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IDENTIFICATION

- - - - - -

PRODUCT CODE: AC S914C MC
PROJUCT NAME: CXDUBEO - UDASOA/KDAS50Q DEC/X11 MOD
PRODUCT DATE: 1-0CT-1985
MAINTAINER: ROGER OAKEY
‘UTHOR : MATT TEDONE

THE INFORMATION IN THIS DOCUMENT IS SUBJECY 10 CHANGE WITHOUTY
NOTICE AND SHOULD NOT BE CONSTRUED AS R COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. OIGITAL EQUIPHENT CORPORATION ASSUMES NO
RESPONSIBIL ITY FOR ANY ERRORS THAT MAY AFPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
SOF TWARE ON EQUIPMENT THAT IS NOT SUPPLIED 8Y DIGITAL OR ITS
AFFILIATED COMPANIES.

COPYRIGHT (C) 1985 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DEC DIBOL RSX

DEC/CMS EduSystem UNIBUS
DECnet IAS VAX
DECsystem-10 MASSBUS vMs
DECSYSTEM-20 POP vT

DECUS POT Digital Logo

DECwriter RSTS

SEQ 0001
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1.0 ABSTRACT

CONFIGURATION REQUIREMENTS

The exerciser will be similar to that of other disk subsys-
tem exercisera. HWrites will be performed to the d sks fol-

lowed by read end compare of the data read.

will do all error retrying. Errors will be reported on the

console termineal.

All desired disk drives
simultaneously. If di

dota written wili go only as far as

memory .

on the control;cr will be exerc:sed
sk accessing is not required, then
he controller’'s RAM

f the results of the exerciser requires more information,

) ¢
other PDP-11 diagnostic

CZUDHA1 - UDAS0-A/KDAS0-
CZUDIAQ - UDARS0-A/KDRS0-
CZUDJAQ - UDASO-A/KDASO-
CZUDKAO - UDAS0-A/KDASO-

2.0 REQUIREMENTS

programs are available. They are:

Q Besic Subsystem Diagnostic
Q Disk Drive Exerciser

Q Disk Subsystem Exerciser

Q Disk Formatter.

The controller

SEQ 0002
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3.0

Haraoware for all ceases:
One DEC/X1! module configures for one UDASO-AR or KDAS0-Q
controller.

Hardware for disk .ccccoing:
One controller with st least one drive is the minimum
.-oun: or one controller with four drives is the maximum
amount .

Herdware for no disk accessing:
One controller is the only requirement.

Memory: DUBE requires
Decimal words -- 4096 MAX

START -UP

On the initisl start, the progrem will clear bitl of 'SRl
and type the following messages.

DUBEO PA:0060162 APC: 000674 PASS #00000

'IF YOU WISH TO DESTROY CUSTOMER DATA, SET _BIT1 (NOT BITO)
IN SWITCH REGISTER 1(SR1) OF DUBE? EQUAL TO &.’

DUBEO PA:0060210 APC: 000722 PASS #00000
*1 OPERATING WITH NO DISK ACCESSING !’

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

I¢ the operator wishes to exercise the drive, SR (bitl)
must be modified at location 16 of CXDUBEO module (see sec-
tion 9). This cen be acc lished by using the ‘MOD’ com-
merd supplied by the DECX11l run time system. Unless the
progres is reloaded or the operator modifies the location
aga'n, the contents of SR1 will remain the same on all sub-
sequent starts.

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

If bitl of SRl is equsl to O (zero). the following warning
will be typed.

OUBEO PA:0060210 APC: 000722 PASS 900000
*1 OPERATING WITH NO DISK ACCESSING !’

If bitl of SR1 is equal to 1 (one), the following warning
will be typed.

SEQ 0003
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5.0

7.0

8.0

OUBEQ PA:0060210 APC: 000722 PASS #00000
*9 CUSTOMER DATA WILL BE OESTROYED @!‘

cc<< NQTE »>>>
When this DEC/X11 module runs in diskless mode, its
dats rate exceeds all other devices. This mey ceuse
erroneous dates lates from other devices.

PASS DEFINITION

One pess of the DUBE module consists of 512 iterations of
the baric test sequence (write, read, dete-check). The
test sequence writes e user defined number of words (de-
feult is 256) words, reads 256 words, and data-compare
same.

EXECUTION TIME

The default execution time of one pass of ODUBE running
slone on a POP-11/8A under sequential disk accessing

will be spproximately 20 seconds. Under random accessing

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

CONFIGURATION REQUIREMENTS
Gefault Parsmetears:

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

REQUIRED PARAMETERS:

Additional controller module(s) configured must have different

bus address(es) snd vector(s).

DEVICE/OPTION SETUP

For disk mode, meke certa:n that all unite ere powered up.

write enabled, connected i & controller via the SDI end read;

For cdiskless mode., make certain the controlier is powered .

MODULE OPERATION

SEQ 0004
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9.0

TEST SEQUENCE DISK MODE:

Setup device register sddresses and module veriables.
Set controller characteristice.

Reset all units on-line end drop all thet sre not.
Get & unit address.

Get a disk address and a fresh block of date.

Do a write -- if errors, report,.
Do a read -- if errors, report. .
Do @ datea-check -- if errors, report end continue.

Maie unit sveilable.

Wait for available attention meseage.

If end of pass, report end go to D.

If end of testing unit, go to C: elee go to 0.

Blocks determined defective won't be replaced by the ex-
erciser.
TEST SEQUENCE DISKLESS MODE:

Get a fresh block of dats.
Do & writa to controller RAM buffer -- if errors, report.

Do a read from controller RAM buffer -- if errors, report.
Do a deta-check -- if errors, report and cont inue.

If end of pess. report.

Go to A

OPERATION OPTIONS

One or more softwere switch registers cen be_  ueed by
module progres geners]! purpose switches. These worde

4

used to define or specify @ unique device option or te
point to 8 specific routine in the module. Any option sust
be specified by the operater before the sodule is run.

Switch Register 1 has the following characterigtics.

SR1 Bit 1 set (1): Allow diek trersters.
c<cc NOTE >»>> IF SET, CUSTOMER DATA oILL 8€ DESTROYED!

reset (0): No disk transfers.
SR1 Bit 2 set (1): Do not report errors o8 they
occur.
reset (Cj: Report errors ss they occur.
SR1 Bit ¥ set (1): Do not print srror summary ot
. eri of pass.
reset (0): Print zrror sumsary at end of
pess.

SR1 B8it 9 set (1): Run Dual port mode (only valid if SR1

SEQ 0005
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Bit 1l is set)
reset (0): Do not run Dusl port mode

SR1 Bit 10 set (1). Select random block sddressing.(only

velid if SR1 Bit 1 1s wet)
reset (0): Select sequentiel block

sddrees ng.
SR1 Bit 11 set (1): 8ypess datas compare.
reset (0): Do date comepsre

Switch reg:ster 2 has the following charecteristice.
SR2 Bits O to 5: Surst rate.

A burst rete to speed up NPR trensfers by the controller
con be used. This value is 6 Bite max.mua ond set W N
SR2 et configure time.

c<<ce NOTE >35>y

The DVID1 mesk reflects the number of units chosen for
testing ond which units on the systes ere to be tested.
Exuﬁo: 1f OVID1 conteins o 1 on;‘ the firet unit found
on t oyoto-‘uall be tested. A unit's order en the systems
i b‘ ite unit nusber. The lowesst unit rumber tero
(0). it O would ba the first tested on the systea.

If OVID]1 contains a 10, the fourth unit on the stom wll
be tested. If the Firet two units are chessn, IWIDL :s 3.
Four consecutive units seens DVID1 is 17. Six umi%se, ovID}

is T7.

If there is not & unit corresponding to the OvID]l »it wet-
tiny. the bit set in OVIDL gete clesred. The exerc.ser
will resdjust the mask end drep the aongxigtent units f
more units are chosan than actually sre present. The me-
dule is dropped if all DVIDL bite are clesred.

If the number of units chosen s less then the ectuel
nusber of units present, only the desired units will be
used during the exercise.

cccc ANOTHER NOTE »>»>»>
Meke sure oll oubunited drives ers eccounted for.
Destroying customer deta is not desirable.

c<cc ONE MORE NOTE »»>>»
I? SR1 Bit 3 is reset, » sumsary status is printed svery
15 passes. This statut is formptted »¢ followe:

SEQ 0006
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DUBEOC PA: 00060470 ACP: 001210 PASS #00000

SOFT ERROR COUNT #00000 sse HARD ERROR COUNT #00000

CHECK DATA ERROR COUNT €0G0000

10.0 PRINTOUTS

A. Most printouts haeve the stenderd formets deecribed in
the DEC/X11l document.

8. Non-stenderd printouts include error meesapes whi:ch
dump the following:

Summary stetus

Fl end endcode
unit aumnber

Byte count

He 16-bit LBON value
Lo 16-bit LBK valuwe
Extended sddrevs
Physicel esddrese

B NSPNEEN>-
"t st o N S N o N

A.l velues except for PASS, RUNTIME end ERRCNT ere printed
'n octal. PASS, RUNTINE snd ERRCNY are printed in docinsl.

Exemple:

DUBEO PA: 00064116 APC: 0045630 PASS: 00000 EMRCONT: 0000}
CSRA 172150 CSRC: 000000 ASTAT: 000008 EARTYP: 000006
RUNTIME: ON0:00:22

DUBEO PA: 00064052 APC: 004364 PASS: 20000
STATUS ENDCOD UNITNU BYTECH HI LBN LO LBk EXTADR PHYADR
000006 000242 000005 000000 000003 116321 000001 062100

STATUS - responce of the cosmend sent to the controller.
This is contained in the lset five bitse of the
word. Here is ® list of stetus codes.

0o - PUCCEOS

1 - invelid conmpnd
e - cos sborted
v - unit offline

4 - wnit eveilsdble
S - nedie error

6 - write protected
7 - COMPAre error
10 - dets error

11 - host buffer eccess earror
12 - contrsller error
13 - drive error

SEQ 0007
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ENOCOD - ending code of the command sent. This shows what
commaend was sent to the JOA. Here is s list of
all possible endcodes this module uses.

100 - AVAILABLE ATTENTION MESSAGE (not & commend but o

»nese sent to the host from the UDA)

200 - INVALID C
2083 - GEY UNIT STATUS
204 - SET CONTROLLER CHARACTERISTICS
210 - AVAJILASBLE
211 - ONLINE
230 - MAINTENANCE READ
231 - MAINTENANCE WRITE
241 - READ
242 - WRITE
UNITNU -  unit nusber of the drive that ie being eccessed.
This is not relevent if the user is running diskleee
aode .
BYTECO - size of the buffer n bytes.
HI LBN - high logicel block number (upper 16 Bite) which tells

the user whare on the disk the date is going. This
is only velid for disk mo®e.

