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ABSTRACT

The exerciser will be similar to that of other disk subsys
tem exercisers. UWrites will be performed to the disks rol-
lowed by read and compere of the detas resd. The control.er
will do sll error retrying. Errors will be reported on the
console TTY,

All desired disk drives on the controller will be exercised
simulteneously. If disk accessing is not required, then
data written will go only as fer as the controller‘s RAM
memory .

If the results of the exerciser requires more information,
two other PDP-11 disgnostic programs ere avsilable. They
ere:

CZUDHAO - UDASOA/KDASO-Q end Disk Drive Diagnostic

CZUDIAO - UDASOA/KDASO-Q Disk Drive Exerciser
CZUDKAO  UDASOA/KDASO Q Disk Formatter.

REQUIREMENTS

Herdware for all cases:
One DEC/X11 module configures for one UDASOA or KDAS0-Q

5€Q 0002
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3.0

controller,

Herdwere for disk accessinY:

One controller with at lesst one drive is the minimum
smount or one controller with four drives is the max i mum
amount .

Hardware for no disk accessing:
One controller is the only requ.rement,

Storage: DUBD requires
Decimal words -- 4096 MAX

START-UP

On the initial start., the progrem will clear bitl of ‘SR1’
and type the following messages.

oUBDO PA:0060162 APC: 000674 PASS 00000

*IF YOU WISH TO DESTROY CUSTOMER [IATA, SET BIT1 (NOT BITO)
IN SWITCH REGISTER 1(SR1) OF DUBU? EQUAL TO 1.’

DUBDO PA:0060210 APC: 000722 PASS 900000
't OPERATING WITH NO DISK ACCESSING !’

This will occur regusrdless of the condition of SR1 (bitl)
ot configure time.

If the operstor wishes to exercise the drive, SRl (bitl)
must be modified at location 16 of CXDUBDO module (see sec-
tion 9). This cen be accomp! ished by using the 'MOD’ com
mand supplied by the DECX11l run time system. Unless the
progrem is reloaded or the operstor modifies the location
again, the contents of SR1 will remain the same on all sub-
sequent starts.

On all subsequent starts, the condition of SR1 (bitl) will
type to terminal in the following manor.

If bitl of SR1 is equal to O (zero), the following warning
will be typed.

DUBDO PA ;0060210 APC: 000722 PASS #00000
*¢ OPERATING WITH NO DISK ACCESSING !’

If bitl of SRL is equal to 1 (one), the following warning
will be typed.

DUBDO PA:0060210 APC: 000722 PASS #00000
‘1 CUSTOMER DATA WILL BE DESTROYED !’

SEQ 00072
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5.0

6.0

8.0

A

Fl

ccc< NOTE »>>>>
When this DEC/X11 module runs in diskless mode, its
data rate exceeds all other devices. This may cause
errconecus data lates from other devices.

PASS DEFINITION

One pass of the DUBD module consists of 512 iterations of
the basic test sequence (write, read, data-check). The
test sequence writes a user defined number of words (de-

fault s 256) words, reads 256 words, and data-compare
same .

EXECUTION TIME

The default execution time of one pass of DUBD running
alone on 8 PDP-11/44 under seauential disk accessing mode
will be spproximately 20 seconds. Under random accessing

mode. the time is 40 seconds. For no disk accessing, the
time is five seconds

CONF IGURATION REQUIREMENTS
Default Parameters:

DEVADR: 172150, VECTOR: 154, BR1: &, DEVCNT: 1, SR1:
0, SR2: O

REQUIRED PARAMETERS:

Additional controller module(s) configured must have different
Unibus asddress(es) and vector(s).

DEVICE/OPTION SETUP
For disk mode, make certain that all units are powered up,

write ensbled. connected to a controller vis the SDI and ready.

For diskless mode, make certain the controller is powered up.

MODULE OPERATION
TEST SEAUENCE DISK MODE:
Setup device register addresses and module variables.

Set controller characteristic.

8.

Reset 8ll units on line and drop all that are not.

SEQ 0004
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AC=IOMMOD

nMoNno>

9.0

Get a unit address.
Get & disk address and a fresh block of date.

Do a write - if errors, report.
Do & read -- if errors, report.
Do a deta-check -- if errors, report and continue.

Mske unit aveilable.

Wait for aveilable attention message.

If end of pass, report and go to D.

If end of testing unit, go to C; else go to D.

Blocks determined defective won't be replaced by the ex
erciser duri this sequence. The exerciser makes full use
of the controller which does revectoring on its own.

TEST SEGUENCE DISKLESS MODE:

Get o fresh block of date.

Do @ write to controller RAM buffer -- if errors, report.
Do & read from controller RAM buffer -- if errors,report.
Do & data-check -- if errors, report and continue.

If end of pass, report.

Go to A.

OPERATION OPTIONS

One or more software swi:ch registers con be used by the
module program gsneral purpose switches. These words are
used to define or specify a unique device option or to
point to a specific routine in the module. Any option must
be specified by the operator before the module is run,
Switch Register 1 has the following characteristics.

SR1 Bit 1 set (1): Allow disk transfers.
<ccc NOTE »>>> IF SET, CUSTOMER DATA WILL BE DESTROYED!
reset (0): No d sk transfers.

SR1 Bit 2 set (1): Do not report errors as they
occur,
reset (0): Report errors as they occur.
GR]1 Bit 3 set (1): Do not print error summary at
end of pess.
reset (0): Print error summary at end of
pass,
SR1 Bit 9 set (1): Run Dual port mode (only valid if SRl
Bit 1 is set)
reset (0): Do not run Dusl port mode
SRl Bit 10 set (1): Select random block addressing.(only

valid if SR1 Bit 1 is set)
reset (0): Select sequential block

SEQ 0005
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SEQ 0006

addressing.
SR]1 Bit 11 set (1): Bypass data compare.
reset (0): Do data comapare.

Switch register 2 has the following charecteristics.
SR2 Bits O to 5: Burst rete.

A burst rate to speed up NPR transfers by the controller
can be used. This velue is 6 bits maximum and set up in
SR2 at configure time.

ccc< NOTE »>>>>

The DVID1 mask reflects the number of units chosen for
testing and which units on the system are to be tested.
Example: If DVID1 contesins a 1, only the first unit found
on the system will be tested. A unit's order on the system
is judged by its unit number. The lowest unit number 2zero
(0). Unit O would be the first tested on the system.

1f CVID1 contains a 10, the fourth unit on the system will
be tested. If the first twc units are chosen, DVIDL is 3.
fou;7consecutive units mesns OVID1 is 17. Six units, DVIDL
S .

If there is not 8 unit corresponding to the DVID1 bit set-
ting, the bit set in DVIDl gets cleared. The exerciser
will readjust the mask and drop the nonexistent wunits if
more units are chosen than sctueslly are present. The mo-
dule is dropped if all DVID1 bits sre clesred.

If the number of units chosen is less then the actual
number of units present, only the desired units will be
used during the exercise.

c<c<< ANOTHER NOTE »>>»
Make sure all subunited drives are accounted for.
Destroying customer date is not desirable.

<¢<<c< ONE MORE NOTE »>>>>

If SR1 Bit 3 is reset, a summary status is printed every
15 passes. This status is formatted as follows:

DUBDO PA: 00060470 ACP: 001210 PASS 400000

SOFT ERROR COUNT ©00000 sss HARD ERROR COUNT 400000
CHECK DATA ERROR COUNT @00000

10.0 PRINTQUTS
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A. Most prirtouts have the standard formats described :n
the DEC/X11 document,

B. Non-standard printouts include error messages which
dump the following:

1)

MO NBWN
"t N W Nt ot Sl

Summary status
Flags end endcode
Unit number

Byte count

Hi 16-bit LBN value
Lo 16-bit LBN value
Extended address
Physical address

All velues except for PASS, RUNTIME and ERRCNT are printed
in octal. PASS, RUNTIME and ERRCNT are printed in decimal.

Example:

DUBDO PA: 00064116 APC: 004630 PASS: 00000 ERRCNT: 00001
CSRA: 172150 CSRC: 000000 ASTAT: 000006 ERRTYP: 000006
RUNTIME: 000:00:22

OUBDO PA: 00064052 APC: 004564 PASS: 00000

STATUS ENDCOD UNITNU BYTECO HI LBN LO LBN EXTADR PHYADR
000006 000242 000005 000000 000003 116321 000001 062100

STATUS - responce of the command sent to the controller.
This is contained in the last five bits of the
word. Here is 8 list of status codes.

0o - success
1 - invalid command
2 - commend aborted
3 - unit offline
4 - unit available
S - media error
6 - write protected
7 compare error
10 - data error
11 - host buffer access error
12 - controller error
13 - drive error
ENOCOD ending code of the command sent. This shows what

command was sent to the UDA, Here is a list of
all possible endcodes this module uses.

100

200
203
204
210
21l

AVAILABLE ATTENTION MESSAGE (not a command but
messag: sent to the host from the UDA)

INVALID COMMAND

GET UNIT STATUS

SET CONTROLLER CHARACTERISTICS

AVAILABLE

ONL INE

SEQd 0007
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230 - MAINTENANCE READ
231 - MAINTENANCE WRITE
241 - READ
242 - WRITE

UNITNU - unit number of the drive that is being accessed.

This is not relevent if the user is running diskless
mode .

BYTECO - size of the buffer in bytes.

HI LBN - high logical block number (upper 16 bits) which tells
the user where on the disk the data is going. This
is only valid for disk mode.

LO LBN - low logical block number (lower 16 bits).

EXTADR - extended address of the read/write buffer.

PHYADR - physical address of the read/write buffer.

C. If the controller failed to pass its internal diagnostic, one
of the following messages will be printed.

1f the diagnostic found a fault:

DUBDO PA: 00062052 APC: 002564 PASS: 00000
CONTROLLER INIT ERROR, FOUND BY DIAGNOSTIC
SA REGISTER = xxxxxx IN STEP yyyyy

ADDR = zzzz22z

If a step bit was not set as expected during the initislization
seguence of the controller:

DUBDO PA: 00062152 APC: 002664 PASS: 00000
CONTROLLER INIT ERROR, STEP NOT SET

SA REGISTER = xxxxxx IN STEP yyyyy

ADDR = 222222

If data passed back from the control.er was not equal to the
expected value:

DUBDO PA: 00062252 APC: 002764 PASS: 00000
CONTROLLER INIT ERROR, EXPECTED DATA WAS INCORRECT
SA REGISTER = xxxxxx IN STEP yyyyy

ADDR = 222222

Where xxxxxx can have sny of the following values and meanings:

104000 - Fatal sequncer error

104040 - D processor ALU error

104041 - D proc ROM parity error

105102 - D proc with no Board #2 or RAM parity error
105105 - D proc RAM buffer error

105152 - D proc SDI error

105153 - D proc write mode wrap SERDES error

SEQ 0008
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105154 - D proc read mode SERDES, RSGEN, and ECC error

106040 - VU proc ALU error

106041 - U proc Control Register error

106042 - U proc DFAIL/ROM parity error/Board #1 test count iS wrong
106047 - U proc Constant ROM error with D proc running SOI test
106055 - Unexpectant trep found, aborted diagnostic

106071 - U proc ROM error

106072 - U proc ROM parity error

106200 - Step 1 deta error (MSB not set)

107103 - U proc RAM parity error

107107 - U proc RAM buffer error

107115 - Board @2 test count was wrong

112300 - Step 2 error

122240 - NPR error

122300 - Step 3 error

142300 - Step 4 error

Where yyyyy is the step in which the error was found.
Where 22222z is the address of the UDA.

If the maximmum number of retries has been exceeded, the
followning messege will be printed.

DUBDO PA: 00061414 APC:002126 PASS 400000
RETRY COUNT EXCEEDED, ABORT

This means the controller did not successfully complete the
initislization in four passes. The module is then dropped.

D. If the UDA did not successfully clear the ring buffer in
the host srea, the following message will be printed.

DUBDO PA: 00061414 APC:002126 PASS 400000
RING AREA NOT CLEARED

This is a fatal error. It mesns that the controller did not access
host memory that the cpntroller would use to communicate with the
host. The module is then dropped.

E. If the SAregister displays a non-zero value after the
initislization sequence is done, the followng message will
be printed.

OUBDO PA: 00064252 APC: 004764 PASS: 00000
SA REGISTER IS NOT ZERO, = xxxxxx
CONTROLLER IS GOING THROUGH INITIALIZATION

Where xxxxxx can have the following values and meanings.
004400 - controller has been inited by either a bus init or by

writing irto the IP register,
100001 - bus envelope/packet read error (parity or timeout)

SEQ 0009
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100002 - bus envelopepacket write error (parity or timeout)
100003 - controller ROM snd RAM parity error
100004 - controller RAM perity error

100005 - controller ROM parity error

100006 - bus ring read error

100007 - bus ring write error

100010 - bus interrupt master failure

100011 - Host access timeout error

100012 - Host exceeded credit limit

100013 - controller SOI hardwesre fatal error
100014 - DM XFC fatal error

100015 - Herdware timeout of instruction loop
100016 - Invalid virtusl circuit identifier
100017 - Interrupt write error on bus

€. If 8 drive is dropped by the exerciser, one of the
following messages will be printed.

If the drive had an error it could not hendle properly
after an iteration, the following messsge will be printed:

DUBDO PA: 00063012 APC: 003524 PASS €¢00000

DRIVE 00000 DROPPED.
DEVICE ID BIT = 000001
ERRORS CAUSEDG DRIVE TO BE DROPPED

If the drive was not found by the exerciser, the
following message will be printed:

DUBDO PA: 00063012 APC: 003524 PASS @00000

DRIVE 00000 DROPPED,
DEVICE ID BIT = 000001
UNIT WAS NOT FOUND BY THE EXERCISER

If there were more device count bits set than the actusl
number of drives found, the following message will be
printed:

DUBDO PA: 00063012 APC: 003524 PASS #00000

DRIVE 00000 DROPPED.
DEVICE ID BIT = 000001
OVIC. BIT SET HIGHER THAN ACTUAL & OF DRIVES FOUND

Solution: try a lesser number of units in DVID1 (loc 14)

11.0 DUAL PORT OPERATION

To run a dual port operation, set bit9 of SR1. The
exerciser will check the unit to see if it is offline or
available.

SEQ 0010
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12.0

The controller will retain control of a unit until the MSCP
Avsilable commend is entered by the host. During this time,

the other controller is not allowed access to the unit through

the other port between the write and read. The other con-
troller senses when the unit becomes availasble and takes
it. The MSCP Available commend is only executed if SR1 bit
9 and SR1 bit 1 are set. This allows dual porting and disk

accessing respectively.

DEC/X11 will only dual port & drive with another DEC/X11
exerciser,

GLOSSARY

DUBD follows the module name format described in the
DEC/X11 Programmer’'s Guide.

DU- - Identifies the hardware anc thus the module.

--8- Distiguishes between two or more different
modules for the same generic device. The
sequence A, B, C, ETC. must be used for
each additional example.

---D Specifies the module revision.

IOMODX is & type of module in an extended input/output
mode . These modules are interrupt driven and are capable
og Enpgﬁé:utput operation. Some added capabilities provid-
e (T2l :

o Use of monitor supplied write buffers,
8 Ability to change the size of the write
buf fers,
3 Access to the monitor's check data utility,
] Conversion routines to get 18 bit addresses

from 16 bit addresses.

13.0 BIBLIOGRAPHY

CXQUARO 'DEC/X11 USER’'S MANUAL' Sept 1978

CXQAFDO 'DEC/X11 PROGRAMMERS'S GUIDE' Sept 1978

CXQUBAO 'DEC/X11 CROSS-REFERENCE MANUAL' Sept 1978
&

S5€Q 0011
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DUBD DEC~-X11 SYST
DEC/X11-1 SYSTEM

!
3

000000
000000

000003
000005

000010
000012
000013
000V14
000016
000020
000022
000024

000026
000030
000032
000034
000036
000040
000042
000044
000046
000050
000052
000054
000056
000056
000060
000062

000070
000072
000074
000076
000100
000102
000102
000104
000104
000106
000106
000110
000112
000114
000116
000120
00012¢

104
104

172150
000154

125
040

102

B¢
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EXERCISER MACRO DEFINITION MODWULE

.SBTTL MODULE HEADER BLOCK

10MODX <OUBD
150000 ,0U8D

MOOWL €

Page 4

»,172150,154,4,0,0,1000,104 ,RBUF ,256.,256.
,172150,154,4,0,0,1000,104 ,RBUF ,256..256.

.TITLE DUBD DEC/x11 SYSTEM EXERCISER MOOWE

DOXCOM VERSION 6

23-MAY-78

;.‘0“0“‘..‘.‘.““....0“.‘0‘.‘.“.‘C“..“..‘....“....‘..‘0.00....0‘

PRTY4.0
PRTYO.O

/0UBD 7 ;MODULE NAME.

tUSED TO KEEP TRACK OF WBUFF USAGE
1157 DEVICE ADDR.

;157 DEVICE VECTOR.

:1ST BR LEVEL.

;2ND BR LEVEL.

:DEVICE INDICATOR 1.

1 SWITCH REGISTER 1

1 SWITCH REGISTER 2

sSWITCH REGISTER 3

;SWITCH REGISTER 4

3““...0...0“.“‘.“‘..‘.0“‘0.“.““““.‘.‘.t“‘..“““.“0t.t...

LIST
BEGIN:
MODNAM: .ASCII
XFLAG: .BYTE
ADOR : 172150+0
VECTOR: 154.0
BR1: .BYTE
BR2: .BYTE
OvIDl: O}
SR1: OPEN
SR2: OPEN
SR3: OPEN
SR4 : OPEN
STAT: 150000
INIT: START
SPOINT: MOOSP
PASCNT: O
ICONT: 1000
ICOUNT: O
SOFCNT: ©
HRDCNT: O
SOFPAS: O
HROPAS: O
SYSCNT: O
RANNUM: O
CONF IG:
RESL: o
RESE: 0
SVRO: OPEN
SVR]1: OPEN
SVR2: OPEN
SVR3: OPEN
SVR4 : OPEN
SVRS: OPEN
SVR6: OPEN
CSRA: OPEN
SBADR :
ACSR: OPEN
WASADR :
ASTAT: OPEN
ERRTVYP:
ASB: OPEN
AMAS ; OPEN
RSTRT: RESTRTY
WwD10: OPEN
WL P OPEN
N OPEN
I, 104

sSTATUS WORD.

;MODULE START ADOR.

sMODULE STACK POINTER.

;PASS COUNTER.

;1@ OF ITERATIONS PER PASS=1000
1LOC TO COUNT ITERATIONS

;LOC 10 SAVE TOTAL SOF T ERRGRS
sLOC YO SAVE TO/AL HARD ERRORS
;LOC TO SAVE SOFT ERRORS PER PASS
;LOC TO SAVE MARD ERRORS PER PASS
;& OF SYS ERRORS ACCUMUAATED

s HOLDS RANDOM & WHEN RAND MACRGC IS CALLED
;RESERVED FOR MONITOR USE
sRESERVED FOR MONITOR USE
sRESERVED FOR MONITOR USE

;LOC Y0 SAVE RO.

s1LOC TO SAVE R1.

;LOC TO SAVE Re.

;LOC TO SAVE R3.

;LOC TO SAVE R4,

sLOC TO SAVE RS.

