMPB MSCP..PKT+11(RO), 02 ; 5529 
000070 001006 BNE 2s 
000072 105761 000022 TSTB 22(R1) ; 5530 
000076 100003 BPL 2s 
000100 010237 000000G MOV R2,P. INDEX 3 COUNT,« 5533 
000104 000406 BR 34 3 5532 
000106 005202 2s: INC R2 : COUNT 5523 
000110 020227 000013 CMP R2,013 3 COUNT,« 
000114 003736 BLE 1$ 
000116 005737 000000G TST P . INDEX : 5537 
000122 002013 38: BGE 4$ 
000124 016146 000012 MOV 12(R1),-(SP) : $540 
000130 012746 000000G MOV @08M108, -( SP) 
000134 012746 000002 MOV @2,-(SP) 
000140 010600 MOV SP ,RO ; SP,« 
000142 104417 TRAP 17 



5569 

001375 
010116 
004737 
022626 
013700 
002404 
010046 
004737 
005726 
000207 

; Routine Size: 
; Maximum stack 

1 

RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000104 

000026 

93 words, 
depth per invocation: 

Routine Base: 
9 words 

ADD 
RTS 
MOV 
JSR 
MOV 
TST 
Ts’ 
BGE 
MOV 
BR 
MOV 
ADO 
MOV 
MOV 
JSR 
AOD 
MOV 
MOV 
MOV 
DEC 
BNE 
MOV 
JSR 
CMP 
MOV 
BLT 
MOV 
JSR 
TST 
RTS 

Il. 

27-Dec-1984 13:06:46 
26 -Dec - 1984 08:09:06 

06 , SP 
PC 
ICTLR, (SP) 
PC,GET.RETPKT 

IPKT .ADOR ,R2 
#6 Re 
Ri, -( SP) 

054, -(SP) 
PC ,.BL SMUL 
ORETPKT RO 
RO,R3 
#26,RO 
(R2)+,(R3)- 
RO 
6$ 
R1,(SP) 
PC, IN. I00Q 
(SP )+,(SP)> 
P.INDEX,RO 
8$ 
RO, -(SP) 
PC PUT .PKT 
(SP )- 
PC 

$CODE$ + 25616 

SEQ 0434 
VAX 11 Bliss 16 V4.0 579 Page 181 
DISK SUSERZ:;: (POWERS )ZROAFO.BL2; 31 (49) 

; 5541 
i 5539 
; 5544 

3 #,R, INDEX 

; R, INDEX 

; *, 0EBUG $546 
3 5544 
3 *,SRC.ADOR 5550 
3 *, SRC .ADOR 

; R.INDEX,« §551 

; *,0ST.ADOR 
; *, COUNT 5553 
; SRC.ADOR.OST.ADOR 5555 
; COUNT 5553 

; R.INDEX,« 5560 

; 5549 
; 5564 

: 5566 

; 5500 



I, 
SEQ 0435 

ZRQAM3 RD/RX EXERCISER 27-Dec-1984 13:06:46 VFX-11 Bliss 16 V4.0.579 Page 182 
vO2.1 RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 DISK SUSER2: (POWERS )ZRGAFO.BL2; 31 (50) 

: 5570 1 GLOBAL routine FATAL_ERROR : novalue = 
: 5571 1 ~ 
: 5872 1 §s 
3 5573 1 ! THIS ROUTINE IS CALLED BY THE INTERRUPT SERVICE ROUTINE (AZINT) UPON 
3 5574 1 ! DETECTING AN UNRECOVERABLE ERROR THROUGH THE DEVICE'S SA REGISTER. 
3 5575 1 ! ITS PURPOSE IS TO CLEAN UP DEVICE DATA IN THE "ORIVER” PORTION OF 
: 5576 i ! THE EXERCISER, AND TO INFORM THE “PROGRAM” PORTION OF THE EVENT VIA 
: S577 1 ! RETURN PACKET. 
3 557 1 ! 
3 5579 1 ! IMPLICIT INPUTS: 
3 5560 1 ' ICTLR - IWTERRUPTING CONTROLLER NUMBER 
3 5581 1 ‘ IOCT_ADOR ADORESS OF INTERRUPTING CONTROLLER'S OCT 

3 5582 1 t ICST_ADOR - ADORESS OF INTERRUPTING CONTROLLER S CST 
; 5583 1 : IRORX ADOR - ADDRESS OF INTERRUPTING CONTROLLER S IP REGISTER 
3 55864 1 ! 
3 5585 1 
3 5586 2 begin 
3 5587 2 
3 5588 e local 
3 5589 2 index : Ss: gned word, 
3 5590 2 U_SAVE : word; 
3 $591 2 
3 5592 2 SA_REG = .IDCT_ADOR [SA_SAVE];: 
3 5593 2 U_SAVE = .LSLUN; ' SAVE PRE-INTERRUPT CURRENT UNIT NUMBER 
3 2238 P4 C_ERR_TBL [ .ICTLR, C_ERR_WRO) = .C_ERR TOt [.ICTLR, C ERR_HRO) + 1; 
3 559 2 
; 5596 2 if ,APT_MODE 
H 5597 2 then 
3 5998 3 in 
; 5599 3 .MAIL _BOX_TESTNUM = 1; 
; 5600 3 -MAIL_BOX_SUBTST = 0; 
3 5601 2 end; 
3 5602 2 
3 5603 2 L$LUN = .ICST_ADOR [OF _UN + OF _DATA, D_UNIT);: ' SET CURRENT UNIT TO FIRST IN CONTROLLER 
3 5604 2 ERROF (14, EGD_14, EMS_14); * FATAL CONTROLLER ERROR 
; 5605 2 L$LUN = .U_SAVE; * RESTORE PRE-INTERRUPT CURRENT UNIT 
3 2606 2 ORV_CTLERR (.ICTLR): ' CLEAN UP DRIVER DATA FOR CONTROLLER 

i 2 
3 2608 2 if Cindex = GET_RETPKT (.ICTLR)) iss 0 * TRY TO GET A RETPKT; IF FAILURE 
3 2 hen 
; S610 3 PRINTF (08M18) ! “FATAL_ERROR: RETPKT NOT AVAILABLE' 
3 562 2 else 
; 5612 3 begin t IF RETPKT WAS ALLOCATED 
3 5613 3 RETPKT [. index, CONIO) = CID_ORIVER; ! SET CONNECTION ID TO "“ORIVER' 
3 5614 3 RETPKT [.index, MESTYP) = MT_FATAL; ' FATAL ERROR 
; $615 3 RETPKT (.index, CTLR) = .ICTLR; * CONTROLLER NUMBER 
3 5616 3 IN_IOOQ (. index); * LOAD RETPKT INMc<xX INTO I00Q 
; 5617 2 end; t IF RETPKT WAS ALLOCFTED 
3 5618 2 
; $619 1 end; ' ROUTINE FATAL _ERR 

.SBTTL FATAL.ERROR RORX INTERRUPT SERVICE ROUTINES 



ZRQAM3 
Vvoe.1 

022626 
000207 

3; Routine Size: 

RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000000G 

000001 

000001 
001166 
000076 ' 
000006 

177760 
000000G 

000054 
000000G 
000002G 
000003 
000104 ' 
177760 
000060 

000001 

000000G 

77 words, 
3; Maximum stack depth per invocation: 

FATAL .ERROR: : 

1$: 

es: 

3$: 

Routine Base: 
7 words 

JSR 
MOV 
MOV 

Je’ 

27-Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

R1, $SAVE}] 
IOCT.ADOR ,RO 
2(RO),SA.REG 
L$LUN,R1 
ICTLR,RO 
RO 
C.ERR. TBLCRO) 
#1, APT .MODE 
1$ 
61,QMAIL .BOX. TESTNUM 
MAIL .BOX.SUBTST 
ICST.ADOR ,RO 
6(RO),R2 
Re 
0177760 ,R2 
R2,L$LUN 
55 
16 
EGO .14 
EMS .14 
R1,L$LUN 
ICTLR, -(SP) 
PC.ORV.CTLERR 
ICTLR, (CSP) 
PC,GET .RETPKT 
RO,R1 
2s 
00818, (SP) 
1,-(SP) 
SP ,RO 
17 
3% 
R1,(SP) 
654, -(SP) 

PC.BL SMUL 
ORETPKT+2,R0 
#3,1(RO) 
ICTLR,R2 
#177760,Re2 
#60, (RO) 
R2,(RO) 
R1,(SP) 
PC,IN. 1000 
(SP)+,(SP)- 
PC 

$CODE$ + 26110 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

: *,U. SAVE 

>; U.SAVE, + 

; *, INDEX 

; SP,« 

: INOEX,« 

: INOEX,« 

5EQ 0436 
Page 183 

(50) 

5570 
5592 

$593 
5594 

5604 

5605 
5606 

5608 

5610 

5608 
5613 

5615 

5626 

5586 
$570 
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004137 

013701 
012702 
060102 
105711 
001422 
016100 
016000 
042700 
020027 
001411 
105311 
062712 
021261 
101757 

ag 

~¢ 

SEQ 0437 
RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 184 
RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 DISK $SUSERZ2: [POWERS JZRQAFO.BL2; 31 (51) 

GLOBAL routine POLL_CRING : novalue « 

". 

! THIS ROUTINE IS CALLED BY THE RORX INTERRUPT SERVICE ROUTINE CAZINT) 
! FOR EACH DEVICE INFERRUPT EXCEPT OURING INITIALIZATION OR FATAL ERROR. 
! IvS PURPOSE IS TO SCAN THE DEVICE'S COMMAND RING AND CHECK FOR ANY 
! COMMAND SLOTS THAT HAVE BEEN “TAKEN” BY THE CONTROLLER. SUCH SLOTS 
! HAVE BEEN RETURNED TO THE HOST, INDICATED BY A ZERO OWNERSHIP BIT. FOR 
' EACH SLOT THAT HAS BEEN RETURNED TO THE HOST, THE CRING COUNT IS 
’ DECREMENTED, AND THE CR_POL’L ADDRESS IS ADVANCED TO THE NEXT SLOT IN 
' THE COMMAND RING. 

‘ IMPLICIT INPUTS: 
! ICTLR - INTERRUPTING CONTROLLER NUMBER 
! IDCT_ADOR - ADDRESS OF INTERRUPTING CONTROLLER'S OCT 
! ICOQM_ADOR - ADORESS OF INTERRUPTING CONTROLLER'S COMM_AREA 
i] 

begin 

while (C.IOCT_ADOR (CRING_CNT] gtru 0) and * WHILE @ OF COMMANDS IN CRING > O ANO 
not (BIT_TST ((.IDCT_ADOR (CR_POLL]) + 2), ED_OWN))) do ! CURRENT SLOT IS HOST -OWNED 

in 

IOCT_ADOR [CRING_CNT] = .IOCT_ADOR (CRING_CNT] - 1; ' OECREMENT @ CMDs IN CRING 
IDCT_ADOR [CR_POLL) = .IOCT_ADOR (CR_POLL) + 4; ! ADVANCE TO NEXT SLOT TO POLL 

if .IOCT_ADOR [CR_POLL) gtra .IODCT_ADOR [CR_ENOD) ! IF BEYOND ENO OF RING 
then 

IOCT_ADDR {CR_POLL) = .IOCT_ADOR (CR_BEG);: § SET POINTER TO TOP OF CRING 

end; 

ICOM_ADOR [CMO_INT] = 0; * CLEAR COMMANO INTERRUPT WORD IN RING HEADER 
end; 

.SBTTL POLL.CRING RORX INTERRUPT SERVICE ROUTINES 
000000G POLL .CRING:: 

JSR R1, $SAVE2] ; 5620 
000100' MOV IOCT.ADOR,R1i : 5640 
000016 MOV 016 ,Re 3 5644 

ADD R1,R2 
1$: TST8 (R1) i 5640 

BEQ es 
000016 MOV 16(R1),RO : 5641 
000002 MOV 2C(RO),RO 
077777 BIC 677777,RO 
100000 CMP RO, @-100000 

BFQ es 
DECB CR1) ; 5643 

000004 ADO 04,(R2) ; 5644 
000012 CMP (R2),12(R1) : 5646 

BLOS 1$ 



ZRQAMS 
v0e.1 

000060 
000064 
000066 
000072 
000076 

: Routine Size: 
: Maximum stack 

016112 
000754 
013700 
005060 
000207 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000010 

000074 es: 
000004 

32 words, Reutine Base: 
depth per invocation: 4 words 

MOV 
6R 
MOV 
CLR 
RTS 

Le 

27-Der -19S6 13: x. 246 
°6-Jec-1984 08:09: 

10(R! ),CR2) 
1$ 
ICOM. ADOR ,RO 
4(RO) 
PC 

$COOE$ + 26342 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 

SEQ 0438 
Page 185 

(51) 

5648 
5640 
5452 

5620 | 
| 



[1 
¢ 

SEQ 0439 
ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 186 
v02.1 RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 DISK SUSER@: [POWERS )ZRGAFO.8L2; 31 (S52) 

3 5654 i GLOBAL routine POLL _RRING : novaiue : 

3 5655 1 
3 $656 1 
: 5657 1 te 
: 5658 1 ! THIS ROUTINE IS CALLED BY THE RORX INTERRUPT SERVICE ROUTINE (AZINT) 
: 5659 1 ! FOR EACH DEVICE INTERRUPT EXCEPT DURING INITIALIZATION OR FATAL ERROF. 
3 5660 1 ! ITS PURPOSE IS TO SCAN THE DEVICE'S RESPONSE RING AND CHECK FOR ANY 

: 5661 1 ! SLOTS WHICH HAVE BEEN RETURNED TO THE HOST COWNERSHIP BIT = 0). FOR 

3 5662 1 ! EACH SUCH SLOT, THE ASSOCIATED MESSAGE IS PROCESSED BASED ON ITS 
: 5663 1 ! CONRECTION IO COISK OR DUP). AFTER PROCESSING, THE MESSAGE PACKET 
: 5664 1 ! IS RE-INITIALIZEO ANO RETURNED TO ine CONTROLLER COWNERSHIP BIT SET 
3 5665 1 ! TO 1). 
3 5666 1 : 

; 5667 1 ! IMPLICIT INPUTS: 
3 5668 1 ! ICTLR - NUMBER OF INTERRUPTING CONTROLLER 
; 5669 1 ' IOCT_ADOR ADDRESS OF INTERRUPTING CONTROLLER'S OCT 
; 5670 1 ! 
3 5671 1 
3 5672 1 
3 5673 2 begin 
3 S674 2 
; 5675 2 
3 5676 2 wnile not (BIT_TST ((C.IOCT_ADOR (RR_POLL) +» 2), ED_OWN)) do ! WHILE O = O 
. $677 3 begin 
i 2678 3 IPKT_ADOR = ..IDCT_ADOR (RR_POLL) 10; * ADORESS OF RESPONSE PACKET 

3 5680 3 
3 5681 4 IF NOT (.IPKT_ADOR (CONNIO) EQL CIO_DUP> ! Z2Z 
3 5682 3 THEN ! 222 
; 5683 3 (CCREDIT_BAL «= .CREDIT_BAL + .IPKT_ADOR (CREDITS); ); $22” 
; 5684 3 ‘IT WAS NOTICE THAT OUP WAS SENDIND BACK CREDITS WHICH IT SHOULD NOT. *Z72Z 
3 5685 3 selectoneu .IPKT_ADOR (CONNID) of 
3 5686 3 set 
3 5687 3 
3 5688 3 (CIO_OISK) : DISK _RSP (); 
; 5689 3 
3 2630 ; (CIO_0UP) - OuP_RSP (); "7272 
3 1 
; 5692 3 [otherwise] : PRINTF (OBM20, .IPKT ADOR [CONNID). .IRORX_ADOR); 
3 5693 3 ' "BAD CORN ID = XXXXX FROM KXXXXxX' 
3 5694 3 tes; 

5695 3 
; 5696 3 
; 5697 3 IPKT_ADOR (MSGLEN) = MSG_LEN «¢ 2; ' RE-INIT PKT FIELDS; MESSAGE LENGTH 
3 5698 3 IOC’: _ADOR (RR_POLL) = .IDCT_ADOR (RR_POLL) «+ 2; ' ADVANCE TO HI ORDER WC2D OF RING SLOT 
; 5699 3 -IOCT_ADOR (RR_POLL) = .IPKT_ADOR (PKT_HI); ' RETURN SLOT TO CONTROLLER 
; 5700 3 ..0CT_ADOR [RR_POLL) = ..IDCT_ADOR [RR_POLL) or ED OWN or ED FLAG; ! OWNERSHIP TOO 
3 2701 3 IOCT_ADOR (RR_POLL) = .IDCT_ADOR (RR_POLL] + ec: ' ADVANCE TO NEXT RRING SLOT 
3 702 «3 
; 5703 3 
3 §704 3 if .IOCT_ADOR (RR_POLL) gtre .IDCT ADDR (RR ENO! ' IF BEYONO END OF RING 
; 3 
3 3 trien 



ZRQAMS 
vOe.1 

; $707 3 
; $708 * 
3 $709 2 

§710 2 
; 5711 2 
3 S712 1 

004137 

013701 
062701 
011100 
016000 
042700 
020027 
001504 
017137 
162737 
013700 
005002 
156002 
020227 
001406 
116003 
042703 
060337 
005702 
001003 
004737 
000421 
020227 
0010603 
004737 
000413 
013746 
010246 
012746 
012746 
010600 
104417 
062706 
013700 
012760 
013702 
010201 
062701 
062711 
016071 
052771 
062711 
021162 

RO/Rx EXERCISER 
ROR INTERRUPT SERVICE ROUTINES 

ICOM ADDR [RSP INT) 
end; 

000000G 

000100 
000014 

000002 
077777 
100000 

000000 
000012 

IDCT_ADOR [RR POL.) - 

end; 

* Q; 

POLL 

1$ 

es: 

33: 

4$: 

S$: 

SBTTL 
RRING: : 

JSR 
MOV 
ADD 
MOV 
MOv 
BIC 
CMP 
BEG 
MOV 

. TOC” 

Ne 

2?-Dec 1984 13:06:46 
26 Dec - 1984 08:09:06 

ADOR (RR BEG]; 

5EQ 0440 
VAX 11 Bliss 16 v4.0 579 Pege 187 
DISK SUSERZ: { POWERS J)ZROQAFO.BL2; 3: ($2) 

' CYCLE TO TOP OF RING 

' WILE LOOP 

! CLR RESPONSE INTERRUPY’ WROD IN RING HEADER 

POLL .RRING RORX INTERRUPT SERVICE ROUTINES 

R1, $SAVE3 
IOCT.ADOR ,R1 
614,R1 
(R1),RO 
2(RO),RO 
677777 ko 
RO, @- 100000 
6% 
@0(A1), IPKT.ADOR 
12, IPKT.ADOR 
IPKT .ADOR ,RO 

R2 
11(RO),RO 
R2,02 
es 
10( RO), R3 
@177760,R3 

R3,CREDOIT. BAL 
R2 
3$ 
PC ,DISK .RSP 

03,-(SP) 
SP ,RO 
17 
@10,SP 
IPKT .ADOR ,RO 
074,6(RO) 
IOCT.AOOR ,R2 
R2,R1 
14,R1 
2,(R1) 
2(RO), @0(R1) 
@-40000, 80(R1) 
@2,(R1) 
(R1),6(R2) 

: 5676 

; 5678 

5683 

5688 

5685 

; 5685 
; 5692 

; 5697 

5698 

5699 
$700 
$701 
5704 



ZRQAM3 
vOe.1 

000234 
0002 36 
000242 
000244 
000250 
000254 

: Routine S:ze: 
3 Meximum stack 

3 5713 

10166? 
016211 

1 

RO/Rx EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

87 words. 
depth per 

63: 

Rout ne Cease: 
invecet ion: 10 words 

b 4 
27-Dec 1984 13:06:46 
26 -Dec - 1984 08:09:06 

BLOS 1% 
MOV 4(R2),(R1) 
BR 1$ 
Mov ICOM. ADOR , RO 
CLR 6(RO) 
RTS PC 

sCODE$ + 26442 

SEQ 0441 
VAX-11 Blise 16 v4,0 579 Pp 
DISK 8USER2: [ POWERS ) 7RQAFO.BL2; 31 

188 
(S52) 

5707 
5676 
$711 

5654 



Ni
 

SEQ 0442 

ZROAMS RDO/Rx EXERCISER ?7? Dec 1984 13:06:46 VAX 11 Blies 16 V4.0 579 Pege 189 
vo2.} RORX INTERRUPT SERVICE ROUTINES 26 Dec 1984 08:09:06 OISK SUSER2: (POWERS ) ZRQAFO.BLe; 31 (53) 

3 5714 1 
3 5715 1 
3 716 1 GLOBAL routine DISK RSP : novelue = 

3 $717 1 
3 $716 1 
3 §719 1 . 
3 $720 1 : THIS ROUTINE IS CALLEO BY POLL RRING FOR EACH RESPONSE MESSAGE 

: 5721 1 ' WHICH HAS A CONNECTION IO INDICATING A DISK MSCP ORIGINATOR 

: S722 1 : (I.€., ALL EXCEPT OUP RESPONSES). ITS PURPOSE IS TO PASS 

3 5723 1 : CONTROL TO THE APPROPRIATE ROUTINE BASED ON THE MESSAGE TYPE 

3 5724 1 ' FIELO (SEQUENTIAL, DATAGRAM, OR CREDIT NOTIFICATION). 