LO LON - lou logical block number (lower 16 dite).
EXTADR - extended oddrees of the resd/write buffer.
PMYADR - physical address of the resd/write buffer.

£, If the controller failed to pass it» internal disgnostic, one
of he following messeges will be printed.

If t 3 Giagnostic found a fault:

DUBEO PA: 00062052 APC: 002364 PASS: 00000
COMTROLLER INIT ERROR, FOUMD 8Y BIAGNOSTIC
SA REGISTER = xxmxxx IN STEP yyyyy

ADDR = zzzza2

I?f o step bit mwas not set ss expected during the (n:t alizetion
sequence of the contraoller:

DUBEO PA: 00062152 APC: 002664 PASS: 00000
CONTROLLER INIT ERROR, STEP NQT SEY

SA REGISTER » xaxuxx IN STEP yyyyy

ADOR = zzzI22

I1f data pesesed back from the controller was not equal to the
expected velue:

DUBEQ PA: 00062252 APC: 002764 PASS: 00000

SEQ 0008
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CONTROLLER INIT ERROR, EXPECTED DATA WAS INCORRECT
SA REGISTER = xxxxxx IN STEP yyyyy
ADOR = zzz2z22

Where xxxxxx cen have any of the following velues and mesn . NQs:

104000 - Fatal sequncer error

104040 - D processor ALU error

104041 - D proc ROM parity error/ Timeout test error

105102 - D PROC no board 2 error/D PROC control reg test error/
0 PROC RAM parity error

105105 - D proc RAM ffer error

105152 - D proc SDI error

105153 - O Broc write mode wr SERDES 16 error

105154 - 0 PROC read mode, SE S 16, 10 RSGEN end
ECC circuitry error

106040 - U proc ALU error/DFAIL teet error/
Unexpected trap error

106041 - U Baoc Control Register error

106042 - U ocC pgrit{ error set erroneously/
CROM perity test error

106047 - U proc Constent ROM error with D proc runmning SOI test

106055 - Une ctent trap found. sborted disgnostic

106071 - U PROC Log/Antilog RAM checksum srror

106072 - U PROC parity test error

106200 - Step 1 dete error (MS8 not set)

107103 - U proc ki g:ruty error

107107 - U proc RANM ffer error

107115 - Board #2 test count wes wrong

112300 - Step 2 error

122240 - NPR error

122300 - Step S error

142300 - Step & error

Where yyyyy is the step in which the srror was found.
Where zzzzzz is the address of the UDA.

If the meximmum nuaber of retries hes besn exceaded. the
followning messege will be printed.

DUBEO PA: 00061414 APC:002126 PASS #00000

RECTRY COUNT EXCEEDED, ABORY

This =sesns the controller did not successlully coaplete the
initielization in four passes. The module is then dropped.
D. If the controller did not successfully clear the ring buffer in
the host ares. the following messsge will dbe printed.

DUBEO PA: 00061414 APC:002126 PASS 00000

RING AREA NOT CLEARED

SEQ 0009
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This is a Patal error. It mesns that the controller did not access
host memory that the cpntroller would use to communicete with the
host. The module is then dropped.

E. If the SA register displeys a non-zero value after the
initislizetion seaquence is done, the followng messege will
be printed.

DUBEO PA: 00064252 APC: 004764 PASS: 00000

SA REGISTER IS NOT ZERO, = xxxxxx

CONTROLLER IS GOING THROUGH INITIALIZATION
Where xxxxxx can haeve the following velues enc meanings.

004400 - controller has been inited by either @ bus init or by
writing into the IP register.

100001 - bus envelope/packet reed error {paritz or timsout)
100002 - bus envelope/packet write error (perity or timeout)
100003 - contrcller ROM snd RAM perity error

100004 - controller RAM perity error

100005 - controller ROM parity error

100006 - Ring read error (parut{ or tiseout)

100007 - Ring write srror (perity of timeout)

100010 - bus interrupt sester failure

100011 - Host access timeout error

100012 - Host exceeded credit limit

100013 - Q-bus msaster error

100014 - Di:g:ootic controller fatal error

100015 - Hardware timeout of instruction loop

100016 - Invelid virtual circuit identifier

100017 - Interrupt write error on bus

100020 - Maintenance read/write invalid region identifier
100021 - Maintenence writa load to non-lo.gnblc controller
100022 - Controller RAM error (non-parity)

100023 - INIT sequence error

100024 - High-level protocol incompatibility error

100025 - Purge/poll hardware feilure

100026 - Mapping rog§-tor read error (parity or timeout)
100027 - Mepping option unsupported

E. If & drive 1s_ dropped by the exerciser, one of the
following messeges will be printed.

If the drive had an error it could not hendle properly
sfter on iterstion, the following message will be printed:

DUBEO PA: 00063012 APC: 003524 PASS #00000
DRIVE 00000 DROPPED.

DEVICE ID BIT = 000001

ERRORS CAUSED DRIVE TO BE OROPPED

If the drive was not found by the exerciser, the

SEQ 0010

ek e e s bt
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following message will be printed:
DUBEO PA: 00063012 APC: 003524 PASS #00000

DRIVE 00000 DROPPED.
DEVICE 10 BIT = 000001
UNIT WAS NOT FOUND BY THE EXERCISER

If there were more device count bits set than the actusl
nuqb::dof drives found, the following wessage will be
prin :

DUBEO PA: 00063012 APC: 003524 PASS #00000

DRIVE 00000 DROPPED.
DEVICE ID B8IT = 000001
OVIDLI BIT SET MIGHER THAN ACTUAL # OF DRIVES FOUND

Solution: try s lesser number of units in OVID1 (loc 14)
11.0 OUAL PORT OPERATION

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

The controller will retain control of a unit until the MSCP
Availsble commend is entered bx the host. During this time,
the other controller is not allowed sccess to_the unit through
the other port between the write and read. The other con-
troller senses when the unit becomes available and takes

it. The MSCP Available commend is only executed i? SRl bit

9 end SR1 bit 1 are sat. This sllows dual porting and disk
sccessing respectively.

DEC/X11 will only dual port a drive with another ODEC/X1i1
exerciser.

12.0 GLOSSARY
DUBE follows the msodule name formst described in the
DEC/X11 Progresmer's Guide.
ouv-- Identifies the hardware and thus the sodule.
--B- Distiguishes between two or more different
sodules for the seme generic device. The
sequence A, B, C, ETC. sust be used for
each additional exsmple.

---E Specifies the module revision.

SEQ 0011
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588

IOMODX is @ type of module in an extended input/output
mode. These modules sre interrupt driven end sre cepsdble
o; gnpgt/output operetion. Some added capabilities provid-
L include:

Use of monitor supplied write buffers,
Ability to change the size of the write
buffers,
Access to the monitor's check date utility,
Conversion routines to get 18 and 22 bit addresses
from 16 bit addresses.

13.0 BIBLIOGRAPHY

CXQUADO 'DEC/X11 USER'S MANUAL' Sept 1984
CXQUBGO 'DEC/X11 CROSS-REFERENCE MANUAL' Sept 1982
CXQUCAO ‘DEC/X11 REFERENCE CARD' Jenuary 1979
CXGAFDO 'DEC/X11 PROGRAMMERS’'S GUIDE' Sept 1978

€

.DSABL LC

SEQ 0012
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DEC/X11 SYSTEM EXERSIZER MACRO DEFINITION MODULE

1

2 .SBTTL MODULE HEADER BLOCK
3 000000 IOMODX <DUBE >.172150.154.4.0.0.1000.104.RBUF.256..256.
000000 MODUWE 150000,DUBE .172150.154.4.0.0.1000.104.RBUF.256..256.

_TITLE OUBE DEC/xX11 S¥STEM EXERCISER MODWLE
i DOXCOM VERSION 6.4 28-JAN-82

.LIST BIN
H .““t‘..i“‘tt“‘it‘“‘i‘t“““."t‘.““"i.““““‘t“‘t“..“.“‘
000000 BEGIN:
000000 104 125 102 MODNAM: .ASCII /DUBE / ;MODULE NAME.
000003 105 040
000005 000 XFLAG: .BYTE  OPEN {USED TO KEEP TRACK OF WBUFF USAGE
000006 172150 ADDR: 1721500 ;15T DEVICE ADOR.
000010 000154 VECTOR: 15440 11ST DEVICE VECTOR
000012 200 BRI1: .BYTE PRTY4.0 ;15T 8R LEVEL .
000013 000 BR2: 'BYTE PRTY0+0 :2NO BR LEVEL .
000014 000001 OVIO1: O»1 DEVICE INDICATOR 1.
000016 000000 SR1: OPEN 1 SWITCH REGISTER 1
000020 C€00000 SR2: OPEN ,SWITCH REGISTER 2
000022 000000 SRS: OPEN {SWITCH REGISTER 3
000024 000000 SRA : OPEN 1SWITCH REGISTER 4
;““*““tl“‘ttttt‘t‘t“.lttt‘t“‘.‘.““““.“"tt‘tt.lttt‘tt“““
000026 150000 STAT: 150000 ;STATUS WORD.
000030 000710’ INIT:  START MODULE START ADDR.
000032 000252° SPOINT: MOOSP JMODULE STACK POINTER.
000034 000000 PASCNT: O :PASS COUNTER.
000036 001000 ICONT: 1600 '0 OF ITERATIONS PER PASS=1000
000040 000000 ICOUNT: 0 :LOC TO COUNT ITERATIONS
000042 000000 SOFCNT: © :LOC TO SAVE TOTAL SOFT ERRCRS
000044 000000 HROCNT: O :LOC TO SAVE TOTAL HARD ERRORS
000046 000000 SOFPAS: O :LOC TO SAVE SOFT ERRORS PER PASS
000050 000000 HRDPAS: 0 LOC TO SAVE HARD ERRORS PER PASS
000052 000000 SYSCNT: 0 1@ OF SYS ERRORS ACCUMULATED
000054 000000 RANNUM: O 'HOLDS RANDOM @ WHEN RAND HMACRO IS CALLED
000056 CONFIG: 'RESERVED FOR MONITOR USE
000056 000000 RES1: O RESERVED FOR MONITOR USE
000060 000000 RES2: O {RESERVED FOR MONITOR USE
000062 000000 SVRO:  OPEN :LOC TO SAVE RO,
000064 000000 SVR1:  OPEN :LOC TO SAVE R1.
000066 000000 SVR2:  OPEN :LOC TO SAVE R2.
000070 000000 SVii3:  OPEN ;LOC TO SAVE R3.
000072 000000 SVRa:  OPEN :LOC TO SAVE R4.
000074 000000 SVRS:  OPEN :LOC TO SAVE RS.
000076 000000 SVR6:  OPEN iLOC TO SAVE R6.
000100 00C000 CSRA:  OPEN ;ADDR OF CURRENT CSR.
000102 SBADR : ;ADDR OF GOOD CATA, OR
000102 000000 ACSR:  OPEN ;CONTENTS OF CSR.
000104 WASADR : {ADDR OF BAD DATA, OR
000104 000000 ASTAT: OPEN ;STATUS REG CONTENTS.
000106 ERRTYP: : TYPE OF ERROR
000106 000000 ASB: OPEN :EXPECTED DATA.
000110 000000 AWAS:  OPEN 1ACTUAL DATA.
000112 001066’ RSTRT: RESTRT :RESTART ADDRESS AFTER END OF PASS
000114 000000 WDTO:  OPEN :WORDS TO MEMORY PER ITERATION