;:LOC TO SAVE R6,

s ADDR OF CURRENT (SR,

s ADDR OF GOOD DATA, OR

sCONTENYS OF CSR,

;ADDOR OF BAD DATA, OR

1STATUS REG CONTENTS,

;s TYPE OF ERROR

1EXPECTED DATA,

sACTUAL DATA,

sRESTART ADORESS AFTER END OF PASS
{WORDS TO MEMORY PER ITERATION

s WORDS FROM MEMORY PER ITFRATION
10 OF INTERRUPTS PER ITERATION
tMODWLE IDENTIFICATION NUMBER=104

SEQ 0013
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000124 007126 RBUF VA: RBUF ;READ BUFFER VIRTUAL ADDRESS
000126 000000 RBUFPA: OPEN RFAD BUFFER PHYSICAL ADDRESS
000130 000000 RBUFEA: OPEN JREAD BUFFER EA BITS
000132 000400 RBUFSZ: 256. ;SIZE OF THE READ BUFFER
000134 000000 WBUFPA: OPEN {WRITE BUFFER PHYSICAL ADDRESC
000136 000000 WBUFEA: OPEN JWRITE BUFFER EA BITS
000140 000400 WBUFRQ: 256 . {MRITE BUFFER SIZE REQUESTED
000142 000000 WBUFSZ: OPEN {WRITE BUFFER SIZE AVAILABLE
000144 000000 CDERCT: OPEN ;CDATA/DATCK ERROR COUNT
000146 000000 COMDCT: OPEN ;CDATA/DATCK WORD COUNT
000150 000000 FREE:  OPEN ;RESERVED FOR FUTURE USE
000040 .neg;T SPSIZ 1MODULE STACK STARTS MERE.
NL
JMORD O
LIST
.ENDR
000252 MODSP :
;‘........‘...“.0‘.““....“....“......‘.‘.““".‘.‘.0.“.“.‘.00‘..
& ;‘.“..‘.‘..‘..“.‘0000“‘..‘..“““..‘..“‘0.0“‘....‘...‘.‘.0‘.O‘OO‘.
S .SBTTL MODULE STORAGE AREA
6 ; VERSION 1.0 FOR RELEASE
7 ; VERSION 1.1 NO LONGER TEST AFTER STEP 4
8 ; NO LONGER WAIT FOR INTERRUPT AFTER SENDING MSCP AVAILABLE COMMAND
9 : VERSION 2.0 USE BIT 9 IN SR1 FOR DUAL PORTING. (DON'T SEND MSCP AVAILABLE
10 ; COMMAND IF WE WANT JUST SEQUENTIAL OR RANDOM ACCESS MODE - -
11 : IN OTHER WORDS, ONLY SEND ONLINE COMMAND ONCE DURING PASS UNLESS
12 ; DUAL PORT MODE )
13 ; VERSION 3.0 KDASO-@ SUPPORT ADDED
14
15 000002 SR.XFR = BITOl sNO DISK TRANSFER O » NO DISK TRANSFER, 1 = DO DISK TRANSFER
16 000004 SR REP « BITO2 ;REPORT ERROR AS THEY OCCUR O = REPORT, 1 = DON'T REPORT
17 000010 SR.SUM = BITOS ;REPORT ERRORS ON END OF PASS O = REPORT, 1 = DON'T REPORT
18 001000 SR.DUA = BITO9 ;DUAL PORT O = NO DUAL PORT, 1 = DUAL PORT
19 002000 SR.SEQ = BITIO ;RANDOM (NOT SEQUENTIAL) DISK ADORESSING O = SEQUENTIAL, 1 = RANOOM
20 004000 SR.CMP = BIT11 ;NO DATA COMPARE O = DO DATA COMPARE, 1 = DON'T DO DATA COMPARE
21
22 ;1PREG: .WORD O ; CONTROLLER POLLING REG
23 000252 000000 SAREG: .WORD O ; CONTROLLER STATUS REG
24
25 000254 000000 CINTR: .WORD O ;COMMAND INTERRUPT INDICATOR
26 000256 000000 RINTR: .WORD O RESPONCE INTERRUPT INDICATOR
27
28 000260 RSPONC: .BLKW 2. {MESSAGE RING
gg 000264 COMMND: .BLKW 2. ;COMMAND RING
21 000270 000000 CMDREF: .WORD O ;COMMAND REFERENCE NUMBER
2
33 000272 000000 RSPLEN: .WORD © ;RESPONCE PACKET LENGTH
34 000274 000000 RSPVIR: .WORD O {RESPONCE PACKET VIRTUAL CIRCUIT
315 000276 RSPACK: .BLKW 24, sRESPONCE PACKET
36
37 000356 000000 CMPLEN: .WORD O ;COMMAND PACKET LENGTH
34 000360 000000 CMPVIR: ,WORD O ;COMMAND PACKET VIRTUAL CIRCUIT
39 000362 CMPACK: .BLKW 24, 1 COMMAND PACKET
40
A1 000442 000264° VA: JWORD  COMMND {GENERIC VIRTUAL ADDRESS FOR GETPA

a2z 000444 000000 PA; .WORD  OPEN +GENERIC PHYSICAL ADDRESS
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43
44
45
46
a7
48
49
S0
51
52
53
54
sS
56
57
58
59
60
61
62
63
64
6S
66
67
68
69
70
7
72
73
74
75
76
77

000446

000450
000452

000454
000456
000460

000462

000464

000466
000474
000475
000503
000504
000512
000513
000521
000522
000530
000531
000537
000540
000546
000547
000555

000017
000017

002260
177777

EA; .WORD

RBFFEA: .WORD
WBFFEA: .WORD

NV ; . WORD
OLDPA: .WORD
OLDEA: .WORD
PRTNUM = 15,

PRNMSG: .WORD
TIMER = 1200.

EXPAV: _.WORD

ADR] : .BLKB
.BYTE
ADR2: .BLKB
ADRZ: .BLKB
.BYTE
ADRA4 ; .BLKB
.BYTE
ADRS: .BLKB
.BYTE
ADRG : .BLKB
.BYTE
ADR7: .BLKB
.BYTE
ADRS: .BLKB
.BYTE
.EVEN

CPFN ;GENERIC EXTENDED ADORESS

{READ BUFFER EXTENDED ADDRESS SAVE AREA
;WRITE BUFFER EXTENDED ADDRESS SAVE AREA

1 ADDRESS USED IN OTOA

:THE OLD PHYSICAL ADDRESS

;THE OLD EXTENDED ADDRESS TO CHECK IF
; CONTROLLER WILL BE REINITEC

;PRINT MESSAGE EVERY 15TH TIME

PRTNUM ;PRINT WORD SAVES THE VALUE TO (HECK FOR WHEN
; THE NEXT TIME AN END OF PASS MESSAGE IS WRITTEN
;TIMER VALUE TO WAIT 2-3 SECONDS AFTER OAP COMMAND

177777 JEXPECTING AN AVAILABLE ATTENTION MESSAGE = O
;NOT EXPECTING AN AVAILABLE ATTENTION MESSAGE = 177777

OO0 OO

OO ORODTORNOROCON
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SEQ 001é

DUBD DEC/X11 SYSTEM EXERCISER M MACKO V0S.01b Thursdav 20 Sep 84 10:17 Page 5
MORE MODWLF STORAGE

W~V BN

000556
000560
000562
000564

000566
000570

000572
000574

000576

000600
000602

000610
000612

000614
000620
000624
000654

000001

000001
000000
000000

005670
000004

000000 000001
177777 1771717

177777 177777

.SBTTL MORE MODWE STORAGE

'D0 NOT CHANGE THE ORDER OF THE NEXT 4 LOCATIONS
NEEDED FOR MAP 22 ROUTINE

PA18: . WORD
XMEM: .WORD
PAR22: . WORD
ER22: .WORD
SECL: .WORD
SECH: .WORD
UNSZL: .WORD
UNSZH: .WORD
LIMIT: .WORD
OVICE: .WORD
UNITNO: .WORD
TRY: . WORD
PORTID: .uWORD
UNITFL: .WORD
WORK : .WORD
TIMOUT = 3000.
RLIM = 4
TABLEW: .WORD
.WORD
.BLKW
TEND: .WORD
3S: . WORD
s .WORD
;TABLE: .WORD
JORD

o0 OO0 O00O0

3300

OOCrHOOr

0,1
'1.‘1
12.
"1.'1

°|°'°|°.°.°.Ol°
1777177

S

Se2
S84
S+6
S.10
S+12
S+14
5+16
17771717

;CURRENT SECTOR LO ORDER ADDRFSS
;CURRENT SECTOR HI ORDER ADDRESS

;UNIT SIZE LO ORDER LIMIT FROM ONLINE CHND
$UNIT SIZE HI ORDER LIMIT

;4K - 1200 = MOST WORDS MAITW CAN TAKE

;DEVICE TO TEST

;UNIT NUMBER

iNUMBER OF TRIES

1BIT POSITION SELECTS THE PORT
s SAVE UNIT FLAGS

: TEMPORARY WORK AREA

; TIME OUT GADGE
;RETRY LIMIT

;TABLE ENTRY UNITNO,PORTID
;tCURRENT LAST TABLE ENTRY
;REST OF TABLE

;END MARKER

;FOR HARD AND SOFT ERRORS
;EACH ENTRY OF THE TABLE PO'NTS TO

s THE CORRESPONDING ENTRY OF S.
; THIS IS USED IN HRDER & SOFER
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MODILE PRIVATE DATA

Ve Xo NT RV B W L VY

0017001
002002
000004
000010
000020
000040
000100
000200
000400
001000
002000
004000
010000
020000
040000
100000

000001
000003

000032

.SBTTL MODULE PRIVATE DATA

BIT00 = 1

BIT01 = 2

BITO2 = 4

BITO3 = 10

8IT04 = 20

BITOS = 40

BIT06 = 100

BITO7 = 200

8IT08 = 400

B8IT09 = 1000

BIT1O = 2000

BIT11 = 4000

8IT12 = 10000

BIT13 = 20000

BITi4 = 40000

8IT1S = 100000

: ERROR BITS

ERR.O0 = O :NOT DEFINED
ERR.1 = 1 1DATA ERROR
FRR.3 = 3 ;:CONTROLLER NOT READY
ERR.6 = 6 ;ORIVE NOT READY, OFF LINE OR NON EXESTENT
ERR.32 = 32 ;NPR ERROR

SEQ 0017
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CONTROLLER BIT DEF INITIONS

SEQ 0018

.SBTTL CONTROLLER BIT DEFINITIONS

1
P
3 ; SA REGISTER UNIVERSAL READ BITS
4
S 004000 SA.S1= 004000 sSTEP 1 STAUS BIT
6 010000 SA.S2= 010000 ;STEP 2 LTATUS BIT
7 020000 SA.S3= 020000 ;STEP 3 STATUS BITY
8 040000 SA.S4= 040000 ;STEP 4 STATUS BIT
9 100000 SA.ERR= 100000 ;ERROR INDICATOR
10
11 ;: SA REGISTER ERROR STATUS BITS
1°
13 003777 SA.ERC= 003777 ;ERROR CODE
14
15 ; SA REGISTER STEP ONE READ BITS
16
17 ;:SA.CTP= 003400 sCONTROLLER TYPE
18 002000 SA.NSI= 002000 ; NON SETTABLE INTERRUPT
19 001000 SA.Q22= 001000 ; 22 BIT ADDRESS BUS
20 000400 SA.DIA= 000400 - DIAG BIT IN SA REGISTER
21 000100 SA.MAP= 000100 ; MAPPING BIT
2§ 000040 SA.SM = 000040 : SPECIAL MODE BIT FOR KDASO-Q
2
2; : SA REGISTER STEP ONE WRITE BITS
2
26 000177 SA.VEC= 000177 ; INTERRUPT VECTOR (DIVIDED BY 4)
27 000200 SA.INT= 000200 : INTERRUPT ENABLE DURING INITIALIZATION
28 003400 SA.RSP= 003400 ; MESSAGE RING LENGTH
gg 034000 SA.CMD= 034000 ; COMMAND RING LENGTH
gl ;: SA REGISTER STEP TWO READ BITS
2
33 000177 SA.VCE= 000177 sINTERRUPT VECTOR ECHO
gg 000200 S, INE= 000200 s INTERRUPT ENABLE ECHO
gg ; SA REGISTER STEP TWO WRITE BITS
38 ;LOW ORDER MESSAGE RING BYTE ADDRESS
23 000001 SA.PRG+ 000001 {ENABLE VAX UNIBUS ADAPTER PURGE INTERRUPT
:é : SA REGISTER STEP THREE READ BITS
43 000017 SA.RSE= 000017 ;RESPONCE RING LENGTH ECHO
:g 000360 SA.CME= 000360 ;COMMAND RING LENGTH ECHO
:g : SA REGISTER STEP THREE WRITE B817S
48 ;HIGH ORDER MESSAGE RING BYTE ADDRESS
gg 040000 SA.LFC= 040000 tLAST FAILURE CODE REQUEST
gé ;: SA REGISTER STEP FOUR READ BITS
g} 000377 SA.MCVv= 000377 ; CONTROLLER MICROCODE VERSION
gz i SA REGISTER STEP FOUR WRITE BITS

57 000001 SAR.GO+« BITO ;GO BIT TO START CONTROLLER FIRMWARE




-
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O DESCRIPTOR BIT DEFINITIONS

.SBTTL COMMAND/MESSAGE DESCRIPTOR BIT DEFINITIONS

COMMAND /ME SSAGE

VeX. RNT. RU. R WE LV]

100000
040000

000010
000060

000000
000002
000004
000006
000276
000356

RG.OWN= BIT15
RG.FLG= BIT14

;OFFSETS INTO HOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TO EACH RING

HC.SIZ-
PKTSIZ=

HC.RES=
HC.RCT=
HC .CMO=
HC.CCTs=
HC .RPK=
HC.CPK=

8‘
48,

0.
2.
4,
6.
RSPACK

HC .RPK +PKTSIZ

;:SET WHEN CONTROLLER OWNS RING
1FLAG BIT

;SIZE OF HOST COMM AREA IN BYTES
;SIZE OF PACKETS IN 8YTES

1RESPONCE RING START

sRESPONCE RING CONTROL WORD
;COMMAND RING START

;CONTROL RING CONTROL WORD
;START OF RESPONCE PACKET BUFFER
; START OF COMMAND PACKET BUFFER

SEQ 0019
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SEQ 0020
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COMMAND PACKET OPCOOES
1 .SBTTL COMMAND PACKET OPCODES
P4
3 000001 0P .ABO= Ol ; ABORT COMMAND
4 000020 OP.ACC= 20 ;ACCESS COMMAND
5 000010 OP.AVL= 10 s AVAILABLE COMMAND
6 000021 oP.CCD= 21 ; COMPARE CONTROLLER DATA COMMAND
? 000040 OP.CMP= 40 ; COMPARE HOST DATA COMMANL
8 000013 0P .DAP= 13 ;DETERMINE ACCESS PATHS COMMAND
9 00002¢ OP .ERS= 22 ; ERASE COMMAND
10 000023 OP.FLU= 23 s FLUSH COMMAND
11 000002 oP.GCS= 02 ;1GET COMMAND S1ATUS COMMAND
12 000003 OF.GUS* 03 ;GET UNIT STATUS COMMAND
13 000011 oP.ONL= 11 ; ONLINE COMMAND
14 000041 0P .RDs 41 ;READ COMMAND
15 000024 OP.RPL= 24 ;REPLACE COMMAND
16 000004 oP.SCC= 04 ;SET CONTROLLER CHARACTERISTICS COMMAND
17 000012 oP.SUC= 12 $SET UNIT CHARACTERISTICS COMMAND
18 000042 OP.WR= 42 sWRITE COMMAND
19 000030 OP.MRD= 30 s MAINTENANCE READ COMMAND
000031 oP.MMR= 31 ;MAINTENANCE WRITE COMMAND
000200 OP .END= 200 ;END PACKET FLAG
000100 OP.AVA= 100 ;sAVAILABLE ATTENTION MESSAGE
000101 OP.ERL= 101 ;ERROR LOG ATTENTION MESSAGE
000102 oP.SHC= 102 ; SHADOW COPY COMPLETE ATTENION MESSAGE
000102 OP.ACP= 102 ;ACCESS PATH ATTENTION MESSAGE

{NOTE: END PACKET OPCODES (ALSO CALLED ENDCODES) ARE FORMED BY ADDING THE END
:PACKET FLAG TO THE COMMAND OPCODE. THE UNKNOWN COHMAND END PACKET CONTAINS
; JUST THE END PACKET FLAG IN ITS OPCODE FIELD.

VRS VT NE SR, SF S VY V],V
O®NONBWN-O
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COMMAND MOODIF IERS

040000
100000
010000
004000
002000
001000
000400
000200
000100
000040
000001
000001
000002
000001

000200
000100
000040
000020

000001

010000
040000
000200
004000
002000
000040
020000
010000
000004

.SBTTL COMMAND MODIFIERS

.CMP=
EXP=
.ERR=
. SCH=
.SCL=
.SEC=
.SER=
. SSH=
. WBN=
.WBV=
.SPD=
FEU=
MD.VOL=
MO . NXU=

333333333333

.SBTTL END PACKET FLAGS

EF .8BR=
EF .88U=
EF .LOG*
EF .SEX=

.SBTTL UNIT FLAGS

UF.CMR=
UF .CHU=
UF .RPL=
UF . INA=
UF .RMV=
UF , SCH=
UF.SCL=
UF . WBN=
UF . WPH=
UF . WPS=
UF.576=

040000
100000
010000
004000
002000
001000
000400
000200

000200
000100
000040
000020

000001
000002
010000
040000
000200
004000
002000
000040
020000
010000
000004

Je

; COMPARE

:EXPRESS REQUESTY

1FORCE ERROR

; SUPPRESS CACHING (HIGH SPEED)
; SUPPRESS CACHING (LOW SPEED)
; SUPPRESS ERROR CORRECTION

; SUPPRESS ERROR RECOVERY

; SUPPRESS SHADOWING
;WRITE-BACK (NON-VOLATILE)
;sWRITE BACK (VOLATILE)

+ SPIN-DOWN

sFLUSH ENTIRE UNIT

: VOLATILE ONLY

sNEXT UNIT

;BAD BLOCK REPORTED
;BAD BLOCK UNREPORTED
;ERROR LOG GENERATED
; SERIOUS EXCEPTION

; COMPARE READS

; COMPARE WRITES

;HOSYT INITIATED BAD BLOCK REPLACEMENT
; INACTIVE SHADOW SET UNIT
;REMOVEABLE MEDIA

; SUPPRESS CACHING (HIGH SPEED)
:SUPPRESS CACHING (LOW SPEED)
;WRITE-BACK (NON-VOLATILE)

;WRITE PROTECT(HARDWARE)

;WRITE PROTECT(SOF TWARE OR VOLUME)
1576 BYTE SECTORS

SEQ 0021
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SEQ 002¢
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CONTROLLER FLAGS

C®NGTND W

000200
000100
000040
000020
000002
000001

000010
000012
000014
000020
000020
000022
000034
000040

000014

000016
000020
000024
000034
000040
000042

000014

000014
000016
000020
000022
000024

000034
000040

.SBTTL CONTROLLER FLAGS

CF .AVL>=
CF .MSC=
CF.CTH=
CF .THS=
CF .SHD=
CF.576=

000200
000100
000040
000020
000002
000001

;ENABLE AVAILABLE ATTENTION MESSAGES
;ENABLE MISCELLANEOUS ERROR LOG MESSAGES
;ENABLE OTHER HOST'S ERROR LOG MESSAGES
;EMABLE THIS HOST'S ERROR LOG MESSAGES

;s SHADOWING

1576 BYTE SECTORS

.SBTTL COMMAND PACKET OFFSETS

P.CRF =

P.UNIT=
P .0PCD=
P.M0D=

P.BCNT=
P.BUFF =
P.ADPA=
P.ADEA=
P.LBN=

P.SFTu=

P.OTRF=

:
P.UNFL=
P.HSTI=
P.UNTI=
P.ELGF=
P.SHUN=
P.CPSP=

P.REN-

L ]

P.VRSN=
P.CNTF»
P .HTMO=
P .USEF =
P.TINE=

P.RGID>
P .RGOF =

0.

4,

8.
10.
12.
16.
16.
18.
28.
32.

12.

14.
16.
20.
28.
32.
34.

12.

12.
14.
16.
18.
20.

28.
32.

GENERIC COMMAND PACKET OQOFFSETS:
; COMMAND REFERENCE NUMBER
;UNIT NUMBER
; OPCODE
:MODIFIERS
;BYTE COUNT
;BUFFER DESCRIPTOR
;BUFFER'S PHYSICAL ADDRESS (P.BUFF)
;BUFFER’'S EXTENDED ADDRESS (P.BUFF+2)
:LOGICAL BLOCK NUMBER
s SOF TWARE WORDS

ABORT AND GET COMMAMD STATUS COMMAND PACKET OFFSETS:
;OUTSTANDING REFERENCE NUMBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
;UNIT FLAGS
;HOST IDENTIFIER
;UNIT IDENTIFIER
;:ERROR LOG FLAGS
;s SHADOW UNIT
;COPY SPEED

REPLACE COMMAND PACKET OFFSETS:
;REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTICS COMMAND PACKET OFFSETS:
:tMSCP VERSION
s CONTROLLER FLAGS
;HOST TIMEOUT
;USE FRACTION
; QUAD-WORD TIME AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS:
sREGION 1D
;REGION OFFSET
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END PACKET OFFSETS

OR~NOVND WM -

000000

000010
000011
000012
000014
000034
000040

000014
000020

¢20014
000016
000020
000024
000040

000044
000046
000050
000054
000056
000057

000014
000016
000020
000024

000044
000050

000014
000016
000020
000022
000024
000034
000042

000010
000011
000012
000014

.SBTTL END PACKET OFFSETS
GENERIC END PACKET OFFSETS:

.CRF »
JUNIT=
.0OPCD=
FLGS=
.STS=
.BCNT»
.FBBK=
.SFTu=

VOVOVOVVO V-

.OTRF =
.CMST=

0V Ve

LMLUN=
JUNFL =
.HSTIs=
LUNTI=
. SHUN=
.SHST=
. TRCK=
.GRP=

.CYL=

.RCTS=
.RENS=
.RCTC=

VUVOVOUVUVHOVUVUTO -

.MLUN=
JUNFL =
.HST]=
LUNTI=
. SHUN=
.UNSZ=
.VSER=

VOVOVVOV V-

. VRSN=
.CNTF =
.CTMO=
.CNCL =
.CNTI=
.McDI=
.SHST»

VOVUVOVVOV-

0.
4,
8.