3 5725 1 : 

3 $726 1 ' IMPLICIY INPUTS: 
3 5727 1 ' IPxT ADOR - ADORESS OF MSCP PACKET CONTAINING RESPONSE 

3 $726 1 : MESSAGE 

3 5729 1 ' 
3 5780 1 
3 5731 1 
: $732 1 
3 5733 1 selectoneu .IPKT_ADOR ([MSGTYP) of 

3 5734 1 

3 5735 1 
3 573% 1 set 
F $737 1 
: 5738 1 (MT_SEQ) : SEQUEN (); 
3 5739 1 
3 274° 1 (MT_0G) : DATAGM (); 
3 11 
3 $742 1 (otherwise) : PRINTF (DBM21, .IPKT_ADDR (MSGTYP)); § “MESSAGE TYPE xx RECEIVED" 

H $743 1 tes; 

.SBTTL OISK.RSP RORX INTERRUPT SERVICE ROUTINES 
000000 910146 OISK.RSP:;: 

Mov R1, -(SP) : 5716 

000002 013700 000000G Mov IPKT . ADOR ,RO ; 5733 

000006 116001 000010 move 10(RO).R1 
000012 006201 ASR Ri 
000014 006201 ASR R1 
000016 006201 ASR R1 
000020 006201 ASR Ri 
000022 042701 177760 BIC @177760,R1 
000026 001003 BNE 1¢ 3 5738 

000030 004737 o0000O0OV JSR PC, SEQUEN 

000034 000417 BR 3$ ; 5733 

000036 020127 000001 18: CMP R1, 01 3 5740 

000042 001003 BNE es 
000044 004737 000900V JSR PC .DATAGM 
000050 000411 BR 3$ : 5733 

000052 010146 et: MOV Ri, -CSP) i §742 

000054 012746 000000G mov e0BM21,-(SP) 
000060 012746 000002 MOV @2,-(SP) 



i) 4 

ZRQAM3 RD/RX EXERCISER 27-Dec 1964 13:06:46 VAX 11 Bliss 16 v4.0-579 eee 190 
vo2.1 RORX INTERRUPT SERVICE ROUTINES 26 Dec 1984 08:09:06 DISK SUSERZ: [POWERS )ZROAFO.BL2; 31 (53) 

000066 104417 TRAP 1? 

000070 062706 000006 ADD 66 ,SP 

000074 012601 3$;: MOV (SP )-,R}1 ; 5716 

000076 000207 RTS PC 

: Routine Size: 32 words, Routine Base: sCOOES - 26720 
; Meximum steck depth per invocation: 6 words 

3 S744 1 
: $745 1 
3 5746 1 
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SEQ 0444 
RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 191 
RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 OISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 ($4) 

GLOBAL routine SEQUEN : novalue * 

te 

' THIS ROUTINE IS CALLED BY OISK_RSP FOR EACH DISK MSCP RESPONSE MESSAGE 
! WITH THE “SEQUENTIAL” MESSAGE TYPE. ITS GENERAL PURPOSE IS TO COPY THE 
' CONTENTS OF THE MESSAGE PACKET INTO A RETURN PACKET SO THAT THE 
! PACKET CAN BE RETURNED TO THE CONTROLLER. IN ADOITION, 
! IF THE COMMAND WAS AN 1/0 TRANSFER (READ, WRITE, OR ACCESS). THEN SOME 
! FIELOS OF THE COMMAND PACKET ARE COPIED INTO THE RETURN PACKET. 
A 

! IMPLICIT INPUTS: 
! ICTLR - INTERRUPTING CONTROLLER NUMBER 
! IPKT_ADOR - ADORESS OF MSCP PACKET CONTAINING RESPONSE 
8 

begin 

local 
P_INDEX : signed word initial (-1), ! ASSUME NO ASSOCIATED COMMAND PKT 
R_INDEX : signed word, 
SRC _ADOR, 
DST_ADOR 
R_ADOR : ref block (RP_LEN, word) field (RP_FIELDS); 

incr COUNT from 0 to PKT_CNT - 1 do 

if (.MSCP_PKT (.COUNT, CRN_LO) eql .IPKT_ADOR (CRN_LO)) and ! IF THIS IS THE ASSOC CMD 
(.MSCP_PKT (.COUNT, CRN_HI) eql .IPKT_ADOR ([CRN_HI]) and 
(.MSCP_PKT (.COUNT, PKT_LO) neqe .IPKT_ADOR (PKT_LO)) and 
CC .MSCP_PKT (.COUNT, OPCODE) and OP_END) neq OP_END) and 
( .MSCP_PKT (COUNT, MSGTYP) eal MT_SEQ) and 
((C. IPKT_ADOR [OPCODE) end OP_END) eal OP_END) and 
(.PKT_USE (.COUNT) eal .ICTLR) 

then . 
in 

P_ X = .COUNT; ' SET PKT NUMBER 

exitloop; 
end; 

i? .P_INDEX les 0 ! IF COMMAND NOT FOUND 
then ; 

in 
PRINTF (08M108, .IPKT_ADOR (CRN_HI]}. .IPKT_ADOR [CRN_LO}); ' UNKNOWN COMMAND REF. NUMBER 

return; 
end; 

if .MSCP_PKT (.P_INDEX, OPCODE) neq (. IPKT_ADOR [OPCODE) and (not OP_END)) ! IF OPCODE MISMATCH 
then 

PRINTF (08M111, .MSCP_PKT [.P_INDEX, OPCODE), .IPKT_ADOR (OPCODE), .IPKT_ADOR (CRN_HI], .IPKT ADDR [CRN_LO)) 

if (C. IPKT_ADOR (OPCODE) eal (OP_RO or OP_END)) or 
(. IPKT_ADOR [OPCODE) eql (OP_WRT or OP_END))) and 

(C.IPKT_ADOR [STATUS_CODE) eql ST_SUC) and 
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RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

C.IPKT_ADOR ([STATUS_SUBCODE) eql 0)) and 
CC .MSCP_PKT (.P_INDEX, 8C_LO) neq .IPKT_ADOR (BC_LO)) or 

( .MSCP_PKT (.P_INDEX, BC_HI] neq .IPKT_ADOR (BC_HI))) 
then 

PRINTF (OBM11le, 
.MSCP_PKT (.P_INDEX, BC_HI), .MSCP_PKT (.P_INOEX, BC LO}, 
-IPKT_ADOR (CRN_HI]), .IPKT_ADOR (CRN_LO)); 

if .MSCP_PKT [.P_INDEX, RSP_RECEIVED) 
then 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

SEQ 0445 
VAX 11 Bliss 16 V4.0 579 Page 192 
DISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 (54) 

.IPKT_AOOR (BC_HI], .IPKT ADOR (BC LO], 

in 

PRINTF (DBM120, .MSCP_PKT [.P_INDEX, CRN.HI), .MSCP_PKT [.P_INDEX, CRN_LO]); 
PUT_PKT (.P_INDEX); 
return; 
end 

se 
MSCP_PKT [.P_INDEX, RSP_RECEIVED) = TRUE; 

if CR_INDEX = GET_RETPKT ( .ICTLR)) les O 
then 

in 

PRINTF COBM22); 
PUT_PKT ( .P_INDEX);: 
return; 

end 
else 

in 

SRC_ADOR = .IPKT_ADOR - 6; 
R_ADOR = DST_ADOR = RETPKT + (.R_INDEX « RP_LEN «@ 2); 

incr COUNT from 1 to RP_LEN do 
m 

-OST_ADDR = ..SRC_ADOR; 
OST_ADOR = .OST_ADOR + 2; 
SRC_ADOR = .SRC_ADOR + 2; 

if .IPKT_ADOR (OPCODE) eal (OP_ONL or OP_END) 
then 

if . COUNT eql 10 
then 

SRC_ADOR = .SRC_ADOR - 4; 
end; 

R_ADOR (CTLR) = .ICTLR; 

if .P_INDEX geaq 0 
then 

el 

if (©. IPKT_ADOR [OPCODE) eql (P_RD or OP_END)) or 
(.IPKT_ADOR [OPCODE) eal (OP_WRT or OP_END)) or 
C.IPKT_ADOR (OPCODE] eql (OP_ACC or OP_ENO)) 

then 
begin 

! MARK RESPONSE RECEIVED 

! IF RETPKT Is NOT AVAILABLE 

"SEQUEN: RETPKT NOT AVAILABLE” 

! SET UP COPY (SKIP OVER PKT DESC) 
! START OF ALLOCATED RETPKT 

! COPY 1 WORD 
' ADVANCE DESTINATION ADOR 
! ADVANCE SOURCE ADOR 

! IF THIS IS THE ONLINE END MESSAGE 

! SKIP OVER RESERVED WORDS 

IN ONLINE ENO - MESSAGE 
' COPY LOOP 

' LOAD CONTROLLER NUMBER INTO PKT 

' IF ASSOC. CMD PKT WAS FOUND 

! IF END MESSAGE IS 
READ, WRITE, OR 
ACCESS 
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G3 
RD/RX EXERCISER 27-Dec-1984 13:06:46 
RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 

R_ADOR [CMOMOD) = .MSCP_PKT [.P_INDEX, MODIFY); 
R_ADOR (CBCNT_LOJ = .MSCP_PKT [.P_INOEX, BC_LO); 
R_ADOR [CBCNT_HI] = .MSCP_PKT (.P_INDEX, 8C_HI]; 
R7ADOR (LBN_LO] = .MSCP -PKT te. INDEX, LBN_CJ; 

T (.P 
TT.P 

R.ADDR (LEN_HI) = “MSCP PK ~P_INOEX, LBN_H); 
R_ADOR (BUFF_O} = .MSCP_PK . “INDEX, BUF _0); 
R_ADDR (BUFF_1]) = .MSCP_PK -P_INOEX, 8UF_1); 
end; 

IN_IOOQ (.R INDEX); 
end; 

f C.IPKTLADOR [STATUS_CODE] neq ST_SUC) or 
C.IPKT_ADDR {STATUS_SUBCODE) neq 0) 

hen 
LAST_PKT [.ICTLR, LAST_HRD_ERR] = HRD_OCCURED 

se 
LAST_PKT (€.ICTLAR, LAST_HRD_ERR) = HRO_NGT_OCCURED; 

LAST_PKT ({.ICTLR, LAST_CRN_LO) = .IPKT_ADOR [(CRN_LO); 
LAST_PKT [.ICTLR, LAST_CRN_HI) = .IPKT_ADDR (CRN_HI]; 
SCAN_ERRLOG (); 

if .P_INDEX geq 0 
hen 

PUT_PKT (.P_LINDEX); 

SEQ 0446 
VAX-11 Blios-16 V4.0-579 Page 193 
DISKSUSER2: (POWERS JZRQAFO.BL2; 31 (54) 

COPY 
RELEVANT 
FIELOS 
FROM 
COMMAND 
PACKET 
TO RETPKT 
IF ENOCODE WAS READ/WRITE/ACCESS 

PUT RETPKT INDEX INTO I000Q 
IF RETPKT WAS ALLOCATED 

SAVE ERROR CONDITION 

SAVE COMMAND REFERENCE NUMBER 

PRINT ANY ASSOCIATED ERROR-LOGS 

IF ASSOC CHD PKT WAS FOUND 

RETURN COMMAND PACKET TO POOL 

end; ! ROUTINE DISK_RSP 

-SBTTL SEQUEN RORX INTERRUPT SERVICE ROUTINES 
000000G SEQUEN: : JSR R1, $SAVES ; $747 

TST -(SP) 
177777 MOV ©-1,-CSP) 3s *,P. INDEX 5762 
000000G MOV IPKT.ADOR,R1 ; 5773 

CLR Re 3 5771 
1$: MOV Re. -(SP) ; COUNT,« 5773 

000106 MOV 0106, -(SP) 
000000G JSR PC.BLSMUL 

CMP CSP)+,CSP)+ 
000012G 000012 sil MScP PRT +12CRO) -12(R1) 

000014G 000014 crn ral -PKT+14(RO),14(R1) 3 5774 

000000G oO BECP .PKTCRO) oCRLD ; 5775 

0000226 gets mece -PKT+22C(RO) ; 5776 

000360 0000106 ate 8 $360 oMSCP.PKT+10(RO) 3 5777 

000022 aa8 gecRi) : 5778 

000000G MOVB PKT .USECR2),RO : #(COUNT),# 5779 



ZRQAMS 
vOe.1 

000112 
000116 
000120 
000122 
000124 
000126 
000132 
000134 
000136 
000140 
000144 
000150 
000154 

020037 
001002 
010216 
000405 
005202 
020227 
003732 
005716 
002015 
016146 
016146 
012746 
012746 
010600 
104417 
000545 
011646 
012746 
004737 
010001 
022626 
013700 
116003 
042703 
005002 
156102 
020203 
001422 
016046 
016046 
005046 
116016 
005046 
116116 
012746 
012746 
010600 
104417 
062706 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000104 

000013 

000022 900241 

000022 000242 

000037 

177740 

000026G 000026 

000030G 000030 

es: 

3$;: 

4$: 

5$: 

6$: 

27-Dec-1984 13:06:46 
26 Dec -1984 08:09:06 

RO,ICTLR 
2s 
R2,(SP) 
3$ 

12(R1), -CSP) 
14(R1),-CSP) 
@08M108, -( SP) 
03,-(SP) 
SP ,RO 
17 
9% 
(SP), -(SP) 
@106, -(SP) 
PC.BL SMUL 
RO,R1 
(SP )+,CSP)-> 
IPKT .ADOR ,RO 
22(RO),R3 
#177600 ,R3 
Re 
MSCP .PKT+22(R1),R2 
R2,R3 
S$ 
12(RO), -CSP) 
14(RO), -(SP) 
- (SP) 
22(RO), (SP) 
-(SP) 
MSCP .PKT+2e(R1).( SP) 
@06M111, -(SP) 

IPKT.ADOR ,RO 
22(RO), 0241 
6% 
22(RO), 0242 

@37,(R2) 
8$ 
#177740,(R2) 
8% 
MCP PRT +26(R1).26(RO) 

MSCP .PKT+30(R1), 30(RO) 

VAX 11 Blies-16 V4,0-579 
DISK SUSER@: [ POWERS J)ZRQAFO.BL2; 31 

COUNT ,P. INDEX 

COUNT 
COUNT, * 

; P.INOEX 

; P. INDEX, « 

3 SP,« 

SEQ 0447 
Page 194 

(54) 

5782 
$781 
5771 

5786 

5789 

5790 
5793 

5795 

5797 

5798 

$799 

5800 

5801 

5802 



ZRQAM3 
voe.1 

001424 
016046 
016046 
016046 
016046 
016146 
016146 
012746 
012746 
010600 
104417 
062706 
132761 
001422 
016146 
016146 
012746 
012746 
010600 
104417 
016616 
004737 
062706 
000137 
112761 
013746 
004737 
010066 
005726 
005766 
002007 
012746 
012746 
010600 
104417 
000563 
013704 
062704 
016646 
012746 
004737 
062700 
010005 
013702 
012703 
012425 
126227 
001005 
020327 
001002 
062704 
005203 
020327 

RO/RX EXERCISER 
RORX TNFERRUPT SERVICE ROUTINES 

000012 
000014 
000026 
000030 
000026G 
9000 30G 
000000G 
000007 

000005G 

000005G 

000211 

7$: 

8$: 

9$: 

10$: 

11$: 

128: 

13%: 

14 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

8$ 
12(RO), -CSP) 
14(RO),-(SP) 
26(RO), -(SP) 
30( RO), -CSP) 
MSCP .PKT+26(R1), (SP) 
MSCP .PKT+30(R1), -( SP) 
@0BM1l2, (SP) 
07, -(SP) 

@20,SP 
400 ,MSCP ..PKT+S(R1) 
10% 
MSCP .PKT+12(R1), -(SP) 
MSCP .PKT+14(R1),-(SP) 
o06M120, -( SP) 
@3,-CSP) 

10(SP),(SP) 
PC PUT .PKT 
#10,SP 
21s 
@1,MSCP.PKT+SCR1) 
ICTLR, -CSP) 
PC GET .RETPKT 
RO,4(SP) 
(SP )- 
2( SP) 
11$ 
ODBM22, - (SP) 
@1,-(SP) 
SP ,RO 
17 
19% 
IPKT.ADOR ,R4 
06 ,,R4 
2(SP), -(SP) 
54, -(SP) 

PC. BL SMUL 
ORETPKT ,RO 
RO,RS 
IPKT .ADOR ,R2 
@1,R3 
CR4)+,CR5)> 
2e(R2), 0211 
138 
R3,012 
13% 
04 ,R4 
R3 
R3, 026 

VAX-11 Bliss-16 V4.0-579 
DISK SUSER?: (POWERS )ZROAFO.BL2; 31 

SP ,« 

SP ,* 

P.INDEX,« 

#,R. INDEX 

R.INOE x 

SP ,« 

#,SRC.AODR 
, SRC. ADDR 
R. INDEX, ¢ 

*,OST.ADOR 

*, COUNT 
SRC .ADDR ,DST .ADOR 

COUNT, * 

#,SRC.ADOR 
COUNT 
COUNT ,« 

SEQ 0448 
age 195 

(54) 

5806 

5808 

S811 

5812 

5813 
5810 
5816 
5818 

5821 

5822 
$827 

5828 

5836 
5830 
5832 
5836 

5838 

5840 
5830 



ZRQAMS 
voe.1 

001072 
001074 
001100 
001106 
001114 
001120 
001124 
001126 
001132 
001136 
001140 
001142 

3; Routine Size: 

003762 
013703 
042703 
142760 
150360 
005766 
002441 
005003 
156203 
020327 
001406 
020327 
001403 
020327 
001025 
016160 
016160 
016160 
016160 
016160 
016160 
016160 
016616 
004737 
005726 
013716 
012746 
004737 
013701 
012703 
060103 
132713 
001003 
032713 
001404 
012760 
000402 
005060 
016160 
0: 6160 
004737 
005766 
002404 
016616 
004737 
022626 
022626 
000207 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000104 ' 
177760 
000017 

000024 

000037 

177740 

000002 

000012 
000044 
000046 
000050 
000052 
000024 
000026 

000120' 

000122' 
000124’ 

306 words, 
; Maximum stack depth per invocat’on: 18 words 

14$; 

158: 

168: 

17$: 
18$: 

19%: 

20s: 
els: 

Routine Base: 

J4 

27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

12$ 
ICTLR,R3S 
0177760,R3 
017,2(RO) 
R3,2(RO) 
4(SP) 
15% 
R3 
22(R2),R3 
R3, 0241 
14% 
R3, 0242 
14$ 
R3, 0220 
15% 
MSCP .PKT+24(R1),12(RO) 
MSCP .PKT «26(R1),44(RO) 
MSCP .PKT+30(R1),46(RO) 
MSCP ,PKT +46(R1),S50(RO) 
MSCP .PKT +50(R1),52CRO) 
MSCP .PKT + 32(R1),24(RO) 
MSCP .PKT+34(R1),26(RO) 
6(SP), (SP) 
PC.IN. 1000 
(SP )- 
ICTLR, (SP) 
6, -(SP) 

PC BL SMUL 
IPKT. ADDR ,R1 
024 ,R3 
R1,R3 
637,(R3) 
16% 
0177740,(R3) 
178 
@1,LAST.PKTCRO) 
18% 
LAST .PKTCRO) 
12(R1), LAST .PKT+2(RO) 
14(R1), LAST .PKT+4(RO) 
PC.SCAN.ERRLOG 
4(SP) 
203 
4(SP),(SP) 
PC,PUT.PKT 
(SP)+,CSP)« 
(SP)+,CSP)+ 
PC 

sCODE$ + 27020 

SEQ 0449 
VAX 11 Bliss 16 V4.0-579 Page 196 
DISK $USERZ: [POWERS )ZRQAFO.BL2; 31 (54) 

H 5843 

3 #,#(R.ADOR) 
; #,#(R. ADDR) 
s P. INDEX 5845 

ee
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P INDEX 5876 

3: P.INOEX,* 5878 
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 5881 

5882 
$883 
5884 
5885 
5886 
$887 
5888 
5889 
5890 
$891 
5892 
$893 
$894 
5895 
5896 
$897 
5698 
5899 
5900 
$901 
5902 
5903 
5904 
5905 
5906 
$907 
5908 
5909 
5910 
5911 
5912 
$913 
$914 
5915 
5916 
$917 
5918 
5919 
5920 
$921 
5922 
5923 
5924 
5925 
5926 
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5928 
5929 
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53931 
5932 
5933 V
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27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

RDO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

GLOBAL routine SCAN_ERRLOG : novalue « 

Ve 

SEQ 0450 
VAX-11 Bliss 16 V4.0-579 Page 197 
DISK SUSER2: (POWERS )ZRQAFO.8L2; 31 (55) 