000116 000000 WOFR: OPEN s WwORDS FROM MEMORY PER ITERATION

SEQ 0013
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000120 000000 INTR: OPEN 1@ OF INTERRUPTS PER ITERATION
000122 000104 IONUM: 1024 {MODULE IDENTIFICATION NUMBER=104
000124 007616° RBUFVA: BUF {READ BUFFER VIRTUAL ADDRESS
000126 000000 RBUFPA: O°EN {READ BUFFER PHYSICAL ADDRESS
000130 RBUFEA: OPEN ;READ BUFFER EA BITS
000132 000400 RBUFSZ: 256. :SIZE OF THE READ BUFFER
000134 000000 WBUFPA: OPEN ;WRITE BUFFER PHYSICAL ADORESS
000136 000000 WBUFEA: OPEN {WRITE BUFFER EA BITS
00C140 000400 WBUFRQ: 256. {WRITE BUFFER SIZE REQUESTED
000142 000000 WBUFSZ: OPEN {WRITE BUFFER SIZE AVAILABLE
000144 000000 COERCTY: OPEN ;CDOATA/DATCK ERROR COUNT
000146 000000 COMDCT: OPEN :COATA/DATCK WORD COUNT
000150 000200 FREE: OPEN ;RESERVED FOR FUTURE USE
¢00040 .REPT SPSIZ ;MODUWE STACK STARTS HERE.

CNLIST

.WORD o

LIST

.ENDR
000252 MODSP :

;‘ttttttttttttttt“tttttotttttttatot.otttttacc‘ta‘tttttos‘o.ttttcttatcat

4 ;“‘tttttt‘tl‘tttt‘l.““‘tttt‘t.““ttttt‘.““‘ttt“““‘t‘tttttt“l‘.

S .SBTTL MODULE STORAGE AREA

6 ; VERSION 1.0 FOR RELEASE

7 : VERSION 1.1 DON'T TEST STEP 4 COMPLETION.

g H g(OJI'Nf"I;NgAIT FOR INTERRUPT AFTER SENDING MSCP AVAILABLE
10 3 VERSION 2.0 USE BIT 9 IN SR1 FOR DUAL PORTING. (DON'T SEND HMSCP
11 i AVAILABLE COMMAND IF MWE WANT JUST SEQUENTIAL OR RANDOM
12 : ACCESS MODE -- IN OTHER WORDS, ONLY SEND ONLINE
13 : COMMAND ONCE DURING PASS UNLESS DUAL PORT MODE).

14 H VERSION 3.0 KDASO-Q SUPPORT ADOED.
15 : VERSION 4.0 JFM - 27-SEP-85
16 : 22 BIT Q-BUS ADDRESSING SUPPORT ADDED.
17 H COMMENTS CLEANED UP AND UNUSED CODE DELETED.
ig i DOCUMENTATION HAS BEEN UPDATED SOMEWHAT.
20 000002 SR.XFR = BITO1 ;NO DISK TRANSFER O = NO DISK TRANSFER, 1 = DO DISK TRANSFER
21 000004 SR.REP = BITO2 ;REPORT ERROR AS THEY QCCUR O = REPORT, 1 = DON'T REPORT
22 000010 SR.SUM = BITO3 ;REPORT ERRORS ON END OF PASS O = REPORT, 1 = DON'T REPORT
23 001000 SR.DUA = BITO9 ;DUAL PORT O = NO DUAL PORT, 1 = DUAL PORT
24 002000 SR.SEQ = BITi0 ;DISK ACCESS MODE O = SEQUENTIAL, 1 = RANDOM
32 004000 SR.CMP = BIT11 ;NO DATA COMPARE O = DO DATA COMPARE, 1 = DON'T DO DATA COMPARE
g; 000252 000000 SAREG: .WORD O ; CONTROLLER STATUS REG
e
gg ;. THE ORDER OF THE NEXT 5 VARIABLES MUST NOT CHANGE
31 000254 000000 CINTR: .WORD 0 ; COMMAND INTERRUPT INDICATOR
32 000256 000000 RINTR: .WORD 0 sRESPONCE INTERRUPT INDICATOR
33 000260 RSPONC: .BLKW 2. ;MESSAGE RING
g; 000264 COMMND: .BLKW 2. 1 COMMAND RING
gg 000270 000000 CMDREF: .WORD 0 ; COMMAND REFERENCE NUMBER
H

-




DUBE DEC/X11 SY

MODULE STORAGE

39
40
41
42
43
44
45
46
47
48

000272
000274
000276
000300

000322

000524

000526

000533
000543
000344
000532
000553

000562

ST

ARE
000000
000000

000000
000000

000000
000017
000017
002260
177777

000
000
000
000

ASPPA: .WORD
RSPEA: .WORD
RSPPP: .WORD
RSPEP: .WORD
RSPLEN: .WORD
RSPVIR: .WORD
RSPACK: .BLKW
ARPAKPA: .WORD
RPAKEA: .WOND
RPAKPP: .WORD
RPAKEP: .WORD
CMPLEN: .WORD
CMPVIR: .WORD
CHMPACK: .BLKW
CPAKPA: .UWORD
CPAKEA: .WORD
CPAKPP: .WORD
CPAKEP: .WORD
VA: .WORD
PA: .WORD
€A: .WORD
PA22: . WORD
EA22 . WORD
RBUFPP: .WORD
RBUFEP: .WORD
WBUFPP: _WORD
WBUFEP: .WORD
NUM : . WORD
OLGPA .WORD
OLDEA .WORD
PRTNUM 15.
PRNMSG: .WORD
TIMER = 1200.
EXPAV: .WORD
ADR1: .BLKB
.BYTE
ADR2: .BLKB
.BYTE
ADR3: .BLKB
.BYTE
ADR4 : .BLKB
.BYTE
ADRS: .BLKB

000 0000 Q0000 OOOO%OO OOOO%OO c00O0

PRTNUM

177777

CONORORON

SEQ 0015

€M EXERCISER M MACRO V05.03 Friday 27-Sep 85 16:23 Page 3-2
A

; RESPONSE RING
i PHYSICAL

i ADDRESS
' STORAGE

{RESPONCE PACKET LENGTH
;RESPONCE PACKET VIRTUAL CIRCUIY
;RESPONCE PACKET

; RESPOINSE PACKET
i PHYSICAL

; ADDRESS

H STORAGE

; COMMAND PACKET LENGTH
;COMMAND PACKET VIRTUAL CIRCUIT
1 COMMAND PACKET
; COMMAND PACKET
PHYSICAL
ADDRESS
; STORAGE

;GENERIC VIRTUAL ADDRESS FOR GETPA
;GENERIC PHYSICAL ADDRESS
;GENERIC EXTENOED ADDRESS
; 22-BIT PHYSICAL ADDRESS
; EE-BIT EXTENDED ADDRESS

;READ BUFFER PHYSICAL ADDRESS SAVE AREA
:READ BUFFER EXTENDED ADDRESS SAVE AREA
:WRITE BUFFER PHYSICAL ADDRESS SAVE AREA
:WRITE BUFFER EXTENDED ADORESS SAVE AREA

; ADDRESS USED IN OTOA

; THE QLD PHYSICAL ADDRESS

: THE OLD EXTENDED ADDRESS TO CHECK IF
: CONTROLLER WILL BE REINITED

tPRINT MESSAGE EVERY 15TH TIME

:PRINT WORD SAVES THE VALUE TO CHECK FOR THE
; NEXT TIME AN END OF PASS MESSAGE IS WRITTEN
:TIME TO WAIT 2-3 SECONDS AFTER DAP COMMAND

sEXPECTING AN AVAILABLE ATTENTION MESSAGE = O
: ELSE ~ 177777




DUBE DEC/X11 SYSTEM EXERCISER M MACRO Vv05.03 Friday 27 Sep-85 16:23 Page 3 3

MODOUWLE STORAGE AREA

94 000370 000
95 000371

96 000377 000
97 000600

98 000606 000
99 000607

100 000615 000
101

ADRG:
ADR?T:
ADRS :

.BYTE
.BLKB
.BYTE
.BLKB
.BYTE
.8LKB
.BYTE
.EVEN

OTOMNOONO

SEQ 0016




SEQ 0017

QDUBE DEC/X11 SYSTEM EXERCISER M MACRO V05.03 Friday 27 Sep 85 16:23 Page 4
MORE MODULE STORAGE

103
104
103

000616
000620

000622
000624

000630

000644
0006350

000704

005670
C00004

000000 000001
17771717 17771717

177777 277717

.SBTTL MORE MODULE STORAGE

.WORD
.WORD

.WORD
.WORD

.WORD

. WORD
. WORD
.WORD
.WORD
. WORD
.WORD

3000.