9
10.
12.
28
32

L2

; COMMAND REFERENCE NUMBER
tUNIT NUMBER

:OPCODE (ALSO CALLED ENDCOOE)
:END PACKET FLAGS

:MCDIFIERS

1BYTE COUNT

sFIRST BAD BLOCK

; SOF TWARE WORDS

GET COMMAND STATUS END PACKEY OFFSETS:

;OUTSTANDING REFERENCE NUMBER
; COMMAND STATUS

GET UNIT STATUS END PACKET OFFSETS:

;sMULTI-UNIT CODE
tUNIT FLAGS
;HOST IDENTIFIER
;UNIT IDENTIFIER
; SHADOMW UNIT

: SHADOW STATUS

: TRACK SIZE

; GROUP SIZE
;CYLINDER SIZE
;:RCT TABLE SIZE
;RBN / TRACK
:RCT COPIES

ONLINE AND SET UNIT CHARACTERISTICS

:MULTI-UNIT CODE
;UNIT FLAGS

{HOST IDENTIFIER
sUNIT IDENTIFIER

;s SHADOW UNIT

:UNIT SIZE

; VOLUME SERIAL NUMBER

SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:

sMSCP VERSION

;CONTROLLER FLAGS
;CONTROLLER TIMEQUT

; CONTROLLER COMMAND LIMIT
; CONTROLLER IO

sMEDIA TYPE

: SHADOW STATUS

;ERROR LOG ATTENTION MESSAGE PACKET OFFSETS

.CRF =

LUNIT=
.CNT=

.OPCD=
FLGS*
.SZ0F =
.LGDT=

TVTOOVOVOLOUO

0.

10.
12.

ol Lo B )

; COMMAND REFERENCE NUMBER
;UNIT NUMBER

s COUNT

; OPCODE

{ERROR LOG FLAGS

:SIZE OR OFFSET

:START OF ERROR LOG DATA

SEG 0023
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SEQ@ 0024
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ERROR LOG FLAGS

P
OVABNOVDBWN -

000200
000100
000001

000040

000100
000400

000200

000040
000100

.SBTTL ERROR LOG FLAGS

EF .FRS= 000200 ;FIRST PACKET
EF.LST= 000100 ;LAST PACKET
EF .MIS= 000001 ; MESSAGE MISSING

;ERROR LOG MESSAGE OFFSETS

L.EVNT= O, ;EVENT COOE
L.SLOT= 2. :SLOT NUMBER
L.CNTI= 4. ; CONTROLLER IDENTIFIER
L.CNTI= 12. ;CONTROLLER SOF TWARE REVISION
L.ChVvR= 13, ;CONTROLLER HARDWARE REVISION
L.UNTI= 14, ;UNIT IDENTIFIER
L.USVR= 22, ;UNIT SOF TWARE REVISION
L.UHVR= 23, ;UNIT HARDWARE REVISION
L.ERLC= 24, ;ERROR LOCATION
L.CyL= 28. ; CYLINDER
L.GRP= 32, : GROUP
L.TRCK= 33, ; TRACK
L.SCTR= 34, ; SECTOR
L.VSER= 36. ; VOLUME SERIAL NUMBER
L.DATA= 40. ;EVENT DEPENDENT DATA
;STATUS AND EVENT COE DEFINITIONS
ST.MSK= 37 ;STATUS /7 EVENT CODE MASK
5T.5UB= 40 ;SUB-CODE MULTIPLIER
S7T.5UC= O : SUCCESS
ST.CMD= 1 ; INVALID COMMAND
ST.ABO= 2 ; COMMAND ABORTED
ST.OFL= 3 ;UNIT-OFFLINE
ST.AVL= 4 ;UNIT-AVAILABLE
ST.MFE= 5 :MEDIA ERROR
ST.WPR= 6 ;WRITE PROTECTED
ST.CMP= 7 ; COMPARE ERROR
ST.DAT= 10 ;DATA ERROR
ST.HST= 11 ;HOST BUFFER ACCESS ERROR
ST.CNT= 12 :CONTROLLER ERROR
ST.DRV= 13 ;ORIVE ERROR
ST.DIA= 37 ;MESSAGE FROM AN INTERNAL DIAGNGSTIC
:
: SUBCODES FOR ST.OFL
3
SC.NVL = 40 :NO VOLUME MOUNTED
; OR DRIVE DISAVLED VIA RUN/STOP SWITCH
SC.IOP = 100 :UNIT INOPERATIVE
SC.DIS = 400 {UNIT DISABLED BY FIELD SERVICE
: OR INTERNAL DIAGNOSTIC
SC.DUP = 200 ;DUPLICATE UNIT NUMBER
: SUBCODES FOR ST.DRV
SC.STO = 40 :SDI RESPONCE TIME OUT
SC.INV = 100 ; INVALID SDI RESPONCE
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MOOW.E CODE
1 .S8TTL MODWE CODE
2 ;‘tt#“‘t“ttttttttt#“#‘t#tttttttt“‘t‘t‘t#tttttt#tttttttt‘a‘t‘ttttttt‘
3 ; :
4 ; INIT VALUES ;
S : INIT CONTROLLER ;
6 : XFER TO DISK? :
7 : F FOR J = 1,CYCLE LIMIT ;
8 : MAITENANCE WRITE ;
9 H MAITENANCE READ :
10 ; CHECK DATA? ;
11 ; T CHECK ;
12 : NEXT J ;
13 : T FOR J = 1,CYCLE LIMIT ;
14 : GET UNIT STATUS :
15 : IF DRIVE IS NOT AVAILABLE, WAIT UNTIL IT IS :
16 : DRIVE THERE? ;
17 : F DROP :
18 : ALL DRIVES DROPPED? ;
19 H T DROP MODULE :
20 ; F o--- ;
21 3 T ONLINE ;
22 : ONLINE? :
23 : T PICK &l GCK - IF RANDOM, GET RAND & MOD X :
24 : ELSE INCREMENT :
25 : IF LBN > LIMIT THEN LBN < O :
26 : WRITE ;
27 ; READ ;
28 H CHECK DATA ? :
29 : T CHECK :
30 : AVAILABLE DRIVE(I1) H
31 : F TRY TO BRING ONLINE AGAIN :
gg : NEXT J :
34 SAABAERERAEERREARISAAEAERAREEEAANEARREIRRRINERLEEROL0RERARE0EI0000000
35
36
37 ;tt‘t‘tttttt‘ttt#ttttttttt#tt‘t#ttttttttttt‘tttttt“‘tt‘ttttttttot‘tttt‘
38 :
23 : START CODE :
41 : IF THE CODE IS RESTARTED, CLEAR THE OLD ADDRESSES SO THE :
:§ H THE CONTROLLER WILL GET REINITED. :
44 ;‘tttttt‘ttttttttttt“‘t‘tt‘t‘tttt‘ttt“tt‘ttttOtttttttttttttt.oottttttt
45
46 00066C START:
47 000660 005227 177777 INC a-1 ;FIRST TIME THRU HERE?
48 000664 001006 BNE 1 ;B8R IF NO
49 000666 042767 000002 177122 BIC OSR.XFR,SR1 ;00 NOT ALLOW DISK TRANSFERS
S0 000674 104403 000000’ 005352 MSGN$ ,BEGIN, WARN1 ;ASCII MESSAGE CALL WITH COMMON HEADER
S1 000702 032767 000002 177106 1%: BIT #SR . XFR,SR1 ;WILL CUSTOMER DATA BE OVERWRITTEN?
Se¢ 000710 001404 BEQ 24 ;B8R IF NO
S3 000712 104403 000000’ 005356 MSGN$ ,BEGIN, WARNZ ;ASCII MESSAGE CALL WITH COMMON HEADER
S4 000720 000403 BR 34 ;
55 000722 24:
S6 000722 104403 000000’ 005362’ MSGN$ ,BEGIN, WARN3 ;ASCIY MESSAGE CALL WITH COMMON HEADER

S7 000730 3¢:
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MODWLE CODE

000730
000734
000742
000730
000756
000762
000770
000774
001000
001006
001012
001020
001026
00103¢

005067
012767
012767
016767

177210
177777
000017
177040
177632
000001
177274
000000’
17705C
177556
176770
000002
177424
177422

177522
177512
177622

177626

177560

177232
177224

CLR CDERCT

MOV 0177777 ,EXPAV
MOV SPRTNUM, PRNMSG
MOV OVID1,CVICE
CLR TABLEMW

MOV 01,TABLEW.2
CLR CMOREF

RANDS ,BEGIN

MOV RANNUM, SECL
CLR SECH

MOV ADOR, SAREG
ADD 22,5AREG

CLR OLDPA

CLR OLOEA

1CLEAR DATA CHECK ERROR COUNT
tNOT EXPECTING AN INTERRUPT

t INITIALIZE PRINT WORD

1OVICE HAS DESIRCD BITS SET

1SET TABLE FOR WAIT O

;SET TABLE FOR PORTID FOR UNIT O
;COMMAND REF ¢ = O

e B8 S8 W B O W

FOR RESTARTING (INITIAL SECTOR ADOR)
STORE IN SA REG

SA REGISTER HAS PROPER ADDRESS

OLD PHYSICAL ADDRESS CLEARED

OLD EXTENDED ADDRESS CLEARED

FOR RESTARTING. THIS WILL FORCE A
CONTROLLER REINIT TO TAKE PLACE

SEQ 002¢
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MODWLE CODt

O®-IT ABWh,

31
32

35

37
38
39
40
4]
Ac

001036
001036
001044
001052
001060
001062
001070
001072
001100
001106
001112
001116
001116
001124
001126
001134
001136

001144
001152

001154

001160
001166

001170

001174
001202

001204
001210
001216

001224
001232
001236
0012472

012767
104415
026767
001004
026767
001412
016767
016767
004767
005067

032767
001034
026767
001030
062767

104421
00475

105067

104421
000504

105067

104421
000466’

105067
104403
012777

104415
016700
004767
010067

000260* 177376
000000 000442°
177366 177376
177360 177370
177346 177356
177342 177352
V0332

177466

000010 176672
177330 176700

000017 177316

000000 000042°

177322

000000° 000044’

177315
000000 000144°

177263
000000° 005314°
004334° 176564

000000 000124
176672
000572
177202

"...‘....‘..‘.“O......“.‘...‘.‘.‘..‘...0.0....‘.O‘O..‘ 0000048000000

'.....“...‘..“““‘O"..t.‘0‘...‘.‘....t...‘.‘.‘.“‘.‘...“.‘00Q.t..t.

RESTRT:

RESTRZ2:

RESTR1:

1¢:

RESTART SEQUENCE

CHECK THE ADDRESS OF THE RINGS TO SEE IF THEY WERE RELUCATED
IF THEY WERE, REINIT THE CONTROLLER,

GET THE NEW ADDRESSES. IF THE DISKLESS OPERATION IS DESIRED
THEN DO THE MAITENENCE WRITE AND READ. ELSE DO THE WRITE
AND READ WITH A ORIVE,

MOV ORSPONC, VA ;0ID THE RINGS RELOCATE?
GETPAS$ ,BEGIN, VA

P PA,OLDPA

BNE RESTRZ 1 IF SO, REINIT
cHP EA,OLDEA 1IS THE OLD EXTN ADDR = NEW ONE?
BEQ RESTR1 :IF NOT, DON’'T REINIT

;ELSE SET THE OLD RING ADDR
; AND THE OLD EXTENED ADDR
;AND INIT THE CONTROLLER

MOV PA,OLDPA
MOV EA,OLDEA
JSR PC.INITUD

s We we B

CYSE TR TR TR 2

:GET PHYSICAL ADDRESS FROM 16 B17
;IS THE OLD PHYS ADDR = NEW ONE?

5EQ 0027

VA

CLR TRY sCLEAR RETRY COUNT

BIT OSR.SUM, SR1 ;00 WE WANT THE REPORT?

BNE 13 I NOT, SKIP THE REPORT

cHP PRNMSG , PASCNT 100 WE PRINT?

SNE 14 1IF PASS COUNT IS NOT = PRINT WORD, SKIP

ADD SPRTNUM , PRNMSG tPRINT WORD IS INCREMENT
10000000000000000000000000008000000000000008)04800800000002000
:CONVERT SOFCNT TO ASCII AND
;STORE AT ADR?
87004 ,BEGIN,SOFCNT, ADR2

;“.“..““.‘...‘.‘..“..0...““‘.‘.“0‘0‘....t.“.“.‘t‘.!.

CLR8 ADR2+5

160000600000060060500800000000000008000000000800048080000000000
1CONVERT HRDCNT TO ASCII AND
;STORE AT ADR3

87004 ,8EGIN,MROCNT ,ADR3

;“.....‘.‘0.“...““.‘.‘..0".“““...“.tl.........‘“O‘.C

CLR8 ADR3+5

1006000008000 000000000080000080000000000800844084880000s0000008
s CONVERT CDERCT TO ASCII AND
;STORE AT ADR1

B8T00¢ ,BEGIN,COERCY,ADR1

1604000000000 00000000800000860000080000000000800080080000000008
CLRB ADR1+5

MSGN$ ,BEGIN,ERRPAS tASCII MESSAGE CALL WITH COMMON READER
MOV ONTRUPT ,BVECTOR 1GET VECTOR ADDRESS

1SET POINTER
GETPAS ,BEGIN, RBUFVA
MOV RBUFEA,RO 1GET EA TO ADJUST
JSR PC,ASRO4 ;GO ADJUST 1T
MOV RO,PBFFEA

;GET PHYSICAL ADDRESS FROM 16-BIT RBUFVA

1PUT ADJUSTED VAL'JE IN A SAVE AREA




D

Z

5EG 0028

D0 MAINTENENCE (DISKLESS) ROUTINES

i

;FIND DRIVES/SET UP TABLE
;ELSE, TEST FOR ANY MORE DRIVES

{GET WRITE BUFFER INFORMATION
;R4 -> TABLE OF UNITNO AND PORTID
tR3 IS AN INDEX TO DVICE

;HAS THE DRIVE BEEN DROPPED
sIF SO, SKIP THIS DRIVE

sD0 A CYCLE FOR DISK OPERATION
:IF SUCCESSFUL, CONTINUE

;POINT 1O NEXT ENTRY OF THE TABLE
s+ POINT BEYOND LAST ENTRY?

; IF NOT, THEN TRY AGAIN.
;IF R3 > DVICE THEN OONE WITA ITERATION

:STORE EA IN SAVE AREA

SHALL TEST END OF PASS

P
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HMOOUWLE COOE

4% 001246 005067 -77330 CLR UNITNO sPRESET UNIT o
44 001252 032767 000002 176536 817 OSR, XFR,SR1 1DISK XFER???
45 001260 001454 BEQ MA10ONC s NO¢
‘6 ;““.‘..‘....““0‘00.‘.0‘..“““‘.“0“‘.‘.....0.0.0tl.‘.‘.“a“..‘..
47 : D0 THE DISK OPERATIONS
48 : CHECK TO SEE WHICH PORTS ARE AVAILABLE
‘9 ;0“‘0“00‘0t‘..‘.“““t“‘00000.000000“.‘.“““‘.0“““.0..0000.000
%0
51 001262 004767 001032 JSR PC,SETUP
52 001266 005767 177306 TST DVICE
S3 001272 001002 BNE LOOP1 :IF TRUE, 00 A CYCLE
54
gz 001274 104410 000000’ END$ ,BEGIN
$7 001300 LOOP1:

001300 104414 000000’ GWBUF $, BEGIN ;:GET WRITE BUFFER INFORMATION
S8 001304 016700 176626 MOV WBUFEA,RO
S9 001310 004767 000520 JSR PC,ASRO4 ;ADJUST 1T
60 001314 010067 177132 MOV RO, WBFFEA ;STORE EA TN SAVE AREA
61 001320 012704 000614° MoV @TABLEW, R4
62 001324 012703 000001 MOV o1,.R3
63 001330 LOOP2:
64 001330 030367 177244 BIT R3,DVICE
oS 001334 001412 8EQ 94
66 001336 016467 000002 177242 MOV 2(R4),PORTID ;SET UP PORTID
67 001344 011467 177232 MOV (R4),UNITNO $SET UP UNITNO
68 ; ese DO A DISK CYCLE
69 001350 004767 001250 JSR PC.CYCLED
70 001354 103002 8cC 94
71 001356 004767 002026 JSR PC,DROP1 ;s IF NOT, DROP DRIVE
72 001362 9¢:
73 001362 062704 000004 ADD o4 R4
74 001366 006303 ASL R3 ;1R3 POINTS TO NEXT BIT
75 001370 022704 000654° CMP OTEND ,R4
76 001374 001403 BEQ 124
77 001376 020367 177176 cHP R3,0VICE
78 001402 003752 BLE LOOP2 s IF < OR =, LOOP
79 001404 12¢:
80 001404 104413 000000’ ENDITS ,BEGIN :+SIGNAL END OF ITERATION.

tMONITOR SHALL TEST END OF PASS

g;- 001410 000733 BR LOOP) ;AND DO AGAIN
83
8‘ ;‘..““t“‘t“t‘t.‘..“000‘.‘0“““.0.0‘00“.““&0000“‘0t.otcott“oc
85 3 MAINTENENCE ROUTINE, DO THE DISKLESS COOE :
Bg ;t‘.‘.“t‘...tt..“‘t“.“..‘t.‘.‘tt.‘.t‘.tt‘t.““"t‘.t“0.0‘0.“0.tot
8
88 001412 MAL1ONC -

001412 104414 000000’ GWBUF $, BEGIN tGET WRITE BUFFER INFORMATYON
89 001416 016700 176514 MOV WBUFEA,RO :GET EA TO ADUUST
90 001422 004767 000406 JSR PC,ASRO4 ;ADJUST 1T
91 001426 010067 177020 MOV RO ,WBFFEA
9¢ 001332 004767 001464 JSR PC,CYCLEL
9% 001. 6 104413 000000’ ENDITS ,BEGIN ;acl)g??lénﬁm OF ITERATION.

:

94 001442 000763 B8R MA10ONC
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MODW € CODE

[
-

PO N ) 02 =0 =0 1t b Pt pud oo b s
UV X <RV, X. RNT. YV R SV LV R V.Y, RNT. NV N Y71,V

(V] hbbHLobL A MMWEPWWWMWW WEHNNNDDVHON
lﬂ!g¢ND~HDLH:LHANd<>¢HH-JShﬁghnh) r‘gLOODﬁuha‘btn :2

R

RRLY

001444
001452
001460
001462
001466
001472
001476
001502
001506
001510
001514
001520
001522
001524
001526
001532
001536
001542
001546
001550

001554
001560
001562
001564

001570
001572
001576
001602
001606
001612
001614
001620
001624
001630

012767
104415
005004
012702
005077
012701
017700
032700
001007
104407
104407
005301
001365
000404
012703
000167
04270C
022700
001402
000167

016705
006205
006205
052705

010500
012703
004767
042705
042700
001404
052700
000167
016700
004767

000260° 176770
000000* 000442’

000001
176314
002260
176550
100000

000000
000000

004000
000412
001140
004400

000370
176230

100200

004000
000244
100000
000200

010200
000320
176614
000212

;.“t‘tt‘.“““‘t““t““0“".0“‘0“‘.........‘.0.“..‘...00“0.00“

]
]
]
]
.
$
H
H
H
H
H
H
H
-
L[]
.
H
-
é
.
L]
H
H
H

INITIALIZE THE CONTROLLER
DO THE 4

STEP 1

STEP 2

STEP 3

STEP 4

L}

STEPS FOR INITIALIZING THE CONTROLLER.