' THIS ROUTINE SCANS THE ERROR-LOG SAVE SREA AND PRINTS ANY ERROR-LOGS RECEIVED FOR THE ASSOCIATED RESPONSE 
! 

begin 

local 
TEMP _UNIT, 
SFT_ERR_PRINTEOD : byte initial (byte (FALSE)); 

incr index from 0 to EP_CNT do 
begin 

if (.ELOG_PKT (.index, EL_CNTR) eql .ICTLR) and 
(.ELOG_PKT [. index, EL_CRN_LO) eql .IPKT_ADOR [CRN_LO}) and 
(.ELOG_PKT [. index, EL_CRN_HI]) eql .IPKT_ADOR [CRN_HI]) ano 
(.ELOG_PKT [. index, EL_CONTENTS) eql FULL) 

then 
begin 

if .LAST_PKT (.ICTLR, LAST_HRD_ERR) eql HRO_NOT OCCURED 
then 

if .ELOG_PKT [.index, EL_FORMAT] lequ 4 
then 

begin 

SOFT ERROR C. index); 
TEMP _UNIT = .L$LUAN; 

incr OFFSET from (O «+ OF_UN) to (CUNITS_PER_CNTR 

! SCAN ERROR LOG PACKET SAVE AREA 

! ERROR-LOG PENDING THIS RESPONSE 

! IF SOFT ERROR OCCURED 

! UPATE SOFT ERROR COUNT 
' SAVE UNIT NUMBER AS KNOWN TO DRS 

1) * UNIT SIZE + OF _UN) by UNIT_SIZE do 

if (.ICST_AOOR (.OFFSET » OF _DATA, O_DISK_NUM] eql .ELOG_PKT [.index, EL_DK_NUM)) and 
(.ICST_ADOR (.OFFSET + OF _DATA, D_PRES) eql PRESENT) 

then 
begin 
L$LUN = .ICST_ADOR (.OFFSET + OF _DATA, D UNIT}; 

exitloop; 
end; 

case .ELOG_PKT [.index, EL_FORMAT) from 0 to 4 of 

set 

(0): if .APT_MODE 
then 

ERR_SOFT_RTNE_APT (50, . ndex) 

else 
ERR_SOFT_RTNE (50); 

(1): if ,APT_MODE 
then 

ERR_SOFT_RTNE_APT (51, . index) 

' CORECT UNIT NO. FOR ERROR MESSAGE 

! CONTROLLER ERROR 

' HOST MEMORY ACCESS ERROR 
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RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

{2}: 

(3): 

(4): 

tes; 

L 4 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

else 
ERR_SOFT_RTNE (51); 

if .APT_MODE 
then 

ERR_SOFT_RTNE_APT (Se, 
se 

ERR_SOFT_RTNE (52); 

if .APT_MODE 
then 

ERR_SOFT_RTNE_APT (53, 
se 

ERR_SOFT_RTNE (53); 

if .APT_MOOE 
then 

ERR_SOFT_RTNE_APT (54, 
else 

ERR_SOFT_RTNE (54); 

el 

el 

L$LUN = .TEMP_UNIT; 
SFT_ERR_PRINTED = TRUE; 
end 

else 
PRINTF (08M109, .ELOG_PKT [.index, EL_FORMAT)); 

if not (.SFT_ERR_PRINTED) 
then 

PRINTB (CRLF); 

EMS _EL (. index); 
end 

else 

if (.ELOG_PKT [.index, EL_CNTR) eql .ICTLR) and 

. index ) 

. ndex) 

. index ) 

SEQ 0451 
VAX-11 Bliss 16 V4.0-579 Page 198 
DISK SUSERZ: [POWERS }ZRQAFO.BL2; 31 (55) 

! DISK TRANSFER ERROR 

! SOI ERROR 

: SMALL DISK ERROR 

! RESTORE UNIT NUMBER 
! SOFT ERROR PRINTOUT OCCURED 

! UNKNOWN ERROR-LOG FORMAT 

! EXTRA CARRIAGE -RETURN/LINE FEED 

! PRINT ERROR-LOG CONTENTS 

(C.ELOG_PKT (.index, EL_CRN_HI] lseu .IPKT_ADOR (CRN_HI}) or 
(C.ELOG_PKT (. index, EL_CRN_HI] eql .IPKT_ADOR (CRN_HI)) and 
(.ELOG_PKT (. index, EL_CRN_LO) lesu_ .IPKT_ADOR [CRN_LO)))) ana 

(.ELOG_PKT [.index, EL_CONTENTS) eql FULL) 
then 

begin 
PRINTB CCRLF ); 
EMS_EL (. index); 
end; 

end; 

end; 

! CARRIAGE -RETURN/L INE -FEED 
! PRINT ERROR-LOG CONTENTS 

! ERROR-LOG SAVE AREA SCAN 

.SBTTL SCAN.ERRLOG RORX INIERRUPT SERVICE ROUTINES 



ZRQAM3 
v0e.1 

004137 

005746 
105005 
005002 
010246 
012746 
004737 
010001 
022626 
012703 
060103 
005004 
005000 
151300 
020037 
001016 
005204 
013700 
026160 
001007 
026160 
001003 
126327 
001402 
000137 
013746 
012746 
004737 
022626 
005760 
001161 
126127 
101142 
010246 
004737 
013766 
012703 
010300 
063700 
016146 
111004 
042704 
020426 
00101z2 
032710 
001407 
011004 
000304 
042704 
010437 
000405 
962703 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROJTINES 

SCAN.ERRLOG: : 

000076' 
000012G 

177760 

040000 

177760 
000000G 

000024 

1$: 

2s: 

3$; 

4$: 

S$: 

JSR 
TsT 
CLRB 
CLR 
MOV 
MOV 
JSR 
MOY 
CMP 
MOV 

M4 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

R1, $SAVES 
(SP ) 

R5 
R2 
Re, -(SP) 
0102, -(SP) 
PC BL SMUL 
RO,R1 
(SP)+,(SP)+ 
PELOG .PKT ,R3 
R1,R3 
R4 
RO 
(R3),RO 
RO, ICTLR 
2s 
R4 
IPKT .ADOR ,RO 
EL OG. PRT +6CR1), 12CRO) 

$ 
ELOG .PKT+10(R1),14(RO) 
es 
1(R3), 01 
3% 
25s 
ICTLR, -(SP) 
06, -(SP) 
PC .BLSMUL 
(SP )+,(SP)- 
LAST .PKTCRO) 
23% 
ELOG.PKT+16(21), 04 
21s 
Re, -(SP) 
PC, SOFT .ERROR 
L$LUN,2(SP ) 
06 ,R3 
R3,RO 
ICST.ADOR ,RO 
ELOG.PKT+12(R1),-( SP) 
CRO) ,R4 
@177760,R4 
R4,(SP)> 
53 
€40000 , (RO) 

R4,L$LUN 

VAX-11 Bliss 16 V4.0 579 
OISK SUSER2: [POWERS )ZRQAFO.BL2; 31 

SFT.ERR.PRINTED 
INDE x 
INDEX ,« 

INDEX, « 

*, TEMP UNIT 
«OFFSET 
OFFSET, « 

« OFFSET 

5EQ 0452 
Page 199 

(55) 

5881 

5887 
5893 
5896 

5897 

5898 

5899 

5903 

5906 

5909 

$910 
5912 
5914 

5915 

5918 

$917 
5912 



ZROAMS 
vOe.1 

020327 
003747 
005000 
153700 
116101 
042701 
006301 
066107 
032700 
001403 
012716 
000442 
012716 
000446 
032700 
001403 
012716 
000431 
012716 
000435 
032700 
001403 
912716 
000420 
012716 
000424 
032700 
001403 
012716 
000407 
012716 
000413 
006000 
103007 
012716 
010246 
004757 
005726 
000404 
012716 
004737 
01663/ 
112705 
000412 
005046 
116116 
012746 
012746 
010600 
104417 
022626 
005726 
032705 

RO/Rx EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000102 

6$ 
001162 
0000 16G 
177400 

000000 
000001 83: 

000062 

000062 93: 

000001 108: 

00006 3 

00006 3 118; 

000001 128: 

000064 

000064 13$: 

000001 14$. 

000065 

000065 15$: 

168: 

000066 
178: 

000000V 

000066 188: 
000000 19$: 
000002 000000G 20s: 
000001 

e's: 

000016G 

000002 ' 

22s: 
000001 23s: 

Ky? 

2? Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

R3,0102 
&$ 
RO 
APT MODE ,RO 
ELOG.PKT+16(R1),Ri 
@177400,R1 
R1 
P.AAACR1) PC 
@1,R0 

17$ 
62 ,( SP) 
19$ 
@1,R0 

11$ 
@63,(SP) 
173 
063, (SP) 
198 
@1.R0 
13% 
064 , (SP ) 

PC.ERR.SOFT .RTNE .APT 

(SP). 
20$ 
066, (SP) 
PC,ERR. SOFT .RTNE 
2(SP).L $LUN 
01,R5 
22% 
-(SP) 
ELOG .PKT+16(R1),¢0SP) 
608M109, -(SP) 
o2,-(SP) 
SP ,RO 
17 
CSP )+,(SP)-+ 
(SP )-« 
@1,85 

VAX 11 Bl:ss io v4.0 §79 

DISK SUSERZ: [ POWERS )ZRQGAFO.BL2; 51 

; OFFSET, « 

; Case d spatcr 

3 INOEX,« 

TEMP .UNIT,¢ 
«,SFT.ERR.PRINTED 

; SP,« 

; *,SFT.ERR.PRINTED 

5EQ 0453 
Page 200 

(55) 

5925 

$922 

$925 

$927 

$929 

5931 

$935 

5935 

$937 

5939 

5941 

$943 

$945 

39947 

$949 

5951 

5949 
5953 

5956 
5957 
5906 
5%60 

5906 
5962 



3 Routine Size: 
; Maxieum steck depth per invocetion: 

000000 

000010 

AO/RX EXERCISER 
RORx INTERRUPT SERVICE ROUTINES 

000000G 
000001 

243; 

000000G 

25%: 

000000G 
000010G 000014 

000006G 000012 

000001 000001 26%: 

000000G 
000°)01 

000000G 

2e7t; 
000014 

030176' 
28s: 

211 words, Routine Bese: 
le words 

P AAA: 
76: 

sCODES - 

b4 
27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

24s 

@1, (SP) 
SP RO 
14 

(SP )+,(SP)- 
Re, -(SP) 

PC.EMS.EL 
(SP )> 
27s 
Ra 
27s 
IPKT .ADOR ,RO 
ELOG.PKT+10(R1),14(RO) 
26% 
evs 
ELOG PRTOCR1). 12CRO) 

1(R3),@1 
27s 
OCRLF , -( SP) 

@1,-(SP) 

SP ,RO 
14 
Re.(SP) 
PC.EMS .EL 
(SP )+,CSP)- 

sPLIT$, RO. OD 

SEQ 0454 
VAX-11 Bliee 16 v4.0 579 Page 201 
OISK SUSERZ: [ POWERS ]) ZROAFO .BL2; 31 (55) 

3 5964 

3 SP,e 

3s INDEX,« 5966 

3 $901 
i 5896 
F $970 

3 §97)1 

3 $972 
3 5973 

: 5974 

3 §977 

3; SP, 

: INDEX, « 5978 

3 5976 
3 INDEx $895 
3 INDEX, 

; $861 

+ CASE Teble for SCAN.ERRLOG-0272 5922 

; (68) 
+ (106) 
s (128) 
s (148) 
s (1683 



CA “ 

ZRQAMS RO/RX EXERCISER 27-Dec 1964 13:06:46 VAX 11 Blise 16 v4.0 579 ee ee 202 
v02.1 RORX INTERRUPT SERVICE ROUTINES 26 Dec -1984 08:09:06 DISK SUSER2 : ( POWERS })ZROAFO AL 2; 31 (36) 

3 5964 1 GLOBAL routine DATAGM : novalue ° 

3 $985 1 
3 5966 1 te 

3 5987 1 ' THIS ROUTINE HANDLES ALL DATAGRAM (ERROR LOG) MESSAGES RECEIVED FROM 

3 5988 1 ! THE RORX 

3 $989 #1 ’ 

: 5990 1 ! IMPLICIT INPUTS: 

3 $991 #1 , IPKT_ADOR - ADORESS OF MSCP PACKET CONTAINING ERROR LOG 

3 $992 1 ! MESSAGE 

3 5993 1 ! ICST_ADOR ADORESS OF THE INTERRUPTING CONTROLLER'S CST 

3 5994 1 : 
: 5995 1 
3 5996 2 begin 

3 §997 2} 
3 5998 2 local 
3 5999 2 index : signed word initial (-1), 
3 6000 2 SAVE_ADOR : ref block (EP_LEN, word) field (EP_FIELDS), 

3 6001 2 SRC _ADOR, 
3 6002 2 OST_ADOOR, 
3 6003 2 TEMP _UNIT, 
: 6004 2 SFT_ERR_PRINTED : byte initial (byte (FALSE)), 
: 6005 2 PACKET_LEN : word; 
3 6006 2 
3 6007 2 : 
: 6008 2 ‘ FIND AN EMPTY SLOT IN THE ERROR-LOG PACKET SAVE AREA 

3 6009 2 : 
3 6010 2 
: 6011 2 incr COUNT from 0 to EP_CNT 1 do 

3 6013 2 if .ELOG_PKT (. COUNT, EL_CONTENTS) eql EMPTY * IF EMPTY SLOT FOUND 

3 6014 2 then 
>; 6015 3 begin 
H 6016 3 index = .COUNT; * SAVE INDEX INTO THE SAVE AREA 

3 6017 3 exitioop; 
3 6018 2 end; 
3 6019 2 
3 6020 2 if .index les 0 
3 6021 2 then 
3 6022 2 index = EP_CNT; * IF NO SLOT FOUND, USE LAST SPARE SLOT 

3 6023 2 
3 6024 2 : 
3 6025 2 ' SAVE THE PACKET CONTENTS 
3 6026 2 $ 
; 6027 2 
3 6028 2 SAVE_ADOR © ELOG_PKT « (. index « EP_LEN © 2); ' ADORESS OF THE SAVE AREA 

3 6029 2 SAVE _ADOR (EL _CONTENTS ) = FULL; ! MARK IT FULL 

3 6030 2 SAVE _ADOR [EL _CNTR) = .ICTLR; * OWNERSHIP 

3 6031 2 SRC_ADOR =» .IPKT_AOOR « 6; ! SETUP COPY ADORESSES 

3 6032 2 OST_ADOR = .SAVE_ADOR + 2; ! 
3 6035 3 PACKET LEN = ((.IPKT_ADOR (MSGLEN] +» 1) / 2) © 23 ' LENGTH OF ERROR-LOG INCLUDING ENVELOPE 

3 6035 2 if .PACKET_LEN gtru EP_LEN - 1 
; 6036 2 then 
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[4 

SEQ 0456 
RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 $79 Pege 203 
RORX INTERRUPT SERVICE ROUTINES 26-Dec 1984 08:09:06 DISK SUSERZ: [ POWERS |) ZROAFO.BL2; 31 (56) 

PACKET _LEN = EP_LEN 1; § ADUJUST LENGTH, IF TOO LONG 

iner COUNT from 1 to .PACKET_LEN oo 
ian 

.OST_ADOR = ..SRC_ADOR; ' COPY A WORD 
SRC_ADOR = .SRC_ADOR - 2; ! UPDATE ADORESS POINTERS 
OST_ADDR «= .DST_ADOR + 2; ' 
end; 

] 

* CHECK IF THE CORRESPONDING RESPONSE HAS ALREADY BEEN RECEIVED 
i) 

if (.SAVE_ADOR (EL_CRN_LO) eaql .LAST_PKT (.ICTLR, LAST_CRN.LO)) ang 
(.SAVE_ADOR [EL_CRN_HI] eql .LAST_PKT (.ICTLR, LAST_CRN_HI)) 

then 
begin ' LOG REFERS TO THE LAST RESPONSE RECEIVED 

if .LAST_PKT (.ICTLR, LAST_HRD_ERR) eal HRO_NOT_OCCURED * IF SOFT ERROR HAD OCCURED 
then 

if .SAVE_ADOR [EL_FORMAT) leaqu 4 
then 

begin 
SOFT ERROR C. index); * UPDATE SOFT ERROR COUNT 
TEMP _UNIT = .LSLUN; § SAVE UNIT NUPBER AS KNOWN TO DRS 

incr OFFSET from (0 + OF_UN) to (CUNITS_PER_CNTR - 1) © UNIT SIZE + OF _UN) by UNIT_SIZE oo 

if (.ICST_ADOR (.OFFSET + OF DATA, D_DISK_NUM) eql .SAVE_ADOR [EL _DK_NUM]) and 
C.ICST_ADOR {.OFFSET + OF DATA, D_PRES) eal PRESENT) 

then 
begin 
LSLUN «= .ICST_ADOR (.OFFSET + OF DATA, OD_UNIT); ' CORRECT UNIT NUMBER FOR ERROR MESSAGE 
exitloop; 
end; 

case .SAVE_ADDR (EL_FORMAT) from 0 to 4 of 
set 

(O) : if .APT_MODE ¢ CONTROLLER ERROR 
then 

ERR _SOFT_RYNE_APT (50, . index) 
else 

ERR_SOFT_RTNE (50); 

(i] : if .APT_MODE ' HOST MEMORY ACCESS ERROR 
then 

ERR _SOFT_RTNE_APT (51, . index) 
else 

ERR SOFT_RTNE (51); 



[4 

ZRQAMS RO/RX EXERCISER °7? Dec 1984 13:06:46 
voe.1 RDRX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06 

{2} : f APT MOOE 
then 

ERR_SOFT_RTNE APT (52, . index) 
else 

ERR_SOFT_RTNE (S52); 

(3): if .APT_MODE 
then 

ERR_SOFT_RTNE APT (53, index ) 
else 

ERR_SOFT_RITNE (53); 

(4) : “f .APT_MOODE 
then 

ERR_SOF T_RTNE _APT (54, . index) 
else 

ERR_SOFT_RTNE (54); 
tes; 

L$LUN = .TEMP_UNIT; 
SFT_ERR _PRINTED = TRUE; 
end 

else 
PRINTF (08M109, .SAVE_ADOR (EL _FORMAT)); 

if not (.SFT_ERR PRINTED) 

then 
PRINTB (CRLF); 

EMS _EL (. index); 

else 

in 
PRINTB CCRLF); 
EMS_EL (. index); 
end; 

a ~
 

[‘
* 

wa
 

H
N
N
 
W
A
A
R
 
U
A
M
W
U
N
D
N
W
U
A
W
N
U
A
W
 

a
W
U
W
a
 

S
a
 

S
a
 
G
H
 

H
H
H
 
A
H
A
 

H
L
A
 

H
L
A
H
 
S
H
H
 

e
e
 

G
e
 

G
e
 

G
e
 

G
8
 

G
s
 

G
e
 

G
e
 

G
e
 

G
e
 

G
e
 

G
s
 

G
6
 

G
t
 

S
e
 

O
c
 

B
t
 

G
F
 

G
t
 

G
e
 

B
e
 

G
e
 

G
t
 

O
F
 

G
2
 

O
s
 

G
e
 

B
e
 

O
f
 

O
F
 

G
s
 

G
r
 

G
e
 

G
e
 

G
e
 

w
e
 

2
 

G
e
 

C
e
 

G
e
 

a
r
 

O
F
 

B
e
 

O
e
 

O
8
 

B
e
 

w
e
 

O
F
 

a
 

~
 
-
 
a
 

5EQ 0457 
VAX-11 Bliss 16 V4.0 579 Page 204 
DISK SUSERZ: [POWERS )ZROAFO.BL2;31 (56) 

! DISK TRANSFER ERROR 

! SOI ERROR 

! SMALL DISK ERROR 

! RESTORE UNIT NUMBER 
! SOFT ERROR PRINTOUT OCCURED 

! ERROR LOG FORMAT UNKNOWN 

! EXTRA CARRIEGE -RE TURN/L INE -FEED 

! PRINT PACKET CONTENTS 
! CORRESPONDING RESPONSE RECEIVED 

- J leeu .LAST_PKT [.ICTLR, LAST_CRN_H1)) or 
EL _CRNHI} eql .LAST_PKT [.ICTLR, LAST_CRN_HI}) and 
ét -LO) leeu .LAST_PKT (.ICTLR, LAST _CRN_LO))) 

' LOG REFERS TO SOME PREVIOUS RESPONSE 
§ CARRIAGE -RETURN/L INE -FEED 
! PRINT PACKET CONTENTS 

-SBTTL DATAGM RORX INTERRUPT SERVICE ROUTINES 
031032 -PSECT $sCODE$, RO 



RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000000G 
177777 

000102 
000000G 

0000016 

000013 

000104 ' 

000006 000122’ 

033674' 
000010 000124' 

DATAGM: : JSR 

1$; MOV 

es: INC 

3%: BGE 

4$; MOV 

S$: CLR 

6$: MOV 
78: INC 

8$: cmp 

4 
27-Dec 1984 13:06:46 
26 -Dec - 1984 08:09:06 

R1, $SAVES 
@-1,R4 
-(SP) 
R1 
Ri, -(SP) 