SECL :
SECH:

UNSZL :
UNSZN:

LIMIT:

DVICE.
UNRITNO:
TRY :
PORTID:
UNITFL:
WORK :

TIMOUT =
RLIM = 4

TABLEM:

TEND :

.WORD
.WORD
.BLKMW
.WORD

: CURRENT SECTOR LO ORDER ADDRESS
:CURRENT SECTOR M1 ORDER ADDRESS

;UNIT SIZE LO ORDER LIMIT FROM ONLIK. CHND
;UNIT SIZE HI ORDER LIMIT

i 4K 1200 = MOST WORDS MAITW CAN TAKE

;DEVICE TO TEST

;UNIT NUMBER

;NUMBER OF TRIES

;81T POSITION SELECTS THE PORT
1 SAVE UNIT FLAGS

; TEMPORARY WORK ARER

; TIME OUT GUADGE
{RETRY LIMIT

t TABLE ENTRY UNITNQ,PORTID
;CURRENT LAST TABLE ENTRY
;REST OF TABLE

;END MARKER




DUBE DEC/X11 SYSTEM EXERCISER M MACRO V05.03 Friday 27-Sep-85 16:23
MOOUWLE PRIVATE DATA

129
13C
131

000001
000002
000004
000010
000020
000040
000100

000400

.S8TTL

BITOO
81701
81702
BITO3
BITO4
BITOS
81706
BITO7
BIT08
81709
BIT10
81711
81712
BIT13

.6
ERR.32

RO

MODULE PRIVATE DATA

ERROR BITS

1NOY DEFINEOD
1DATA ERROR

Page 5

;CONTROLLER NOT WEADY
;DRIVE NOT READY, OFF LINE OR NON EXISTENT
= 32 iNPR ERROR

SEQ 0018



ODUBE DEC/X11 SYSTEM EXERCISER M MACRO V0S5.03 Fridey 27-Sep-85 16:23 Pege 6

CONTROLLER BIT DEFINITIONS

158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
A7
178
179
180
181
182
103
164
185
186
187
188
189
190
191

004000
010000
020000

100000

0037177

002000
001000

000100
000040

000177

003400
034000

000177
000200

000017
000360

040000

000377

.SBTTL CONTROLLER BIT DEFINITIONS
i SA REGISTER UNIVERSAL READ BITS
SA.S1= 004000

SA.S2= 010000

SA.S$3= 020000

SA.54= 040000

SA.ERR= 100000

: SA REGISTER ERROR STATUS BITS
SA.ERC= 003777

1 SA REGISTER STEP ONE READ BITS
SA.NSI= 002000

SA.Q22+« 001000

SA.DIA= 000400

SA.MAP= 000100

SA.SM = 000040

; SA REGISTER STEP ONE WRITE BITS
SA.VEC= 000177

SA. INT= 000200

SA.RSP= 003400

SA.CMD+= 034000

: SA REGISTER STEP TW0O READ BITS

SA.VCE= 000177
SA . INE-

; SA REGISTER STEF TWO WRIVE BITS

SA.PRG= 000001
: SA REGISTER STEP TMREE READ 8ITS

SA .RSE= 000017
SA.CME= 000360

; SA REGISTER SYEP THREE WRITE BITS

SA.LFC= 040000
; SA REGISTER SYEP FOUR READ BITS
SA.MCvVe 000377
; SA REGISTER STEP FOUR WRITE BITS

SEQ 0019

;STEP 1 STATUS BIT
1STEP 2 STATUS B17
;STEP 3 STATUS BIT
iSTEP 4 STATUS BIT
;ERROR INDICATOR

1ERROR CODE

NON SETTABLE INTERRUPT

22 BIT ADORESS BUS

DIAG BIT IN SA REGISTER
MAPPING B1T

SPECIAL MODC 81T FOR KDASO-Q

o e B8 Gn =

INTERRUPT YECTOR (DIVIDED BY 4)
INTERRUPT ENABLE DURING IMITIALIZATION
MESSAGE RING LENGTH

COMMAND RING LEMGTH

o B3 bu =

1 INTERRUPT VECTOR ECHO
INTERRUPT ENABLE ECHO

;LOM ORDER MESSAGE RING BYTE ADORESS
ENABLE UNIBUS ADAPTER PURGE INTERRUPT

;RESPONCE RING LENGYH ECHO
; COMMAND RING LENGTH ECHO

(HIGH GROER MESSAGE RING BYTE ADORESS
;LAST FAILURE CODE REQURST

; CONTROLLEP MICROCODE VERSION




SEQ 00£0

DUBE DEC/X11 SYSTEM EXERCISER M MACRO V0S.05 Friday 27-Sep-85 16:23 Pege 6-1
CONTROLLER BIT DEFINITIONS

213 000001 SA.GO= B8IT0 ;GO 81T TO START CONTROLLER FIRMWARE




DUBE DEC/X11 SYSTEM EXERCISE
COMMAND /MESSAGE DESCRIPTOR B

215
216
217
218
219
220
221
222
223
224
223
226
227
226
229
230

100000
040000

000010
000060

000000
000002
000004
000006
000306
000366

R M MACRO V05.03 Fridey 27-Sep-85 16:23 Page 7

IT DEFINITIONS

.SBTTL COMMAND/MESSAGE DESCRIPTOR BIT DEFINITIONS

RG.OWN= BIT1S
RG.FLG= BIT14

JOFFSETS INTC MOST COMMUNICATIONS AREA WITH ONE DESCRIPTOR TU EACH RING

HC.SIZ-
PKTSIZ=

HC.RES»
HC.RCT=
HC .CMO =

8
4
0
2
4

HC.CCT= 6

HC .RPK =
HC.CPK»

R
H

.

SPACK
C.RPKPKTSIZ

1SET WHEN CONTROLLER QWNS RING
1FLAG BIT

1SIZE OF HOST COMM AREA IN BYTES
1SIZE OF PACKETS IN BYTES

JRESPONCE RING START

JRESPONCE RING COMTROL WORD
;COMMAND RING START

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

SEQ 0021



SEQ@ 0022
DUBE DEC/X11 SYSTEM EXERCISER M MACRO v05.03 Fridey 27-Sep-85 16:23 Page 8
COMMAND PACKET OPCODES

ggg .SBTTL COMMAND PACKET OPCOOES

234 000001 OP .ABO= 01 ; ABORT COMMAND

235 000020 OP.ACC~ 20 1 ACCESS COMMAND

236 000010 OP.AVL= 10 1AVAILABLE COMMAND

237 000021 oP.CCD~ 21 ;COMPARE CONTROLLER DATA COMMAND

238 000040 OP .CMP= 40 ; COMPARE HOST DATA COMMAND

239 000013 OP .DAPe 13 sDETERMINE ACCESS PATHS COMMAND

240 000022 OP .ERS= "2 tERASE COMMAND

241 000023 OP.FLU= (3 1FLUSH COMMAND

242 000002 OP.GCS= © 1GET COrMMAND STATUS COMMAND

243 000003 OP.GUS= Lo ;GET UNIT STATUS COMMAND

244 000011 OP.ONLe 11 s ONL INE COMMAND

245 000041 OP.RD- 41 sREAD COMMAND

246 000024 0P .RPL= 24 1 REPLACE COMMAND

247 000004 OP.SCC= 04 ;SET CONTROLLER CHARACTERISTICS COMMAND
248 000012 OP.SUC= 12 sSET UNIT CHARACTERISTICS COrMAND

249 000042 OP.WR= 42 1MRITE COMMAND

230 C00030 OP .MRD= 30 1MAINTENANCE READ COMMAND

2351 000031 OP .MR~ 3} tMAINTENANCE WRITE COMMAND

252 000200 OP .END= 200 1EMD PACKET FLAG

253 000100 OP .AVA= 100 ;AVAILABLE ATTENTION MESSAGE

254 000101 OP .ERL= 101 ;ERROR LOG ATTENTION MESSAGE

235 000102 OP.SHC- 102 ; SHADOM COPY COMPLETE ATTEMION MESSAGE
ggg 000102 OP.ACP= 102 ;ACCESS PATH ATTENTION MESSAGE

258 {NOTE: END PACKET OPCODES (ALSO CALLED ENDCOOES) ARE FORMED 8Y ADODING THE END
259 ;PACKET FLAG TO THE C C UNKNOWN COMMAMD EMD PACKET CONTAINS

OMMAND OPCODE. THE
260 1JUST THE END PACKET FLAG IN ITS OPCOOE FIELD.




DUBE DEC/X11 SYSTEM EXERCISER M MACRO V05.03 Fridey 27-Sep-85 16:23 Page 9

COMMAND MOOIFIERS

.SBTTL COMMAND MODIFIERS

MD.CMP=
.ERR=
.SCH»
.SEC»
.SER=
.SSH-
. WBN=
.WBV=-
.SPD=
.FEU.
.VOL=
MD . NYUs

333333333333

.SBTTL END PACKET FLAGS

EF .B8BR~=
EF .B88U-
EF .LOG=
EF .SEXe

.SBTTL UNIT FLAGS

.CMR=
. cm-
.RPL=
.IM.
.RMV=
.SCH=
.SCL =
.WBN*
. WPHe~
.WPS=
.576=

GRS RTRARRS

000200
000100
000040
000020

1 COMPARE

+1EXPRESS REQUEST

;FORCE ERROR

1 SUSPRESS CACHING (MIGM SPEED)
{SUPPRESS CACHING (LOW SPEED)
1SUPPRESS ERROR CORRECTION
asmgs ERROR RECOVERY

;s SUPPRESS SHADOWING
sWRITE-BACK (NON-VOLATILE)
sMRITE BACK (VOLATILE)

; SPIN-OOWN

sFLUSH ENTIRE UNIT

;s VOLATILE OMLY

sNEXT UNIT

;BAD BLOCK UNREPORTED
{ERROR LOG GENERATED
1 SERIOUS EXCEPTION

: COMPARE READS

;COMPARE WRITES

;HOST INITIATED BAD BLOCK REPLACEMENT
;INACTIVE SHADOW SET UNIT
sREMOVEABLE MEDIA

1 SUPPRESS CACHING (MIGH SPEED) .

1 SUPPRESS CACMING (LOM SPEED)
;WRITE-BACK (NON-VOLATILE)

iMRITE PROTECT(HARDWARE )

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

SEQ 0023




SEQ 0024

DUBE DEC/X11 SYSTEM EXERCISER M MACRO v05.03 Friday 27-Sep-85 16:23 Page 10
CONTROLLER FLAGS

312

G U0 G U G
o o s oo Pt o
BNV

000200

.,SBTTL CONTROLLER FLAGS

CF.AVL= 000200
CF.MSC= 000100
CF.0TH= 000040
CF . THS= 000020
CF . SHD= 000002
CF.576= 000001

JENABLE AVAILABLE ATTENTION MESSAGES
{ENABLE MISCELLANEOUS ERROR LOG MESSAGES
;ENABLE OTHER HOST'S ERROR LOG MESSAGES
1ENABLE THIS HMOST'S ERROR LOG MESSAGES

1 SHADOWING
1576 BYTE SECTORS

.SBTTL COMMAND PACKET OFFSETS

- R R-h-A-h-R-R -kl

Q nr
3 %
a Zs>»»
] [ ] [ 28 |
n
o

GENERIC COMMAND PACKET OFFSETS:

; COMMAND REFERENCE NUMBER
sUNIT NUMBER

1 OPCODE

:MODIF IERS

;BYTE COUNT

;BUFFER DESCRIPTOR

JBUFFER'S PHYSICAL ADORESS (P.BUFF)
;BUFFER'S EXTENDED ADDRESS (P.BUFF.2)
1 LOGICAL BLOCK NUMBER

: SOF TWARE WORDS

ABORT AND GET COMMAND STATUS COMMAND PACMEY OFFSETS:
;OUTSTANDING REFERENCE NUMBER

ONLINE AND SET UNIT CHARACTERISTICS COMMAND PACKET OFFSETS:
tUNIT FLAGS
;HOST IDENTIFIER
tUNIT IDENTIFIER
tERROR LOG FLAGS
; SHADOM UNIT
;1 COPY SPEED

REPLACE COMMAND PACKET OFFSETS:
;REPLACEMENT BLOCK NUMBER

SET CONTROLLER CHARACTERISTINS COMMAND PACKET OFFSETS:
:MSCP VERSION
;CONTROLLER FLAGS
+HOST TIMEOUT
tUSE FRACTION
:QUAD-WORD TIME AND DATE

MAINTENANCE READ AND MAINTENANCE WRITE COMMAND PACKET OFFSETS:
{REGION IO
;REGION OFFSET




5EQ 0025

DUBE DEC/X11 SYSTEH EXERCISER M MACRO V05.03 Friday 27-Sep-85 16: :23 Pege 11
END PACKET OFFSETS

000014

000011

.SBTTL END PACKET OFFSETS -

VOV VUVOVOUVV-

TS=
NS =

VUVUVVVVUVOODD- VU=
L)

LE L

ARASIA N
g

MAAAAAS
Rt

;

i

GENERIC END PACKET U"FSETS
0. COMMAND REFERENCE NUMBER
4. :l.NIT NUMBER
8. ;OPCOBE (ALSO CALLED EMNDCOOE)

9 {END /PACKET FLAGS
10. |?m FIERS
12. 13YTE COUNT
28. :FIRST BAD 8LOCK
32 1 SOF TWARE WORDS
GET COMMAND STATUS END PACKET OFFSETS:
12. 1 OUTSTANDING REFERENCE NUMBER
16. ;Cm STPTUS
GET UNIT STATUS END PACKET OFFSEYS:
12. tMALTI-UNIT CODE
14, :l.NIT FLAGS
16. 1HOST IDENTIFIER
gg sLNIT I&NIIFIER
34, SMDOH STATUS
36. aTRM‘K SIZE
38. iGROUP SIZE
40, ;CYLINDER SIZE
44 . tRCT TABLE SIZE
46 . tRBN /7 TRACK
47, :RCT COPTES
ONLINE AND SET UNIT CNMA»CTERISTICS
12. sMATI- U'II CooE
14. HNI T FL
16. WIFIER
20. H.NIT IDENTIF1ER
32. 1 SHADOM UNIT
36. :WIT SIZE
40, 1 VOLUME SERIAL NUMBER
SET CONTROLLER CHARACTERISTICS END PACKET OFFSETS:
12. 1 MSCP VENSION
14. acmﬂ FLAGS
16. ;CONTROLLER TIMEOUT
18. ;CONTROLLER COMMAMND LIMIT
20. 1 CONTROLLER ID
28. +MEDIA TYPE
1 SHADOM STATUS

;ERROR LOG ATTENTION MESSAGE PACKET OFFSETS

COMMAND REFERENCE MUMBER
;UNIT NUMBER
s COUNT

.‘OOOO

: OPCODE
;ERROR LOG FLAGS




SEQ 0026

DUBE DEC/X11 SYSTEM EXERCISER M MACRO v05.03 Friday 27-Sep-85 16:23 Psge 11-1
END PACKET OFFSETS
1SIZE OR OFFSET

403 000012 P.SZOF= 10.
404 000014 P.LGDT= %2. 1START OF ERROR LOG DATA
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ERROR LOG FLAGS

406
407
408
409
410
411
412
413
414
4135
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
433
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
431
452
453
454
4355
456
457
458
459
460

000200

000011
000012
000013
000037

000040

000100
000400

000200

000040

.SBTTL ERROR LOG FLAGS

EF .FRS= 000200
EF.LST= 000100
EF .MIS= 000001

{ERROR LOG MESSAGE OFFSETS

.EVNT= 0.
.SLOT= 2,
.CNTI= 4,
L.CNTI= 12.
.CHVR= 13,
OWTI- 1"
.USVR= 22.
.UHVR= 23,
.ERLC= 24
.CYL= 28.
‘GRP- 32.
.TRCK= 33.
.SCTR= 34,
.VSER= 36.
.DATA= 40.

;STATUS AND EVENT COE DEFINITIONS

ST .MSK= 37
S7.SUB= 40
ST.SUC= O
ST.CMD= 1
ST.ABO= 2
ST.OFL= 3
&
S
6
?

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

ST.AVL=
ST.MFE=
ST.WPR=
ST.CHP=
ST.DAT= 10
ST.HST= 11
ST.CNT= 12
ST.DRV= 13
ST.DIA= 37

; SUBCODES FOR ST.OFL
SC.NVL 40

SC.IOP = 100
SC.DIS = 400

SC.DUP = 200

: SUBCODES FOR ST.DRV
}
SC.ST0 = 40

SEQ 0027

;FIRST PACKET
1 LAST PACKET
;MESSAGE MISSING

;EVENT CODE

1SLOT NUMBER

;CONTROLLER IDENTIFIER
;CONTROLLER SOFTWARE REVISION
; CONTROLLER HARDWARE REVISION
;UNIT JOENTIFIER

sUNIT SOFTWARE REVISION

;UNIT HARDWARE REVISION
;ERROR LOCATION

1 CYLINDER

; GROUP

; TRACK

;SECTOR

: VOLUME SERIAL NUMBER

;EVENT DEPENDENT DATA

:STATUS / EVENT CODE MASK
; SUB-CODE MULTIPLIER

: SLCCESS

: INVALID COMMAND

; COMMAND ABORTED
;UNIT-OFFLINE

;s UNIT-AVAILABLE

;MEDIA ERROR

;WRITE PROTECTED

;: COMPARE ERROR

;DATA ERROR

:HOST BUFFER ACCESS ERROR
1 CONTROLLER ERROR

;:DRIVE ERROR

;MESSAGE FROM AN INTERNAL DIAGNOSTIC

:NO VOLUME MOUNTED

; OR DRIVE DISAVLED VIA RUN/STOP SWITCH
;UNIT INOPERATIVE

;UNIT DISABLED BY FIELD SERVICE

; OR INTERNAL DIAGNOSTIC

;ODUPLICATE UNIT NUMBER

; SDI RESPONCE TIME OUT




SEQ 0028

DUBE DEC/X11 SYSTEM EXERCISER M MACRO V0S5.03 Friday 27-Sep-85 16:23 Page 12-1
ERROR LOG FLAGS

461 000100 SC.INV = 100 ; INVALID SDI RESPONCE
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MOOWLE COOE

463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
$00
501
502
S03

000710
000710
000714
000716
000724
000732
000740
000742
000730
000752

005227

042767
104403
032767
001404
104403
000403

1777717

000002 177072
000000 006042’
000002 177056

000000' 006046’

.SBTTL MODULE CODE

3‘.“0‘.““.““‘...“‘“““““““‘.t““‘.t‘.t“l‘“0..‘.‘3:00‘00..

INIT VALUES
INIT CONTROLLER
XFER TO DISK?

F FOR 4 = 1,CYCLE LIMIT
MAITENANCE WRITE
MAITENANCE READ
CHECK DATA?

T CHECK

NEXT J

H

T FOR J = 1,CYCLE LIMIT :
GET UNIT STATUS ;
1F DRIVE IS NOT AVAILABLE, WAIT UNTIL IT IS H

DRIVE THERE? :

F DROP H
ALL DRIVES DROPPED? ;

; DROP MODULE :

T ONLINE :
ONLINE? :

T PICK BLOCK - IF RANDOM, GET RAND & MOD X ;

ELSE INCREMENT :

IF LBN > LIMIT THEN LBN <- O :

WRITE :
READ ;
CHECK DATA 7 :

T CHECK ;
AVAILABLE DRIVE(I) ;

F TRY TO BRING ONLINE AGAIN :
NEXT J :

'“.“.“‘-‘“l‘t“l“‘ti..‘i.‘.““"t‘til““‘.t#“t“tt“‘tt““ll“.

-.u.--.n.-w.-.nun"o-o--c-uno--...4--a-n.-o¢o-o-lhu

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

START CODE

1F THE CODE IS RESTARTED, CLEAR THE OLD ADDRESSES SO THE
THE CONTROLLER WILL GET REINITED.

;tt.‘..““““‘t‘tt“.“““".‘““““t‘.‘.tt“h‘#““‘tlt..‘ttt.‘t..

START:

s wr @0 we

W B Be BE B s

e-1 ;FIRST TIME THRU HERE?
BNE 14 ;B8R IF NO
8IC #SR.XFR,SR1 ;DG “OT ALLOW DISK TRANSFERS
MSGN$ ,BEGIN, NARN1 ;ASCII MESSAGE CALL WITH COMMON HEADER
14: BIT #SR.XFR,SR1 tWILL CUSTOMER DATA BE OVERWRITTEN?
BEQ 24 ;BR IF NO
SEGNS.BﬁgiN.HARﬂz ;ASCII MESSAGE CALL WITH COMMON HEADER

24:

SEQ 0029



SEQ 0030
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HOOWE COOE

518
519

000752
000760
000760
000764
000772
001000
001006
001012
001020
001024
001030
001036
001042
001030
001036
001062

104403

005067
012767
012767
016767
005067
012767
005067
104417
016767
005067
016767
062767
005067
005067

000000’ 006052’ -

177160
177717
000017
177010
177632

000001
177244
0000u0"
177020
177556
176742

00000
177434
177432

177532
177522
177622

177626

177560

177202
177174

MSGN$ ,BEGIN, WARN3

CLR CDERCY

MoV 81777117 ,EXPAYV
MOV S#PRTNUM , PRNMSG
MOV OVID1,DVICE
CLR TABLEMW

MOV &1, TABLEW.?2
CLR CMDREF

RANDS$ ,BEGIN

MOV RANNUM, SECL
CLR 5S¢ o

MOV LG , SAREG
ADD » AREG

CLR OLOPA

CLR OLDEA

{ASCII MESSAGE CALL WITH COMMON HEADER

;CLEAR DATA CHECK ERROR COUNT
{NOT EXPECTING AN INTERRUPT

s INITIALIZE PRINT WORD

;OVICE HAS DESIRED BITS SET

;:SET TABLE FOR UNIT O

:SET TABLE FOR PORTID FOR UNIT O
; COMMAND REF @ = O

FOR RESTARTING (INITIAL SECTOR ADOR)
STORE IN SA REG

SA REGISTER HAS PROPER ADORESS

OLD PHYSICAL ADCRESS CLEARED

OLD EXTENDED ADDRESS CLEARED

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

537
S38

570
571

573
574
S75
576

004767
026767
001004
026767
001412
C16767
016767
004767
005067

032767
001034
0267617
001030
062767

104421
000535’

105067

104421
000544’

105067

104421
000526

105067
104403
012777

005067
032767
001446

0007490
177200

177112
177160
177154
000260
177476
000010
177350

000017

000000

177342

000000

177335

000000’

177303
000000°
005024

177362
000002

;“.‘.“t“i.#t“““““““‘0

- e BO WS B W1 W @ Be B8 S

RESTRT:
177416
177410

177376 RESTRZ:

177372

RESTR1:

176652
176660
177336

000042

000044

000144

006004
176544 1%

176540

RESTART SEQUENCE

CHECK THE ADDRESS OF THE RINGS TO SEE IF THEY WERE RELOCATED
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 DRIVE.