CHECK FOR ERROR, STEP 1
SEND VECTOR/4, INTERRUPT ENABLE, RING LEN'S = O

CHECK VECTOR ECHO, IN1:RRUPT ECHO,
ERROR, STEP 2

SEQ 0029

SEND PHYSICAL ADORESS & PURGE = O

CHECK RING LEN = O, ERROR, STEP 3
SEND EXTENDED ADDRESS BITS

CHECK STEP 4

SEND LFAIL = 0 , GO AND BURST

s BE WE WY S0 Bé G W W B B S B W0 W W

‘i“...“““““tt‘t.“0“““““.“.0“‘..t““““““‘t.‘tt...‘t“

INITUD: MOV ORSPONC , VA VA -> RSPONC
GETPAS ,BEGIN, VA ;sGET PHYSICAL ADDRESS FROM 16-BI7 VA
CLR R4 ;R4 IS USED IF AN ERROR IS DETECTED
MOV e1,R2 ;R2 = STEP INDICATOR REG FOR MSG'S
CLR SADDR ;WRITE TC IP REGISTER TO INIT CONTROLLER
MOV OTIMER ,R1 ;SET TIME OUT LIMIT
1$: MOV 8SAREG,RO ;RO HAS SA REGISTER DATA
BIT 0<SA_ERR> RO ;CHECK FOR ERROR
BNE 24 :IF FOUND, GEY QUT OF LOOP
BREAKS ,BEGIN ; TEMPORARY RETURN TO MONITOR....
BREAKS ,BEGIN ;THEN CONTINUE AT NEXT INSTRUCTION.
DEC R1 ; TIME QUT?
BNE 14 s IF NQT, LOOP
BR a4 : IF DONE, CONTINUE
2s: MOV O0SA.51,R3 iR3 = STEP 1 BIT
JHP ERROR1 :IF HERE, ERROR
a4 8IC 0<SA.Q22+SA . MAPSA SM>,RO; CLEAR KDASO-Q DEPENDENT BITS
cHP #<SA.S51+SA.DIA>,RO ;0ID DATA COMPARE PROPERLY?
BEQ S¢ s IF SO, CONTINUE
P ERROR3 ;REPORT ERROR
: STEP 2
5¢: MOV VECTOR.RS :VECTOR GIVEN
ASR RS :SET TO APPROPRIATE VALUE
ASR RS : = VECTOR/4
8IS 0<SA.INT+BIT15>,R5 ;ACTIVATE INTERRUPTS £ SET MSB FOR STEP 1
tLEN'S ARE O
MOV RS,RO ;:STORE RS IN RO FOR SUBROUTINE
MOV 9SA,S51,R3 tR3 HAS STEP BIT FOR SUBROUTINE
JSR PC,SNDSTP :SEND STEP DATA
BIC e8IT15,R5 ;CLEAR MSB FOR COMPARE DATA
BIC o81707,R0O JWAS BITO7 ONLY BIT SET?, SHOUWLD BE
BEQ 64
81S 0<SA,S52+81707>,R0 ;SET RO TO REPORY THF ERROR
JHP ERROR3 {REPORT ERROR
64: MOV PA,RO ;RO GETS PHYSICAL ADDRESS
JSR PC,SNDS1P 1SEND STEP DATA




F3

SEQ 0030
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MODWLE CODE

57 001634
S8 001640
S9 001642
60 001644
61 001650
62

63 001650
64 001654
65 001660
66 001664
67

68 001670
69 001672
70 001674
71 001700
72 001702
73 001706
74 001710
7S 001712
76 001714
77 001720
78 001724
79 001732
80 001740
81 001746
82 001752
83 001756
84

85 001762
86 001770
87 001776
88 002004
89 002010
90 002014
91 002020
92 002026
93

94 002032
95

9%

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

002034
002034
002036
002040
002642

042705
020500
001402
000167

016700
004767
004767
012700

005720
001117
022700
001373
016700
000241
006300
006300
052700
010077
012767
104415
016767
016700
004767
010067

012767
104415
016767
016700
004767
010067
012777
005067

000207

006200
006200
006200
006200

177400

000274

176572
000154
000162
000254

000270°
176112

000001
176326
000362’
000000’
176500
176474
000056
176304

000276°
000000’
176442
176436
000020
176242
004334’
176552

8IC #177400,RS ;HIGH BYTE CLEARED
cHp RS,RO ;CHECK ECHO DATA
BEQ T4 s IF OK, SKIP
; JHP ERROR3 s IF NOT, REPORT ERROR
$:
; STEP 3
MOV €A, ,RO sADJUST THE EXTENDED ADDRESS BITS
JSR PC ,ASRO4 tSHIFT EXTENDED ADDRESS BLTS FOR CONTROLLER
JSR PC.SNDSTP 1SEND STEP DATA
MOV STEPORSPONC-4.RO ;RO -> RING ENVELOP
: 4
8s: T1SY (RO). ;IS THE RING ENTRY = 0?
BNE ERRORS 1 IF NOT, ERROR
cHP OCMOREF ,RO ;IS RO POINT PAST THE RINGS?
BNE 84 1 IF NOT, LOOP
MOV SR2 RO ;1RO = BURST VALUE
cLeC i "LEAR CARRY
ASL RO ;ALIGN BURST FOR STEP 4
ASL RO : "
8IS 9SA.GO,RO ;SET GO BET
MOV RO, 8SAREG 1SEND DATA TO CONTROLLER/INIT DONE
176510 MOV OCMPACK , VA ;GET COMMAND PACKET PA AND EA
000442 GETPAS ,BEGIN, VA ;GET PHYSICAL ADDRESS FROM 16-BIT VA
176316 MOV PA, COMMND :STORE ADDRESS IN THE RING
MOV EA.RO ;SAVE IN RO
JSR PC.ASRO4 ;SHIFT EXTENDED ADORESS BITS FOR CONTROLLER
MOV RO, COMMND +2 :MOVE ADJUSTED EA INTO RING
176452 MOV ORSPACK ,VA ;GET RESPONCE PACKET PA AND EA
000442 GETPA$ ,BEGIN, VA :GET PHYSICAL ADDRESS FROM 16-BIT VA
176254 MOV PA,RSPONC ;:STORE ADDRESS IN THE RING
MOV EA.RO ;:SAVE IN RO
JSR PC.ASRO4A ;SHIFT EXTENDED ADDRESS BITS FOR CONTROLLER
MOV RO,RSPONC «2 ;MOVE ADJUSTED EA INTO RING
175762 MOV NTRUPT ,8VECTOR :STORE INTERRUPT ADDRESS IN VECTOR
CLR TRY ;CLEAR TRY SO DRIVE WILL
;GO BACK ONLINE IF NECESSARY
RTS PC
SOSR0000000600000000S000000008000000000000008808004800000000000000040
H :
3 ASRO4 :
: ARITHMETIC SHIFT RIGHT REG O FOUR TIMES H
H H
: EXTENDED ADDRESS B8ITS (16 £ 17) ARE SET IN BIT POSITION 4 & 5 :
H RESPECTIVELY. SHIFT RIGHT FOUR TIMES TO REPOSTION THE VALUE :
: H
3 INPUT RO = UNADJUSTED EXTENDED ADDRESS BITS :
H H
3 OUTPUT RO = ADJUSTED EXTENDED ADDRESS BITS :
H H
;oo¢¢tatttttttOto‘tttttttttttttaatt‘ttta‘totooo.otooo.;oato.o‘ooo‘¢noto¢
ASROA ;
ASR RO 1SHIFT 10
ASR RO ;1 SHIFT 4
ASR RO ;i SHIFT 2
ASR RO : SHIFT 1
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MODULE CODE
114 002044 000207 RTS PC ;RETURN
S
i:e ‘.“‘..‘..“‘..‘.‘...‘tt“‘.t"..‘....‘..““‘.““.‘.‘.‘...0.......‘.O.
117 3
118 : SEND STEP DATA
119 H
120 : INPUT: RO HAS DATA TO BE SENT TO CONTROLLER FOR STEP
121 3 R3 WAS PREVIOUS STEP FLAG SET
122 H
123 : QUTPUT: RO HAS DATA SENT FROM CONTROLLER TO HOST FOR ECHO AND NEXT STEP
124 : R3 HAS CURRENT STEP FLAG SET
125 :
126 ;‘.“tt.‘t““‘..““‘t“‘t‘t‘.““.‘.“‘“‘..““‘.‘..“‘0“‘....““‘l
127 002046 016701 175736 SNOSTP: MOV VECTOR,R1 '
128 002052 012721 002072° MOV OINTA,(R1). :1SET UP INTERRUPT MANDLER ADDRESS
129 002056 116711 175730 MOVS 8R1,(R1) :SET PRIORTITY LEVEL
{go 002062 010077 176164 MOV RO, 3SAREG ;SEND STEP1 WRITE FORMMATED DATA
1
igg 002066 104400 000000’ EXITS$,BEGIN ;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT,
lgg 002072 INTA:
1 j--cvem--smsese +eom-cises me--ee-os ssoc-= S sss-ecs-c-csSscs -
002072 000004 000000’ 002100° PIRGS ,BEGIN, 3¢ ; QUEUE UP TO CONTINUE AT 3% AND RTI
‘ ------------------- - e el s w w e Ewm e meew e EE @ weeeww wea-as = ==
136 002100 3s:
137 002100 017700 176146 MCV 8SAREG,RO ;:GET STEP N FORMATTED DATA
138 002104 032700 100000 8IT 0SA.ERR,RO ; TEST FOR ERROR
139 002110 001017 BNE ERROR1 ;IF NOT OK, REPORT
140 002112 005202 INC R2 :SET STEP REGISTER
141 002114 006303 ASL R3 ;:R3 HAS STEP BIT PROPERLY SET
142 002116 030300 BIT R3,RO ;WAS STEP N SET?
143 002120 001002 BNE 4% ;s IF SO, CONTINUE
144 002122 000167 000020 JMP ERROR?2 ;IF NOT CORRECT STEP, ERROR
145 002126 040300 44 : 8IC R3,R0O ;CLEAR THE STEP BIT, FOR COMPARE

146 002130 000207 RTS PC ;RETURN
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MOOUWE CODE

VRO ND Wiy r

002132
002132
002140

002144
002146
002150
002152

002156
002164

002166

002174
002202

002204
002206
002210
002216
002216
002220
002222
002230
002230
002232
002234

104403
104410

005204
005204
005204
010267

104420
000475

017767

104420
000466

005304
001003
104403

005304
001003
104403

005304
001003
104403

176276

000000’

000000

005372°

000454

1762690

000454

005202°

005226

005234

;““.“.“‘“.“““0““‘.‘.0‘.‘0““..‘tttttt."00.“‘...“0.0tbtooto

ERROR 1
PRINT AN ERROR REPORTED BY THE CONTROLLER DIAGNOSTICS

ERRORZ2
PRINT THE VALUE OF THE SA REGISTER WHEN

ERROR3
PRINT A THE VALUE OF THE SA REGISTER WHEN THE ECHO WAS NOT SE7
CCRRECTLY

THE STEP BIT WAS NOT SET:

.t ®e @e Wy WE &

RO -> SA REGISTER ;
R2 = STEP COUNT ,

INPUT

Do e B B¢ B S8 Bs B8 G0 V¢ Ve VS B VI G¢ 99 Be T B Be bn Ve

OUTPUT THE RETRY COUNT IS INCREMENTED
IF THE RETRY COUNT > RETRY LIMIT, END MODUWE :

ERRORS ;

RING WASN'T ALL ZERO -> ERROR :

OROP UDBAO :
;“.‘.‘.“..““".““““...“““““ti.t“.“.“‘t“tt““t‘t“t“tt '
ERRORS :

MSGN$ ,BEGIN, ZERO ;ASCII MESSAGE CALL WITH COMMON HEADER

END$ ,BEGIN H
ERRORS: INC R4 ;R4 = 3 FOR ERROR3
ERRORZ2: INC R4 ;R4 = 2 FOR ERRORZ2
ERROR1: INC R4 ;R4 = 1 FOR ERROR1

MOV R2 ., NUM ;:STORE STEP REG IN A NUMBER FOR CONVRT

;.“““‘.“‘.“..“‘.‘.‘0“““.“.“‘#“‘.“0“tt‘ltl‘.“‘t“t

sCONVERT NUM TO ASCII AND
1STORE AT ADR?

OTOAS .BEGIN,NUM, ADR?

;“““““.““““““‘..‘.t“‘.“‘.“‘.“.“‘ [ TYTYYESENY SRR Y]

MOV SSAREG ,NUM 1STORE VALUE IN A NUMBER

3“.‘.‘Q““‘...““‘l‘...“...“....“““.“.“‘.‘0““‘ttt“.

;s CONVERT NUM TO ASCII AND
1STORE AT ADR1

OTOAS ,BEGIN,NUM, ADR1

;‘t““‘.“‘.““‘.““‘#‘““‘.“‘C‘.‘..“‘tt‘t‘l.t““.““tt

DEC R4 tERROR 17?

BNE 13 s IF NOT, CHECK IF IT 1S THE NEXT ERROR

MSGN$ ,BEGIN, INITE] ;ASCIT MESSAGE CALL WITH COMMON HEADER
14:

DEC R4 sERROR 27

BNE 2$ 1 IF NOT, CHECK IF IT IS THE NEXT ERROR

MSGN$ ,BEGIN, INITE?2 1ASCII MESSAGE CALL WITH COMMON HEADER
2s:

DEC R4 1ERROR 3?

BNE 1 sIF NOT, CHECK IF IT IS THE NEXT ERROR

MSGN$ ,BEGIN, INITES tASCITI MESSAGE CALL WITH COMMON HEADER

~EQ O0U3.
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MODULE COOE

47
48

49

50
51
52
53

SS

57

002242

002242
002250

02252

002260
002266
002272
002300
002302
002306
002306
002314

104420
000504

104405

104403
005267
022767
001402
000167

104403
104410

000000
000000’
176312
000004
176352

0000CO°
000000*

000006’

000000

005210’

176304

005366’

3¢:

64:

(000000000 EE0R0EEatNNENtNtEIttttttetesssettssittssnssanss
;CONVERT ADDR 1O ASCII AND
;STORE AT ADR3

OTOA$ ,BEGIN,ADDR, ADR3

;“““““‘.“"““““‘t“t“t“..““““““‘t‘..t..‘..i..
;“““0‘..“““““‘t“t.““‘.“““t““‘t‘t“..t......‘.‘.0

HRDER$ ,BEGIN,NULL :

;0‘#“#‘#“.“.“.0‘.“‘t‘tttt‘i““.““““t“.“‘t“““““l

MSGN$ ,BEGIN, INITER sASCII MESSAGE CALL WITH COMMON HEADER
INC TRY ; INCREMENT RETRY COUNT

cHP ARLIN, TRY :IS THE RETRY COUNT EXCEEDED?
BEQ 6 +IF SO, END IT

JHP START ;IF NOT, TRY AGAIN

MSGN$ ,BEGIN,ABORY ;ASCII MESSAGE CALL WITH COMMON HEADER

END$ ,BEGIN ;

SEQ 0033




MOOWE COOE

WO O BN -

002320

002320
002324
002330
002332
002336
002342
002346
002352
002356
002362
002370
002376
002404
002410
002412
002416
002420
002424
002426

002434
002440
002444
002450
002452
002454
002456
002462
002464
002470
002472
002474
002500
002504
002510
002512

002512
002516

004767
005367
001110
012703
012704
011467
016714
010367
010364
012764
016464
012767
004767
103006
005367
001372
004767
000437
016767

012702
012705
020227
001420
020305
001416
026712
001404
062702
006305
000764
011467
010367
004767
000405

026714
001402

001650
175740

000001
000614
176234
176230
176230
000002
177717
000004
002400
001526

176174
000774
175650
000614

000001
000654

176120

000004

176102
176102
000720

176064

176206

176146

J3
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SEQ 0034

;‘.".‘..‘..‘0“““““““0“““““‘tt‘t..tt..‘t#“t#‘tt ST RRERN N

W B8 We we By B4 Be Ve S S S W

SET UP

GO FIND OUT WHAT DRIVES ARE OUT THERE,
A TABLE IS FILLED WITH UNIT NUMBERS(MAX IS 16)

THIS SHOULD ONLY BE DONE AT THE VERY BEGINNING OF RUNNING
THIS DECX MODULE; THEN NOT RUN AGAIN.

INPUT:

DVICE HAS APPROPRIATE BITS SET.

THE @ OF BITS =

& OF DRIVES WANTED TO TEST.
POSITION OF BITS = WHICH DRIVE IN THE SYSTEM IS DESIRED.

;.“.“t“t“.“t‘.t‘.““0‘.“‘ttt““t“t‘..“.‘.“““.“.t“t‘ttt‘tt

SET CONTRL CHAR AND WAIT FOR THE ATTENTION MESSAGES

SETUP:

; S8

1¢:

34

S¢:

7%:
; sss C

9¢:

114:

134

15¢:

i ks

JSR
0eC
BNE
MOV
MOV
MOV
MOV

HECK FOR
; o6& NEXT UNIT

MOV
MOV
cHe
BEQ
cMe
BEQ
cHP
BEQ
ADD
ASL
BR

MOV
MOV
JSR
BR

CMP
BEQ

PC.SCC
CMOREF

194

01,R3
OTABLEW,R4
(R4),UNITNO
UNITNO,(R4)
R3,PORTID
R3,2(R4)

€177777,4(R4)

4(R4),6(R4)
42400, WORK
PC.GTSTAY
74

WORK

3¢

PC,0ROP2
174

P.UNIT+RSPACK,UNITNO

;SET CONTROLLER CHARACTERISTICS
;ONLY SET UP AT BEGINNING OF MODWULE
; (USE DRIVES FOUND AT BEGINNING)
;INITIAL PORTID VALUE

:R4 -> TABLEW

sINITIAL UNITNO IN TABLEW

;UNIT NO SET IN TABLEW;READY TO TEST
:PORT ID SET

;PORTID SET IN TABLEW

;INSERT NEW -1,-1 FOR LAST ENTRY

; OF THE TABLEW

;WORK = RETRY LIMIT

;GET STATUS, GET NEXT UNIT NUMBER
;OK, CONTINUE

;ELSE IF OFFLINE, DECR COUNT

:IF COUNT > O, TRY AGAIN.

;DROP THE DRIVE

: TRY NEXT UNIT

;sUNIT NUMBER FROM RESPONCE PACKET IN UNITNO

CASE WHERE THE MORE UNITS THEN DRIVES HAVE BEEN SPECIFIED.
MODIFIER WILL GIVE A DUPLICATE UNIT NUMBER.

@TABLEW,R2
#1,R5
R2,#TEND
15¢

R3,R5

154

UNITNO, (R2)
13

44 ,R2

RS

94
(R4),UNITNO
R3,PORTID
PC,DROP3
174

UNITNO, (R8N
17¢

tR2 -> TABLE TO FIND DUPLICATE

;RS IS TEMP PORTID

;REACHED THE BOTTOM?

+IF SO, EXIT

;REACHED THE LATEST ENTRY?

:IF SO, EXIT

;00 WE HAVE A DUPLICATE UNIT NUMBER?
:IF SO, ERROR

;IF NOT, POINT TO NEXT POINTER

: AND CONTINUE
:DROP DRIVE FROM TABLE

AND DROP IT

;IS THE UNITNO CORRECT?
;IF SO, CHECK FOR NEXT UNIT
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58 002520 016714 176056 174 MOV UNITNO, (R4 ;ELSE, CORRECT THE UNIT NUMBER IN TABLE

59 002524 :

60 002524 006303 ASL R3 ;NEXT PORTID SET

61 002526 026703 176046 cMP OVICE,R3 s DONE ?

62 002532 100407 8MI 19 sIF R3 > DVICE, ALL DESIRED ORIVES ARE FOUND
63 002534 005267 176042 INC UNITNO {NEXT UNITNG SET

64 002540 062704 000004 ADD 04 R4 {POINT TO NEXT ENTRY TO TEST DRIVE

65 002544 022704 000654° cHp OTEND,R4 ;:POINT T0 END? IF SO, TABLE FULL

66 002550 101276 BHI 14 ;IF R4 NOT REACHED END, GO TEST

67 002552 19¢:

63 002552 000207 RTS PC

6

70 ;l“‘t“t‘lt“ *#‘Ottlt““t“‘t“““‘tt“‘&“““"t“tttl..tttttt‘..tt

71 :

72 : TSTOFL

73 i TEST TO SEE WHAT KIND OF AN OFFLINE CONDITION HAS OCCURED.

74 ;

75 ;“‘t‘t“‘“““‘#‘t*“‘..““‘tt.t“‘itt“t‘ttt.t““‘t‘tttt“"t‘t‘t“

76 002554 022700 000003 TSTOFL: CMP 0ST.0FL ,RO ;WAS THE DRIVE FOUND OFFLINE?

77 002560 001403 BEQ 10% ;CHECK WHAT KIND OF OFFLINE

78 002562 022700 000013 CMP €ST.0RV,RO ;WAS IT A DRIVE ERROR? -> SDI?

79 002566 001012 BNE 13 sIF IT WAS NOT, ERROR (DROP DRIVE)

80 002570 032767 000740 175512 10%: BIT 9<SC.NVL+SC.DIS+SC.DUP+SC.IOP>,P,STS+RSPACK sWERE ANY OF THESE BITS SET?
81 ; = NO VOLUME MOUNTED, UNIT DIABLED BY FIELD SREVICE
82 : OR DUPLICATE UNIT NUMBER OR UNIT INOPERATIVE
83 002576 001004 BNE 124 : IF SO, EXIT

84 002600 032767 177000 175502 8Iv7 01C<SC.NVL+SC.DIS+SC.DUP+SC.IOP+ST . MSK>,P_STS«RSPACK ; ANY OTHER DATA?
85 002606 001002 BNE 134 sIF SO, DROP

86 002610 000241 124: CLC ;CLEAR CARRY

87 002612 000207 RTS PC ; RETURN

88 002614 000261 134: SeC ;SET CARRY, DRIVE WAS FOUND TO BE OFFLINE

89 ; OR ANOTHER ERROR

90 002616 004767 002124 JSR PC ,ERRORH ;REPORT ERROR

91 002622 000207 RTS PC ;RETURN
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MODULE COOE

VX ENN. JW, N TE LY

002624
002624
002632

002634
002640
002642

002644
0026350
002654
002656
002662

002664
002670
002676

002702
002704
002706
002710
002714
002716
002724
002732
002734
002740

002742

032767
001004

005767
100443
000422

012701
004767
103013
004767
103507

005067
052767
004767

000402
005301
001360
004767
103753
016767
016767
001006
005767
001731

012767

001000

175744

000010
001262

177672
175574

140000
001426

001316

175422
175412

175634

100000

175164

175364

175650
175640

175634

-EQ@ 0036
(0600000880840 0000000000RRRA0REEECACORLRRRRARIRGEEINAIIRIINIRGLLIILIRIIILLSL
H CYCLE DIsK
H
H DO THE DISK CYCLE
: D0 GET STATUS COMMANDS TO ASSURE THAT THE DRIVE .
: IS AVAILABLE (FOR DUAL PORTING) ;
: CHECK DRIVE TO BE ONLINE ;
: IF TRUE
H PICK THE BLOCK
H URITE :
H READ :
; DATA CHECK ;
: MAKE THE DRIVE AVAILABLE
H ELSE DROP DRIVE
;““‘.“““‘.“t““t‘t““.““#““*“"t“‘.““t“““‘.“‘40““#
CYCLED:
BIT #SR,DUA,Sh. ;DUAL PORT?
BNE 24 s IF NOT, CONTINWE
; ses CHECK IF WE DO ONLINE FOR THE FIRST TIME.
TST TRY ;:IF TRY HAS SET MSB, DON'T DO ONLINE
BMI 164 : DON'T DO ONLINE
BR 104 ; ELSE DO ONLINE (1ST TIME THROUGH IN THIS PASS)
; Se&
; =& DO GET STATUS COMMANDS TO ASSURE THE DRIVE IS AVAILABLE TO THE CONTROLLER
; #ss FOR DUAL PORTING.
: *os
24: MOV ¢10,.R1 ;R1 = & OF GET STATUS T0 DO
44%: JSR PC,GTSTAT ;IS THE DRIVE OFFLINE?
8CcC 64 ;IF ALL OK, DO THE CYCLE
JSR PC,TSTOFL ;ELSE, CHECK IF OFFLINE
8CS 244 ;IF IT ERRED, DROP THE DRIVE
; sss¢ MANDLE OFF LINE DRIVE, WAIT FOR AVAILABLE ATTENTION MESSAGE
CLR EXPAV :EXPECT AN AVAILABLE ATTENTION MESSAGE
8IS O<RG.OWN+RG.FLG> ,RSPONC+2 ;SET RING FOR ATTN MESSAGE
JSR PC.INTERP ;WAIT FOR MESSAGE
: eND ATTENTION MESSAGE
BR 104
64: DEC R1 ;OONE ?
BNE 44 :IF NOT DONE, TRY AGAIN
104 JSR PC.ONLINE ;00 AND ONLINE COMMAND
BCS 2 1IF CARRY WAS SET, TRY AGAIN
14¢: MOV P.UNSZ+2+RSPACK ,UNSZH :IS THE UNIT SIZE HI ADDRESS
MOV P.UNSZ+RSPACK,UNSZL :GET UNIT SIZE/IS 1T = 0O?
BNE 16¢ sIF NOT ZERO, CONTINUE WITH ITERATION
TS7 UNSZH :IS UNSZH ALSO 0?
BEQ CYCLED 1IF 0, TRY TO BRING ONLINE AGAIN
; s»s SET MSB OF TRY TO SHOW THAT INITIAL ONLINE IS DONE

MOV 2100000, TRY

-tttlttl““‘t“.“t‘t““.“““‘."““t##t“‘t“‘tt“‘tt“‘“t‘ttt‘t.