PC BL SMUL 
(SP )+,(SP)- 
ELOG .PKT+1(RO) 

RO,R1 
(PC),1(R1) 
TCTLR,CR1) 
TPKT . ADOR ,RO 
#6,R5 
RO,RS 
62 ,R3 
R1,R3 
6(RO), CSP) 
(SP) 
@2,-(SP) 
PC,.BLSOIV 
#2,R0 

ICfLR, (SP) 
06, -(SP) 

PC ,.BL SMUL 
(SP )> 
6(R1), LAST. PKT+2(RO) 
8$ 
30$ 
10(R1), LAST. PKT+4(RO) 
9¢ 

VAX-11 Bliss 16 v4.0 579 
OISKSUSERZ2: [POWERS ) ZRQAFO.8L2; 31 

a, INDEX 
SFT.ERR.PRINTED 
COUNT 
COUNT, « 

COUNT , INDE x 

COUNT 
COUNT , « 

INDE X 

o, INDEX 
INDEX, « 

#, SAVE . ADOR 
@, «(SAVE . ADOR ) 
#, SAVE . ADOR 

#, SRC .ADOR 
#,SRC.ADOR 
¢,0ST.ADOR 
SAVE .ADOR ,OST.ADOR 

PACKET.LEN,«® 

¢,PACKET.LEN 
COUNT 

SRC. ADOR DST. ADOR 
COUNT 
COUNT , PACKET .LEN 

«(SAVE .ADOR), + 

«(SAVE .ADOR), + 

SEQ 0458 
Page 205 

(56) 

5984 
5996 

6011 
6013 

6016 
6015 
6011 

6020 

6022 
6028 

6029 
6030 
6031 

6032 

6033 

6035 

6037 
6039 

6041 
6039 

6050 

6051 



012716 
000446 
032700 
001403 
012716 
000431 
012716 
000435 
032700 
001403 
012716 
000420 
012716 
000424 
032700 
001403 
012716 

RO/RX EXERCISER 
RDRX INTERRUPT SERVICE ROUTINES 

031702 
000120' 9$: 

000016 
000004 

000000V 
005000G 
000006 

000076' 
000012 

177760 

108: 

040000 

177760 
000000G 

000024 118: 
000102 

les: 
001162’ 

000012’ 
000001 148: 

000062 

000062 15%: 

000001 168: 

000063 178%: 

000001 18%: 

000064 19%: 

000001 208: 

G4 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

318 
LAST .PKT(RO) 
28% 
R3 
16(R1),R3 
R3, 04 
e7¢ 
R4,(SP) 
PC SOFT .ERROR 
L$LUN,RS 
#6 ,R2 
R2,RO 
ICST.ADOR RO 
12(R1), -CSP) 
CRO), -(SP) 
#177760,(SP) 
(SP)+,(SP)- 
118 
#40000, (RO) 
11$ 
(RO), -(SP) 
(SP) 
#177760,(SP) 
CSP )+,L$LUN 
les 

#1,R0 

21% 
#65,(SP) 

SEQ 0459 
Page 206 

(56) 

VAX-11 Bliss 16 V4.0 579 
DISK $SUSERZ2: (POWERS ) 7ROAFO.Bi 2; 31 

; 6055 

H 6058 
3; *#(SAVE.ADOR),« 

s INDEX,« 

; *, TEMP .UNIT 
3 ¢, OFFSET 
3: OFFSET,« 

s *(SAVE. ADDR), © 

: *,OFFSET 
3; OFFSET, « 

; Case dispatch 



ZRQAM3 RO/RX EXERCISER 

v0e.1 RORX INTERRUPT SERVICE ROUTINES 

000506 000407 
000510 012716 000065 
000514 000413 
000516 006000 
000520 103007 
000S22 012716 000066 
000526 010446 
000530 004737 O00000V 
000534 005726 
000536 000404 
000540 012716 000066 
000544 004737 000000V 
000550 010537 000000G 
000554 112766 000001 000006 
000562 =000410 
000564 010316 
000566 012746 000000G 
000572 012746 000002 
000576 010600 
000600 104417 
000602 022626 
000604 032766 000001 000006 
000612 001007 
000614 912716 000000G 
000620 012746 000001 
000624 010600 
000626 104414 
000630 005726 
000632 019416 
000634 004737 000000G 
000640 000426 
000642 026160 000010 000124: 
000650 103410 
000652 026160 000010 000124' 
000660 001016 
000662 026160 000006 000122' 
000670 103012 
000672 012716 000000G 
000676 012746 000001 
000702 010600 
000704 104414 
000706 010416 
000710 004737 000000G 
000714 005726 
000716 062706 000010 
000722 000207 

3: Routine Size: 234 words, Routine Bese: 
14 words 3; Meximum stack depth per invocation: 

000012 

218; 

223: 

233: 

24s: 
2S: 
263: 

evs: 

28%: 

23s: 

30$: 
318: 

328: 

338: 

$COOE$ - 

-PSECT 

H4 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

23% 
65,(SP) 
258 
RO 
24% 
066 ,(SP) 
R4,-(SP) 
PC,ERR.SOFT .RTNE . APT 
(SP )> 
263 
#66, (SP) 
PC.ERR. SOFT .RTNE 
RS,LSLUN 
01,6(SP) 

(SP)+,CSP)- 
@1,6(SP) 
29$ 
@CRLF , (SP ) 

R4,(SP) 
PC .EMS.EL 
33% 
1OCRL) LAST .FKT¢4(RO) 

$ 
1OCRL) LAST PRT ©A(RO) 

6(R1), LAST. PKT+2(RO) 
3338 
@CRLF CSP) 
@1,-(SP) 

SP ,RO 
14 
R4,(SP) 
PC,EMS.EL 
(SP )+ 
#10,SP 
PC 

31032 

$PLIT$, RO, OD 

. 5EQ 0460 
VAX-11 Blies 16 V4.0 579 Page 207 
OISK SUSERZ: (POWERS )ZRGAFO.BL2; 31 (56) 

3 6109 

3 6102 

H 6104 
s INDEX,« 

3 6102 
H 6106 

; TEMP .UNIT,* 6110 
3s *,SFT.ERR.PRINTED 6111 
; 6058 
H 6115 

3 SP. 

3 *,SFT.ERR. PRINTED 6117 

: 6120 

3; SP, 

; INDEX,« 6122 

3 6050 

3; #(SAVE.ADOR),« 6127 

; #(SAVE.ADOR),« 6128 

; *( SAVE .ADOR),« 6129 

3 6133 

: SP, 

3; INDEX,« 6134 

; 6132 

3 5984 



14 
5EQ 0461 

ZRGAMS RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 208 
vOe.1 RORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 06:09:06 DISK SUSERZ: [POWERS )ZROQAFO.BL2; 31 (56) 

P.AAB: ; CASE Teble for DATAGM-0402 6074 
000012 000000 13$; -WORD 0 ; (148) 
000014 000022 .WORD 22 ; (168%) 
000016 000044 -WORD 44 ; (166) 
000020 000066 "WORD 66 : [208] 
000022 000110 -WORD §=110 : ([e2s) 

3 6138 1 
3 6139 1 
A 6140 1 



as 
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6144 
6145 
6146 
6147 
6148 
6149 
6150 
6151 
6152 
6153 
6154 
6155 
6156 
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SEQ 0462 

RO/RX EXERCISER 27-Dec-1984 13:06:46  VAX-11 Bliss-16 V4.0-579 Page 209 
RDORX INTERRUPT SERVICE ROUTINES 26-Dec-1984 08:09:06  DISKSUSERZ: (POWERS JZROAFO.BL2; 31 (57) 

GLOBAL routine SOFT_ERROR Cindex) : novalue = 

od
 

THIS ROUTINE UPDATES THE SOFT ERROR COUNT IN THE TALLY TABLE FOR EACH 
ERROR LOG MESSAGE RECEIVED 

IMPLICIT INPUTS: 
ICST_ADOR - ADDRESS OF THE INTERRUPTING CONTROLLER'S CST 

begin 

local 
FOUND: byte initial (byte (FALSE)), 
SOFT_OCCURED : byte initial (byte (FALSE)), 
UNIT: word, 
ERROR_CODE : byte, 
ERROR_SUB : word, 
RETRIES : word, 
TALLY_ADOR : ref block [TALLY_LEN, word] field (T_FIELDS), 
ELOG_ADOR : ref block (EP_LEN, word] field (EP_FIELDS); 

ELOG_ADDR = ELOG_PKT + (.index *# EP_LEN * 2); ADDR OF ERROR PKT 6 

ERROR_COO= = .ELOG_ADOR [EL_CODE); $ ERROR CODE 
ERROR_SUB = .ELOG_ADDR [EL_SUBCODE); ! ERROR SUBCODE 

if (BIT_TST CSWP_FLAGS, SWF_TRY)) and 
(.ELOG_ADOR [EL_FORMAT] eql 2) 

A RETRIES = .ELOG_ADDR [(EL_RETRY] ! COUNT EACH RETRY 
else 

RETRIES = 1; § IGNORE RETRIES 

if .RETRIES eql 0 ! IN CASE OF A BUG 
hen 

RETRIES = 1; 

incr OFFSET from (0 + OF_UN) to C(CUNITS_PER_CNTR - 1) * UNIT_SIZE + OF_UN) by UNIT_SIZE do 

if €.ICST_ADOR [OFFSET + OF _DATA, D_PRES) eql PRESENT) and . 
thes LOST -AOOR (.OFFSET + OF _DATA, D_OISK.NUM] eql .ELOG_ADDR (EL_DK_NUM)) 

n 
begin 
FOUNO = TRUE; 
UNIT = .ICST_ADDR [.OFFSET + OF_DATA, D_UNITJ; * OISK'S UNIT NO. 
exitloop: 
end; 

if (.ELOG_ADOR (EL_SUCCESS]) or 
th (.ELOG_ADOR CEL_CONTINUE )) 

en 
SOFT_OCCURED = TRUE; ! SOFT ERROR FLAG 

DISK TO UNIT NO. 
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RDRX INTERRUPT SERVICE ROUTINES 

K4 
SEQ 0463 

27-Dec-1984 13:06:46  VAX-11 Bliss 16 V4.0 579 Page 210 26-Dec-1984 08:09:06  — OISKSUSERz: [ POWERS ]ZRQAFO.BL2; 31 (57) 
if .FOQUNOD ! TF UNIT FOUND 
then 

begin 
TALLY_ADOR = TALLY + (.UNIT « TALLY_LEM ®# 2); § ADOR OF TALLY TBL 

if .SOFT_OCCURED 
then 

! FOR SOFT ERRORRS 

selectoneu .ERROR_CODE of 
set 

(ST_MFE): 

(ST_DAT]): 

(ST_HST): 

(ST_CNT]: 

(ST_ORV): 

tes 
else 

TALLY_ADOR [ERR_SFT_SEK]) = .TALLY_ADOR (ERR_SFT_SEK]) + .RETRIES;! SOFT-MEDIA FORMAT 

if .ERROR_SUB eal 2 § SOFT DATA 
then 

TALLY_ADOR [ERR_SFT_SEK] »* .TALLY_ADOR [ERR_SFT_SEK) + .RETRIES 
se 

TALLY_ADDR [ERR_SFT_DAT]) = .TALLY_ADOR [ERR_SFT_DAT] + .RETRIES; 

TALLY_ADOR [ERR_SFT_HST]) = .TALLY_ADOR (ERR_SFT_HST] +» .RETRIES;! SOF T-HOST MCCESS 

C_ERR_TBt (.ICTLR, C_ERR_SFT) = .C_ERR_TBL (.ICTLR, C_ERR_SFT) + .RETRIES; 
! SOF T-CONTROLLER 

if .ERROR_SUB eql 3 § SOF T_ORIVE 
then 

i TALLY_ADOR ([ERR_SFT_SEK]) = .TALLY_ADOR [ERR SFT_SEK) + .RETRIES 
else 

TALLY_ADOR (ERR_SFT_ORV) = .TALLY_ADOR [ERR_SFT ORV) + .RETRIES; 

el 

if (.ELOG_AGOR [EL_CRN_LO) eql 0) and 
(.ELOG_ADOR [EL_CRN_HI] eql 0) 

selectoneu .ERROR_COOE of 
then 

set 

(ST_MFE): 

(ST_OAT): 

(ST_HST): 

(ST_CNT): 

(ST_ORV): 

TALLY_ADDR (ERR_HRO_SEK] = .TALLY_ADOR (ERR_HRD SEK) + 1; ! HARD-MEDIA FORMAT 

if .ERROR_SUB eql 2 ! HARD DATA 

emer TALLY ADDR (ERR_HRO_SEK) = .TALLY_ADOR (ERR_HRD_SEK) + 1 

oes ALLY_ADOR (ERR_HRD_DAT) = .TALLY_ADOR [ERR_HRD_DAT) + 1; 

TALLY_ADOR ([ERR_HRD_HST) = .TALLY_ADOR [ERR_HWRD_HST) + 1; ! HARD-HOST ACCESS 

C_ERR_TBL [.ICTLR, C_ERR_HRD) = .C_ERR TBL [.ICTLR, C_ERR HRD) + 1; 
! HARD CONTROLLER 

if ,ERROR_SUB eql 3 t HARD-DRIVE 
then 

TALLY_ADOR (ERR_HRD_SEK) = .TALLY_ADOR [ERR HRD_SEK] + 1 
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RO/RX EXERCISER 
RDRX INTERRUPT SERVICE ROUTINES 

tes; 

end 

else 

»f SOF T_OCCURED 

else 

L4 

27-Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

TALLY_ADOR [ERR_HRD ORV) = 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS ) ZRQAFO.BL2; 31 

.TALLY_ADOR (ERR HRD_ORV) + 1; 

hen 
C_ERR_TBL (.ICTLR, C_ERR_SFT) = .C_ERR TBL [(.ICTLR, C_ERR SFT) - 1 

.SBTTL SOFT.ERROR RORX INTERRUPT SERVICE 

els 

end; 

.PSECT 

000000G SOFT .ERROR: : 
JSR 
TST 
CLRB 
CLRB 

000024 MOV 
000102 MOV 
000000G JSR 
000000G ADD 

MOV 

000020 MOVB 
177740 BIC 

CLRB 
B.S 

000020 MOV 
ASR 
ASR 
ASR 
ASR 
ASR 

174000 BIC 
000000G MOV 
077777 BIC 
100000 CMP 

BNE 
000016 000002 CMPB 

BNE 
CLR 

000051 6ISse8 
BR 

000001 1$: MOV 
es: TST 

BNE 
000001 MOV 

$CODE$, RO 

R1, $SAVES 
-(SP) 
-(SP) 
-(SP) 
24(SP),-CSP) 
#102, -(SP) 
PC, BL SMUL 
GELOG .PKT ,RO 
RO,R1 
20(R1),RO 
9177740,RO 
R3 
RO,RS 
20(R1),R5 
RS 
RS 
RS 
RS 
RS 
#174000,R5 
SWP .FLAGS ,RO 
077777 ,RO 
RO, @- 100000 
1$ 
16(R1),¢2 
1$ 
R4 
51(R1),R4 
2s 
61,R4 
R4 
3$ 
01,R4 

we
 

Ge
 

ee
 

Bs
 

Oe
 

B
e
 

OF
 

w
e
 

Ge
 

Se
 

e 
C_LERR_TBL (.ICTLR, C_ERR_HRD) = .C_ERR_TBL (.ICTLR, C_ERR_HRD} + 1; 

ROUTINES 

FOUND 
SOF T..OCCURED 
INDEX, « 

¢ ,ELOG.ADOR 
*(ELOG.ADOR), + 

ERROR . CODE 
ERROR . CODE 
*(ELOG. ADDR) ,ERROR . SUB 
ERROR . SUB 
ERROR . SUB 
ERROR . SUB 
ERROR . SUB 
ERROR . SUB 
¢ ERROR . SUB 

*(ELOG.ADOR), + 

RETRIES 
¢(ELOG. ADDR) ,RETRIES 

# RETRIES 
RETRIES 

« RETRIES 

SEQ 0464 

Page 211 
(57) 

! UNIT NCT FOUND 

' RTNE ST ERROR 

6141 

6151 

6163 

6164 

6165 

6167 

6168 

6170 

6167 
6172 
6174 

6176 



ZRQAM3 
voe.1 

000144 
000150 
000152 

- 000156 

012702 
010200 
063700 
032710 
001421 
016146 
111046 
042716 
022626 
001012 
112766 
011046 
000316 
042716 
012666 
000405 
062702 
020227 
003744 
112766 
032766 
001002 
000137 
016616 
012746 
004737 
062700 
032766 
001503 
120327 

110162 
060534 
120327 
001007 
005001 
156001 
060401 
110160 

RO/RX EXERCISER 
RDRX INTERRUPT SERVICE ROUTINES 

000006 

000076 
040000 

000012 

177760 

000001 000006 

177760 
000010 

000024 
000102 

000001 000004 
000001 000006 

032644 ' 
000010 

000001 

060001 

000011 

000055 

000055 

3$: 
4$: 

S$: 

6$: 

7$: 

8$: 

9$: 

4 

27 Dec 1984 13:06:46 
26 -Dec- 1984 08:09:06 

6 ,Re 

R2,RO 
ICS*.ADOR ,RO 
#400090, (RO) 
Ss 
12(R), -CSP) 
(RO), -CSP) 
@177760,(SP) 
(SP )+,(SP)- 
5$ 
#1,6(SP) 
CRO), -CSP) 
(SP) 
@177760,(SP) 
CSP )+,10(SP) 
6$ 
024 ,Re 
R2,0102 
43 
#1,4(SP) 
@1,6(SP) 
7$ 
223 
10(SP),(SP) 
066, -(SP) 

PC,BL SMUL 
@TALLY,RO 
01,6(SP) 

1(R2),R1 
R4,R1 
R1,1(R2) 

S5(RO),R1 
R4,R1 
R1,55(RO0) 

VAX 11 Bliss 16 V4.0 579 
DISK $SUSER2: [POWERS }ZROQAFO.BL2; 31 

¢, OFFSET 
; OFFSET,* 

*(ELOG.ACOR),« 

*«, FOUND 

*, UNIT 

«OFFSET 
OFFSET, « 

«, SOFT OCCURED 
OUND e,F 

UNIT, «4 

*«, SOFT .OCCURED 

ERROR . CODE , « 

ERROR . CODE , « 

TALLY .ADOR, + 
ERROR . SUB, + 

RETRIES,+¢ 

RETRIES,« 

ERRCR.CODE, + 

*( TALLY. ADOR),« 
RETRIES,* 
#,¢@( TALLY .ADOR ) 

5EQ 0465 
Page 212 

(57) 

6178 
6180 

6181 

6184 
6185 

6183 
6178 

6192 
6194 

6197 

6199 

6204 

6206 

6208 

6206 

6208 

6206 
6210 

6201 
6212 



000522 
120327 
001012 
013702 
006 302 
005001 
156201 
060401 
110162 
000505 
120327 
001102 
020527 
001007 
005001 
156001 
060401 
110160 
000470 
005001 
156001 
060401 
110160 
000461 
005761 
001056 
005761 
001053 
120327 
001443 
120327 
001033 
012704 
060004 
020527 
001002 
105214 
000435 
105264 
000432 
120327 
001003 
105260 
000424 
120327 
001006 
013702 
006302 
105262 
000413 
120327 
001010 
020527 

RD/Rx EXERCISER 
RDRx INTERRUPT SERVICE ROUTINES 

0000 1¢ 103. 