L 6EASA00000080000080800008000000800080800888008800088000000000
;CONVERT SOFCNT TO ASCII AND
1STORE AT ADR2

B8TOD¢ ,BEGIN, SOFCNT,ADR2

é‘;;“..:5;‘t;‘ttO‘t‘."t.t““““.““‘.t.....“..“‘.t..‘t‘
L 2+
|““‘“t“..i‘t““..‘.".‘t‘.‘.‘..“..“‘O..““.0“‘0..0.0‘
;CONVERT MROCNT TO ASCII AND
1STORE AT ADR3
BTODS ,BEGIN, HROCNT ,ADR3

3“‘..ti...“‘.““...“.“‘C....‘..‘.....‘t‘.‘a“..‘..t&‘..t‘

CLR8 ADR3+3

168800000008 00088800000008680008460008888308400008800000000040%
+CONVERT COERCT TO ASCII AND
;STORE AT ADR1

‘t““““.““t““‘.“““‘.t“..“‘.“

- B S W

&% We W Se W

SEQ 0031

P PP PP PPPPTPPPrTYTYYY TYTYT T YT T T T I LTS L LSS DLl Sl d bt
PC,CVTADR :
cMP RSPPP,OLDPA :IS THE OLD PHYS ADDR = NEW ONE?
BNE RESTRZ2 +IF SO, REINIT
cMP RSPEP,OLDEA :IS THE OLD EXTN ADDR = NEW ONE?
BEQ RESTR1 +IF NOT, DON'T REINIT
MOV RSPPP,OLDPA ;ELSE SET THE OLO RING ADOR
MOV RSPEP,OLDEA ; AND THE OLD EXTENED ADOR
JSR PC.INITUD ;AND INIT YHE CONTROLLER
CLR TRY ;CLEAR RETRY COUNT
817 #SR.SUM,SR1 ;00 WE WANT THE REPORT?
BNE 14 +IF NOT, SKIP THE REPORY
cHP PRNMSG , PASCNT ;D0 ME PRINT?
BNE 14 :IF PASS COUNT IS NOT = PRINT WORD, SKIP
ADD #PRTNUM, PRNMSG ;PRINT WORD IS INCREMENT

BTOD$ .BEGIN,COERCT ,ADR1
;.‘0““..‘.“‘..““““‘.0".b‘......““‘l..O.‘.““...“t‘
CLRB ADRL S
MSGNS .BEGIN, ERRPAS sASCIT MESSAGE CALL WITH COMMON HEADER
MoV ONTRUPT, BVECTOR 1GET VECTOR ADDRESS
1SET POINTER
CLR UNITNO :PRESET UNIT ¢
BIT #SR.XFR,SR1 ;0ISK XFER?2?
BEQ MAL1ONC t1NOt DO MAINTENENCE (DISKLESS) ROUTINES




SEQ 0032
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MOOWE CODE

577
578
579
580
S581
582
583
584

001374
001400
001404

001410

004767
0057¢ /
0C10( 2

104410

004767
012704
012703

030367
001412
016467
C11487

004767
103002
004767

062704
006303
022704
001403
020367
003752

104413
000741

004767
004767
104413

000771

001524
177340
000000
000420
000644 '
000001
177312

000002
177300

001756
002534
000004
000704 "
177244

177310

000000

000322
002206
000000

;ttt.l.htt‘tt‘.t‘tt‘.‘tttt‘ltt‘ttt‘t‘t‘ttttt‘t‘t“.“t..‘.t‘ttttto.ttttt
: DO THE DISK OPERATIONS ;
1 CHECK TO SEE WHICH PORTS ARE AVAILABLE :
|“tt‘tt“‘tttttttti‘tt"titt.t“ttttt‘tt‘.tt‘t‘ttt““tt‘tttt“.“tt.t‘

JSR PC,SETUP ;FIND DRIVES/SET UP TABLE
TST ODVICE {ELSE, TEST FOR ANY MORE DRIVES
BNE LOOP1 ;IF TRUE, DO A CYCLE
END$ ,BEGIN }
LOOPY: JSR PC,GETWB ; ALLOCATE WRITE BUFFER
MOV #TABLEW ,R4 ;R4 -> TABLE OF UNITNO AND PORTIO
LOOP2 MOV #1,R3 ;R3 IS AN INDEX TO DVICE
8IT R3,DVICE 1HAS THE DRIVE BEEN DROPPED
BEQ 94 +IF SO, SKIP THIS DRIVE
MOV 2(R4) ,PORTID sSET UP PORTID
HOv (R4),UNITNO 1SET UP UNITNO
; see DO A DISK CYCLE
JSR PC.CYCLED ;00 A CYCLE FOR DISK OPERATION
B8CC 94 s IF SUCCESSFUL, CONTINUE
ot JSR PC.OROP1 :IF NOT, OROP DRIVE
ADD #4 R4 {POINT TO NEXT ENTRY OF THE TABLE
ASL R3 ;R3 POINTS TO MNEXT BIT
cMe #TEND . R4 ; POINT BEYOND LAST ENTRY?
BEQ i2¢ ; IF NOT, THEN TRY AGAIN.
cHP R3,0VICE ;IF RS > OVICE THEN DONE WITH ITERATION
12 BLE LOOR2 sIF < OR =, LOOP
ENDITS . BEGIN ;SIGNA. END OF ITERATION.
{MONITOR SHALL TEST END OF PASS
BR Look1 ;AND DO AGAIN

3 2802040464888488048008400200040

; MAINTENENCE ROUTINE.

3 2008088020 004008500808% TYYYTY YR L L LN Y]

“‘.“.““.“.lt‘t.‘..0““““““‘ltt.t.

00 THE DOISKLESS COOE

i
4088628000048 08808808845002888032

MAL1ONC: JSR PC.GETWE ; GET WRITE BUFFER
JSR PC,CYCLEL
ENDITS ,BEGIN 1SIGNAL END OF ITERATION.
;MONITOR SHALL TEST END OF PASS
BR MALIONC
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MOOWE COOE

621
622
623
624
623
626
627
628
629
630
631
632
633
634
635

001412
001414
001420
001424
001430
001434
001440
001442
001446
001432
001434
001436
001460
001464
001470
001474

001502

001306
001312
001514
001516

001522
001324
001530
001534
001540
001544

001552
001556
001562

005004
012702
005077
012701
017700
032700
001007
104407
104407
005301
001365
000404
012703
000167
042700
022700
001402
000167

016705
006205
006205
052705

010500
012703

000001
176362
002260
176616
100000

000000
000000’

004000
001150
173377
004400

001126
176276

100200

004000
0v1002
100000
000200

010200
001056
176514
000750

1088400

L
H]
i
3
H
H
H
H
H
L
L
H
H
H
H
H
3
]

;C.l“““l‘t.“““‘

INITUO:

1¢:

eé:
4%

64:

SEQ 0033

6660806408808 8080000000000000400008008808000408008804004000800000
INITIALIZE THE CONTROLLER
DO THE 4

STEP 1

STEP 2

STEP 3

STEP 4

'

STEPS FOR INITIALIZING THE CONTROLLER.

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

CHECK VE%TOR ECHO, INTERRUPT ECHO,

ROR, STEP

2
SEND PHYSICAL ADDRESS & PURGE = O

CHECK RING LEN = O, ERROR, STEP 3
SEND EX.TENDED ADODRESS BITS

CHECK STEP 4

SEND LFAIL = O , GO ANC BURST

“‘““‘t“"‘.“"‘.“““..“““‘..““.‘...‘d..

]
]
}
L]
H
H
1
i
H
H
]
$
H
H
H
i

CLR R4 ;R4 IS USED IF AN ERROR IS DETECTED
MOV #1.R2 :R2 = STEP INDICATOR REG FOR MSG'S
CLR SADDR {WRITE 7O IP REGISTER TO INIT CONTROLLER
MOV OTIMER,RL 1SET TIME OUT LIMIY
MOV SSAREG,.RO ;RO HAS SA REGISTER DATA
81T 0<SA . ERR> RO :CHECK FOR ERROR
BNE 2¢ ;IF FOUND, GET OUT OF LOOP
BREAKS ,BEGIN : TEMPORARY RETURN TO MONITOR....
BREAK$ .BEGIN ; THEN CONTINUE AT NEXT INSTRUCTION.
DEC Rl ; TIME OUT?
BNE 1 : IF NOT, LOOP
BR 44 : IF DONE. CONTINUE
MOV #SA.S1,.R3 ;RS = STEP 1 BIT
JHP ERROR1 :IF HERE, ERROR
81C @tC<SA S1+SA.DIA>. RO ; CLEAR KDASO-Q DEPENDENT BITS
cHe @#<SA_.S1+SA.DIA> RO ;010 DATA COMPARE PROPERLY?
BEQ -1 :IF SO, CONTINUE
JMP ERRORS :REPCRT ERROR
STEP 2
MOV “CCTOR.RS :VECTOR GIVEN
ASR n3 :SET TO APPROPRIATE VALUE
ASR RS : = VECTOR/4&
8IS #<SA_ INT.BIT15>.RS ztELl%AIEEIgTERRUPTS & SET MSB FOR STEP 1
3 [
MOV R3,RO ;:STORE RS IN RO FOR SUBROUTINE
HOV #SA.51,R3 ;R3 HAS STEP BIT FOR SUBROUTINE
JSR PC,SNDSTP :SEND STEP DATA
8IC #BIT15,.R5 :CLEAR MSB FOR COMPARE DATA
gég g?IT07.R0 ;WAS BITO7 OMLY BIT SET?, SHOULD BE
8IS #<SA.S52+81707>,R0O ;SET RO TQ REPORT THE ERROR
JHe ERROR3 ;REPORT ERROR
MOV RSPPP ,RO ;RO GETS PHYSICAL ADDRESS
JSR PC,SNOSTP :SEND STEP DATA
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MOOW.E CODE