THE FOLLOWING SEQMENT SETS THE LIMIT FOR THE UNIT SIZE.
THE VALUE (UNIT SIZE - (WRITE BUFFER SIZE/NORMAL BLOCK SIZE))
IS THE LAST SECTOR POSSIBLE TO RIGHT TO.

ac s ®s S we ®
* ®ws @ wa e




M3

7
DUBD DEC/X11 SYSTEM EXERCISER M MACRO v0S.01b Thursday 20-Sep-84 10:17 Page 19 1 5eQ 003
MODUWE CODE

58 ;“‘.“.““““““‘....“““‘.““..OOO..“..“‘.“t‘.““t‘0tti‘.t.‘

S9 002750 164%:

60 002750 016700 175166 MOV WBUFSZ,RO ;WBUFSZ IN RO AS A LIMIT

61 002754 005001 CLR R1 ;R1 = o OF BLOCKS

62 002756 005201 18¢: INC R1 ; INCREMENT THE o OF BLOCKS

63 002760 162700 000400 SUB #-.9,RO ;DECREMENT A BLOCK

64 002764 100374 B8PL 18¢ tBR IF > O

65 002766 160167 175600 SUB R1.UNSZL s ADJUST THE UNIT SIZE

66 . sse  NOW PICK WHICH BLOCK TO WRITE TO

67 002772 004767 000156 JSR PC,.PICKBK ;ELSE SELECT A SECTOR TO TEST

68 002776 004767 001134 JSR PC.GTSTAT ;0ID WE NOT GET THE DRIVE ONLINE?

69 003002 103720 8CS 24 ;IF WE DID NOT, GO BACK TO TOP AND TRY AGAIN
70 003004 022700 000004 cMP @ST_AVL ,RO ;IS IT AVAILABLE?

71 003010 001715 8EQ et :IF SO, GO BACK TQ TOP AND TRY AGAIN
72 ; sas WRITE TO THE BLOCK SELECTED

73 003012 004767 00720 JSR PC.WRITE ;WRITE THE DATA FOR USER DEFINED & OF WORDS
74 003016 103007 B8CC 19¢ ; IF OK, CONTINUE

7% 003020 032767 001000 174770 BIT OSR.DUA ,SR1 ;ARE WE DOING DUAL PORT?

76 003026 001306 BNE 24 :IF YES, RETRY

77 003030 004767 001712 JSR PC,ERRORH :ELSE., HARD ERROR

78 003034 000421 BR 22% ;AND EXIT; BCS 224 :IF ERROR, EXIT

79 ; S8& READ IT BACK

80 003036 004767 000730 19¢: JSR PC.READ ;READ A BLOCK

81 003042 103416 8Cs 224 ; IF ERROR, EXIT

82 003044 032767 004000 174744 8IT OSR.CMP,SR1 ;00 A DATA COMPARE?

83 003052 001004 BNE 204 ;IF NOT, SKIP THE COMPARE

84 ; «=& COMPARE DATA

85 003054 104412 000000' 000126’ CDATAS ,BEGIN,RBUFPA ;: REQUEST FOR MONITOR TO CHECK DATA

003062 003064’ .+ ; IF ERROR, CONTINUE

86 003064 032767 00100v 174724 20%: BIT #SR.DUA,SR1 ;00 WE DO AN AVAILABLE?

87 003072 001402 BEQ 224 ;:IF NOT(BIT NOT SET) SKIP AVAILABLE

88 ; ess MAKE THE DRIVE AVAILABLE

89 003074 004767 001014 JSR PC,.AVAILB ;:RELEASE THE DRIVE

90 003100 000241 224: cLC ;EVERY THING WAS OK

91 ;WASTE A LITTLE TIME SO OTHER

92 : CONTROLLER CAN GRAB DRIVE

gz 003102 000207 244: RTS PC ;RETURN

95 ; sss SUBROUTINE TO WAIT FOR AN INTERRUPT

96 ; ss¢ RETURNS AFTER THE INTERRUPT OCCURS

97 003104 DOINTR:

98 003104 005067 175354 CLR EXPAV {EXPECT AN AVAILABLE ATTENTION MESSAGE
99 003110 052767 140000 175144 BIS 0<RG.OWN+RG.FLG> ,RSPONC +2 : SET OWN AND FLAG FOR RESPONCE RING
ig? 003116 000167 001206 JHP INTERP ;WAIT FOR ATTENTICN MESSAGE & RETURN

102 SASEEAEEAEORERREREEANAEIAONEIRRARERRSANASLRERRAREASNEBIRERNIANLRSS

103 : :

104 : DISKLESS CYCLE ;

105 5 0D A MAITENENCE WRITE :

106 ; AND A MAITENENCE READ :

%gg : AND CHECK THE DATA :

109 PP PP T T ey YT T YR YT DVR RN LT LR T LR S LS SIS LA kb e

110 003122 CYCLEL:

111 003122 004767 000470 JSR PC.MAITW ;00 A MAINTEMENCE WRITE

112 003126 004767 000430 JSR PC,MAITR ;D0 A MAINTENENCE READ

113 003132 032767 004000 174656 BIT 4SR.CMP,SR1 ;00 A DATA COMPARE?
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MODULE CODE
114 003140 001004 BNE 21% ;IF NOT, SKIP THE COMPARE
115 003142 104412 000000' 000126° COATA$ ,BEGIN.RBUFPA ; REQUEST FOR MONITOR TO CHECK DATA
003150 ©003152° .02 ; IF ERROR, CONTINUE
116 003152 21$:

117 003152 000207 RTS PC




B4

SE
DUBD DEC/X11 SYSTEM EXERCISER M MACRO VO0S5.01b Thuredey 20-Sep-84 10:17 Pege 20 G 0039
MODULE CODE

l ;‘.‘....0“.“‘..‘.‘..‘.“‘0“......‘.‘.....“.‘.0..‘..‘..‘....0.“.....

2 ;

3 ; PICK A BLOCK TO WRITE 10. ‘

4 H 3

5 : EITHER PICK THE NEXT SEQUNTIAL BLOCK (DEFALLT) OR TAKE ONE AT :

6 : RANDOM. :

b J 3 '

8 $ QUTPUT: FILL SECH £ SECL (CURRENT SECTOR ADOR) 3

9 H

10 ;‘O..‘O......ﬁ‘..‘..‘.....‘“““t.‘.‘.......‘.“““v..‘.“...“‘....‘.‘

11 003154 P1CKBK :

12 003154 032767 002000 174634 BIT #SR.SEQ, SR1 ;CHECK SR1 FOR RANDOM ACCESS MODE

13 003162 001467 8EQ SEQACC 1BR IF SEQUENTIAL ACCESS

14 003164 RANACC:

15 003164 104417 000000° RANDS ,BEGIN

16 003170 016746 174660 MOV RANNUM, - (SP) {GENERATE THE SECTOR ADDRESS

17 003174 104417 000000° RAND¢ ,BEGIN

lg 003200 016746 174650 MOV RANNUM, - (SP) ;GENERATE THE SECTOR ADORESS

1 :
gO H ADJUST HI ADDRESS FIRSY

1 H
22 003204 000241 CLC 1CLEAR CARRY FOR ROTATE
23 003206 G42716 100000 BIC #100000,(SP) ;+CLEAR UPPER BIT MAKES SURE VALE'S .
24 003212 012667 175352 MOV (SP).,SECH ;STORE IN SECTOR H] ADORESS
25 003216 005767 175352 167 UNSZH ;IS THE MAX SIZE O?
26 003222 001430 BEQ 3¢ ;IF O, GET LOW SECTOR ADDRESS
27 : ess UNSZH > O IF CODE FALLS THROUGH HERE
28 003224 016700 175344 MOV UNSZH,RO 1RO » MAX VALUE
29 003230 005100 coM RO ;RO COMPLEMENT, NOW FIND MS ZERO
30 003232 012701 100000 MOV #100000,R} ;R1 IS INDEX INTO MAX VALUE
31 003236 030100 1s: 8Iv R1,.RO tHAVE O YET?
32 003240 001403 BEQ 2t :IF 15T O REACHED, CLEAR REST OF THE BITS
33 003242 000241 CLC ;CLEAR CARRY FOR ROR

34 003244 006001 ROR R1 sPOINT TO NEXT BI7

35 003246 000773 BR 1¢ ;BRANCH TO TEST AGAIN

36 003250 040100 Fd X 8IC R1.RO ;1CLEAR REST OF THE BITS

37 003252 000241 CLe ;CLEAR CARRY FOR ROR
38 003254 006001 ROR Rl s IF R1 ROTATES INYO CARRY, Rl = O
39 003256 001374 BNE 24 ;IF R1 NOT O, MORE BITS TO CLEAR
40 003260 040067 175304 BIC RO, SECH 1CLEAR UPPER BITS OF HIGH SECTOR VW IUE
41 003264 026767 175300 175302 c SECH,UNSZH :IF THE HIGH SECTOR VALUE > MAX VALUE?
42 003272 002420 B8LY 74 s IF <, EXIT
43 003274 001405 BEQ 43 s IF =, TEST LOW ORDER VALUE
44 003276 006267 175266 ASR SECH {SECH + SECH/2 CAN'T BE > MAX NOW
:2 003302 000414 BR 74 sEXIT

3
:; ' GET LOW SECTOR ADDRESS
i

49 003304 005067 175260 34: CLR SECH ;CLEAR MI SECTOR SIZE
%0 003310 005767 175256 44 TS7 UNSZL 1IS THE HIGHEST POSSIBLE = 0?
51 003314 001406 8EQ 64 ;IF TRUE, DON'T DO LOOP
S2 003316 166716 175250 Ss: SUB UNSZL . (SP) tELSE, SECL = SECL - UNSZL (ARDJUST:
53 003322 103375 8CC S s IF UNSZL > SECL, LOOP
5S4 003324 066716 175242 ADD UNSZL,(SP) 1ELSE SUBTRACTFD ONCE TOO OF TEN
5% 003330 000401 BR 74 1 AND EXIT
%€ 003332 005016 64: CLR (SP) 1CLEAR LO SECTOR ADDRESS (IF WIGHEST POSSIBLE = O)
€7 003334 012667 175226 74 MOV (sP).,SECL 1SAVE LO SECTOR ADDRESS
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MODWL € CODE

58
S9
60
61
62
63
64
65
66
67
68

003340 000207

003342
003342
003346
003350
003356
003360
003362
003362
003366
003366
003374
003376
003402

003406
003406

005267
001405
026767
1035413
000402

005267

026767
103404

005067

000207

175220
175212

175202
175176

175164
175162

175214

175200

RIS

Pr

: RETURN

:GENERATE DISK ADDRESS BY SEQUENTIAL ADDRESSING

SEQACC:
INC
BEQ
cHP
BLO
BR

INC

(ol o
B8LO
CLR
CLR

164
17¢:

18¢:
RYS

SECL
164
SECL ,UNSZL
184
17¢

SECH
SECH,UNSZH
184

SECL
SECH

PC

;s INCREMENT THE SECTOR ADODRESS
;1BR IF ZERO

sOVER LIMIT?

s1BR IF LOMER

$SKIP THE INCREMENT

1 INCREMENT SECTOR HIGH ADDRESS

;OVER LIMIT?

;B8R IF LOWER

;RESET THE STARTING SECTOR ADODRESS
H

SEG 004C
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~MODWE CODE
1 g‘..t“..“...l‘.““......00““““.‘0..0..00.00.0..00“.“0.00.‘000‘0
P 5 H
3 3 $
4 3 DROP AR DRIVE i
S H :
6 : A DRIVE WOULON'T RESPOND, DROP 1T, SET THIS UP IN DVICE. :
7 H ;
8 : INPUT UNITNO = UNIT NUMBER OF DRIVE TO DROP 3
9 : PORTID = BIT SET TO DROP DRIVE :
10 : :
11 : QUTPUT DVICE HAS A BIT CLEARED. THE BIT POSITION :
12 : REPRESENTS THE DRIVE :
13 : 3
1‘ ;t“tt“‘..“““..“‘t“‘..t““““.“.....00...00‘.0“.tttt‘.‘..t0000
1S
16 003410 DROP1 :
17 003410 012767 000001 175036 MOV 01 ,NUM
18 003416 000407 BR DROP4
19 003420 DROP2:
20 003420 012767 000002 175026 MOV 02 ,NUM
21 003426 000403 BR DROP4
22 003430 DROP3:
2% 003430 012767 000003 175016 MOV #3 ,NUH
24 003436 036767 175144 175134 DROP4A: BIT PORTIO,DVICE {HAS THE DRIVE BEEN DROPPED, DON'T DROP AGAIN
25 003444 001445 BEQ 10¢ 3
26 003446 022767 177777 175132 cHe e177777,PORTID ;IF DRIVE HAS BEEN DROPFED, DON'T OROP AGAIN
a7 : (WILL ZERQD DVICE PREMATURE)
gg 003454 001441 8EQ 10¢ :IF =, DRIVE HAS BEEN DROPPED > EXIT ROUTINE
30 003456 046767 175124 175114 8IC PORTIO,OVICE ;:DROP THE DRIVE
31 ;““‘t.‘.....‘.“.‘.“‘.....00““..“““..."..‘00“0‘..“‘
sCONVERT UNITNO TO ASCII AND
sSTORE AT ADRZ2
003464 104421 000000 000602' B8T00¢ ,BEGIN,UNITNO, ADR2
003472 000475
[#60800000006000080080000000000050000000000840000000800308840000¢
32 003474 105067 175002 CLRB ADR2 5
33 ;‘.O““‘.““.‘.“.‘OO‘.....“““..“““t.‘.““‘t‘t‘.00000‘.
tCONVERY PORTID TO ASCII AND
1STORE AT ADR1}
003500 104420 000000’ 000606° OTOA$ ,BEGIN,PORTIOD,ADR]
003506 000466
[00608000008000600800008880008080040000000080004800840000000000
34 003510 012764 177777 000002 MOV 0177717,2(R4) ;DESELECT ORIVE SO IT WON'T BE USED AGAIN.
35 003516 005367 174732 DEC NUM 1DROPPED FOR WHICH ERROR?
36 003522 001004 BNE 1 :IF NOT FOR ERRORS, CONTINUE
37 003524 104403 000000' 005242' MSGN$ ,BEGIN,DRP1 tASCIT MESSAGE CALL WITH COMMON HEADER
38 003532 000412 BR 104
39 003534 005367 174714 1¢: DEC NUM tWAS UNIT NOT FOUND?(NON EXISTENT UNIT)
40 003540 001004 BNE 24 ;IF NOT, CONTINUE
41 003542 104403 000000° 005260’ MSGN$ ,BEGIN,DRP?2 tASCII MESSAGE CALL WITH COMMON HEADER
42 003550 000403 B8R 10¢
43 003552 e:
003552 104403 000000’ 005276° MSGNS$ .BEGIN,DRP3 ;ASCIT MESSAGE CALL WITH COMMON HEADER
44 :+ ACTUAL UNITS FOIND
45 003560 000207 10¢; RTS PC

46
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S€Q 0042
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HOOUWLE CODE

Pt e pa

P T T N T N T T L L
PR TSt I E Tttt Bt drd Sri= 13 PR S S S 4 et I ST

003562
003566
003574
003602
003610
003614

003616
003622
003630
003636
003644
003652
003654
003660
003662
003666
003670
003674
003702
003710
003716
003724
003732

004767
012767
016767
016767
016700
000424

004767
012767
016767
016767
026767
100403
016700
000402
016700
006300
010067
012767
012767
012767
012767
012767
000167

001066
000030
174650
174320
174316

001032
000031
174616
174272
174272

174716
174254

174502
000020
000044
000001
177777
17277717
000322

174576
174602
174572

174542
174546
174536
174724

174370
174446
174500
174434
174342

| 4

SEQ 0043

(6060000000000 0008600008040000000000000000000000000000000000a000400000000
MAITENENCE READ
SET UP A PACKET WITH:

®e B8 & Wr WS B WA B8 G ®

MAITR:

OPCODE & MODIFIER

REGION ID & REGION OFFSET

READ BUFFER DESCRIPTOR
BYTE COUNT

THEN SEND THE PACKET

3‘t““‘.‘.“‘t.‘.““‘“‘..".“t“t“‘....“‘.“““““““t.‘t‘ttt.0

JSR
MOV
MOV
MOV
MOV
BR

PC.,CLRPAK

0P ,MRD,P . OPCD « CMPACK
RBFFEA,P.ADEA+CHMPACK
RBUFPA,P . ADPA+CMPACK
RBUFSZ,RO

MAITP

s @e G B3y @4 S W Ve B O

;CLEAR THE PACKETS
:SET THE OPCOUOE
;SET THE BUFFER DESCRIPTOR

STORE THE BUFFER SIZE IN WORDS
{SET UP THE REST OF THE PACKET

;.“l‘tt‘t“““t“lt“t““"‘.t‘t‘tt‘t‘.“““‘t““‘“t‘t‘.ttt‘t‘.t..

MAITENENCE WRITE
SET UP A PACKET WITH:

is:
MAITP:

OPCODE & MODIFER

REGION ID & REGION OFFSET
WRITE BUFFER DESCRIPTOR
B8YTE COUNT (EITHER WBUFSZ OR LIMIT IF WBUFSZ > LIMIT)

THEN SEND THE PACKET

JSR
MOV
MOV
MOV
cHP
8MI
MOV
B8R

MOV
ASL
MOV
MOV
MOV
MOV
MOV
MOV
JHP

PC,CLRPAK

¢0P MR , P . OPCD » CMPACK
WBFFEA,P.ADEA +CMPACK
WBUFPA P, ADPA +CHPACK
??UFSZ.LIHIT
LIMIT,RO

MAITP

:BUFSZ.RO

0
RO,P.BCNT.CMPACK
016. ,RSPLEN
036. .CMPLEN
01.P.RGID.CMPACK
0177777.CMPVIR
©177777,.RSPVIR
SEND

W ®e G Wi B3 S W3 B & Ve

.‘.“‘.““.““‘t““.‘.““‘“t.““‘t&.“O“.“0‘0““““.“0‘.‘.‘.

;:CLEAR THE PACKETS

sSET THE OPCOOE

;1SET THE BUFFER DESCRIPTOWR

i

;IS THE BUFFER SIZE > LIMIT?

1 IF NOT, WBUFSZ IS OK

:STORE THE BUFFER SIZE IN WORDS
sAND SKIP

tSTORE THE BUFFER SIZE IN WCRDS
sMAKE IT NUMBER OF BYTES

1SET WRITE BUFFER SIZE

;SET RESPONCE PACKET LENGTH
;SET COMMAND PACKET LENGTH

:SET REGION ID = 1

;SET COMMAND VIRTUAL CIRCUIT ( 1 FOR DM)
;SET COMMAND VIRTUAL CIRCUIT

1 SEND THE PACKET
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MOOULE CODE

OB N S WM -

003736
003742
003750
003754
003762
003770

003772
003776
004004
004010
004016
004024
004032
004040
004042
004046
004054
004062

004767
012767
016700
016767
016767
000415

004767
012767
016700
016767
016767
012767
012767
006300
010067
016767
016767
000476

000712
000042
174166
174154
174464

000656
000041
174122
174434
174104
000049
000040

174330
174514
174510

174422

174420
174414

174366

174366
174356
174240
174316

174342
174336

;0‘.“““‘.‘...“““.“““0‘0““‘....“0.““.“‘.‘0‘.“.i“‘tt‘..0‘

WRITE

SET UP OP CODE, MODIFIERS,BUFFER SIZE (BYTE COUNT),
BUFFER DESCRIPTOR (PYSICAL AND EXTENDED ADDRESS)

LET READ SET SIMULAR DATA IN THE PACKET:
DISK ADDRESS AND CYLINDER ID (LOGICAL BLOCK NUMBER),
THEN SEND THE PACKET.