000104 

0000016 

0000016 

0000153 

000005 

118: 

les: 
000052 

000052 

13$: 

000054 

000054 

143; 

000010 

15$: 

16$: 

17$: 

183: 

Nd 
<-7-Dec 1984 13:06:46 
26 Dec 1984 08:09:06 

els 
R3,@12 
11$ 
ICTLR,R2 
Re 

C.ERR. TBL+1(P2),R1 
R4,R1 
R1.C. ERR. TBL-1(R2) 
21s 
R3,013 
21s 
R5,03 
138 
Ri 
S2CR0), 41 
R4,R1 
R1,52(RO) 
21s 
R1 
54(RO),R1 
R4,R1 
R1,54(RO) 
els 
6(R1 
21s 
10(R1) 
21% 
R305 

ICTLR,R2 
R2 
C.ERR. TBL( 8°) 
21s 
R3,013 
21% 
R5,03 

SEQ 0466 
VAX 11 Bliss 16 v4.0 579 Page 213 
OISK SUSERZ: (POWERS J)ZROQAFO BL 2; 31 (57) 

; 6201 
; ERROR. CODE ,« 6214 

; RETRIES,« 

i 6201 
; ERROR .COOF ,« 6217 

; ERROR SUB,« 

i 6219 
3 eC TALLY. ADDR), «© 
; RETRIES,« 
; *,e( TALLY. ADOR) 
i 6217 
; $221 
; *(TALLY.ADOR),« 
; RETRIES,« 
; #,e( TALLY. ADOR) 
i 6201 
; *(ELOG. ADOR ) 6225 

; *(ELOG. ADDR) 6226 

; ERROR .COOE.« 6231 

; ERROR .CODE,« 6233 

; 6235 

; TALLY.ADOR,« 
; ERROR .SUB,« 6233 

3 6235 

: 6233 

; 6237 

; 6228 

; ERROR.COOE,« 6239 

; @C( TALLY. ADOR ) 
; 6228 

; ERROR.CODE,« 6241 

i 6228 

; ERROR.CODE, + 6244 

; ERROR.SUB, + 



000650 
000654 
000656 
000662 
000664 
000666 
000672 
0006 74 
000700 
000706 
000710 
000714 
000716 
000720 
000724 

> Routine Size: 
; Max: mm stack 

001003 
105260 
000402 
105260 
005726 
000415 
013700 
006300 
062 700 
032 766 
001403 
105260 
000401 
105210 
062706 
000207 

RO/RKX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000046 

000050 

000001 

000012 

235 words. 
depth per invocation: 

19%: 

20s: 
eis: 

eet: 

23s: 
243: 

Routine Base: 
13 words 

BS 
2? Dec 1964 13:06:46 
26 Dec 1984 08:09:06 

208 
46(RO) 
els 
50( RO) 
(SP). 
4 
ICTLR,RO 
RO 
eC .ERR. TAL ,RO 
@1,4(SP) 
23% 
1(RO) 
2438 
(RO) 
@12,9P 
PC 

sCODES - 31756 

SEQ 0467 
Pege 214 

($7) 
VAX 11 Bliee 16 V4.0 579 
DISK SUSER2 : ( POWERS ) ZROAFO .BL.2; 31 

e( TALLY, ADDR) 

e( TALLY. ADOR) 

6246 
6244 
6248 
6196 
6194 
6256 

s ¢,SO0F 1. OCCURED 
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RO/Rx EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

routine ERR_HRD_RTNE (ERRNUM) : novelue ° 

_ 

4 

‘ 

27? Dec 1984 13:06:46 VAX-11 Bliee 16 v4.0 579 
26 Dec 19864 08:09:06 DISK SUSER2: (POWERS )ZROAFO.BL.2; 31 

' THIS ROUTINE DECIDES WHETHER 10 ISSUE AN ‘ERRHRD 
' THE SAME EFFECT WITHOUT ISSUING THE CALL 
i] 

beg 1 

locel 
CUR PRIORITY 

builtin 
PC; 

: word; 

GETPRI (CUR_PRIORITY); 
§Z22Z SETPRI (PRIO4); 

SETPRI ( .BRLEVEL ); 

if C.ERRNUM leq: 34) or 
( .ERRNUM gtru 38) or 
C.ERRNUM eql 36) or 
( .ERRNUM eal 37) 

then 

if BIT_TST (SWP_FLAGS, SWF _HRO) 
ther 

mm sr EERE RS 
set 

(31): ERRHRO (31. EGH_30, 

(32): ERRHRD (32, EGH_30, 

(33): 3 

(34): 5 

(35): ; 

(36): ERRHRD (36, EGH_50, 

(37): ERRHRD (37, EGH_30, 

(36): ; 

(39):  ERRHRD (39, EGH_350, 

(40): ERRHRD (40, EGH_50, 

(41): ERRARD (41, EGH_50, 

EMS _30); 

EMS _30); 

EMS 30); 

EMS 30); 

EMS _30); 

EMS _30); 

EMS _30); 

MACRO CALL TO ORS OR TO FAKE 

DON'T ALLOW SOFT_ERROR MESSAGES TO COME IN NOw 
DON'T ALLOW SOF T_ERROR MESSAGES TO COME IN NOW 

FOR NON-BAD BLOCK TYPE ERRORS 

IF ERRORS TO BE TREATED NORMALLY 

INCLUDE DUP NUMBERS (60 73) 222 

INVALIO COMMAND 

COMMAND ABORTED 

MEDIA FORMAT ERROR 

WRITE PROTECTED 

COMPARE ERROR 

DATA ERROR 

HOST BUFFER ACCESS ERROR 

CONTROLLER ERROR 

ORIVE ERROR 

SEQ 0468 
Pege 215 

(58) 

222 



om 
SEQ 0469 

ZROAMS RO/RX EXERCISER 27 Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 216 
v0O2.1 RORX INTERRUPT SERVICE ROUTINES 26 Dec 1984 08:09:06 DISK $USER@: [POWERS ) ZRQAFO.BL2; 31 (58) 

3 6314 2 
3 6315 e (42): ERRHRD (42, EGH 30, 0); ! HOST WRITE COMPARE ERROR 

3 6316 e 
: 6317 e (43): ERRHRD (43, EGH_30, EMS 30); ! MESSAGE FROM INTERNAL DIAGNOSTICS 
3 63186 2 
3 6319 2 (44}: ERRHRD (44, EGH_30, EMS _30); * DUPLICATE UNIT NUMBER 

3 6320 2 
: 6321 2 (45): ERRHRD (45, EGH_30, EMS_30); ' INVALIO END CODE 
3 6322 e 
3 6323 2 (46): 3 *LEAVE ROOM FOR SOFT ERROR NUMBERS AND SOME PADDING 777 
; 6324 2 (47): 3 : 
3 6325 2 (48): 3 ! 
3 6326 2 (49): 3 ! 
: 6327 2 (50): 3 ! 
3 6328 2 (51): ; ! 
3 6329 2 (S52): ; ! 
: 6330 2 (53): 3 : 
3 6331 2 (54): F ! 
3 6332 2 {55): 3 ! 
: 6333 2 (56): 3 ! 
3 6334 2 (57): 3 ! 
: 6335 2 (58): 3 ! 
3 6336 2 (59): ; : 
3 6337 2 
3 6338 2 (60): ERRHRO (60, EH_12, EMS_30); !NOT USED Z2ZZ 
3 6339 2 (61): ERRHRD (61, EH_13, EMS_30); §SUCCESSFUL MESSAGE ZZZ 
F 6340 2 [62]: ERRHROD (62, EH_13, EMS_30); ‘ILLEGAL UNIT NUMBER 222 
3 6341 2 (63): ERRMRO (63, EH_13, EMS_30); TILLEGAL RELATIVE OR PHYSICAL SLOCK 222 
F 6342 2 (64): ERRHRD (64, EH_13, EMS_30); tOEVICE ERROR Z2Z 
3 6343 2 (65): ERRMRD (65, EH_13, EMS_30); 'ZERO LENGTH MESSAGE 22Z 
3 6344 2 (66): ERRHRO (66, EH_8, EMS_30); !DUP UNKNOWN STATUS CODE 222 
3 6345 2 (67): ERRHRD (67, EH_ EMS_ 30); SINVALIO COMMAND 222 
3 6346 2 (68): ERRHRO (68, EH_ Ems _30); !NO REGION AVAILABLE 222 
3 6347 2 {69]: ERRHRO (69, EH_ EMS _30); 'NWO REGION SUITABLE 222 
3 6346 2 (70): ERRHRD (70, EH_ EMS _30); 'PROGRAM NOT KNOWN 222 
3 6349 2 (71): ERRHRO (71, EH_ EMS _30); 'LOAD FAILURE 222 
3 6350 2 (72): ERRHRD (72, EH_ EMS _30); STANDALONE 222 
3 632} ¢ (73): ERRHROD (73, EH_ EMS 30); !DUP UNKNOWN STATUS CODE 222 

3 6353 2 tes 
3 6354 2 else 
3 6355 3 in 
F 6356 3 feeecincrement error count * INCREMENT TOTAL ERROR COUNT 
3 o33} 3 PRINTB CHRO_MSG, .ERRNUM, .LSLUN, .PC); ! PRINT ERROR MESSAGE JUST LIKE DRS 

3 6359 3 if .ERRNUM neq 42 
3 6360 3 then 
3 6361 4 peer 
3 6362 4 PRINTB CHRO_SUB); ! NEXT LINE FOR NON-HOST COMPARE ERROVS 
3 6363 4 EMS_ERR (); ' PRINT REST OF THE INFORMATION 
; 6364 3 end; 
3 6365 2 end; 
3 6366 2 
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RO/RX EXERCISER 
RDRX INTERRUPT SERVICE ROUTINES 

if C.ERRNUM eql 35) or 
C.ERRNUM eql 38) 

then 

if BIT_TST (SWP_FLAGS, SWF _BLK) 
then 

selectoneu .ERRNUM of 
set 

(35): 

(38): 
tes 

else 
begin 
‘seaeincrement error count 
PRINTB CHRO_MSG, 
PRINTB (HRD_SUB); 
EMS_ERR (); 
end; 

SETPRI (.CUR_PRIORITY); 

-ERRNUM, -LSLUN, 

-_ 

27-Dec 1984 13:06:46 
26-Dec-1984 08:09:06 

ERRHRO (35, EGH_30, EMS_30); 

ERRHRD (38, EGH_30, EMS_30); 

PC); 

: 

-SBTTL ERR.HRO.RTNE RDRX 

end; 

000000G ERR .HRD.RTNE: 
JSR 
TRAP 
MOV 

000000G mov 
TRAP 

000010 MOV 
600042 CMP 

BLOS 
000046 CMP 

BHI 
000044 CMP 

BEQ 
000045 CMP 

BNE 
010000 000000G 1$: BIT 

BNE 
033400' JMP 

2s: MOV 
000037 SUB 

ASL 
000024 ' ADD 

4%: TRAP 
. WORD 
. ¥ORD 

R1, SSAVE]) 
40 
RO,Re 
BRLEVEL ,RO 
41 
10(SP),R1 
R1, 42 

27s 

P.AACCRO),PC 
56 
37 
EGH. 30 

VAX-11 Bliss 16 V4.0 579 
DISK SUSER2 : [ POWERS } ZROAFO .BL.2; 31 

FOR BAD-BLOCK TYPE ERRORS 

IF ERRORS TO SE TREATED NORMALLY 

MEDIA FORMAT ERROR 

DATA ERROR 

INCREMENT TOTAL ERROR COUNT 
PRIWVT ERROR LINE JUST LIFE ORS 
PRINT NEXT LINE TOO 
PRINT REST OF THE INFORMATION 

PRIORITY BACK TO NORMAL 

INTERRUPT SERVICE ROUTINES 

e CUR PRIORITY 

3; ERRNUM,« 

; Case dispatch 

SEQ 0470 
Page 217 

(58) 

6261 
6276 

6278 

6280 

6261 

6282 

6285 

6286 

6290 

6293 



RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

S$: 

63: 

78; 

8$: 

9$: 

108: 

118: 

12$: 

13$:; 

148: 

15$: 

. 30 

. 30 

. 30 

. 30 

.30 

. 30 
. 30 

. 30 
30 

. 30 

. 30 

. 30 

. 30 

. 30 

. 30 
. 30 

pS 
27-Dec 1984 13:06:46 
26 -Dec - 1984 08:09:06 

SEQ 0471 
VAX 11 Bliss 16 V4.0 579 Page 218 
DISK SUSER2: [ POWERS ] ZRQAFO.BL2; 31 (58) 

: 6290 
; 6295 

; 6290 
; 6303 

; 6290 
; 6305 



RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

168: 

17$: 

188: 

19$: 

208: 

21s: 

22: 

233: 

24: 

25s: 

G5 

27-Dec-1984 13:06:46 
26-Dec-1984 06:09:06 

SEQ 0472 
VAX 11 Bliss 16 V4.0 579 Page 219 
DISK SUSERZ: [ POWERS JZRQAFO.BL2; 31 (58) 

; 6290 
; 6348 



000447 
104456 
000107 
000000G 
000000G 
000442 
104456 
000110 
000000G 
000000G 
000435 
104456 
000111 
000000G 
000000G 
000430 
010746 
013748 
010146 
012746 
012746 
010600 
104414 
020127 
001411 
012716 
012746 
010600 
104414 
004737 
005726 
062706 
020127 
001403 
020127 
001050 
032737 
001420 
020127 
001005 
104456 
000043 

RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000046 

26$: 

evs: 
283; 

29s: 

308: 
31$: 

35%: 

36$: 

1", 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

110 
EH.7 
EMS. 30 
33% 
56 
111 
EH. 8 
EMS. 30 
33% 
PC,-CSP) 

L$LUN, -(SP) 
Ri, -C(SP) 
OHRD .MSG, -( SP) 
#4, (SP) 
SP RO 
14 
R1,952 
32% 
@HRD SUB, (SP) 
@1,-(SP) 
SP RO 
14 
PC,EMS.ERR 

PC, (SP) 

VAX 11 Bliss 16 v4.0 $79 
DISK SUSERZ2 ; (POWERS | ZRQAFO.BL2; 31 

PC, 

SP,¢ 

PC,* 

SEQ 0473 

Page 220 
(58) 

6290 
6349 

6290 
6350 

6290 
6351 

6286 
6357 

6359 

6362 

6363 
6361 
6355 
6367 

6368 

6371 

6377 

6374 
6379 

6371 
6384 



ZRQAMS 
vOe.1 

013746 
010146 
012746 
012746 
010600 
104414 
012716 
012746 
010600 
104414 
004737 
062706 

000710 010200 
000712 104441 
000714000207 

000704 

3; Routine Size: 
; Maximum stack depth per invocat on: 

000024 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000000G 

000000L 
000004 

000000G 
000001 

000000G 
000014 — 

_ 378: ee 

231 words, Routine Base: 
11 words 

P,AAC: 
3$: 

$COOEs + 

ims 
i ’ 

27-Dec-1984 13:06:46 
26 Dec 1984 08:09:06 

L$LUN, -(SP) 
R1, (SP) 

HRD . SUB, CSP ) 
@1, (SP) 
SP ,RO 
14 
PC,EMS.ERR 

sPLIT$, RO, O 

9FQ 0474 
VAX 11 Blies 16 v4.0 579 Page 221 
OISK SUSER2: (POWERS )ZROAFO.8L2; 31 (58) 

; SP, 

; 6385 

3; SP,s 

; 6386 
; 6382 
; CUR. PRIORITY,« 6389 

6261 

case Table for ERR. HRD .RINE+0076 6290 

(58) 
(338) 
(33 
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J . 

SEQ 0475 
ZRQAM3 RO/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss-16 V4.0-579 Page 222 
v02.1 RORX INTERRUPT SERVICE ROUTINES 26-Dec 1984 08:09:06 DISK $USERZ : [POWERS )ZROAFO.BL2; 31 (58) 

000120 000170 . WORD 170 ; (16$) 

000122 000202 -WORD 202 ; (178) 

000124 000214 -WORD 214 ; (183) 

000126 000226 -WORD 226 ; (198) 

000130 000240 -WORD 240 : [208] 

000132 000252 -WORD 252 ; (218) 

000134 000264 -WORD 264 ; (228) 

000136 000276 -WORD 276 ; (23$) 

000140 000310 -WORD 310 ; (248) 

000142 000322 WORD 322 ; (258) 
000144 000334 .WORD =. 334 ; (268) 
000146 000346 .WORD 346 ; (268) 
000150 000360 -WORD 360 3; (29%) 
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032737 

RO/RX EXERCISER 
RDRX INTERRUPT SERVICE ROUTINES 

routine ERR_SOFT_RTNE CERRNUM) : 

Ve 

! THIS ROUTINE DECIDES WHETHER TO ISSUE AN ‘'ERRSOFT 

cry 

27 Dec-1984 13:06:46 VAX 11 Bliss 16 V4.0 579 
26 Dec -1984 08:09:06 DISK SUSER2: (POWERS )ZROQAFO.BL2; 31 

Nnovalue = 

' THE SAME EFFECT WITHOUT ISSUING THE CALL 
! 

begin 

bu ltin 
PC; 

if BIT_TST (SWP_FLAGS, SWF _SFT) 
then 

case .ERRNUM from 50 to 54 of 

else 
beg! 

set 

(50): 

(S51): 

(S52): 

(53): 

(54): 
tes 

Nn 

'eeesincrement error count 
PRINTB (SFT_MSG, 
end; 

end; 

020000 000000G 

000002 
000062 

000152' 

MACRO CALL TO ORS OR TO FAKE 

! IF SOFT ERRORS TO BE TREATED LIKE OTHER ERRORS 

! CONTROLLER ERROR 

! HOST MEMORY ACCESS ERROR 

! OISK TRANSFER ERROR 

! SOI ERROR 

! SMALL DISK ERROR 

! INCREMENT TOTAL ERROR COUNT 
! PRINT ERROR LINE JUST LIKE DRS 

ERR.SOFT.RTNE RDORX INTERRUPT SERVICE ROUTINES 

ERRSOFT (50, 0. 0); 

ERRSOFT (51, 0, 0); 

ERRSOFT (Se, 0, 0); 

ERRSOFT (53, 0, 0); 

ERRSOFT (54, 0, 0); 

-ERRNUM, .LSLUN, .PC); 

~SBTTL 
-PSECT $sCODE$, RO 

ERR .SOF T .RTNE: 
BIT 020000, SWP .FLAGS 
BEQ 7% 
MOV 2(SP),RO 
SUB 62 ,RO 
ASL RO 
AOD P.AADCRO),PC 

es: TRAP 57 
-WORD 62 
-WORD 0 
-WORD O 
RTS PC 

38: TRAP 57 

; ERRNUM, + 

; Case dispatch 

%EQ 0476 
Page 227 

(59) 

6404 

6407 

6410 

6407 
6412 



{ Cc 

SEQ 0477 
ZRQAM3 RD/RX EXERCISER 27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 224 
VO2.1 RDRX INTERRUPT SERVICE ROUTINES 26-Dec-1984 06:09:06 DISK SUSERz2: (POWERS JZROAFO.BL2; 31 (59) 

000042 000063 . WORD 63 
000044 000000 . WORD e) 

000046 000000 . WORD 0 

000050 000207 RTS PC ; 6407 

000052 104457 4$: TRAP 57 ; 6414 

000054 000064 . WORD 64 
000056 000000 . WORD 0 
000060 000000 . WORD 0 
000062 000207 RTS PC 3 6407 
000064 104457 S$: TRAP 5? 3 6416 
000066 000065 . WORD 65 
000070 000000 . WORD 0 
000072 000000 WORD (6) 
000074 000207 RTS PC 3 6407 
000076 104457 6$: TRAP 57 3 6418 
000100 000066 . WORD 66 
000102 000000 . WORD 0 
000104 000000 . WORD (0) 
000106 000207 RTS PC 3 6404 
000110 010746 7$: MOV PC, -CSP) 3 PC,« 6423 
000112 013746 000000G MOV L$LUN, -CSP) 
000116 016646 000006 MOV 6(SP), -CSP) 3; ERRNUM,« 
000122 012746 000000G MOV @SFT MSG, -(SP) 
000126 012746 000004 MOV 04,-(SP) 
000132 010600 MOV SP ,RO ; SP,* 
000134 104414 TRAP 14 
000136 062706 000012 ADD $12,SP 3 6421 
000142 000207 RTS PC : 6392 

; Routine Size: 50 words, Routine Base: $s$CODE$ + 33622 
3 Maximum stack depth per invocation: 7 words 

000152 -PSECT ‘$sPLIT$, RO, O 

P.AAD: ; CASE Table for ERR.SOFT .RTNE +0022 6407 
000152 000000 1$: . WORD 0 ; (2$) 
000154 000012 . WORD le > (38) 
000156 000024 . WORD 24 ; (48) 
000160 000036 . WORD 36 : (S$) 
000162 000050 . WORD 50 ; (6$) 



ZRQAMS 
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 6427 

6428 
6429 
6430 
6431 
6432 
6433 
6434 
6435 
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6437 
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6439 
6440 
644) 
6442 
6443 
6444 
6445 
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p71" 
SEQ 0478 

RD/AX EXERCISER 27 Dec 1984 13:06:46 VAX 11 Bliss 16 V4.0 579 Page 225 
RORX INTERRUPT SERVICE ROUTINES 26-Dec 1984 08:09:06 DISK SUSER2: [ POWERS ) ZRQAFO.BL2; 31 (60) 

rout ne ERR_HRD RTNE AP* CERRNUM) : novalue - 

ry 

' THIS ROUTINE DECIDES WHETHER TO ISSUE AN ‘ERRHRD' MACRO CALL TO ORS OR TO FAKE 
* THE SAME EFFECT WITHOUT ISSUING THE CALL 
' 

beg n 

local 
CUR PRIORITY; 

builtin 

PC; 

GETPRI CCUR_PRIORITY); 
'Z22 SETPRI CPRIO4); ! DON'T ALLOW SOFT_ERROR MESSAGES TO COME IN NOW 

SETPRI (.BRLEVEL); ! DON'T ALLOW SOFT_ERROR MESSAGES TO COME IN NOW 222 

if .APT_MODE 
then 

begin 
"MAIL _BOX_TESTNUM = ,RP_ADOR (LBN_LO); ' CHANGE TEST NUMBER TO SHOW LBN UNDER APT ONLY 
.MAIL_BOX_SUBTST = .RP_ADOR (DISK); ! CHANGE SUB TEST NUMBER TO SHOW DISK NUMBER UNDER APT ONLY 

end; 

if (.ERRNUM lequ 34) or ! FOR NON-BAD BLOCK TYPE ERRORS ¢ 
( .ERRNUM gtru 38) or 
C .ERRNUM eql 36) or 
C.ERRNUM eql 37) 

then 

if BIT_TST (SWP_FLAGS, SWF _HRD) ! IF ERRORS TO BE TREATED NORMALLY 
en 

case .ERRNUM from 31 to 45 of 
set 

(31): ERRDOF (31, EGh_30, EMS_30)- ! INVALID COMMAND 

(32): ERROF (32, EGH_30, EMS_30); ! COMMAND ABORTED 

(33): ; ! 