675 001566 042705
676 001572 020500
677 001574 001402
678 001576 000167 001032
679 001602 74:
680 :
681 001602 016700 176472
682 001606 004767 000724
ggz 001612 012700 000254
i

685 001616 005720 84:
686 001620 001402
687 001622 000167 000774
688 001626 022700 000270’ 9¢:

176160

177400

689 001632 001371
690 001634 016700
691 001640 000241
692 001642 006300
693 001644 (CI6300
694 001646 11352700
695 001652 0?3077
696 001656 016767
697 001664 016767

699 001672 016767
700 001700 016767
701 001706 012777
702 001714 005067

704 001720 000207
705 pee

707 ;- -
708 001722 GETWS8:
000000°

001722
000010
001000

176162
176156
000540
176522

176136 176474 12%:
176132 176470
104416 000000' 000474
1/6460 176466
176454 176462
000207 204 :

725 jo¢

000001
176374
176604
176600

176474 176360
176470 176354
005024 176074
176714

176400
176374

176124
176112
176534 11$:

728 002032 012767 000260’ 176432

CVTADR:

8IC #177400,R5
cHe R5,RO
8EQ 74
JHP ERROR3
STEP 3
MOV RSPEP,RO
JSR PC.SNDSTP
MOV ORSPONC-4,RO
STEP 4
157 (RO)«
B8EQ 94
JMP ERRORS
CHP 9CMDREF ,RO
BNE 84
MOV SR2,RO
cLC
ASL RO
ASL RO
8IS #SA.GO,.RO
MOV RO, 8SAREG
MOV CPAKPP , COMMND
MOV CPAKEP ,COMMND 2
MOV RPAKPP , RSPONC
MOV RPAKEP , R ,PONC+2
MOV MNTRUPT ,SVECTOR
CLR TRY
RTS PC
GETWB - GET WRITE BUFFER
GWBUF$, BEGIN
81T #QMON22 ,RES2
8EQ 114
BIT #ADDN22, CONFIG
BNE 124
MOV WBUF PA , WBUF PP
MOV WBUFEA ,RO
JSR PC.ASRO4A
MOV RO ,WBWFEP
BR 208
MOV WBUFPA ,PA
MOV WBUFEA,EA
MAP22¢, BEGIN,PA
MOV PA22 , WBUF PP
MOV EA22 ,WBUFEP
RTS PC

SEQ 0034

;HIGH BYTE CLEARED
;CHECK ECHO DATA

1 IF OK, SKIP

;IF NOT, REPORT ERROR

; SEND THE EXTENDED ADDRESS BITS
; SEND STEP DATA
i RO -> RING ENVELOP

;IS THE RING ENTRY = 0?

:

:IF NOT, ERROR

;15 RO POINT PAST THE RINGS?
1 IF NOT, LOOP

1RO = BURST VALUE

:CLEAR CARRY

SA%IGN BURST FOR STEP 4

i

:SET GO BET

:SEND DATA TO CONTROLLER/INIT ODONE
;STORE ADODRESS IN THE RING

;MOVE ADJUSTED EA INTO RING

; STORE ADDRESS IN THE RING

:MOVE ADJUSTED EA INTO RING

:STORE INTERRUPT ADDRESS IN VECTOR
;CLEAR TRY SO DRIVE MWILL

:GO BACK ONLINE IF NECESSARY

:GET HRITEIEUFFER INFORMATION

NOT USING @-22 MONITOR,
USE 18 BIT ADDRESSING
IF 22-BIT QBUS ADDRESSING,
CALCULATE PHYSICAL ADORESS
CONVERT FROM 18 BIT
PSEVDO ADDRESS
TO0 18 BIT
PHYSICAL ADORESS

SET UP FOR
MAP22 CALL

GET 22-BIT ADDR FROM 18-BIT ADDR
PHYSICAL ADDRESS

RETURN FROM SUBROUTINE

48 We W B i S B @

we Wa W B WF 4

CVTADR - CONVERT 16 BIT ADDRESS TO 18 OR 22 8IT ADORESS

HOV

#RSPONC, VA

; CONVERT RESPONCE RING ADORESS
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MODWE COOE

729
730
731
732
733
734
735
736
737
738
739
740
741

002040
002046
002054
002062
002070
002072
002100
002102
002110
002114
002120
002124
002126
002126

104415
016767
016767
032767
001404
032767
001012
016767
016700
004767
010067
000411

104416
016767
016767

016767
104415
016767
016767
032767
001404
032767
001012
016767
016700
004767
010067
000411

104416
016767
016767

012767
104415
016767
016767

000411

104416
016767
016767

012767
104415

000000'
176424
176414
000010

001000

176366
176362
000404
176154

000000’
176340
176371

175750.

000000
176306
176276
000010

001000

176250
176244
000266
176244

000000
176222
176216

000402
000000
176170

176160
000010

001000

176132
176126
000150
176110

000000’
176104
176100

000306
000000’

Goo472’
176220
176210
175770

175756
176166

000474
176134
176130

176314
000472°
175736
175726
175652

175640
176256

000474’
176224
176220

176176
000472’
176154
176144
175534

175522
176122

000474
176070
176064

176060
000472

11%:

12¢:

20¢:

21¢:

224:

30¢:

31s:

32¢:

406 :

GETPAO.BEGIN. VA

MOV A, RSPEA
MOV PA.RSPPA

8IT @QMON22 , RES2
8EQ 114

8IT #ADDR22 . CONFIG
BNE 124

MOV PA,RSPPP

MOV EA,RO

JSR PC.ASRO4

MOV RO .RSPEP

8R 204

MAP22¢, BEGIN,PA

MOV PA22,RSPPP
MOV EA22.RSPEP
MOV RBUFVA, VA
GETPAS ,BEGIN, VA

MOV EA,RBUFEA
MOV PA.RBUFPA
8IT #0MON22, RES2
BEQ 214

8171 #ADDR22 , CONF IG
BNE 24

MOV PA,RBUFPP
MOV EA.RO

JSR PC . ASROA

MOV RO .RBUFEP

8R 304

MAP228, BEGIN,PA

MOV PA22.RBUFPP
MOV EA22 .RBUFEP
MOV #CMP 7K, VA
GETPAS ,BEGIN, VA

MOV €A, CPAKEA
MOV PA.CPAKPA
8I7Y SQMON22 , RES?2
BEQ 314

81T oADDR22 , CONF IG
BNE 324

MOV PA, CPAKPP
MOV EA.RO

JSR PC . ASROA

MOV RO . CPAKEP
B8R 404

MAP22¢. BEGIN,PA
MOV PA22 ., CPAXKPP
MOV ER22 . CPAKEP

ORSPACK, VA

MOV
GETPA$ ,BEGIN, VA

SEQ 0035

;GET PHYSICAL ADDRESS FROM 16 BIT VA

e B Ba Be We Wy Be BE G W s

SAVE EA BITS
SAVE PA BITS
IF NOT USIr». @-22 MONITOR,
USE 18 BIT ADORESSING
IF 22-8I7 QBUS ADDRESSING,
CALCULATE PHYSICAL ADDRESS
CONVERT FROM 18 BIT
PSEUDO ADDRESS
70 18 BIT
PHYSICAL ADDRESS

GET 22-8IT ADDR FROM 18-BIT ADOR
PHYSICAL ADDRESS

CONVERT READ BUFFER ADDRESS

;GET PHYSICAL ADORESS FROM 16-BIT VA

o = we B4 B W2 W8 W B W5 B B4 Or

@t Wa WE Wy e &) S5 B @ B @ W B

H
i

SAVE EA BITS
SAVE PA BITS
IF NOT USING Q-22 MONITOR,
USE 18 BIT ADDRESSING
IF 22-BIT QBUS ADDRESSING,
CALCULATE PHYSICAL ADORESS
CONVERT FROM 18 BIT
PSEUDO ADORESS
70 18 BIT
PHYSICAL ADDRESS

GEY 22-8IT ADOR FROM 18-81T ADOR
PHYSICAL ADORESS

CONVERT COMMAND PACKET ADDRESS
GET PHYSICAL ADDRESS FROM 16 BIT VA
SAVE EA BITS
SAVE PA BITS
IF NOT USING Q-22 MONITOR,
USE 18 BIT ADDRESSING
IF 22-8BIT QBUS ADODRESSING,
CALCULATE PHYSICAL ADORESS
CONVERT FROM 18 BIY
PSEUDC ADORESS
T0 18 BIY
PHYSICAL ADORESS

GET 22-8IT ADDR FROM 18-BIT ADOR
PHYSICAL ADDRESS

CONVERT RESPONSE PACKET ADDRESS
GET PHYSICAL ADDRESS FROM 16 BIT VA
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MOOWE

781
782
783
784
785
786
787
788

CooE

002420
002426
002434
002442
002444

016767
016767
032767
001404
032767
001012
016767
0167C0
004767
010067
000411

104416
016767

176052
176042
000010

001000

176014
176010
000032
175676

000000
175766

MACRO V05.03 Fridey 27-Sep-85 16:23 Pege 15 3

SEQ 0036

016767 175762

000207

002324
002324

002530
002532
002534

175246
002562°
1735240
175474

002536
002342

002552
002556

016701
012721
116711
010077

104400

175742 MOV EA,RPAKEA ; SAVE EA BITS
175732 MOV PA,RPAKPA ; SAVE PA BITS
175416 817 #OMON22 .RES?2 : IF NOT USING Q-22 MONITOR,
8€EQ a1 : USE 18 BIT ADORESSING
175404 BIT #ADDR22 . CONF IG i IF 22-8IT QBUS ADDRESSING,
8NE 424 : CALCULATE PHYSICAL ADDRESS
175710 4ls: MOV PA,RPAKPP ; CONVERY FROM 18 BIT
MOV EA,.RO : PSEUDO ADDRESS
JSR PC,ASROA H 10 18 BIY
MOV RO ,RPAKEP ' PHYSICAL ADDRESS
424 B8R 50¢ '
000474 MAP22%, BEGIN,PA . GET 22-BIT ADDR FROM 18-B1T ADOR
175656 MOV PA22 .RPAKPP : PHYSICAL ADDRESS
175652 MOV EA22.RPAKEP :
S0%: RTS PC ; RETURN FROM SUBROUTINE

;“‘.““..““““...“““‘.‘.“l.““““.“t.‘..“‘.“““‘..““.“

ASRO4
ARITHMETIC SHIFT RIGHT REG O FOUR TIMES

EXTENDED ADDRESS BITS (16 & 17) ARE SET IN BIT POSITION 4 &S5
RESPECTIVELY. SHIFT RIGHT FOUR TIMES TO REPOSTION THC VALUE

INPUT RO = UNADJUSTED EXTENDED ADDRESS BITS
OUTPUT RO = ADJUSTED EXTENUED ADDRESS BITS

;“““““‘...l‘.‘“‘t““t“.‘.‘...t.‘..“““““".“““‘t.‘...‘.‘.