006000000008 0800800000000860880400000000000880088808000800040040000000800
WRITE: JSR PC,CLRPAK sCLEAR PACKETS
MOV 0P ,WR P, OPCD+CMPACK sSET THE OPCOOE
WRITEA: MOV WBUFSZ,RO ;STORE THE BUFFER SIZE IN WORDS
MOV WBUFPA P, ADPA «CHMPACK $SET THE BUFFER DESCRIPTOR(PA)
ggv :g:SEA.P.RDEAOCHPACK ;SET THE BUFFER DESCRIPTOR(EA)
3

e me S5 B We we s 8

S0 B8 B B¢ S+ B G B BF Ge

;“““t“‘...““.“.““‘..“.“.‘0‘0“..‘.“..““ttt“‘O.‘...‘.‘..t‘

READ

SET UP OP CODE, MODIFIERS,BUFFER SIZE (BYTE COUNT),

BUFFER DESCRIPTOR (PYSICAL AND EXTENDED ADDRESS),

DISK ADDRESS AND CYLINDER ID (LOGICAL BLOCK NUMBER),
THEN SEND THE PACKET.

:

1000080000000 08800800000040000A000800000000000000088800008000¢000000000s
READ: JSR PC, CLRPAX ;CLEAR PACKETS
MOV o0P ,RD,P,0PCD . CMPACK :SET THE OPCOOE
MOV RBUFSZ RO :STORE THE BUFFER SIZE IN WORDS
MOV RBFFEA,P.ADEA+CMPACK :SET THE BUFFER DESCRIPTOR

MOV RBUFPA, P, ADPA+CMPACK 8
1SET RESPONCE PACKET LENGTH

READA: MOV 032. ,RSPLEN
MOV 032, .CMPLEN ;SET COMMAND PACKET LENGTH

.« Be GF B B S 85

me B¢ @y G & W3 W W

ASL RO tMAKE IT NUMBER OF BYTES
MOV RO ,P.BCNT .CMPACK ;SET READ BUFFER SIZE

MOV SECL ,P.LBN+CHPACK $SET LOGICAL BLOCK NUMBER
MOV SECH,P . LBN+2CMPACK :

B8R SEND :SEND THE PACKET

SEQ 0044
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MODWE CODE

V.Y, RET, JUF ¥V

004064
004070
004076
004104
004112

004114
004120
004126
004134

004136
004142
004150
004156
004164
004172

004767
012767
012767
012767
000462

004767
012767
012767
000413

Q04767
012767
012767
012767
012767
000432

000564
000013
000074
000074

000534
000010
000014

000512

000001
000060
000014

174274
174166
174244

174244
174136

174222
174216
174106
174164

1900000008 0000000000000000800000000000000000000800088000000000ssesrtstsnns
DETERMINE ACCESS PATHS
SET UP CODE, GO SEND PACKET

;“t‘.““‘.“.“““t‘t‘.“‘.“‘.‘.0“““.‘.‘..0.““‘.“t‘Ot"0ttt.tc

DAP: JSR PC.CLRPAK ;:CLEAR PACKETS
MOV o0P ,DAP ,P.OPCO«CMPACK  ;SET OPCODE
MOV 060, ,RSPLEN $SET LENGTHS
MOV #60. ,CMPLEN ;
BR SEND ;SEND THE PACKET

;“.““‘.‘.““"tt““““‘t“““‘.t“‘.“‘O‘t‘t.“‘.“‘t““&t‘tt“t

AVAILABLE PACKET
SET 0P CODE AND MODIFIERS THEN SEND THE PACKET

S Be G B0 0w

H
;“““‘t“.“““..#‘.“““““.““‘“““t““‘.“‘t...totttttbtttt‘

AVAILB: JSR PC,CLRPAK ;CLEAR PACKETS
MOV o0P . AVL P, OPCO+CMPACK :SET THE OPCOOE
MOV #12.,RSPLEN :SET RESPONCE PACKET LENGTH
BR GYSTAA ;SEND THE PACKET

;““‘.".““‘.“0““.‘“t“‘t“‘.““““ttt“.tt"t“t“t‘tttttt‘t“

GET UNIT STATUS

SET OPCODE AND MODIFIER (FOR THEN NEXT UNIT
THEN SEND THE PACKET

6000680080840 0000000088000080R0e0s0sttttitotRttttsttsttostssssissisensss
GTSTAT: JSR PC,CLRPAX ;CLEAR PACKETS

MOV 00P ,GUS,P.OPCD+CMPACK  ;SET THE OPCODE

MOV oMD .NXU, P . MOD +CMPACK :CLEAR MODIFIERS

MOV 048 . ,RSPLEN :SET RESPONCE PACKE1 LENGTH
GTSTAA: MOV e12. .CMPLEN :SET COMMAND PACKET LENGTH
BR SEND ;SEND THE PACKET

*r @8 Ms Ws Wa W

S0 94 VS 52 S B W

EQ 0045
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MODUWLE CODE

N.X, Y. VN Y7 10300

004174
004174
004200
004206
004214
004222

004230

004232
004256
004244
004252

004767
012767
012767
012767
012767

000413

004767
012767
012767
012767

000454
000040
000034

000200

000416
00004C

000011

174150
174056
174130
174150

174026
174104
174112

14

g.“‘..“..‘““‘.“tt‘.“““““““l..“““‘l“‘“““....t...‘t.‘0.

THEN SEND PACKET

SET CONTROLLER CHARACTERISTICS

SET OP CODE AND CONTROLLER FLAG (ENABLE ATTENSION MSGS)
CLEAR MSCP VERSION, HOST TIMEOUT, USE FRACTION,
AND ALL OF QUAD WORD TIME AND DATE.

;“‘t‘.““##‘“t“t‘.“..““t“.“‘i.“““““.t““““‘t“‘tt.t....

SCC:
JSR PC.CLRPAK
MOV 032. ,CMPLEN
MOV #28. ,RSPLEN
MOV #0P . SCC,P.0PCO+CMPACK
MOV OCF . AVL ,P . CNTF +CMPACK

BR SEND

;GO CLEAR THE COMMAND PACKET
;SET UP COMMAND PACKET LENGTH
$SET UP RESPONCE PACKET LENGTH
$SET THE OPCOOE

;SET THE CONTROLLER FLAGS

:+ 7O ENABLE ATTENTION MSGS
;SEND THE PACKET

;‘.“.“t‘t‘t‘t‘.“‘.“““‘.‘i.“.l“““‘tt‘t“lttt‘t“‘l.t“““t“‘i

ONLINE

SHADOW UNIT, ERROR FLAGS
THEN SEND PACKET

H

SET OPCODE, MODIFIERS, UNIT ID, HOST ID

e we B¢ B w2

;"“‘l“‘“‘t‘.“‘....‘.““t..l.“‘t‘t‘.‘.““‘t‘t‘ttt..““““.‘it‘t

ONLINE: JSR PC.CLRPAK
MOV 032. ,RSPLEN
MOV #36.,CMPLEN

MOV 0P .ONL ,P . OPCD «CMPACK

;CLEAR PACKETS

; SET RESPONCE PACKET LENGTH
;SET COMMAND PACKET LENGTH
:SET THE OPCOOE

SEG 0046
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MOOUWLE CODE

v X ENY. RV, I WY Y

004260
004264
004266
004274
004302
004310
004316
004324
004330
004330

004334
004334

004342
004342
004346
004354
004356
004364

004 366
004 366
004372
004374
004400
004402
004406
004412
004414
004422
004424
004432
004434
004442
004444

005267
001775
016767
016767
042767
052767
052767
005777

104400

005067
022767
001524
022767
001527

016700
001513
042700
001510
005067
122700
001015
032767
001472
022767
001464
022767
001460
000461

174004
173776
174302
040000
100000
140000
173456

000000’

000000’

173710
000100

000102

173716
177740

173500
000013

001000
000053
000113

174066
174064
173756
173750
173736

004342

173732
173722

173374
173656
173646

;‘t‘“‘ttt“"‘t“.“‘.““ttt‘.“‘t‘t.t““.“““ttOt‘tttt“0““‘.0‘.

s We WM @F G Be W W Ve WF WS Ve WE W S Ve We

SEND - SEND A PACKET ;
INTERP - WAIT FOR AN INTERRUPT ,

SET UP THE COMMAND REFERENCE NUMBER AND UNITNO IN THE PACKET ;

SET OWN, CLEAR FLAG IN THE COMMAND RING (FOR CONTROLLER) ;

SET OWN & FLAG IN MESSAGE RING (FOR INTERRUPTS BY CONTROLLER) ;
AFTER INTERRUPT, MAKE SURE THE PACKET WAS PROCESSED (NO HARD
OR SOFT ERRORS) THEN RETURN TO CYCLED.

INPUT: CMPACK IS FILLED EXCEPT FOR CMDREF € UNITNO
INTERRUPT VECTOR AND BR LEVEL ARE ESTABLISHED
OUTPUT: MSPACK 1S FILLED

CLEAR CARRY IF COMMAND PACKET WAS OK
ELSE GO DO A HARD/SOFT ERROR

;tt“‘.t.‘“t“‘tt“t.““l#tt‘#“t“““.“tt‘..“t‘t“‘..‘.““.t“ttt

SEND: INC CMDREF ;NEW COMMAND REFERENCE NUMBER
BEQ SEND ;COMMAND REF & CANNOT = O
MOV CMDREF ,P.CRF +CMPACK :SET COMMAND REF NUMBER
MOV UNITNO,P.UNIT+CMPACK ;SET UNIT N ™BER
8IC ORG.FLG,COMMND .2 ;1CLEAR FLAG
BIS ORG.OWN,COMMND « 2 ;SET OWN FOR COMMAND RING
BIS #<RG.OWN+RG.FLG> ,RSPONC+2 ;SET OMN AND FLAG FOR MESSAGE RING
INTERP ST SADDR ;FORCE POLLING TO PACKET
EXIT$ ,BEGIN ;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT.
NTRUPT :
3 ---------------------------------------------------------------
PIRQS ,BEGIN,1¢ : QUEUVE UP TO CONTINUE AT 1% AND RTI
‘ ------------------------------------------------------------
1s
CLR RINTR ;CLEAR INTERRUPT FLAG
cP #0P .AVA,P ,OPCD+RSPACK {WAS AN AVAILABLE ATTENTION RECIEVED?
BEQ 15¢ :IF IT WAS, EXIT
cHP o0P .ACP ,P ., OPCD+RSPACK {WAS THE ACCESS PATH ATTENTION RECIEVED?
BEQ 164 sIF IT WAS, GO PROCESS
;: ELSE CHECK SUCCESS
24:
MOV P.STS+RSPACK,RO : SUCCESS?
BEQ 144 s IF YES, EXIT
BIC 0177740, ,R0O 1CLEAR UPPER 11 BITS OF SUB-STATUS
BEQ 144 s IF SUCCESS = O, EXIT OK
CLR ERRTYP ;1 IF GOT HERE, ERROR
cmPB &ST.DRV,RO ; DRIVE ERROR?
BNE 3 1IF NOT NEXY TEST
817 #SR.DUA,SR1 ;ARE WE DUAL PORTING?
8€EQ 124 +IF NOT, GO REPORT ERROR/ELSE EXPECTED
cHP 0<ST.DRV+SC.STO>,P.STS+RSPACK :IS IT AN SDI RESPONCE TIMEOUT?
B8EQ 10¢ +IF TRUE, DRIVE IS NO1 ONLINE, EXIT
cMP 0<ST.DRV+SC.INV>,P,STS+RSPACK ;IS IT THF INVALID SDI RESPONCE?
BEQ 104 ;IF TRUE, DRIVE IS NOT ONLINE, EXIT
BR 124 tELSE HARD ERROR
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MOOWE COOE

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
a7
88
89
90
91
92
93
94
95
9%
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

004446
004446
004452
004454
004462
004464
004464
004470
004472
004500
004502
004502
004506
004510
004516
004520
004520
004524
004526
004526
004532
004534

004542
004544
004546
004546
004552

004554
004562
004564
004572
004574
004602
004604
004606

004610
004610
004616

004620
004620

004622
004622
004624
004626

004626
004632
004634
004642
004644

122700
001004
012767
000531

122700
001004
012767
000522

122700
001004
012767
000533

122700
001431

122700
001005
022767

001427
000421

122700
001022

022767
001410
022767
001404
022767
001002
000261
000207

012767
000453

000472

000241
000207

005767
001004
012767
000767

000012
000003

000011
000032

000010
000001

000006

000004
000003

000003

000011
000003
000042

173632

177777 173622

173424

173406

173370

173630

173610
173600
173570

173270

34

a4

S5%:

6$:

8s:

9¢:

CMP8
BNE
MOV
BR

CcMPB
BNE
MOV
BR

cHPB
BNE
MOV
BR

CcHPB
BEQ

CcHPB
BNE
oy o

8EQ
BR

cHPe
BNE

@ST.CNT RO

43
OERR . 3 ,ERRTYP
ERRORH

gST.HST.RO

$
O0ERR .32 ,ERPTYP
ERRORH

@ST.DAT,RO

6%
O0ERR. 1 ,ERRTYP
ERRORS

#ST.WPR, RO
12¢

3§T.AVL.RO
0P .GUS ,P . OPCD+CMPACK

144
124

@ST.OFL RO
134

i CONTROLLER ERROR?

; IF NOT NEXT TEST
1ELSE, SET ERROR TYPE
;AND HARD ERROR

; HOST BUFFER ACCESS ERROR?
: IF NOT NEXT TEST

;ELSE, SET ERROR TYPE

;AND HARD ERROR

i DATA ERROR?

s IF NOT NEXT TEST
;ELSE, SET ERROR TYPE
;AND SOFT ERROR

; WRITE PROTECTED?
tELSE HARD ERROR

; STILL AVAILABLE?

; IF NOT NEXT TEST

;ELSE, IF COMMAND WAS

: GET UNIT STATUS

s THEN EXPECTED & LEAVE ROUTINE
tELSE HARD ERROR

3 UNIT OFFLINE?
s IF NOT NEXT TEST

; es4« OFFLINE WHEN TRIED ONLINE OR GET UNIT STATUS

104

- S8
12¢:

$ 8%
13¢:

; sss
144

15¢:
: 88
3 S48

164¢:

cHe
BEQ
cHP
BEQ
cHe
BNE
SEC
RTS

MOV
8R

:gz.ONL.P.OFCDoCHPACK
:gg.GUS.P.OPCDOCHPACK
o0P . WR ,P ,OPCD +CMPACK
124

PC

#ERR .6 ,ERRTYP
ERRORH

sWAS IT AN ONLINE COMMAND?

:IF S0, SET CARRY/EXIT

;IS IT GET UNIT STATUS COMMAND?
:IF SO, SET CARRY/EXIT

:IS IT WRITE COMMAND?

:IF NOT, REPORT HARD ERROR
:ELSE, SET CARRY TO

SEQ 0048

:AND RETURN TO DROP DRIVE/AWAIT AVAILABLE DRIVE
HARD ERROR EXIT WITH ERROR TYPE = 6

;ELSE, SET ERROR TYPE
; AND HARD ERROR

SOFT ERROR EXIT WITH ERROR TYPE = O
:ERROR WITH ERRTYP = 0 & IS A SOFT ERROR

ERRORS

SUCESSFWL EXIY

cLC
RTS

PC

WAIT FOR ATTENTION INTERRUPT
DID WE GET AN AVAILABLE ATTENTION MESSAGE THAT WE EXPECTED?

;IF EXPAV IS NOT O, WE GOT ONE WE DION'T EXPECT
;CLEAR SXPECTED AVAILABLE ATTENTION MESSAGE WORD

TSY
BNE
MOV
BR

EXPAV

164

0177777 ,EXPAV
144

;: ST.CMP,ST.MFE,.ST.ABO.ST.CMO

;CLEAR CARRY ‘CAUSE PACKET IS OK

:ELSE, OK, SO FAR.

: AND RETURN
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MODULE CODE

113 004644 052767 140000 173410 8IS 9<RG.OWN+RG.FLG> ,RSPONC +2 ;

114 004652 000626 BR INTERP ;WAIT FOR RESPONCE OF LAST PACKET SENT

115
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SEQ 0050
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MOOUWLE CODE

VR NOWVNB W

16
17
18
19

21

23
24
25
26
27
28
29

31
32
33

35
37

39
40
41
42
43
44

45
46
a7
48
a9

004654
004654
004662

004664
004672

004674
004702
004704
004706
004712
004714
004716
004722

004726
004732
004736
004740
004742
004744

004746
004746
004754
004756

004762
004764

004770
004776

005002
005004

017767
001421

104420
000466

104403
010346
010446
004767
012603
012604
004767
005267

012702
012705
005025
005302
001375
000207

032767
001403
005267

000407
004767

104405
004767

000261
000207

173372

000000° 000454°

000000* 005334°

174532
177252
173116

000064
000272

000004
173062

000056

000070

173572

173042

000000

100060000 00RAMAERIOEIENRE0E000000000040800000000000000000000000000000
CLEAR PACKETS

ASSUMPTION: 1) RESPONCE BUFFER PRECEDES THE COMMAND BUFFER
2) TWO WORCS BEFORE EACH BUFFER IS FOR LENGTH
OF PACKET AND VIRTUAL CIRCUIT
OUTPUT: R2 = O WHEN DONE
RS = ENO OF COMMAND PACKET WHEN DONE

;PSRN EEEE005000000008008008808800000800000880000800000800000000848000000
CLRPAK:

MOV 8SAREG ,NUM sIF SA REG NOT ZERO, STORE IN NU™

BEQ S4 :IF SA REG IS ZERO, CLEAR PACKETS

SEOSEENNE00SEESEEEANNAEREREEAE0SMEE0E00004044080000080800000000

;CONVERT NUM TO ASCII AND
;STORE AT ADR1

OTOAS ,BEGIN,NUM,ADR]

{0600 EE04E000808000080008000808088888008040444048880088008080004

MSGN$ ,BEGIN, SANOTO ;ASCII MESSAGE CALL WITH COMMON HEADER

MoV RS, -(SP) sSAVE R3

MoV R4, -(SP) ;SAVE R4

J5R Pe.INITUD sRE INIT SA REGISTER

MOV (SP).,R3 ;RESTORE R3

MOV (SP)+,RA +RESTORE R4

JSR PC.SCC :SET CONTROLLER CHARS AGAIN

INC HRDCNT ;s INCREMENT HARD ERROR COUNT

;DOING THIS MWILL CAUSE ANOTHER CALL TO CLRPAK

Ss: MOV 52. .R2 ;R2 = 0 OF WORDS TO CLEAR

MOV #RSPLEN.RS ;RS -> RSPLEN, 1S7T WORD TO CLEAR
64: CLR (RS). ;CLEAR WORD

DEC R2 ;:R2 = ZERO? (DONE CONDITION)

BNE 64 ;s IF NOT ZERO, LOOP

RTS PC sRETURN
IS80S000000000000000000000000080844000000000608080008000000000000880000
$ H
: MARD ERROR CARRY WILL BE SET ;
H H
(008088060000 E0E00400600000000058000000000000000000804005000000000000000
ERRORM :

8IY OSR.REP,SR1 ;00 WE REPORT THE ERROR?