(34): : ' 
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27 Dec 1984 13:06:46 
26 Dec-1984 08:09:06 

RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

(35): : 

(36): ERROF (36, EGH_30. EMS 30); 

(37): ERRDF (37, EGH_30, EMS_430); 

(38): : 

(39): ERROF (39, EGH_30, EMS 30); 

{40]: ERRD+ (40, EGH_30, EMS 30); 

(41): ERROF (41, EGH_30, EMS 36); 

(42): ERRDF (42, EGH_30, 0); 

(43): ERROF (43, EGH_30, EMS_30°- 

(44): ERROF (44, EGH_30, EMS_30); 

(45): ERRDF (45, EGH_30, EMS 30); 
tes 

else 

begin 
fesesincrement error count 
PRINTB COF_MSG, .ERRNUM, .LSLUN, .PC); 

if .eRRNUM neq 42 

then 
begin 
PRINTB CHRD SUB); 
EMS_ERR (); 
end; 

end; 

if (©. ERRNUM eal 35) or 
C..ERRNUM eql 38) 

then 

if BIT_TST (CSWP FLAGS, SWF _BLK) 
then 

selectoneu .ERRNUM of 
set 

{35}: ERROF (35, EGH_.30, EMS_30); 

VAX 11 Bliss 16 V4.0 579 
DISK SUSER2: (POWERS )ZRQAFO.BL2; 31 

! MEDIA FORMAT ERROR 

' WRITE PROTECTED 

! COMPARE ERROR 

! DATA ERROR 

' HOST BUFFER ACCESS ERROR 

! CONTROLLER ERROR 

! DRIVE ERROR 

! HOST WRITE COMPARE ERROR 

* MESSAGE FROM INTERNAL OIAGNOSTICS 

! DUPLICATE UNIT NUMBER 

' INVALIO ENO CODE 

' INCREMENT TOTAL ERROR COUNT 
! PRINT ERROR MESSAGE JUST 1 IKE ORS 

. NEXT LINE FOR NON-HOST COMPARE ERRORS 
! PRINT REST OF THE INFORMATION 

! FOR BAD BLOCK TYPE ERRORS 

! IF ERRORS TO BE TREATED NORMALLY 

! MEDIA FORMAT ERROR 

SEQ 0479 

Page 226 
(60) 



5EN 0480 

ZROAMS RO/Rx EXERCISER 27-Dec-1984 13:06:46 VAX 11 Bliee 16 V4.0 579 Pege 227 
vo2.1 RORX INTERRUPT SERVICE ROUTINES 26 -Dec - 1984 08:09:06 OISK SUSERZ : [POWERS }Z7RQAFO.BL 2; 31 (60) 

3 65383 2 (38): ERROF (38, EGH 30. EMS 30); § DATA ERROR 

3 6534 e tes 
3 6535 2 
3 653% 2 else 
3 6537 2 
; 6538 $3 begin 

6539 3 ‘eeseincrement error count ' INCREMENT TOTAL ERROR COUNT 

: 6540 3 PRINTB (OF _MSG, .ERRNUM, .LSLUN, .PC); ! PRINT ERROR LINE JUST LIKE ORS 

3 654) 3 PRINTS (HROD_SUB); * PRINT NEXT LINE TOO 

: 6542 3 EMS _ERR (); ' PRINT REST OF THE INFORMATION 

3 6543 2 end; 
; 6544 2 

6545 
6546 2 SETPRI ( .CUR_PRIORITY); ' PRIORITY BACK TO NORMAL 

3 6547 2 
3 6548 2 
3 649 1 end; 

.SBTTL ERR.HRD.RINE.APT RORX INTERRUPT SERVICE ROUTINES 
033766 .PSECT sCODES, RO 

000000 004137 000000G ERR .HRO. RINE APT: 
JSR R1, $SAVE2 5 6427 

000004 104440 TRAP 40 3 6446 

0000U6 010002 MOV RO,R2 s ©, CUR. PRIORITY 

000010 013700 000000G Ov BRLEVEL .RO 8 6448 

000014 1046441 TRAP 41 
000016 032737 000001 001162’ BIT @1, APT .MODE 5 6451 

. 000024 001412 Bea 1$ 
000026 013700 000000G MOV RP . PDOR ,RO i 6455 

000032 016077 000050 001164 Mov S0( RO), GMAIL .BOX. TESTNUM 
000040 013700 000000G MOV RP. ADOR ,RO 3 6456 

000044 016077 000010 001166' mov 10( RO), GMAIL .B0OX. SUBTST 

000052 016601 000010 18: MOV 10(SP),R1 3 ERRNIT, © 6460 

000056 020127 000042 CMP R1, 042 
000062 101411 BLOS 2s 
000064 020127 000046 CMP R11, e46 3 6461 

000070 101006 BHI es 
000072 020127 000044 cep R1 , 044 3 6462 

000076 001403 BEQ et 
000100 020127 000045 CéMP R1,045 : 6463 

000104 001131 GNE 17¢ 
009106 032737 010000 000000G 2s: BIT #10000 , SWP ..FLAGS ; 6467 

000114 001475 BEQ 158% 
000116 010100 mov R1,RO 3 6470 

000120 162700 000037 su8 037 ,RO 
000124 006300 ASL RO 
000126 066007 000164' ADO P .AAECRO) PC : Case di gpetch 

000132 104455 4s: TRAP 55 ; 6473 

000134 000037 .WORD = 37 
000136 000000G .WORD EGH.30 
000140 000000G .WORD EMS. 30 



RD/Rx EXERCISER 
RORX INTERRUPT SERVICE R OUTINES 

5$: 

6$: 

78; 

8%: 

9s: 

108: 

118%: 

128: 

13%: 

14%: 

15$: 

CF, 
27-Oec 19864 13:06:46 
26 Dec 1984 08:09:06 

EGH. 56 
EMS. 30 

? sis
 

3 s¢
 

: 
3S
 

EGH. 30 
30 

PC. -(SP) 
LSLUN, -(SP) 

VAX 11 Blise 16 V4.0 579 
DISK SUSERZ: [ POWERS | ZROAFO B12; 31 

SED 0441 
Pege 228 

(60) 

6470 
6475 

6470 
6483 

6470 
6485 

6470 
6489 

5470 
6491 

6470 
6493 

6470 
6495 

6470 
6497 

6470 
6499 

6470 
6501 

6467 
6508 



DF, 
SEQ 0482 

ZRQAMS RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Bliss 16 ¥4.0-579 Page 229 

v02. RDRX INTERRUPT SERVICE ROUTINES 26 Dec-1984 08:09:06  DISKSUSERZ: [POWERS JZRO4% 0.BL2; 31 (60) 

000316 010146 MOV P1, -(SP) 
000320 012746 0000006 MOV OOF .MSG, -(SP) 
0003824 012746 000004 MOV 64, (SP) 
000330 010600 MOV SP RO ; SP.6 
OOO332 104414 TRAP 14 

000334 020127 000052 CMP R1,052 3 6511 
000340 001411 BEQ 16% 

000342 012716 000000G MOV @HRO . SUB. (SP) 3 6515 
000346 012746 000001 MOV @i,-(SP) 
000352 010600 MOV SP RO 3s SP,e 
000354 104414 TRAP 14 

000356 004737 000000G JSR PC.EMS.ERR 3 6516 
000362 005726 TST (SP). 3 6514 
000364 062706 000012 163: ADD 012,S5P 3 6506 
000370 020127 000043 178: cep R1,043 3 6520 
000374 001403 BEQ 188 
000376 O20127 000046 CMP R1, 046 3 6521 
000402 001050 BNE 21$ 
000404 032737 040000 000000G 188: BIT 040000, SWP ..FLAGS 3 6525 
000412 001420 BEG 203 
000414 020127 000043 CMP R1,043 3 6531 
000420 001005 BNE 19% 
000422 104455 TRAP 55 
000424 000043 WORD 43 
0004626 000900G . WORD EGH. 30 
000430 000000G . FORD Ems . 30 
0004352 000434 sR 21s 3 6528 
000434 620127 000046 198: CMP R1, 046 3 6533 
000440 001031 BNE els 
000442 104455 TRAP 55 
000444 000046 . WORD 46 
000446 000000G - WORD EGH. 30 
000450 000000G . WORD EMS. 30 
000452 000424 BR 213 ; 6525 

000454 010746 208: MOV PC, -(SP) 3: PC,e 6540 
000456 013746 000000G MOV LSLUN, -(SP) 
000462 010146 MOV R1,-(SP) 
000464 012746 000000. MOV OOF MSG, -( SP) 
000470 012746 000004 MOV 04, -(SP) 
900474 010600 MOV SP ,RO 3; SP,e 
000476 104414 TRAP 14 

000500 012716 000000G MOV @HRD . SUB. (SP) 3 6541 
000504 012746 000001 MOV #1,-(SP) 
000510 010600 MOV SP ,RO 3: SP, 
000512 104414 TRAP 14 
000514 004737 000000G JSR PC,EMS.ERR : 6542 
000520 062706 000014 ADD @14,SP 3 6538 

000524 010200 218: MOV R2,RO 3; CUR.PRIORITY,«¢ 6546 
000526 104441 TRAP 41 
000530 000207 RTS PC i 6427 

s Routine Size: 173 words, Routine Base: sCODES +» 33766 
3 Maxieum stack depth per invocation: 11 words 



RO/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

P.AAE: 
33; 

Eb 
27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

sPLIT$, RO, OD 

VAX-11 Blies 16 V4.0 $79 
SEQ 0483 

DISK SUSER2: (POWERS )ZRQAFO.B8L2; 31 
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[ € 
SEQ 0484 

ZRQAM3 RD/RX EXERCISER 27-Dec 1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 231 
VO2.1 RORX INTERRUPT SERVICE ROUTINES 26 -Dec - 1984 08:09:06 DISK SUSER2: (POWERS )ZRQAFO.BL2; 31 (61) 

routine ERR_SOFT_RTNE_APT CERRNUM, index) : novalue = 

Yo 

' THIS ROUTINE DECIDES WHETHER TO ISSUE AN 'ERRSOFT' MACRO CALL TO DRS OR TO FAKE 

' THE SAME EFFECT WITHOUT ISSUING THE CALL 

a wv
 

uw
 

wn
 

begin 

local 
ELOG_ADOR : ref block [EP_LEN, word] field (EP FIELDS); 

builtin 
PC; 

ELOG_ADOR = ELOG_PKT + (. index « EP_LEN @ 2); ' ADORESS OF THE SAVED ERROR LOG INFORMATION 

if APT_MOOE 
then 

in 

.MAIL_BOX_TESTNUM = .ELOG_ADOR [EL_BLOCK); * CHANGE TEST NUMBER TO SHOW LON UNDER APT ONLY 

.MAIL_BOX_SUBTST » .ELOG_ADOR (EL_OK_NUM); * CHANGE SUB-TEST NUMBER TO SHOW DISK NUMBER IN APT ONLY 

end; 

if BIT_TST (SWP_FLAGS, SWF_SFT) ! IF SOFT ERRORS TO BE TREATED LIKE OTHER ERRORS 
then 

case .ERRNUM from 50 to 54 of 
set 

(SO): ERROF (50. 0, 0); ! CONTROLLER ERROR 

(51): ERROF (51. 0. 0); ! HOST MEMORY ACCESS ERROR 

(S2): ERROF (Se. 0. 0); ! DISK TRANSFER ERROR 

(53): ERROF (53, 0, 0); ! SOI ERROR 

0 (54): ERROF (54. 0, 0); * SMALL DISK ERROR 
tes 

else 
begin 
$eeeeincrement error count * INCREMENT TOTAL ERROR COUNT 
PRINTB (OF _MSG, .ERRNUM, .LSLUN, .PC); * PRINT ERROR LINE JUST LIKE ORS 
end; 

al
 

Ww
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a w
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o 

end; 

.SBTTL ERR.SOFT.RTNE.APT RORX INTERRUPT SERVICE ROUTINES 
034520 -PSECT sCODE$, RO 

000000 016646 000002 ERR.SOFT.RTNE APT: 



000116 
000120 
000122 
000124 
000126 
000130 
000132 
000134 
000136 
000140 
000142 
000144 
000146 
000150 
000152 
000154 
000156 
000162 
000166 
000172 
000176 
000200 
000202 
000206 
000210 

3; Routine Size: 
3 Maximum stack depth per invocation: 

012746 
004737 
062700 
032737 
001406 
016077 
016077 
032737 
001440 
016600 
162700 
006300 
066007 

022626 
000207 

RD/RX EXERCISER 
RORX INTERRUPT SERVICE ROUTINES 

000102 
000000G 
000000G 
000001 001162 

000056 001164’ 
000012 001166' 
020000 000000G 

000010 
000062 

000222’ 

69 words, 

1$: 

38; 

4$: 

S$: 

6$: 

7%: 

8$: 

9s: 

Routine Base: 
8 words 

GE, 

27 Dec 1984 13:06:46 
26-Dec 1984 08:09:06 

MOV 2(SP),-(SP) 
MOV #102, -( SP) 
JSR PC BL SMUL 
ADO @€LOG.PKT ,RO 
BIT 01, APT MODE 
BEQ 1$ 
MOV S6(RO), @MAIL .BOX. TESTNUM 
MOV 12(RO), GMAIL .BIX.SUBTST 
BIT @20000 , SWP.FLAGS 
BEQ 8$ 
MOV 10(SP),RO 
SUB 62 ,RO 
ASL RO 
ADO P.AAFCRO),PC 
TRAP 55 
-WORD 62 
-WORD O 
.WORD 0 
BR 9$ 
TRAP 5S 
-WORD 63 
-WORD O 
-WORD O 
BR 9% 
TRAP 55 
-WORD 64 
-WORD O 
-WORD 0 
BR 9$ 
TRAP ss 
-WORD 65 
-WORD O 
-WORD O 
BR 9% 
TRAP $5 
-WORD 66 
-WORD O 
-WORD O 
BR 9% 
MOV PC,CSP) 
MOV LSLUN, -(SP) 
MOV 12(SP), -CSP) 
MOV @OF .MSG, -(SP) 
MOV 04,-(SP) 
MO\ SP ,RO 
TRAP 14 
ADO #10,SP 
CMP (SP )+,(SP)> 
RTS PC 

$CODE$ + 34520 

VAX 11 Bliss 16 V4.0-579 
DISK $SUSER2: [ POWERS jZRQAFO uL2; 31 

INDEX, 

#(ELOG.ADOR),« 
(ELOG.ADOR), + 

ERRNUM, « 

Case dispatch 

PC, 

ERRNUM, « 

SP ,« 

6593 
6559 
6552 



ZRQAMS RDO/RX EXERCISER 

voe.1 RORX INTERRUPT SERVICE ROUTINES 

000222 PSECT SPLITS, 

P.AAF: 

000222 000000 es: -WORD O 

000224 0000le . WORD le 

000226 000024 -WORD 24 

000230 000036 . WORD 36 

000232 000050 . WORD 5° 

i 6599 #1 
3 6600 1 
3 6001 1 end 
; 6602 1 
3 6603 0 eludom 

: OTS external references 
.GLOBL $SSAVES, 
-GLOBL 6LSSHF, 

3 PSECT SUMMARY 

; Psect Name Words Attributes 

3 $GGG$ 324 RO, I , 

; $COODE $ 7405 RO, I , 
3 SPLITS 78 RO, O , 

i Library Statistics 

: weer ee Symbols 
3 Fle Total Loaded 

; DISK$USER2: (POWERS JZRQAFO.L16;11 406 332 

3 COMMAND QUALIFIERS 

lf, 
SEQ 0486 

27-Dec-1984 13:06:46 VAX-11 Bliss 16 V4.0 579 Page 233 
26 -Dec -1984 08:09:06 OISKSUSER2- (POWERS J) ZRQAFO.BL2; 31 (61) 

RO, O 

3 pase Table for ERR.SOFT.RTNE.A-0066 6579 
; 
; (4%) 
; (S$) 
; (68) 
3; (7$) 

$SAVES, $SAVE3, $SAVE2 
BLSOIV, BLEMOO, BLSMAL 

LCL, REL, CON 
LCL, REL, CON 
LCL, REL. CON 

vee te Pages Processing 
Percent Mepped Time 

81 21 00:00.1 

H BLISS/FUP11 ZRQAFO.BL2/LIST=ZRQAFO.LS2/0BJECT =ZRQAFO .0B82/SOURCE =PAGE : 53 
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@ = % 

SEQ 0487 
RO/RX EXERCISER 27-Dec 1984 13:06:46 VAX 11 Blies 16 V4.0 579 Page 234 

RORX INTERRUPT SERVICE ROUTINES 26 Dec 1984 08:09:06 NISK SUSERZ : (POWERS )ZRQAFO.BL2; 31 (62) 

6) module ZRQAM4 ( 
0 
0) St tle RO/RX EXERCISER 
0 ident = V0O1.9 , 
‘e) addressing mode (absolute), 
(e) environment (noeis) 
0 ) = 
(6) 
1 beg 
1 
1 Ssbtt] ‘LASTAD ANO SETUP 
1 
1 library ‘ZRQAFO.L16 ; 
1 
1 require ‘BLSMAC.REQ ; ' OIAGNOSTIC SUPERVISOR LIBRARY 

1 
2 LASTAD 
2 
2 BGNSETUP (4) 'ZZ2Z 

2 
2 BGNP TAB 
2 INIT_IP_ADOR, INIT_INTR_VECT, INIT_BR_LEVEL, #0'000020', 0, 0, ROS2_MAX_LBN, 0 !222 

2 ' IP, VECTOR, BR, DISK ADOR, START BLOCK, END BLOCK 

2 
2 ENDP TAB 
2 
2 BGNP TAB 
2 INIT_IP_ADOR, INIT_INTR_VECT, INIT_BR_LEVEL, #0'000001', 0. 0, RXSO_MAX_LBN, O !222 

2 ' IP, VECTOR, BR, DISK ADOR, START BLOCK, ENO BLOCK 

2 ENDP TAB 
2 
2 BGNP TAB 
2 INIT_IP_ADOR, INIT_INTR_VECT, INIT_BR_LEVEL, s0’000002', 0, 0, RXSO_MAX_LBN, O !22Z 

v4 ‘ IP, VECTOR, BR, DISK ADOR, START BLOCK, END BLOCK 

2 ENDP TAB 
2 BGNP TAB 
2 INIT_IP_ADOR, INIT_INTR_VECT, INIT_BR_LEVEL, #0'000003', 0, 0, RXSO_MAX_LBN, 9 !222 

2 'HERE'S ONE FOR THE 4TH DRIVE 'ZZZ 

2 ENOPTAB $ZZZ 

2 
1 ENOSE TUP 

-TITLE ZRQAM4 RO/RX EXERCISER 
-IDENT /V01.9/ 
-ENABL AMA 

-PSECT &XYZ$, RO 
000124' BLSLAS::.WORD TSFREE 
000000C . WORD <<TSFREE-<BLSLAS+4>>/2> 
000034 ' P.AAA: .WORD LSLAST+30 
000010 . WORD 10 ; Plit count word 



172150 
000154 
000004 
000020 

RD/RX EXERCISER 
LASTAD AND SETUP 

P.AAB: 

P.AAC: 

P AAD: 

P.AAE: 

P.AAF : 

P.AAH: 

TSFREE::. 

LSLAST== 
TSPTHV== 
$LAS5S= 
$REMS= 
$LAS4= 
$REM4 = 
$LAS3= 
$REM3= 
$$LAS1= 
s$REMe= 

J6 

27-Dec-1984 13:06:46 
26-Dec-1984 08:09:06 

20 
0 
0 
-27301 
0 
LSLAST+54 
10 
-5630 
154 
4 

1 
0 
¢) 
1437 
ie] 
LS$LAST+100 
10 
-5630 
154 

BLSLAS+4 
4 

. AAP 

. AAB 
. AAC 
. AAD 
. ARE 
. AAF 
. ARG 
. AAH v

u
v
o
I
U
V
D
I
V
 

VAX 11 Bliss 16 V4.0 579 
DISK SUSERz2: (POWERS }) ZROAFO.BL2; 31 

Plit court word 

Plit count word 

Plt count word 

5EQ 0488 
Page 235 

(62) 



“6, 
SEQ 0489 

ZRQAMS RO/RX EXERCISER 27-Dec-1984 13:06:46 ‘AX-11 Bliss 16 V4.0 579 Page 236 

v0O1.9 LASTAD AND SETUP 26-Dec 1984 08:09:06 DISK SUSERZ: [POWERS )ZRQAFO.BL2; 31 (62) 

.SBTTL S$END.LINK LASTAD ANDO SETUP 

000000 000207 $ENOD.LINK:; 
RTS PC : 3108 

; Routine Size: 1 word, Routine Base: $XYZ$ + 0126 
; Maximum stack depth per invocation: 0 words 

3 6135 1 end 
3 6136 1 
3 8137 9O eludom 

3 PSECT SUMMARY 

: Psect Name Words Attributes 

; Library Statistics 

Be Symbols ---- - Pages Process ng 
3 File Total Loaded Percent Mapped Time 

; OISKSUSER2: [POWERS )ZRQAFO.L16;11 406 7 1 21 00:00.1 

3 COMMAND QUALIFIERS 

; BLISS/POP11 ZRQAFC.BL2/LIST=ZRQAFO.LS2/0BJECT =ZRQAFO .062/ SOURCE =PAGE : 53 

Size: 7406 code + 445 data words 
Run Time: 03:53.1 
Elapsed Time: 07:57.0 
Lines/CPU Min: 2094 
Lexemes/CPU-Min: 19768 
Memcry Used: 550 pages 
Compilation Complete 



Memory allocation map TKB M40.02 Page 1 
27 DEC 84 13:19 

ZRQAFO EXE 

Partition name : DUMMY 

Identification : VOe.1 
Task UIC : [202,24] 
Task attributes: -HO 
Total address windows: 1. 
Task image size : 17792. words 
Task eddress limits: 002000 107347 
R-W disk blk limits: 000002 000107 000106 00070. 

wee Root segment: ZRQAFO 

R/U mem limits: 002000 107347 105350 35560. 
Disk blk limits: 000002 000107 000106 00070. 