BEQ 74 :IF SO, REPORT

INC HROCNT :ELLSE, INCREMENT THE HARD ERROR

; COUNT IF NOT REPORTED

B8R 84 ;SKIP REPORT
7%: JSR PC.SETTAB ;SET UP TABLE

1000060808005 000000808008R00080808000000000000400400000000000040

HRDERS .BEGIN , NULL H

(RS EA00R0EEEOBERASEERNNN000EANLNRANIERL04E00000000000040000

JSR PC,PRINTE
8%: SEC

RTS PC ;RETURN TO CYCLED

;‘t.‘.““0“““‘.“.‘.“““.‘“.“l‘t‘.‘.“‘.“““.“..“‘C"tlt‘.t0
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MODWE CCOE

51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69

a7

89

005006
005006
005014
005016

005022
005024

005030

005036
005042
005044

005046
005046
005054
005062
005070

005072

005072
005100

005102
005110

005112
005120

032767 000004 173002
001403
005267 173020

000407
004767 000016

104406 000000’ 000000

004767 000030
000261
000207

016767 172734 173024
016767 173230 173022
017767 173164 173012
000207

104420 000000’ 000310’
000466

104420 000000' 000306
000475

104420 000000’ 000302’
000504

: SOF T ERROR CARRY WILL BE SET :
;tttt“.“..tt‘t‘o.t‘ttttt“"t‘...t.“‘t‘.tttttt‘00“.00‘..00..0.t.oc‘..
ERRORS :
8I7 #SR .REP,SR1 ;00 WE REPORT THE ERROR?
BEQ 94 ;IF SO, REPORT
INC SOFCNT tELSE, INCREMENT THE HARD ERROR
; COUNT IF NOT REPORTED
BR 108 ; SKIP REPORT
9s: JSR PC,.SETTAB ;SET UP TABLE
1808808000080 008085000800800088080088800008000000000000080000000
SOFER$ .BEGIN, NULL :
10600000058600080800000808500000480000080080088038008008008080800000
JSR PC.PRINTE
104 : SEC :SET CARRY
RTS PC ;RETURN TO CYCLED
SESAE0E0ESSRESE0A0NSEEIEEENREIEIRRENNSI00000004040858884444000004000
SETTAB

- B¢ @ B @

SET UP A TABLE OF VALUES FOR A SOFT OR HMARD ERROR

3““.“‘.‘“‘““t“““"““.““tt“‘“““.O..“C‘..““t“‘t“““

SETTAB:

MOV ADOR , CSRA ;SET UP CONTROL STATUS REG REPORT
MOV P.STS+RSPACK,ASTAT ;SET UP STATUS
:?g SEAREG.ACSR sREPORT WHAT IS STATUS REG

3.“‘..‘t“t..“‘..“..““‘.“‘.“t“.““t‘tt.“tttt““‘#tt“t.t““‘

PRINT EXTENDED ERROR MESSAGE
PRINT STATUS, OPCODE., UNIT NUMBER, BYTE COUNT, LBN AND ADDRESS

*% B S s O

;“‘.“‘.‘.‘.‘tt“““..‘0.“.“‘#““#‘.‘.‘.“‘#0#“.““““tttttt‘.“

PRINTE :
(6650680080008 0600000800500480000088040400000040000000000000008s

;CONVERT P_STS+RSPACK TO ASCII AND
:STORE AT ADRL
OTOA$ ,BEGIN,P.STS+RSPACK, ADR1

1608008000888 4804000880080008804008000800088008000000000000000

1960008008608 00400806800080000840000800480000088008080888000000000s
;CONVERT P.OPCD+RSPACK 1O ASCII AND
:STORE AT ADR2

OTOA$ ,BEGIN,P.OPCD +RSPACK , ADR2

3‘“““‘.““.0‘.‘t‘.“““..‘“t##““““““‘““‘.““““

;‘“““‘..“““.““““.“.““‘#““““.‘t‘tt‘.t.“‘.‘ttt“
;CONVERT P,UNIT+RSPACK TO ASCII AND
;STORE AT ADR3

OTOAS$ ,BEGIN,P.UNIT+RSPACK,ADR3

3Q““.‘“““‘.“‘t“t““t““‘l“..‘t“t‘t““““t‘t‘t.“‘.
3.0“““.‘.“‘.“““““““.t.““‘tt““.‘t‘.t“‘t“““““

:CONVERT P.BCNT+RSPACK TO ASCII AND

SEQ 0051
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MOOULE CODE

91

92

93

005122
005130

005132
005140

003142
005150

005152
005160

005162
005170

005172
005200

104420 000000’
000513’

104420 000000°
000522°

104420 000000’
000531

104420 000000’
000540°

104420 000000°
000547

104403 000000
000207

B5
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000312°

000420’

000416°

000402

005376

sSTORE AT ADR4
OTOA$ ,BEGIN,P .BCNT «RSPACK , ADR4

19000060000000000000000800000000800000000800000000000000000000800

100500006000 00000000000000000000080000800800000008000080000000000
sCONVERT P_LBN.2.CMPACK TO ASCII AND
sSTORE AT ADRS

OTOAS ,BEGIN,P.LBN«2+CMPACK,ADRS

[0000000000000600000000000000008000800000000046000008000000000000

10060000000000000000000000000000060000000600008800080800000848000048
;CONVERT P LBN.CMPACK TO ASCII AND
;STORE AT ADR6

OTOAS ,BEGIN,P.LBN+«CMPACK, ADR6

166600000000000000080060000800000060000000000000000000000080000

16000600000000000000000000000000000080600000008080800080080080800000
sCONVERT P.ADEA.CMPACK TO ASCII AND
1STORE AT ADR?7

OTOA$ ,BEGIN,P.ADEA « CMPACK , ADR7

106600000000060088000880000000000000000000086000000080800000008

166060860060000000080000000000450000000808848000300080008008800008
sCONVERT P ADPA«CMPACK TO ASCII AND
1STORE AT ADRS

OTOAS ,BEGIN,P . ADPA«CHPACK , ADRS

160000000000006600000000000000600800000800000000000850060500800400
:?(SENQ.BEgEN.BMF sASCII MESSAGE CALL WITH COMMON HEADER

SEQ 0052
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MODLLE MESSAGE S

VR 9FT NEuh)

005202
005204
005206

005210
005212
005214
003216
005220
005222
005224

005226
005230
005232

005234
005236
005240

005242
005244
005246
005250
005252
005254
005256

005269
005262
005264
005266
005270
005272
005274

005276
005300
005302
005304
005306
005310
005312

005314
005316
005320
005322
005324
005326
005330
005332

005334
005336
005340

005444
005515"
177717

005475

000466
005675"
000475
006023
000504
177717

005444
005542
177777

005444
005560
1777717

005652
000475°
005662
006245"
000466
006732
177777

005652
000475

005662
006245
000466
006776
17771717

005652
000475’
005662
006245
000466 °
00704C°
177777

005707
0004 75"
005733
000504
005771
000466
005442°
1777717

006105’
000466
006142’

.SBTTL MODULE MESSAGES

INITEL:

INITER:

INITEZ2:

INITES:

ORF1:

DRPS:

ERRPAS:

SANOTO:

MSGe2
MSGA
177777

MSG3
ADR)
H1SG10
ADRZ2
MSGl4e
ADR3
177177

MSGe
MSGS
171777

MSG2
nSG6
1771

MSGS
ADR2
MSGY
M5620
ADR1
MSGD1
177777

MSGS
ADR2
MSG9Y
MSG20
ADR}
MSGD2
177777

MSGS
ADR2
MSG9

cs

SEQ G033
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MODULE MESSAGES

58
59
60
61
62
63
64
65
66
67
68

005342

005344
005346
005350

005352
005354

005356
005360

005362
005364

005366
005370

005372
005374

005376
005400
005402
005404
005406
005410
005412
005414
005416
005420
005422
005424
005426
005430
005432
0054 34
005436
005440

177777

006034
000466
177717

0065.56°
1777177

006433'
177717

006364
177777

005615°
171717

006215’
177177

006270'
000466
006362°
000475
006362
000504
006362
000513
006362°
000522°
006362
000531
006362
000540’
006362
000547
005442
177717

UNIOFF ;

WARN] :

WARN? :

WARNS :

ABORT :

ZERO:

BANNER :

1771117

MSGlé6
ADR1
177777

MSGAO
177777

MSG37
1777717

MSG36
1777717

MSG?
1777117

MSG19
1777717

DS

5EQ 0054
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MORE MODULE MESSAGES

1 .SBTTL
e LNLIST
3
4 005442 045 000 MSG1:
S 005444 045 10 117 HSG2:
6 005475 045 123 101 MSG3:
7 005515 106 117 125 MSGA:
8 005542 123 124 105 MSG5:
9 005560 1C5 130 120 MSG6:
10 005615 045 122 105 MSG7:
11 005652 045 104 122 MSGS:
12 005662 040 104 122 MSG9:
13 005675 040 111 116 MSG1O:
14 005707 045 123 117 MSG11:
1S 005733 040 040 040 MSGl2:
16 005771 045 103 110 MSG13:
17 006023 045 101 104 MSGl4:
18 006034 045 125 116 MSG16:
19 006105 045 123 101 MSG17:
20 006142 045 103 117 MSG18:
21 006215 045 122 111 HMSG19:
22 006245 045 104 105 MSG20:
23 006270 045 123 124 MSG21:
24 006362 040 000 MSG23:
25 006364 040 041 040 MSG36:
26 006433 007 007 040 MSG37:
27 006504 040 055 055
28 006556 040 111 106 MSGAO:
29 006651 040 111 116
30 006732 045 105 122 MSGD1:
31 006776 045 125 116 MSGD2:
gg 007040 045 104 126 MSGD3:
34 007126 RBUF :

35 000001

MORE MODULE MESSAGES

BEX

.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCI2
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASC1Z
.ASC1Z
.ASCIZ
.ASCII
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.EVEN
.BLKMW
.END

l"

' @CONTROLLER INIT ERROR,

'4SA REGISTER =

‘FOUND BY DIAGNGSTIC

'STEP NOT SET.’

*EXPECTED DATA WAS INCORRECT

'uRETRY COUNT EXCEEDED, ABORT'’

' SORIVE

* DROPPED. '

* IN STEP '

'9SOFT ERROR COUNT ¢/

' sss HARD ERROR COUNT o

‘gCHECK DATA ERROR COUNT o'

‘SADDR -

'SUNIT WAS FOUND OFFLINE. UNIT NUMBER =
'#SA REGISTER IS NOT ZERO, =

-SCONTROLLER IS GOING THROUGH INITILIZATION'
'4RING AREA NOT CLEARED®'

'wDEVICE ID BIT = °

:l?TATUS ENDCOD UNITNU BYTECO HI LBN LO LBN EXTADR PHYADRs'

* 1 OPERATING WITH NO DISK ACCESSING !w’

<07><07>' ' CUSTOMER DATA WILL BE OVERWRITTEN !¢’
------------------------------------- 8’ <07><07>

' IF YOU WISH TO DESTROY CUSTOMER DATA, SET B8IT1 (NOT BITO)w’

« IN SWITCH REGISTER 1(SR1) OF DUBD? EQUAL TO 1.#’

' SERRORS CAUSED DRIVE TO BE DROPPEDS'

'SUNIT WAS NOT FOUND BY EXERCISERs’

'SOVID]1 BIT SET HIGHER THAN ACTUAL @ OF DRIVES FOUNDs'

256. : THE READ BUFFER

SEQ 00355
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SEQ 0056
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Symbol teble

- CF . THSs

ABORT  005366R CF.576+ 000001 HC.CMD= 000004 MD.WBV= 000040 0P.ONL= 000011
ACSR  000102R CINTR  0O0254R HC .CPK= 000356R MOONAM  OOOCOOR 0P.RD = 000041
ADDR  OOOOO6R CLRPAX 004654R HC.RCT= 000002 MODSP  000252R OP.RPL* 000024
ADDR22+ 001000 CMOREF  000270R HC.RES= 000000 MSGD1  006732R OP.SCC 000004
ADR1  OOQO466R CMPACK 000362R HC .RPK= 000276R MSGD2 006776R OP.SHC* 000102
ADR2  OOO47SR CHMPLEN 000356R HC.SIZ= 000010 MSGD3  OOTOAOR OP.SUC= 000012
ADR3  000SO04R CMPVIR OOO0360R MROCNT 000044R MSGN$ = 104403 OP.WR = 000042
ADRa  O00O0S13R COMMND D00264R HRDERS = 104405 MSGS$ = 104402 OTOA$ = 104420
ADRS  000522R CONFIG 0O0O0S6R HROPAS 0Q00SOR MSGS = 104401 PA 000444R
ADR6  O000S31R CSRA  O0010GR ICONT  000036R MSG1  005442R PASCNT  000034R
ADR?  OOO0S40R CYCLED 002624R ICOUNT 0OO0O40R MSG10  00S675R PALS  0005S6R
ADR8  000S47R CYCLEL 003122R TONUM  000122R MSG11  005707R PA22  000562R
ASB 000106R DAP 004064R IMODX. = 000000 MSG12 005733R PICKBK 003154R
ASROS  002034R DATCKS= 104411 INIT = OOOO30R MSG13 005771R PIRGS = 000004
ASTAT  O00104R DATERS= 104404 INITER 00S210R MSG14  006023R PKTSIZ= 000060
AVAILB OO04114R DOINTR 0O03104R INITEL 005202R MSG16  006034R POPSP = 005726
AWAS  O00110R DROPL  003410R INITE2 005226R MSG17  0O06105R POPSP2+ 022626
BANNER 005376R DROP2  0O03420R INITES 00S234R MSG18  006142R PORTID O00O606R
BEGIN  OQOOOOR DROP3  003430R INITUD 001444R MSG19  006215R PRINTE 00S5072R
BITO = 000001 DROPE  003436R INTA  002072R MSG2  00S5444R PRNMSG  000462R
8IT00 = 000001 DRP1  005242R INTERP OO4330R MSG20  006245R PRTNUM= 000017
BITO1 = 000002 DRP2  005260R INTR  000120R MSG21 006270R PRTY = 000000
BITO2 = 000004 DRP3  005276R LIMIT  000S76R MSG23  006362R PRTYO = 000000
BITO3 = 000010 OVICE  0OO600R LOOP1  OO01300R MSG3  005475R PRTY1 = 000040
BITO4 = 000020 DVID1  00O0014R LOOP2  001330R MSG36  006364R PRTY2 = 000100
BITOS = 000040 EA 000446R L.CHVR= 000015 MSG37 OO6433R PRTY3 = 000140
8IT06 « 000100 EA22  000564R L.CNTI= 000014 MSGA  00S515R PRTY4 = 000200
BITO7 - 000200 EF .BBR= 000200 L.CYL = 000034 MSGAO  006556R PRTYS = 000240
BITO8 = 000400 EF .88U= 000100 L.DATA= 000050 MSGS  00S5542R PRTY6 = 000300
BITO9 = 001000 EF .FRS= 000200 L.ERLC> 000030 MSG6  00S5560R PRTY? = 000340
BITL - 000002 EF .LOG= 000040 L.EVNT= 000000 MSG7  00S5615R PS = 177776
BIT10 = 002000 EF.LST= 000100 L.GRP = 000040 MSG8  00S652R PSW = 177776
BIT11 = 004000 EF .MIS= 000001 L.SCTR= 000042 MSG9  005662R PUSH = 005746
BIT12 = 010000 €F .SEX= 000020 L.SLOT= 000002 NTRUPT OO4334R PUSH2 = 024646
BIT13 « 020000 ENDITé= 104413 L.TRCK= 000041 NULL * 000000 PURFLG= 000002
BIT14 = 040000 ENDS = 104410 L.UHVR= 000027 NUM 000454R P.ADEA= 000022
BIT1S « 100000 ERRORH 004 746R L.UNTI= 000016 OLDEA  00O0460R P.ADPA= 000020
BIT2 = 000004 ERRORS 005006R L.USVRs 000026 OLDPA  00O0456R P.BCNT= 000014
BIT3 = 000010 ERROR1 002150R L.VSER= 000044 ONEFIL= 000001 P.BUFF= 000020
BIT4 = 000020 ERROR2 002146R MAITP  003666R ONLINE O004232R P.CHST= 000020
BITS = 000040 ERROR3  002144R MAITR  003562R OPEN =+ 000000 P.CNCL* 000022
8IT6 = 000100 ERRORS 002132R MAITM 003616R 0P .ABO= 000001 P.CNT = 000006
BIT7 = 000200 ERRPAS 005314R MAP22$= 104416 0P .ACC= 000020 P.CNTF= 000015
8IT8 = 000400 ERRTYP 000106R MRIONC OC1412R OP.ACP= 000102 P.CNTI= 000024
8IT9 = 001000 ERR.O = 000000 MD.CMP= 040000 OP.AVA= 000100 P.CPSP= 000042
BREAKS = 104407 ERR.1 = 000001 MD.ERR= 010000 OP.AVL= 000010 P.CRF » 000000
BR1 000012R ERR.3 = 000003 MD.EXP= 100000 OP.CCD= 000021 P.CTMO= 000020
BR2 00001 3R ERR.32+ 000032 MD.FEU= 000001 OP.CMP= 000040 P.CYL = 000050
8T00$ = 104421 ERR.6 = 000006 MD .NXUs 000001 OP.DAP» 000013 P.ELGF= 000034
- COATA$: 104412 EXITS = 104400 MD.SCH* 004000 OP.END= 000200 P.FBBK= 000034
COERCT O000144R EXPAV  000464R MO.SCL= 002000 OP.ERL= 000101 P.FLGS= 000011
COMDCT 000146R FREE  00O0150R MD.SEC* 001000 0P .ERS* 000022 P.GRP = 000046
CF.AVL= 000200 GETPAS= 104415 MO .SER= 000400 OP.FLU= 000023 P.HSTI= 000020
CF.MSC+ 000100 GTSTAA 004164R MD.SPD« 000001 OP.GCS* 000002 P.HTMO= 000020
CF .0THa 000040 GTSTAT 004136R MD.SSH= 000200 OP.GUS* 000003 P.LBN = 000034
CF .SHD= 000002 GWBUF $= 104414 MD.VOL= 000002 OP.MRD= 000030 P.LGDT+ 000014
000020 HC.CCT= 00C006 MD.WBN+ 000100 OP .MWR= 000031 P.MEDI* 000034
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Symbol tasble
.MLUN= 000014 RESTRY OO01036R SA.S1 = 004000 SR4 000024R UF ,CMW+ 000002
.M0D = 000012 RESTR1 O0O01116R SA.S2 = 010000 START  0Q0660R UF . INA= 040000
.0PCD= 000010 RESTR2 001072R SA.S3 = 020000 STAT 000026R UF _.RMVs 000200
.OTRF = 000014 RES] 0GO00SER SA.S4 = 040000 ST.ABO= 000002 UF .RPL= 010000
_RBN = 000014 RESZ 000060R SA.VCE= 000177 ST.AVL= 000004 UF .SCH= 004000
.RBNS+= 000056 RG.FLG= 040000 SA.VEC= 000177 S71.CMD= 000001 UF .SCL= 002000
.RCTC* 000057 RG.OWN= 100000 SBADR  000102R ST.CMP= 000007 UF .WBN= 000040
.RCTS= 000054 RINTR  000256R SCC 004174R ST.CNT= 000012 UF . WPH= 020000
.RGID= 000034 RLIM = 000004 SC.DIS= 000400 ST.D0AT= 000010 UF . WPSs 010000
.RGOF = 000040 RSPACK O000276R SC.0UP= 000200 ST.0IA= 000037 UF .576= 000004
.SFTu= 000040 RSPLEN 000272R SC.INve 000100 ST.ORvV= 000013 UNIOFF 005344R
.SHST» 000042 RSPONC 000260R SC.I0P= 000100 ST.HST= 000011 UNITFL OO00610R
.SHUN® 000040 RSPYIR O000274R SC.NVL* 000040 ST.MFE= 000005 UNITNO 000602R
.STS = 000012 RSTRT  000112R SC.ST0= 000040 ST.MSK= 000037 UNSZH  000S74R
.SZ0F = 000012 Ré *%000006 SECH 000570R ST.OFL= 000003 UNSZL  000572R
.TIME+* 000024 R7 «%000007 SECL 000566R ST.SUB= 000040 VA 000442R
.TRCx= 000044 SANOTO O00S334R SEND 004260R ST.SUC= 000000 VECTOR 0000108
.UNFL= 000016 SAREG 000252R SEQACC 003342R ST.WPR= 000006 WARN1  005352R
.UNIT= 000004 SA.CMD= 034000 SETTAB O00S046R SYRO 000062R WARNZ2  005356R
.UNSZ= 000044 SA.CME= 000360 SETUP  002320R SVR1 000064R WARN3  005362R
.UNTI= 000024 SA.DIA= 000400 SNDSTP 002046R SVRZ 000066R WASADR O0O00104R
.USEF« 000022 SA.ERC+* 003777 SOFCNT 000042R SVR3 0000 70R WBFFEA 000452)
.VRSN=* 000014 SA.ERR= 100000 SOFERE= 104406 SVR4 000072R WBUFEA 000136R
.VSER=* 000050 SA.GO = 000001 SOFPAS 000046R SVRS 000074R WBUFPA 000134R
RANACC 003164R SA.INE= 000200 SPOINT O000032R SVR6 000076R WBUFRQ O0OOC0140R
RANDS = 1044]1° SA.INT= 000200 SPSIZ = 000040 SYSCNT 000052R WBUFSZ COO142R
RANNUM  00005S«R SA.LFC= 040000 SR.CMP= 004000 TABLEW 000614R WOF R 000116R
RBFFCA 000450R SA.MAP= 000100 SR.DUA= 001000 TEND 000654R WwoTO 000114R
RBUF 007126R SA.MCV= 000377 SR .REP= 000004 TIMER = 002260 WORK 000612R
RBUFEA 000130R SA.NSI= 002000 SR.SEQ= 002000 TIMOUT= 005670 WRITE O003736R
RBUFPA O000126R SA.PRG= 000001 SR.,SUM= 000010 TRPOFD= 000022 WRITEA 003750R
RBUFSZ 000132R SA.Q22+ 001000 SR, XFR= 000002 TRY 000604R XFLAG  OOOQOSR
RBUFVA 000124R SA.RSE+= 000017 SR1 000016R TSTOFL 002554R XMEM 000560R
READ 003772R SA.RSP= 003400 SRe 000020R UF .CMR= 000001 ZERO 005372R
READA  O04024R SA.SH = 000040 SR3 000022R
. ABS. 000000 000 (RW.I,.GBL,ABS,OVR)

010126 001
Errors detected: O

(RW,I.LCL,REL,CON)
sse Agsembler statistics

~Work file reads: O

- Work file writes: O

Size of work file: 12704 uUords ( S50 Peages)
" Size of core pool: 14336 Words ( 56 Pages)
Operating system: RT-11 (Under RTEM 11