Memory allocation synopsis: 

Section 

_ BLK. :(RW,I,LCL,REL, CON) 
$CODE$:(RO,I,LCL,REL.CON) 

. BLOM 

. B16SAV 

| ZRQAM1 

; ZRQAM3 

* ZRQAM2 

 ZRQAM2 
" ZRQAM3 

. ZRQAM4 

$GGG$ :(RO,IT,.LCL.REL CON) 

SOWNS :(RW,.O0.LCL,REL,CON) 

$PLIT$:(RO.O0,.LCL.REL,.CON) 

$Xv¥Z$ :(RO.I,LCL,REL,CON) 

Global 

ADOR .V 
ADR 
ASTERI 
AZINT 
AZINTO 
BITO 
BITOO 
BITO1 
BITO2] 
BITO3 
BITO4 
BITOS 

symbols: 

105275-R 
000020 
024554-R 
067322-R 
067304-R 

BITO6 
BITO7 
BITO8 
BITO9 
BIT1 
BIT10 
BIT11 
BIT12 
BIT13 
BIT14 
BIT15 
BIT2 

BOE 
BRLEVE 
BST 
BUFF LA 
BUFF .O 
BYTS.P 
CCTLR 
COISK 
CER.O01 
CER .O2 
CLK.PR 
CLK. TI 

077062 -R 
107216-R 
077074-R 
076636-R 
077106-R 

Ident F 

<
 (o
} 

we
 

—
O
r
M
 

<
 °o
 

re
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o
r
o
 

0
 

YF
 

000400 
105264 -R 
077442-R 
105122-R 
105142-R 
105212-R 
105172-R 
105174-R 
016416-R 
016462-R 
105252-R 
105250-R 

L6 

ile 

CMO.TI 
CNTR.E 
CREOIT 
CRLF 
CRN.HI 
CRN.LO 
cst 
CST.AO 
CTLR.C 
CTLR.I 
CUOF F 
C.ERF. 

ZRQAFO.0B81;1 
ZRQAFO.081;1 
ZRQAFO.082;1 
NOEIS.0L8;1 
NOEIS.OLB;1 

ZRQAFO.081;1 

ZRQAF 0.082; 1 

ZRQAFO.0B1;1 

ZROAFO.0861;1 
ZRQAFO.0B2;1 

ZRQAFO.0B2;1 

105226-R 
023452-R 
105242-R 
024542-R 
105234-R 
105232-R 
077262-R 
677410-R 
105200-R 
043530-R 
105176-R 
101064 -R 

DASH 
DATAGM 
08M101 
0BM104 
08M105 
08M107 
08M108 
08M109 
06M111 
08M112 
OBM12 
DBM120 

024546-R 
072736-R 
005746-R 
005774-R 
006036 -R 
006074-R 
006132-R 
006222-R 
00€ 302-R 
006402-R 
004650-R 
006504 -R 

OBM121 006576-R 
OBM1iS 
06M18 
06M19 
OBM2O 
OBM21 
OBM22 
OBM23 
DBM2eS 
DBM26 
OBM27 

004724-R 
004754 -R 
005026 -R 
005112-R 
005166 -R 
005250-R 
005314-R 
005352-R 
005420-R 
005452 -R 

DBM28A 005524-R 

SEQ 0490 



ZROQAFO. 
ZROAF O 

EXE 

005564 -R 
005€24-R 
005672-R 
004622 -R 
077412-R 
077434-R 
024564 -R 
024210-R 
062616-R 
070624 -R 
043176-R 
033746-R 
034054 -R 
050620-R 
067170-R 
055576-R 
060436 -R 

011160-R 
011220-R 
011244 -R 
011272-R 
011320-R 
011350-R 
011366-R 
011416-R 
011434 
011454-R 
011514-R 
011602 -K 

e7 

EGO.2e2 
EGO.23 
EGD.24 
EGH . 30 
EGS.01 
EGS .02 
EH.0 

Memory allocet on map 
DEC 84 

011714-R 
011754-R 
012016-R 
012062-R 
011046-R 
011066-R 
012540-R 
0125746 -R 
013152-R 
013202-R 
013236-R 
012634-R 
012674-R 
012732-R 
012756-R 
013006 -R 
013036-R 
013066 -R 
013122-R 
014366 -R 
014034-R 
103370-R 
036502 -R 
040532-R 
036304-R 
037410-R 
041060-R 
037352-R 
041264-R 
041322-R 
041364-R 
041422-R 
041464-R 
041526-R 
041570-R8 
041606-R 
041624-R 
041666 -R 
105166-R 
105167-R 
002134-R 
002132-R 
002130-R 
002126-R 
014000-R 
013310-R 
000004 
014562 -R 
014600 -R 
014764-R 
014670-F 
015534 -R 
015610-R 
015666 -R 
015756-R 

TKB M40.02 
13:19 

015344-R 
015410-R 
015462-R 
014474-R 
014534-R 
015054 -R 
015150-R 
015216-R 
014550-R 
014574-R 
015112-R 
015264 -R 
014514-R 
016046 -R 
014400-R 
014452-R 
014446-R 
014416-R 
016144-R 
016134-R 
014524-R 

. 070014-R 
105272-R 
105270-R 
062170-R 
105267-R 
105210-R 
063516-R 
033442-R 
032572-R 
053202-R 
033320-R 
025320-R 
024750-R 
025070-R 
025104-R 
025120-R 
025130-R 
025144-R 
025156-R 
025170-R 
025202 -R 
025214 -R 
025222-R 
024760-R 
025230-R 
025236-R 
025244 -R 
025252-R 
025260 -R 
025274-R 
025304-R 
025312-R 
025324-R 
025340-R 

Page 

024770-R 
025350-R 
025364 -R 
025402-R 
025414-R 
025002 -R 
025014-R 
025024 -R 
025034 -R 
025044 -R 
025056 -R 
063642-R 
045174-R 

024574-R 
024576-R 
024570-R 
024572-R 
024564 -R 
024566 -R 
002136-R 
002740-R 
002770-R 
002152-R 
002162-R 
002226-R 
002244-R 
002514-R 

105274-R 
043040-R 
044032-R 
046044-R 
044714-R 
033660-R 
105152-R 
105162-R 
105164-R 
063246 -R 
102576-R 

IRORX. 
ISR 
IX€ 
LOE 
LOT 
L$ACP 
LAPT 
LAU 
L$AUT 
L$AUTO 
Lsccp 
LSCLEA 
Lsco 
L&DEPO 
LSOESC 
L&¢DESP 
L&¢DEvP 
LéOIsP 
LSOLY 
L¢OTP 
LSOTYP 
L$0U 
L&OUT 
LSOvTY 
LS€F 
LSENVI 
LSERRT 
LSETP 
LSExXP1 
LSEXP4 
LSEXPS 
LSHARD 
L¢HIME 
LSHPCP 
LSHPTP 
L $HROL 
L$Hw 
LSHWLe 
Lé¢xcp 
LSINIT 
L $LAvP 
LSLAST 
L¢LOAD 
LSLUN 
LéMREV 
L $NAME 
L $NOHR 
L $NOHW 
L$NOSF 
L¢NOSW 
LSPRIO 
L¢PROT 
LSPRT 
LSREPP 
LSREV 

077440-R 
000100 
004000 
040000 
000010 
002110-R 
002036-R 
032274-R 
002070-R 
031302-R 
002106-R 
031576-R 
002032-R 
002011-R 
024724-R 
002076-R 
002060-R 
002124-R 
002116-R 
002040-R 
002034 -R 
032202-R 
002072-R 
024704 -R 
002052-R 
002044 -R 
002126-R 
002102-R 
002046-R 
002064 -R 
002066 -R 
024750-R 
002120-R 
002016-R 
002022 -R 
024746-R 
024564 -R 
024562 -R 
002104-R 
031270-R 
002026 -R 
107222-R 
002100-R 
002U74-R 
002050-R 
002000 -R 
025140-R 
024610-R 
025432-R 
024674 -R 
002042-R 
024676-R 
002112-R 
002062 -R 
002010-R 

LéRPT 
LSSFTL 
L$SOFT 
L$SPC 
L$SPCP 
L¢SPTP 
LSSTA 
L$Sw 

026522-R 
025142-R 
025144-R 
002056-R 
002020-R 
002024-R 
002030-R 
024614-R 
024612-R 
002114-R 
002014-R 
002012-R 
052070-R 
105246-R 
034606 -R 
101066 -R 
007434-R 
007466 -R 
007522-R 

. 051414-R 
024606 -R 
024604 -R 
105230-R 
105244-R 
032304 -R 
004620-R 
105222-R 
033622-R 
065744-R 
102600-R 
001900 
070246-R 
070346-R 
002000 
000000 
000040 
000100 
000140 
000200 
000240 
000300 
000340 
062422-R 
033562-R 
033516-R 
033160-R 
033426-R 
105260-R 
105206-R 
034716-R 
052602-R 
061030-R 
052434-R 
052530-R 
061760-R 

053312-R 
101024-R 
101022-R 
077436-R 
024172-R 
105262-R 
044156-R 
102614-R 

- 066020-R 
067002-R 
007554 -R 
010264 -R 
010352-R 
010420-R 
010466 -R 
010566 -R 
010664 -R 
010764 -R 
007640-R 
007704 -R 
007770-R 
010034 -R 
010122-R 
010166-R 
010204 -R 
010232-R 
103366 -2 
103364 -R 
103354 -R 
105224-R 
105216-R 
072070-R 
021550-R 
016562-R 
021012-R 
017110-R 
017520-R 
017574-R 
016604 -R 
017646-R 
017730-R 
020200 -R 
020230-R 
020260-R 
020312-R 
020342-R 
020372-R 
020422-R 
020454 -R 
020506 -R 
021142-R 
020132 R 
017202-R 
017270-R 
020002 -R 

SEQ 0491 



ZROAF O. 
ZRQAFO 

eee Task builder 

020610-R 
0212N2-R 
017036-R 
017360-R 
017440 R 
020722 R 
020650 -R 
020700-R 
016634 -R 
020756 -R 
021432-R 
021674-R 
017762-R 

e? 

s¢a.is 

allocation map 
DEC 84 

021466-R 
021576-R 
016536 -R 
021064 -R 
016656-R 
021344-R 
021252-R 
021644-R 
020550 -R 
016676-R 
016756-R 
020056 -R 
034132-R 

tics: 

Totel work file references: 
Work 
Work 

file 

Size of core pool: 
Size of work file: 

Elapsed time:00:01: 

reads: 0. 
file writes: OQ. 

13:19 

SEQUEN 
SET .CP 
SET.CT 
SET .UP 
SFPTBL 
SFT .MS 
SOFT .E 
SPACE4 
STEP 
ST.COO 
SWEEP 
SWM1 
SwWP .OP 

155891. 

TKB M40.02 

070724-R 
032376-R 
046146-R 
032472-R 
024614-R 
024404 R 
073662 -R 
024536-R 
105220-R 
105214-R 
066650-R 
004522 -R 
024622 -R 

5616. words (21. pages) 
5120. words (20. pages) 

14 

Page 3 

024614-R 
024620-R 
024624-R 
024626 -R 
024632-R 
024634-R 
024616-R 
003022-R 
003274-R 
003340-R 
003372-R 
003470-R 
003546 -R 

SwQ15 
SWQ17 
SWQ19 
SWQ2 
SWQ20 
SWQ21 
SWG22 
SWQ23 
SWQ24 
SWQ25 
SWQ26 
SWQ4 
SWQ7 

003620-R 
003670-R 
003766-R 
003044 -R 
004056 -R 
004144-R 
004230-R 
004270-R 
004342-R 
004406 -R 
004460-R 
003124-R 
003146-R 

003220-R 
105256 -R 
105254 -R 
077462-R 
105236-R 
105240-R 
032314-R 
101016-R 
107342-R 
000004 
100012-R 
043024 -R 
000200 

UPO.10 
VEC .BR 
WAIT 
XX13 
XX23 
XX32 
XX33 
XX34 
$ENO.L 
$SAVE2 
$SAVE3 
$SAVE4 
$SAVES 

065424 -R 
044370-R 
034570 R 
016204 -R 
016226 R 
016262-R 
016310 R 
016346 R 
107344 R 
077154-R 
077170-R 
077206 R 
077226 R 

SEQ 0492 



ZROAF O 

SYMBOL 

CREATED BY TKB 

GLOBAL CROSS REFERENCE 

REFERENCES... VALUE 

105275 -R 
000020 
024554 -R 
067%22-R 
067304 -R 
000001 
000001 

100000 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001009 
077062 -R 
107216-R 
077074-R 
076636 -R 
077106-R 
000400 
105264 -R 
077442 -R 
105122-R 
105142-R 
105212-R 
105172-R 
105174-R 
016416-R 
016462 -R 
105252 -R 
105250 -R 
105226 -R 
023452 -R 
105242-R 
024542-R S
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S
 ZROAMI 

ZROAM1 
ZROAM1 
ZROANS 
ZROAMS 
ZROAM1 
ZRQAM 
ZROAM1 

(
R
R
R
 R
R
R
R
R
R
R
 

E
R
E
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E
E
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E
 
E
E
 
E
E
E
 

E
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Di
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. Aa AT 18:19 PAGE 1 

CREF VOe 

SEQ 0893 



CREATED BY KB 

CROSS REFERENCE 

REFERENCES... VALUE 

S
F
S
F
S
S
T
S
S
T
S
S
S
T
S
T
S
H
S
H
S
E
H
S
S
H
S
H
H
S
S
H
S
S
H
H
S
H
H
H
H
T
S
S
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H
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H
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S
 

ON 2” OFT 84 AT 13:19 

ZRQAM2 

ZRQAMS 
ZRQAMS 
ZRQAMS 
ZRQAMS 
ZRQAMS 

ZROAMS 
ZRQAMS 

ZRQAMS 
ZRQAMS 

ZRQAM3 

5FQ 0494



ON 27 DEC 

ZRQAM3 

CREATED BY KB 

CROSS REFERENCE 

VALUE REFERENCES... 

024630-R 9 @ ZROAM1 
056132-R @ ZRQAMS 
063150-R @ ZROAMS 
105170-R @ ZROQAM1 
067522-R @ ZROAMS 
105202-R @ ZROAMI 
006666-R @ ZROAMI 
007406-R @ ZROAM1 
002122-R @ ZROAMI 
105266-R 9 @ ZROAMI 
012150-R 1 @ ZRQAMI 
012210-R @ ZROAM1 
012256-R @ ZROAMI 
012310-R @ ZROAMI 
012350-R 9 @ ZROAM1 
012404-R = @ ZROAML 
012464-R @ ZROAM 
012106-R @ ZROAM1 
000036 @ ZROAM1 = @ 
000035 @ ZROAM1 6 
000034 @ Z7ROMM1 = @ 
000037 @ ZROMM1 «6 
000040 @ ZROAM1 «6 
011160-R @ ZROAMI 
011220-R @ ZROAMI 
011244-R @ ZROAMI 
011272-R = @ ZROAM1 
011320-R @ ZROAML 
011350-R @ ZROAML 
011366-R @ ZROAM1 
011416-R @ ZROAM1 
011434-R =@ ZROMI 
011454-R =@ ZROAML 
011514-R © ZROAMI 
011602-R @ ZROAMI 
011714-R © ZROAML 
011754-R © ZROAML 
012016-R @ ZPQAMI 
012062-R © ZROAMI 
011046-R © ZROAMI 
011066-R @ ZROAM1 
012540-R © ZRGAMI 
012576-R @ ZROQAM1 
013152-R @ ZROAM1 
013202-R + @ ZRQAM1 
013236-R © ZRQAM1 
012634-R ® ZROAM1 
012674-R @ ZRQAM1 
012732-R @ ZROAML 
012756-R © ZRQAM1 
013006-R @ ZRQAM1 
013036-R = @ ZRQAM1 

D? 
SEQ 0495 

84 AT 13:19 PAGE 3 

CREF v02 

ZRQAM3 

ZRQAM3 

ZRQAM3 

ZRQAM3 
ZRQAM3 
ZRQAMS 
ZROAM3 
ZRQAMS 

ZRQAM3 
ZRQAM3 
ZRQAM3 
ZROQAM3 
ZRQAM3 
ZRQAMS 
ZRQAM3 
ZRQAM3 
ZRQAM3 
ZRQAM3 
ZRQAM3 



ZRQAF O 

GLOBAL 

YMBOL 

EH.8 

yn
 

m
m
m
 

ae
 

me
e 

4 
G
r
,
 

8
3
 2 

ELOG.P 3 2 
AA
RA
AR
RA
AR
RA
IR
S 

SE
RR
E 

RU
NS
! 

BB
PR
g 

2 3 

EX.B81 

g3e
25 

65
99

99
88

88
7 

83
 
CREATED BY TKB 

CROSS REFERENCE 

REFERENCES... VALUE 

013066-R 
013122-R 
014366-R 
014034-R 
103370-R 
036502 -R 
040532-R 
036304-R 
037410-R 
041060-R 
037352-R 
041264-R 
041322-R 
041364-R 
041422-R 
041464-R 
041526-R 
041570-R 
041606 -R 
041624-R 
041666 -R 
105166-R 
105167-R 
002134-R 
002132-R 
002130-R 
002126-R 
014000-R 
013310-R 
000004 
014562-R 
014600-R 
014764-R 
014670-R 
015534-R 
015610-R 
015666 -R 
015756-R 
015344-R 
015410-R 
015462-R 
014474-R 
014534-R 
015054-R 
015150-R 
015216-R 
014550-R 
014574-R 
015112-R 
015264 -R 
014514-R 
016046 -R L

R
e
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R
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R
R
E
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R
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E
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R
E
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E
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ON 27 DEC 84 AT 13:19 PAGE 4 

CREF  vOe2 

ZRQAM3 
ZROQAMS 

ZRQAM3 

ZRQAM3 
ZRQAM3 

@ ZRQAM3 

SEQ 0496 



SEQ 0497 
ZROAFO CREATED BY TKB ON 27-DtC 84 AT 13:19 PAGE S 

GLOBAL CROSS REFERENCE CREF vO2 

SYMBOL VALUE REFERENCES... 

EX.SA  014400-R @ ZRQAM1 ZRQAM2 
Ex.SB 014452-R @ ZRQAM1 ZRQAM2 
Fx.SBO 014446-R @ cROAMI ZRQAM2 
Ex.SC 014416-R @ ZRQAM1 ZRQAM2 
EX.TIM 016144-R @ ZRGAM1 ZRQAN2 
EX.WRO 016134-R @ ZROAMI ZRQAM2 
EX.WRT 014524-R @ ZRQAM1 ZRQAM2 
FATAL. 070014-R @ ZRQGAM3 
FER.BC 105272-R @ ZROQAM1 ZRQAMC ZRQAM3 
FER.LB 105270-R @ ZROQAM1 ZRQAM2 ZRQAM3 
FILL.B 062170-R @ ZRQAMS 
FORCED 105267-R @ ZRQAM1 ZRQAM2 ZRQAM3 
FREE.M 105210-R @ ZRQAM1 ZRQAM2 ZRQAM3 
FSET.U 063516-R @ ZRQAM3 
GET.IO0 033442-R @ ZROQAM2 ZRQAM3 
GET.PK O32572-R @ ZROAMC ZRQAM3 
GET.RA O53202-R @ ZREEMS 
GET.RE 033320-R @ ZROQAM2 ZRQAM3 
GP*DIS 025320-R @ ZRQAM2 
GPs 024750-R @ ZRQAM2 
GP$10 O025070-R #@ ZRQAM2 
GP$11 025104-R @ ZRQAM2 
GP$12 025120-R @ ZRQAM2 
GP813) 025130 R_@ ZRQAH2 
GP#14 025144-) # ZRQAM2 
GP$15 = 025156-R @ ZRGAM2 
GP$16 025170-R @ ZRQAM2 
GP$17 O25202-R @ ZRQAM2 
GP$18 025214-R @ ZRQAM2 
GP$19 025222-R © ZRQAMN2 
GP te 024760-R 9 @ ZKQAMO 
GP$20 025230-R © ZROAM2 
GP#21 025236-R © ZRQAM2 
GP$22 025244-R © ZROAM2 
GP$23 025252-R © ZROQAM2 
GP$24 025260-R # ZROGAM2 
GPt25 =025274-R = @ ZRQAM2 
GP$26 025304-R @ ZROQAM2 
GP$27 025312-R @ ZROQAM2 
GP$28 025324-R @ ZRQAM2 
GP$29 025340-R # ZROAM2 
GP $3 024770-R © ZRQAM2 
GPt30 025350-R © ZRQAM2 
GP$31 025364-R © ZRQAM2 
GP$32 §=025402-R_ # ZRGAN2 
GP$33 025414-R  ZRQAM2 
GP $4 025002-R #@ ZRQAM2 
GPss 025014-R @ ZRGAM2 
GP %6 025024-R @ ZRQGAM2 
GP$7 025034-R @ ZRQAM2 
GP $8 025044-R & ZRQAM2 
GP$9 025056-R © ZRQAM2 



CREATED BY TKB 

CROSS REFERENCE 

REFERENCES... VALUE 

063642 -R 
045174-R 

032274 -R 
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ZRQAM3 
ZRQAMS 
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ON 27 DEC 

ZRQAM2 
ZRQAM2 

ZRQAM2 
ZRQAMS 
ZRQAM3 

ZRQAM2) 

@
2
o
s
o
 

3
o
0
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G7 
SEQ 0498 

84 AT 13:19 PAGE 6 

CREF vO2 

ZRQAM3 
ZRQAMS 

ZRQAM3 

ZRQAM3 
ZRQAM3 
ZRQAM3 

ZRQAM3 

ZRQAM3S 
ZRQAM3 
ZRQAM3 

ZRQAM3 
ZRQAM3 
ZRQAMS 
ZRQAM3 
ZRQAM3 
ZRQAM3 



SEQ 0499 
ZRQAFO CREATED BY TKB ON 27 DEC-84 AT 13:19 PAGE 7 

GLOBAL CROSS REFERENCE CREF v0e 

SYMBOL VALUE REFERENCES... 

ZRQAM1 
ZRQAML =6& ZRQAH2 
ZRQAM1 
ZRQAM1 =@ ZRQAM2 
ZRQAM1 

ZRQAM1 © ZRQAM2 

L$AUT 002070-R 
L8AUTO 031302-R 
L$CCP 002106-R 
LSCLEA 031576-R 
Lsco 002032-R 
LSDEPO 002011-R 
LS0ESC 024724-R 
LS$DESP 002076-R 
LSDEVP 002060-R 
LSOISP 002124-R 
L$DLY 002116-R 
LSDTP O002040-R 
LSDTYP 002034-R 
L$0U 032202-R 
LsOUT 002072-R 
LSOVTY 024704-R 
LSEF 002052-R 
LSENVI 002044-R 
LSERRT 002126-R 
LSETP 002102-R 
LSEXP1 O002046-R 
LSEXP4 002064-R 
LSEXPS O02066-R 
L$HARD 024750-R 
LSHIME 002120-R 
L$HPCP 002016-R 
LSHPTP O02022-R 
LSHROL 024746-R 
L $Hid 024564 -R 
LSHWLE 024562-R 
L$ICP 002104-R 
LSINIT 031270-R 
LSLADP 002026 -R 
L$LAST 107222-R 
L$LOAD 002100-R 
L$LUN 002074-R 
LSMREV 002050-R 
LSNAME O020C0-R 
LSNDFR 025140-R 
L$NOHW 024610-R 
LSNDSF 025432-R 
LSNOSH 024674-R 
L$PRIO 002042-R 
LSPROT 024676-R 
LSPRT 002112-R 
LSREPP 002062-R 
LSREV 002010-R 
LSRPT 026522-R 
LSSFTL 025142-R 
L$SOFT 025144-R 
LéSPC 002056-R 
L$SPCP 002020-R 

ZRQAM1 ZRQAM2 ZRQAM3 

ZRQAM1 = @ ZRQAM2 

ZRQAM1 & ZROQAM2 

ZRQAM1 @ ZRQAM2 
ZROAM1 ZRQAM2] 

ZRQAM1 =& ZRQAM2 

ZRQAM1 © ZRQAM4 

ZRQAM1 ZRQAM2 ZRQAMS 

ZRQAM1 = @ ZRQAM2 
ZRQAM2 
ZRQAM1 9 @ ZRQAM2 
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5EQ 0500 
ZRQAFO CREATED By KB ON 27 DES 84 AT 13:19 PAGE 8 

GLOBAL CROSS REFERENCE CREF vo2 

SYMBOL VALUE REFERENCES... 

L$SPTP 002024-R @ ZRQAM1 
L$STA  002030-R © ZRQAM1 
L$SW  - O24614-R_@ ZROAMI 
LSSMLE 024612-R © ZRQAML 
LSTEST 002114-R @ ZRQAML 
L$TIML 002014-R @ ZRQAM1 
LSUNIT 002012-R @ ZRQAM1 ZRQAM2  ZRQAM3 
MD.INI 052070-R @ ZRQAM3 
MINUTE 105246-R @ ZRQAM1 ZRQAM2 ZRQAM3 
MODULA 034606-R @ ZRQAM2  ZRQAM3 
MSCP.P 101066-R @ ZRQAM1 ZRQAM2  ZRQAM3 
MSG.01 007434-R @ ZRQAM1 ZRQAM2 
MSG.02 007466-R @ ZRQAMi § ZRQAM3 
MSG.03 007522-R @ ZRQAM1 ZRQAM3 
MULTI. 051414-R @ ZRQAM3 
NAME.H 024606-R @ ZROAML 
NAME. 024604-R @ ZROAML 
NEX 105230-R @ ZRQAM1  ZRQAM2 ZRQAM3 
NEXT.P 105244-R @ ZRQAMl  ZRQAM2 ZRQANM3 
NEX.TR 032304-R @ ZRQAM2 § ZRQAM3 
NULL  004620-R @ ZRQAM1 = ZRQAM2 
OF.RC 105222-R @ ZRQAM1 ZRQAM2  ZROAM3 
OUT.IO 033622-R @ ZRQA42 ZROAN3 
OVF.CH 065744-R @ ZRQAM3 
PKT.US 102600-R @ ZRUAM1  ZRQAM2 = ZRQAM3 
PNT 001000  @ ZRQAM1 «=® ZRQAM2 @ ZRQAM3 
POLL.C 070246-R @ ZRQAM3 
POLL.R 070346-R @ ZRQAM3 
PRI 002000 @ ZRQAM1 @ ZRQAM2 @ ZRQAM3 
PRIOO 000000 @ ZRQAM1 @ ZRQAM2 @ ZRQAM3 
PRIOl1 000040 @ ZRQAM1 ® ZRGAM2 © ZRQAM3 
PRIO2 000100 @ ZRQAM1 @ ZRQAM2 © ZRQAM3 
PRIO3 000140 © ZRQAM1 @ ZRQAM2 @ ZRQAM3 
PRI04 000200 © ZRQAM1 @ ZROAM2 @ ZRQAM3 
PRIOS 000240 @ ZRQAM1 @ ZROAM2 @ ZRGAM3 
PRI06 000300 @ ZROAML @ 2 @ ZRQAM3 
PRIO7 000340 @ ZRGAM1 # ZROAM2 @ ZRQAM3 
PROC.R 062422-R @ ZRQAM3 
PUTA.B 033562-R # ZRQAM2  ZRQAM3 
PUT.IO 033516-R @ ZRQAM2 § ZRQAM3 
PUT.PK 033160-R © ZRQAM2  § ZRQAM3 
PUT.RE 033426-R @ ZRQAM2  ZRQAM3 
P.INDE 105260-R @ ZRQGAM1 ZRQAM2  ZRQAM3 
QI0 105206-R @ ZRQAMi ZRQAM2 ZRQAM3 
QIO.FU 054716-R @ ZRQAM3 
QIO.GE 052602-R @ ZRQAM3 
QIO.LB 061030-R @ ZRQAM3 
QIO.0K 052434-R © ZRQAM3 
QI0.0U 052530-R @ ZRQAM3 
QIO.SI 061760-R @ ZRQAM3 
QIO.UN 053312-R @ ZROAM3 
RANDOM 101024-R @ ZRQAM1 ZRQAM2 ZRQAM3 



J7 
SEQ 0501 

ZRGOAF O CREATED BY TKB ON 27 DET 84 AT 13:19 PAGE 9 

GLOBAL CROSS REFERENCE CREF vO02 

SYMBOL VALUE REFERENCES... 

RDM.CN 101022-R @ ZRQAM1 ZRQAM2 ZRQAMS 
RORX.A 077436-R @ ZRQAM1 ZRGAM2 ZRQAM3 
RORX.E 024172-R © ZRQAM1 ZRQAM2 
RO.COU 105262-R @ ZRQAM1 7RQAM2 ZRQAM3 
REG.EX 044156-R @ ZRQAM3 
RETPKT 102614-R @ ZRQAM1 ZRQAM2 ZRQAMS 
ROUND. 066020-R @ ZRQAM3S 
RPS.RE 067002-R @ ZRQAM3 
RPT1 007554-R @ ZRQAM1 ZRQAM2 , 
RPT10 010264-R @ ZRQAM1 ZRQAM2 
RPT11 010352-R @ ZRQAM1 ZRQAM2 
RPT12 010420-R @ ZRQAM1 ZRQAM2 
RPT13  010466-R @ ZRQAM1 ZRQAM2 
RPT14 010566-R @ ZRQAM1 ZRQAM2 
RPT15 010664-R © ZRQAM1 ZRQAM2 
RPT16 010764-R @ ZRQAM1 ZRQAM2 
RPT2 007640-R @ ZRQAM1 ZRQAM2 
RPT3 007704-R @ ZRQAM1 ZRQAM2 
RPT4 007770-R @ ZRQAM1 ZRQAM2 
RPTS 010034-R @ ZRQAM1 ZRQAM2 
RPT6 019122-R @ ZRQAM1 ZRQAM2 
RPT7 010166-R © ZRQAM1 ZRQAM2 
RPTS& 010204-R @ ZRQAML ZRQAM2 
RPT9 010232-R @ ZRQAM1 ZRQAM2 
RP.ADD 103366-R @ ZRQAM1 ZRQAM2 ZRQAM3 
RP.IND 103364-R # ZRQAM1 ZRQAM2 ZRQAMS 
RP.USE 103354-R @ ZRQAM: ZRQAM2 ZRQAM3 
SA.REG 105224-R @ ZROAMI ZRQAM2 ZRQAM3 
SB8.COD 105216-R @ ZRQAM1 ZRQAM2 ZRQAMS 
SCAN.E 0672070-R @ ZRQAM3 
SC.CLK 021550-R @ ZRQAM1 ZRQAM2 
SC.CON 016562-R @ ZRQAM1 ZRQAM2 
SC.CTO 021012-R @ ZRQAM1 ZRQAM2 
SC.OIS 017110-R @# ZRQAM1 ZRQAM2 
SC.OST 017520-R @ ZRQAM1 ZRQAM2 
SC.0S2 017574-R @ ZRQAM1 ZRQAM2 
SC.OUP 016604-R @ ZRQAM1 ZRQAM2 
SC.ECC 017646-R @ ZRQAM1 ZRQAM2 
SC.ECD 017730-RP © ZRQAMI ZRQAM2]) 
SC.EC1 O020200-R @ ZRQAM1 ZRQAM2 
SC.EC2 020230-R # ZROAML ZRQAM2 
SC.EC3 020260-R @ ZRQAM1 ZRQAM2 
SC.EC4 020312-R @ ZRQAM1 ZRQAM2 
SC.ECS 020342-R @ ZRQAM1 ZRQAM2 
SC.EC6 020372-R @ ZRGAM1 ZRQAM2 
SC.EC7 020422-R # ZRQAM1 ZRQAM2 
SC.EC8 020454-R @ ZRQAM1 ZRQAM2 
SC.EC9 O020506-R @ ZRQAM1 ZRQAM2 
SC.E0C 021142-R @ ZRQAM1 ZRQAM2 
SC.FCT 020132-R @ ZROQAM1 ZRQAM2 
SC.FER 017202-R © ZRQAM1 ZRQAM2 
SC.FE2 017270-R @ ZRQAML ZRQAM2 



KK? 
SEQ 050. 

ZRGAF O CREATED BY TKB8 ON 27-DEC-84 AT 13:19 PAGE 10 e 

GLOBAL CROSS REFERENCE CREF v0e 

SYMBOL VALUE REFERENCES... 

SC.FUL 020002-R & ZRQAML ZRQAM2 
SC.HWP 020610-R @ ZRQAM1 ZRQAM2 
SC.IOS 021202-R @ ZRQAM1 ZRQAM2 
SC.IOP 017036-R © ZRQAM1 ZRQAM2 
SC.ISH 017360-R @ ZRQAM1 ZRQAM2 
SC.IS2 017440-R @ ZRQAM1 ZRQAM2 
SC.NXM O20722-R @ ZROQAM1 ZRQAM2 
SC.O0A O020650-R @ ZRQAM1 ZRQAM2 
SC.008 020700-R @ ZRQAM1 ZRQAM2 
SC.ONL 016634-R @ ZRQAM1 ZRQAM2 
SC.PAR 020756-R @ ZRQAM1 ZRQAM2] 
SC.PGE 021432-R @ ZRQAM1 ZRQAM2 
SC.PSP 021674-R #@ ZRQAM1 ZRQAM2 
SC.RCT 017762-R @ ZRQAM1 ZRQAM2 
SC.RDY 021466-R @ ZRGAM1 ZRQAM2 
SC.RSP 021576-R @ ZRQAM1 ZRQAM2 
SC.SOI 016536-R © ZRVAM1 ZRQAM2 
SC.SOS 021064-R @ ZRQAM1 ZRQAM2 
SC.SON 016656-R © ZRQAM1 ZRQAM2 
SC.SRI 021344-R @ ZRQAM1 ZRQAM2 
SC.SRT 021252-R @ ZRQAM1 ZRQAM2 
SC.SUR 021644-R @ ZRQAM1 ZRQAM2 
SC.SWP O020550-R # ZRGAML ZRQAM2 
SC.UNK 016676-R @ ZRQAM1 ZRQAM2 
SC.VOL 016756-R @ ZRQAM1 ZRQAM2 
SC.576 O020056-R @ ZRGAML ZRQAM2] 
SEND 034132-R © ZRQAM2 ZRQAM3 
SEQUEN 070724-R @ ZRQAM3 
SET.CP 032376-R @ ZRQAM2 ZRQAM3 
SET.CT 046146-R @ ZRQAMS 
SET.UP 032472-R @ ZRQAM2 ZRQAM3 
SFPTBL 024614-R @ ZRQAM1 
SFT.MS 024404-R @ ZRQAM1 ZRQAMS 
SOFT.E 073662-R & ZRGAM3S 
SPACES 024536-R @ ZRQAM1 ZRQAM2 
STEP 105220-R @ ZRQAM1 ZRQAM2 ZRQAM3 
ST.COD 105214-R @ ZRQAM1 ZRQAM2 ZRQAM3 
SWEEP 066650-R @ ZRQAM3 
SWM1 004522-R @ ZRQAM1 ZRQAM2 
SWP.DP 024622-R @ ZRQAM1 ZRQAM3 
SWP.ER 024614-R ® ZROQAMI ZRQAM3 
SWP.FL 0246c0-R @ ZRQAM1 ZRQAM2 ZRQAM3 
SWP.RA 024624-R @ ZRQAM1 ZRQAM3 
SWP.TI 024626-R © ZRQAM1 ZRQAM3 
SWP.UC 024632-R @ ZRGAM1 ZRQAMS 
SWP.UD 024634-R © ZRQAM1 ZRQAM3 
SWP.XF 024616-R © ZRQAM1 ZRQAM3 
SWQ1 003022-R @ ZRQAM1 ZRQAM2 
$WQ10 3=003274-R = & ZRQAM1 ZRQAM2 
SWQ11 003340-R @ ZRQAM1 ZRQAM2 
SWQ12 §=003372-R @ ZRQAM1 ZRQAM2 
SWQ13 4 003470-R @ ZRQAM1 ZRQAM2 



L/ 
$ ex ¢t 

SEQ 0503 
ZRQAFO CREATED BY TKB ON 27 DEC 84 AT 13:19 PAGE 11 

GLOBAL CROSS REFERENCE CREF vOe2 

SYMBOL VALUE REFERENCES... 

SwQ14 003546-R @ ZRQAM1 ZRQAM2 
SWQ15 003620-R @ ZRQAM1 ZRQAM2 
SwO17 003670-R @ ZRQAM1 ZRQAM2 
SWQ19 003766-R @ ZRQAM1 ZRQAM2 
SwQ2 003044-R @ ZRQAM1 ZRQAM2 
SWQ20 46: 004056-R 39 ZRGAM1 ZRQAM2 
SWQ21 004144-R @ ZRQAM1 ZRQAM2 
SWQ@22 «6 (004230-R_ @ ZRQAM1 ZRQAM2 
SWQ23  004270-R @ ZRQAM1 ZRQAM2 
SWQ24 004342-R @ ZRQAM1 ZRQAM2 
SwWe25 004406-R @ ZROQAMI ZRQAM2 
SWO26 004460-R @ ZRQAM1 ZRQAM2 
SWO4 003124-R @ ZRQAM1 ZRQAM2 
SwQ7 003146-R @ ZRQGAM1 ZRQAM2 
Swag 003220-R @ ZRQAM1 ZRQAM2 
S.DUPP 105256-R #@ ZRQAMI ZRQAM2 ZRQAM3 
S.PATT 105254-R @ ZRQAM1 ZRQAM2 ZRQAMS 
TALLY 077462-R @ ZRQAM1 ZRQAM2 ZRQAM3 
TEMP1 105236-R @ ZRQAM1 ZRQAM2 ZRQAMS 
TEMP2 105240-R © ZRGQAM1 ZRQAM2 ZRQAMS 
TIME 032314-R @ ZRQA*2 ZRQAM3 
TRK.SG 101016-R @ ZRQAM1 ZRQAM2 ZRQAMS 
TSFREE 107342-R @ ZRQAM4 
TSPTHVY 000004 ZROFM1 4 6@ ZRQAMA 
T.ADOR 100012-R @ ZRQAM1 ZRQAM2 ZRQAM3S 
T1 043024-R ZROAMi = @ ZRQAM3 
UAN 000200 @ ZRQAM1 3 @ ZRQAMS © ZRQAM* 
UPD.IO 065424-R @ ZROQAMS 
VEC.BR 044370-R © ZRGAMS 
WAIT 034570-R @ ZRQAM2 ZRQAM3 
XX13 016204-R @ ZRQAM1 ZRQAM2 
XX23 016226-R © ZRGAM1 ZRQAM2 
XX32 016262-R @ ZRQAM1 ZROAM2 
XX33 016310-R @ ZROQAM1 ZROAM2 
XX34 016346-R © ZROQAM1 ZRQAM2 
$END.L 107344-R © ZROAMA 
$SAVE2 077154-R B16MUL @ B16SAV ZRQAM2 ZRQAM3 
$SAVE3 077170-R © BI6SAV ZRQAM2 ZRQAM3 
$SAVE4 077206-R @ B16SAV ZRQAM2 ZRQAMS 
$SAVES 077226-R Bi6MUL @ BI6SAV ZRQAM2 ZRQAM3 

VERIFY_CODE = féverify(0) 
on control_y then $ goto END 
set verify 
inquire ANSWER "« Compile ZRQAFO library? ([Y/N)” 
if ANSWER .nes. “Y" then $ goto L1 
bliss/pdpll ZRQAFO.REQ/1 i et=ZRQAFO.LIS/1library=ZRQGAFO.L1o/sourcepage : 53 
inquire ANSWER “se Compile Module 1? [Y/N]” 
if ANSWER .nes. “Y" then $ goto L2 
bliss/pdpil ZRQAFO.BL1/1ist=ZRQAFO.LS1/ob ject =ZRQAFO.0861/source=page : 53 
inquire ANSWER “« Compile Module 2? [Y/N)”" 
if ANSWER .nes. “Y" then $ goto L3 
blise/pdpll ZRQAFO.BL2/1ist=ZRQAFO.LS2/ob ject *ZRQAFO.082/source*page :53 
inquire ANSWER “« Tesk-Build? [Y/N)" 
if ANSWER .nes. “Y" then $ goto L4 
mcr tkb 
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TKBBIN 
INPUT FILENAME? ZRQAF 0. EXE 

ZRQAFO.EXE -> ZRQAFO.BIN 
inquire ANSWER “« Purge Directory? [(Y/N])' 
if ANSWER .nes. "Y" then # goto END 
our 

set nover ify 
if VERIFY _CODE then $ set ver fy 

M?/ 