" Elepsed time: 00:00:54.00
XOUBDO , XOUBDO/C = XOUBDO . DOC , DOXCOM . MAC , XDUBDO . MAC
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Cross reference table (TREF v05.01)

- COERCT

ABORT 17-55 28-730
ACSR 4-3¢ 27-76
ADDR 4 30 14-68 16-26¢ 17-48 26-27 27-74
ADDRZ2?2 4-30
ADR1 4-610 15-34 15-35s 17-34 21-33% 27-15 27-86 28-7 28-26
: 28-80
ADR2 4-630 15-30 15-31¢ 17-32 21-31 21-32« 27-87 28-9 28-23
~ ADR3 4-650 15-32 15-33» 17-48 27-88 28-11 28-49 28-84
ADR4 4-670 27-89 28-86
ADRS 4-690 27-90 28-88
ADR6G 4-710 27-91 28-90
ADR?7 4-730 27-92 28-92
ADRS 4-750 27-93 28-94
ASB 4-30
ASRO4 15-41 15-59 15-90 16-64 16-82 16-89 16-109¢@
ASTAT 4-30 27-715s
AVAILB 19-89 24-210
AWAS 4-30
BANNER 27-94 28-79¢
BEGIN 4-30 14-50 14-53 14-56 14-65S 15-15 15-30 15-32 15-34
15-88 15-93 16-23 16-31 16-31 16-79 16-86 16-132 16-135
17-42 17-46 17-48 17-49 17-50 17-55 17-56 19-85 19-115
21-41 21-43 26-29 26-32 27-15 27-16 27-44 27-61 27-86
27-92 27-9% 27-94
8Iv7o 4-30 7-57
8IT00 6-30
BITO1 4-15 6-40
BIT02 4-16 6-50
BITO3 4-17 6-68
8ITO4 6-70
8ITOS 6-8¢
81706 6-9¢
8IT07 6-108 16-51 16-53
8ITO8 6-110
81109 4-18 6-128
BIT: 4-30
8IT10 4-3¢ 4-19 6-13¢0
8IT1) 4-30 4-20 6-14¢
8IT12 4-3%0 6-15¢0
8IT13 4-39 6-160
BITia 4-30 6-170 8-4
8IT1S 4-3¢ 6-18¢ 8-3 16-45 16-50
8lie 4-30
8IT3 4-30
8ITa 4-30
8ITS 4-30
8176 4-30
8117 4-30
- BITS 4-30
81719 4-30
- BR} 4-39 16-129
BR2 4-30
BREAK ¢ 4-30 16-31 16-31
8T00#$ 4 30 15-30 15-32 15-34 21-31
CDATAS 4-3¢0 19-85 19-115
4-3¢0 14-58+ 15-34

28-34
28-31

15-36
17-25
20-15
27-87

28-42
28-39

15-39
17-26
20-17
27-88

28-51
28-47

15-55
17-32
21-31
27-89

SEQ 0058
28 56 28-61
28-82
15-57 15-80
17-34 17-38
21-33 21-37
27-90 27-91
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Cross reference table (CREF v0S5.01)

COWDCT 4-30
CF.576 11 8¢
CF.AVL 11 3¢ 25-16
CF.MSC 11-4¢
CF.0TH 11-5¢
CF.SHD 11-7¢
- CF.THS 11-60

CINTR 4-250
CLRPAX 22-13 22-33 23-12 23-30 24-8 24-21 24 -34 25-12 25-29

CHMDREF 4-310 14-64¢ 16-70 18-19¢ 26-20s 26-22
CMPACK 4-390 16-78 20-14s 22-15¢ 22-16¢ 22-34s  22-35s 22-36s 22-43»
23-33¢ 23-34¢ 23-38s 23-39¢ 23-40s 24-9 24-22¢ 24-35¢ 24-36»
26-77 26-85 26-87 26-89 27-90 27-91 27-92 27-93
CMPLEN 4-370 22-45+¢ 23-36+ 24-11s 24-38¢ 25-13s 25-31e
CMPVIR 4-380 22-47s
COMND 4-29¢ 4-41 16-80s 16-83s 26-24s 26-25¢
CONFIG 4-3¢
CSRA 4-3¢ 27-74s
CYCLED 15-69 19-18¢ 19-48
CYCLEL 15-92 19-110¢
DAP 24-8¢
DATCKS 4-3¢
DATERS 4-30
DOINTR 19-97¢
DROP1 15-71 21-16¢0
OROP2 18-34 21-19¢
DROP3  18-Se 21-22@
DROP4 21-18 21-21 21-240
DRP1 21-37 28-220
ORP2 2l-41 28-30¢
DRP3 21-43 28-38¢
ODVICE $-160 14-61¢ 15-52 15-64 15-77 18-61 21-24 21-30s
OVID1 4-30 14-61
EA 4-430 15-18 15-21 16-63 16-81 16-88
EA22 5-80
EF.BBR 10-20¢
EF.B88U 10-21¢
EF.FRS 13-3¢
EF.LOG 10-220
EF.LST 13-4¢
EF.MIS 13-5¢
EF.SEX 10-23¢
END$ 4-38 15-55 17-26 17-56
ENDITS 4-30 15-80 15-93
ERR.O 6-23¢
ERR.1 6-240 26-69
ERR.3 6-250 26-59
"ERR.32 6-27¢ 26-64
ERR.6 6-260 26-95
ERROR] 16-36 16-139 17-30¢
ERRORZ 16-144 17-29¢0
ERROR3 16-40 16-54 16-60 17-28¢0
ERRORS 16-69 17-25¢0
ERRORH 18-90 19-77 26-60 26-65 26-96 27-370
ERRORS 26-70 26-99 27-54¢0
ERRPAS 15-36 28-460

27-12#0

22-46+
25-15+

23-13s
25-16e

23-15e
25-32»

SEQ 0059
23-16¢ 23-31s
26-22¢ 26-23»
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Cross reference table (CREF v05.01)

ERRTYP
EXITS
EXPAV
FREE
GETPAS
GTSTAA
GTSTAT
GWBUF §
HC.CCT
HC.CMD
HC . CPK
HC.RCTY
HC .RES
HC . RPK
HC.SIZ
HROCNT
HROER$
HROPAS
ICONTY
ICOUNT
T1ONUM
IMOOX.
INIT
INITE]
- INITE2
INITES
INITER
INITUD
INTA
INTERP
INTR
.CHVR
.CNTI
CrL
.DATA
LERLC
.EVNT
.GRP
.SCTR
.SLoT
. TRCK
. UHVR
LJUNTI
.USVR
. VSER
LIMIT
LOOPL
LOOP2
MA 1 ONC
MAITP
MAITR
MAITW
MAP22¢
MD.CMP
*0.ERR
MD EXP

rrcrreCcCcCcrrecrrrrer

4-30
4-39
4-584
4-30
4-30
24 -24
18-30
4-30
8-140
8-13¢
8-16¢
8-12¢
8-114
8-15¢0
8-8¢
4-30
4-30
4-30
4-30
4-3¢
4-38
4-30
4-30
17-38
17-42
17-46
17-50
15-22
16-128
19-37
4-30
13-13¢
13-11¢
13-180
13-23¢
13-17¢
13-90
13-19¢
13-21¢
13-100
13 200
13-160
13-14¢
13-150
13-22¢
S5-160
15-53
15-63¢
15-45
22-18
19-112
19-111
4-30
10 3o
10 5o
10 4¢

26-46»
16-132
14-59

15-15
24 -380
19-30
15-57

8-16

15-32
17-49

15-57

28-2¢
28-140
28-18¢#
28-60
16-22¢
16-134¢0
19-100

15-120

22-37
15-57¢
15-78
15-88¢
22-40
22-130
22-33¢4

26-59¢ 26-64¢
26-29

19-35¢ 19-98+
15-39 16-23

19-68 24-340
15-88

27-23s 27-40»
27-44

15-88

27-19
26-286 26-114

22-39
15-81

15-94
22-424

26-69+  26-95s
26-108 26-110+
16-79 16-86

SEQ 0060
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Cross reference table (CREF v05.01)

.FEU 10-140

.NXU 10-160 24-36

.SCH 10-6¢

.SCL 10-7¢

.SEC 10-8¢

.SER 10-9¢

.SPO 10-13¢

.5SH 10-10¢

VoL 10-15¢

.WBN 10-11¢

.WBv 10-12¢

MODNAM  4-30

MODSP 4-3 4-30

MSG$ 4-30

MSG1 28-52 28-95 29-4¢0

MSG10  28-8 29-130

- MSG11l  26-46 29-14¢

MSGl2 28-48 29-15¢

MSG13 28-50 29-166

MSGl4e  28-10 29

MSG16 28-60 29-18¢

MSG17  28-55 29-19¢

MSG18  28-57 29-204

MSG19 28-76 29-21¢

MSGe 28-2 28-14 28-18 29-50

MSG20 28-25 28-33 28-41 29-22¢6

MSG21  28-79 29-23¢4

MSGe3 28-81 28-83 28-85 28-87

MSG3 28-6 29-60

MSG36 28-70 29-256

MSG37 28-67 29-26¢0

MSGA 28-3 29-70

HSGAO 28-64 29-28¢

MSG5 28-15 29-8¢

HSG6 28-19 29-9¢

MSG7 28-73 29-10¢

MSG8 28-22 28-30 28-38 29-11¢

MSG9 28-24 28-32 28-40 29-12¢0

MSGD1  28-27 29-30¢

MSGD2  28-35 29-31¢

MSGD3  28-43 29-32¢

MSGN$ 4-30 14-30 14-53 14-56
27-16 27-94

MSGS$ 4-3¢

NTRUPT 15-37 16-91 26-31¢

NULL 4-30 17-49 27-44 27-61

NUM 4-480 17-31s 17-32 17-33+

OLDEA 4-500 14-71s 15-18 15-21+

- OLOPA 4-49¢ 14-70¢ 15-16 15-20s

33333344433

ONEF IL 1-4¢ 1-8 1-581 2-1
ONLINE 19-42 25-290
OP.ABO 9-30

- OP.ACC 9-4¢

"OP.ACP 9-25¢ 26-38
OP.AVA 9-220 26-36
OP.AVL 9-S0  24-22

28-89

15-36

17-34

28-91

17-25

21-17»

K5

28-93

17-38

21-20=

29-24¢

17-42

21-23»

17-46

21-35+

17-50

21-39

17-55

2T-13e

21-37

27-15

>€EQ 0061

2l-41

21-43
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.CCD
.CHP
.DAP
.END
.ERL
.ERS
FLU
.GCS
.GUS
.MRD
MR
LONL
.RD

RPL
.SCC
. SHC
. SuC

LBV TILLTTTLLLeT

g

h -]
-

Age

-t =t

38

<
R

- » 1]
DD
(e lg]
ey =t =4
ownnm

VYDV VUVOT VYO

'v‘é
L
-l
T

9-64
9 70
9 80
9-210
9 230
9 9¢
9-104

24-9

24-35
22-14
22-34
25-32
23-31

25-15

23-13
4-3
4-3
4-42

17-32

22-15¢

22-16¢
12-9¢

12-42¢0

12-4¢

12-55¢8
12-200
23-39
12-32¢
24 -36+
12-6¢

26 -85
12-14¢

22-46+
12-11e

25-16+

12-51¢

12-34¢
23-40+

12-54¢
26-87

26-87

4-3
4-3

17-48
23-16+

23-15»
23-38»

26-22¢

27-90

22- 14+
26 -89

4-3
4-3

21-33
23-33¢
23-34s
27-89

27-91

22-34+¢
27-87

23-13s

s

4-3 4-3
4-3 4-3
27-86 27-87
23-31¢ 24-9¢

24 -22¢

24 -35¢

25-15e

25-32¢

%€Q 0062
4-3 4-3
4-3 4-3
27-92  27-93
26-36  26-38
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VTOVYVOVUVUOTOOUOLYD

.SHST 12-230 12-47¢
SHUN il 320  12-220 12-364
.STS 12-8¢ 18-80 18-84 26-42 26-51 26-53 27-75 27-86
.SZOF 12-564
LTIME 11 430
LTRCK 12-240
JUNFL 11-280  12-198  12-334
LUNIT 11-140 12-5¢ 12-S2¢ 18-36 26-23+ 27-88
LUNSZ 12-37¢  19-44 19-45
JUNTI 11-300  12-210 12-35¢
LUSEF 11-42+4
VRSN 11-39¢ 12-41¢
.VSER 12-38¢
PA 4-420 15-1€ 15-20 16-55 16-80 16-87
- PA1S 5-5¢
- PA22 5-74

PASCNT  4-3¢ 15-27

PICKBX 19-67 20-11¢

PIRQS 4-3¢0 16-135 26-32

PKTSIZ 8-9¢ 8-16

POPSP 4-38

POPSP2 4-3¢

PORTID S5-218 15-66« 18-25¢ 18-51s 21-24 21-26 21-30 21-33
PRINTE 27-45 27-62 27-85¢

PRNMSG 4-S548 14-60e 15-27 15-29+
PRTNUM  4-53¢ 4-54 14-60 15-29
PRTY 4-3¢

PRTYO 4-3 4-3¢

PRTY] 4-30

PRYY2 4-3¢0

PRTY3 4-3¢

PRTY4 4-3 4-30

PRTYS 4-30

PRTYS 4-30

PRTY? 4-3¢6

PS 4-3¢
PSW 4-3¢
PUSH 4-3¢

PUSH2 4-3¢

PURFLG 4-30

R6 4-30

R7 4-30

RANACC 20-14¢

RAND § 4-30 14-65 20-15 20-17
- RANNM  4-30 14-66 20-16 20-18
RBFFEA 4-450 15-42¢ 22-15 23-33
RBU 4-3 29-34¢

RBUFEA 4-3¢ 15-40

RBUFPA 4-3¢ 19-85 19-115 22-16 23-34

RBUFSZ 4-30 22-17 23-32
RBUFVA 4-30 15-39

READ 19- 23-300

READA 23-!” 23-35¢

RES1 4-3

RES2 4-30

RESTRY! 15-19 1S5-240

9€Q 0063




|

RESTRZ
RESTRT
RG.FLG
RG . OWN
RINTR
RLIM

RSPACK

RSPLEN
RSPONC
RSPVIR
RSTRY

SA.CMD

SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
SA.
.52

.53

.54

.SH

.VCE

cE
DIA
ERC
ERR
GO

INE
INT
LFC
MAP
MCv
NSI
PRG
Q22
HSE
RSP
Sl

VEC

SANOTO

SAREG
SBADR

SC.
SC.
SC.
sc.
S‘:.
- SC.

SCC

DIS
ouP
INV
10P
NVL
STO

SECH
SECL
SEND
SEQACC
SETTAB
SET\®
SNDSTP
SOFCNT
SOFERY
SOF PAS
SPOINT

[
-~

t . L] 1 ] ) »
F XV
®

¥y

83

LY
SEBIMADOAGLIWV

~N~N~uD

B G R G
2§&~DQJ=GHJ
PG ® SO

7-130

7-S7¢
7-34¢
7-27¢
7-498
7-210
7-53#
7-18¢6
7-39¢
7-19¢
7-438
7-288
7-5¢
7-60
7-74
7-8¢
7-22¢
7-33¢
7-26#
27-16
4-234
4-30
13-49¢
15-S1¢
13-56¢
13-480
13-460
13-55¢
18-18
S-11¢
$-10#
22-49
20 13
27-43
15-51
16-49
4-38
4-30
4-30
4-3%0

~J
'

PO

®

15-20¢
15-13¢
19-36
19-36
26-35¢
17-52
8-15
27-87
22-444
15-14
22-48»

16-38

16-29
16-76

16-45
16-37

16-37

16-35
16-53

16 37

28-55¢
14-68»

18-80
168-80
26-53
18-80
18-80
26-51
25-11e
14-67»
14-66¢
23-41
20-634
27-60
18-16¢
16-56
15-30
27-61

19-99
19-99

16-85
27-88
23-35e
16-22

16-138

16-38

14-69¢

18-84
18-84

18-84
18-84

27-22
20-24+
20-57»
24-12

27-734

16-65
27-57e

26-24 26-26
26-25 26 26

18-36 18-80

27-89
24-10s 24-23»

16-66 16-87«

16-48

16-28 16-77»

20-40s 20-41
20-64+ 20-60
24-39 25-18

16-127#

26-113
26-113
18-84

24-37«
16-90s

16-130+

20-44»
20-74»
26-200

NS
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19-44

25-14»
19-36»+

16-137

20-49s
23-39
26-21

19-45

25-30s
19-99+

17-33

20-70»

26-36

27-26
26-26+

27-13

20-72

26-38

26-113+

27-76

20-75+

26-42

23-40

26-51

SEQ 0064

26-33

27-75




SPSIZ
SR.CMP
SR.DUA
SR.REP
SR.SEQ
SR.SUM
SR.XFR
SR1
SRe
SRS
SR4
ST.A80
ST.AVL
ST.CrMO
ST.CP
ST.CNT
ST.DAT
ST.DIA
ST.DRV
ST.HST
ST.IF¥E
ST . MSK
ST.OFL
ST.SUB
ST.SUC
ST.WPR
STARY
STATY
SYRO
SVR]
SVR2
SVR3
SVR4
SVRS
SVRé
SYSCNTY
TABLEW
TEND
TIMER
TIMOU?
TRPDF D

TRY

TSTOFL
U .576
UF.CMR

UF . INA
JF,SCw
JF,9CL
yare

3 2%
4 200
4 180
4 160
4 199
4 179
4 150
4 30
4 30
4-3%0
4-%0
13 31¢
13-33%¢
13-30¢
13-360
13-39¢
13-37¢
13-410
13-40¢
13-38¢
13-34¢
15-27¢
13-32¢
13-28¢
13-29¢
13-35¢
4 3
4-3¢
4-3¢
4-3¢
4-30
4-%¢
4-3¢
4-30
4-3%¢
4-3%0
S-200
S-31¢
4-560
5.250
4-3
4-3
4-3

4 S0
5 -200
18 760
10-38¢
10-28¢
10-29¢
10-31¢
10 320
10 30¢
10-33%0
10 34¢
10 35¢
16 %o

4.3
19-82
19-19
27-%8
20-12
15-25
14 49
14 -49¢
16-72

19-70

26-57
26-67

18-78
26-62

18-84
18-76

26-72
14-460

14 -62¢
15-7S
16-27

4 3
4-3
4-3
4-3¢
15-23¢
19-32

19-113
19-75
27-55

14-51
14-51

26-75

26-47

26-82

17-54

19-86

15-44
15-25

26-51

15-61
18-65

~obbbd
VAl i e

26-49

15-44 19-19

26-53

18-22 18-39
4-3 4.3
4-3 4-3
4-3 4-3
4-30 4-30
17 S2 19-22

B6
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19-75

19-82

abhbbhd
L L

19-86

Lbbbd
AN
LR

19-113

L ¥R
[V RY RV RV
oo

20-12

obbhb

M (N
- A

26-49

bbb

t +
W b e (M
e

SEQ 0065
27-38  27-55
4-3 43
4-3 P
4-30 4 30
4 3¢




. F .

-
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(F WPS 10 370
UNJOFF 28 608

UNITFL 5 220
UNIThD © 560 15 43 15-67¢ 18-23¢ 1824 18 36 18 45  18-50¢ 18-56 1858 18 63. 21 31 2¢ 23

UNSZH S 140 19-440 19-47 20-25 20-28 20 41 20 72
UNSZL 5 1350 19-45» 19-65¢ 20 50 20-52 20-54 20 66
'L, 4-410 15 14e 15-1S 16-22e 16 23 16 78+ 16 79 16 85 16-86
VECTOR 4 3¢ 15-37 16-42 16-91s  16-127

wWARNL 14 -50 28 -640

NARNY  14-53 28-670

WARYS 14-56 28-708

WASADR 4 3¢

WMBFFEA 4-460 15-60¢ 15-91¢ 22-35 2%-16

MBUFEA 4-3¢ 15-58 15-89

WMBUFPA 4-3¢ 22-3%6 23-15

WMBUFRG 4-3¢

WBUFSZ 4-3¢ 19-60 22-37 22-41 23-14
WDF R 4-30
w070 4-30

WORX $.2%0 18-29¢ 18-32¢
WRITE 19-73% 2%-12¢

MRITEA 23-140

XF L AG 4-%0

XME™ S-60

ZERO 17-2% 28-760
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BxMO0 1114
BRE AKX 201¢ 16-31
870D 2200 15-30 15-32 15-34 21-31

3

3
CKDATA  3.2568 19-85 19-115
DATACK g

orsEn  3-2080

SEVN 3-2880 43 4-3 4-3 4-3 a3 4-3 4-3 4-3 4. - i )
DSEVNT  3-298¢ 4.3 a-3 4.3 4-3 a-3 a3 5 4-5 4-3 a-%
END -191¢ 17-26

ENDIT -1820 15-80  15-98%

ENOMOD  3-187¢ 15-55  17-56

EQUATS  3-306¢ 4.3

EXIT 1360 16-132  26-29

GETPA  3-2470 15-15  15-39  16-23  16-79  16-86

- MSGN 3-174¢ 14-50 14-53 14-56 15-36 17-25 17-38 17-42 17-46 17-50 17-55 21-37 21-41 21-43

~ OTOA 3.506¢ 17-32 17-34  17-48  21-33  27-15  27-86  27-87  27-88  27-89  27-90 27-91 2792 27-93
1400 14-65  20-15  20-17