B TS B We We Wi S5 Ba s W e

B4 65 @3 @1 G B8 Be G G2 G¢ W

ASRO4
r°R RO ;SHIFT 10
1 RO i SHIFT 4
JR RO ; SHIFT 2
ASR RO : SHIFT 1
RTS PC ;RETURN

;“.‘.“.“..l“.“.".‘i“““‘t“‘.t"..“;‘tt-“..‘.‘.t&““‘....“‘.

SEND STEP DATA

INPUT: RO HAS DATA TO BE SENT TO CONTROLLER FOR STEP
R3 HAS PREVIOUS STEP FLAG SET

OUTPUT: RO HAS DATA SENT FROM CONTROLLER TO HOST FOR ECHO AND NEx1 STEP
R3 MAS CURRENT STEP FLAG SET

‘“““.““‘.‘.“““.“..“‘..“t.“““.l“‘lt“‘.‘t“"t“....“.‘t

VECTOR,R1

ae G2 By W B Wy Ge Bs Se W

SNOSTP: MOV :
MOV SINTA, (R1). ;SET UP INTERRUPT HANDLER ADDRESS
move BR1,(R1) ;SET PRIORTITY LEVEL
MOV RO, 8SAREG :SEND STEP1 WRITE FORMMATED DATA
EXITS,BEGIN JEXIT TO MONITOR. MOODULE MAIT FOR INTERRUPT.




SEQ 0037
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MOOUWLE COOE
83s
ggg 002562 INTA:
‘ --------------------------------------------------------------
002562 000004 000000° 002570° PIRQS .BEGIN,3$ . QUEUE UP TO CONTINUE AT 38 AND RTI
‘ ------------------ e meeem meemececeeammAaTetEemsessessrecsaesdssEs S
838 002570 3.
839 002570 017700 175456 MOV @SAREG, RO .GET STEP N FORMATTED DATA
340 002574 032700 100000 81T #SA.ERR,RO {TEST FOR ERROR
841 002600 001017 BNE ERROR1 1IF NOT OK, REPORT
842 002602 005202 INC R2 1SET STEP REGISTER
843 002604 006303 ASL R3 RS MAS STEP BIT PROPERLY SET
844 002606 030300 8IT R3,RO 1MAS 3TEP N SET?
345 002610 001002 BNE Y (IF SO, CONTINUE
846 002612 000167 000020 P ERROR2 ,IF NOT CORRECT STEP, ERROR
847 002616 040300 as; 8IC R3,RO CLEAR THE STEP BIT, FOR COMPARE

848 002620 000207 RTS PC ;RETURN
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HOOULE CODE

002622
002630

104420
000535
017767

L

104420
000526

003304
001003
104403

003304
001003
104403

005304

175370

000000

006062

000514

175630

000514’

005672

005716

;.“.‘..‘.‘.‘.“‘..‘

}
I
i
’
H
H
H
I
i
i
H
L
i
}
H
L
i
L
H
H
L]
H

ERROR 1

PRINT AN ERROR REPORTED BY THE CONTROLLER DIAGNOSTICS

ERROR2
PRINT THE VALUE OF THE SA REGISTER WHEN TME STEP B8IT WAS NOT SET

ERROR3
PRINT A THE VALUE OF THE SA REGISTER WHEN THE ECHO
CORRECTLY

INPUT RO -> SA REGISTER

R2 = STEP COUNT

OUTPUT THE RETRY COUNT IS INCREMENTED

IF THE RETRY COUNT > RETRY LIMIT, ENDO MOOWLE

ERRORS
RING WASN'T ALL ZERO -> ERROR
DROP UDBAO

‘....“““‘.‘.“..C“..‘.““"......“‘.‘.0..“‘..

WAS NOT SET

]
:
}
)
!
i
]
i
'
H
]
!
i
i
H
i
}
L]
4
H
H
3

“‘.t‘.“..“...““‘t““.““““““t“..““““.‘.“““..‘..."A.

ERRORS :

ERRONAS :
ERROR2 :
ERRORL :

1¢:

2s:

MSGNS ,BEGIN, ZERO

END$ ,BEGIN i

INC R4 ;RE » 3 FOR ERROR3
INC n4 iR4 = 2 FOR ERROR2
INC R4 ;R4 = 1 FOR ERP .\
MoV R2,NUM ;STORE STEP REL IM

;ASNIT MESSAGE CALL WITH COMMON MEADER

A NUMBER FOR CONVRT

;t.‘tt“..“““q"“‘."...“.““‘.‘.‘.‘.“.‘ 0800650588088 08400

+CONVERT NUM TO ASCII AND
:STORE AT ADR2
OTOAS ,BEGIN, NUM, ADR2

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

MoV SSAREG , NUM

;STORE VALUE IN A NUMBER

;‘..‘lﬂhﬁ‘“‘MMNN."."MHD"Q‘MHN...“MNI“.‘MM.‘O.lﬂht“‘lmultitlnhl“.‘

;CONVERT NUM TO ASCII AND
1STORE AT ADR1L

IF NOY, CHECK IF IT IS THE NEXT ERMOR
HEADER

IT IS THE NEXT ERROR
HEADER

OTOA#S ,8EGIN, NUM,ADRL

1 8660086000880085460008800008008000000488848888850804800000000000
DEC R4 tERROR 17

BNE i

MSGNS ,BEGIN, INITEL 1ASCIIX l‘éSSﬂE CALL WITH COMMON

DEC R4 1ERROR 27

BNE 24 'éIF MOT, CHMECK IF

MSGNS ,BEGIN, INXTER2 ;ASCII MESSAGE CALL WITH COMMON

DEC R4 ;ERROR 37

SEQ 0038
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MOOW E COQOE

894
893
896
897

002722
002724
002732

002732
002740

002742

002750
002736
002762
002770
002772
002776
002776
003004

001003
104403

104420
000544’

104405

104403
0035267
022767
001402
000167

104403
104410

000000

000000’

000000
000000
175652
000004
175712

000000
000000’

MACRO VO05.03

005724°
3s:

000006

000000
005700
175644

64
006056

Fridey 27-Sep-85 16:23 Page 16-1

BNE 3¢ ;IF NOT, CHECK IF IT IS5 THE NEXT ERROR
MSGN$ ,BEGIN,INITES {ASCII MESSAGE CALL WITH COMMON HEADER

[ SASASEEAAALEARAEERILESERSANESEEELRRRRARARRAEEEESALRM0004400000S
; CONVERT ADDR TO ASCII AND
;STORE AT ADR3

OTOA$ ,BEGIN,ADDR,ADR3

;‘t‘ttttttt“t#ttttttt‘#t‘lt‘tittt‘t‘ttttttt‘ttt‘tt““tt“t‘tt
;‘tttt‘t‘t‘tti‘t“tt‘t‘tt‘.‘t#t‘tttt‘ttt‘tit‘“““ttttttl“tttt
HRDERS ,BEGIN.NULL 8
;ttt‘t#t‘t‘t‘tt“t“ttttltt‘tttttttttlttttttt‘.“tt‘t.t“..tt“t
MSGN$ ,BEGIN, INITER :ASCII MESSAGE CALL WITH COMMON HEADER

INC TRY ; INCREMENT RETRY COUNT

CHP ORLIM, TRY ;IS THE RETRY COUNT EXCEEDED?
BEQ 64 ;IF SO, END X7

JMP START ; IF NOT, TRY AGAIN

MSGN$ ,BEGIN,ABORT ;ASCII MESSAGE CALL WITH COMMON HEADER
END$ ,BEGIN :

SEQ 0039
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MO0 E CODE

908
909
910
911
91¢
913
914
915
916
917
918
919
920
921
922
923
924
925
926

Q04767
C05367
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

001650
175250

000001
000644
175574
175570
175570
000002
17771717
000004
002400
001526

175534
000774
175170
000644’

000001
000704'

175460
000004
175442

175442
000720

000004
000006
175546

175506

[SAS8488000200R88800404000000004000
SFT UP

GO FIND QUT WHAT D
A TABLE 1S FILLED

- @5 B85 Bs W9 P @ We Bb B & W

gt“““t‘t“tt.‘t““

CHAR AND WAIT FOR THE
»SCC

SETUP:

: s«aa  SET CONTRL
PC

JSR
DEC
B8NE
MOV
MOV
MOV
1%: MOV
MOV
MOV
MOV
MOV
MOV
34 JSR
8cC
DEC
BNE
S¢: JSR
BR
MOV

74%:
; sss CHECK FOR
; exs NEXT UNIT

MOV
MOV
94: CHP
BEQ
cMP
BEQ
cHp
BEQ
11%: ADD
ASL
BR
13%: MOV
MOV
JSR
B8R
15¢:
i 4k

THIS DECX MODULE;
INPUT:

SEQ 0040

l.““l““‘tt‘t““‘i“‘..“.l.t.

RIVES ARE OUT THERE.
WITH UNIT NUMBERS(MAX IS 16)

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

OVICE HAS APPROPRIATE BITS SET.

THE @ OF BITS =

¢ OF DRIVES WANTED TOQ TEST.
POSITION OF BITS = WHICH DRIVE IN THE SYSTEM IS DESIRED.

CMOREF

19¢

#1.R3
#TABLEW,RS
(R4),UNITNO
UNITNO, (R4)
R3,PORTID
R3,2(R4)

91717777,4(R4)

4(R4),6(R4)
#2400, WORK
PC.GTSTAT
74

WORK

3¢
Pg.DRDP?

174
P.UNIT+RSPACK,UNITNO
CASE WHERE THE MORE

““‘t“"t“ttt“““l““““‘t“t“‘."‘.‘t“.l

ATTENTION MESSAGES
;SET CONTROLLER CHARACTERISTICS
sONLY SET UP AT BEGINNING OF MODWLE
; (USE DRIVES FOUND AT BEGINNING)
;INITIAL PORTID VALUE
;:R& -> TABLEW
:INITIAL UNITNO IN TABLEMW
sUNIT NO SET IN TABLEW;READY TO TEST
;PORT ID SETY
:PORTID SET IN TABLEW
;INSERT NEW -1,-1 FOR LAST ENTRY
OF THE TABLEW
;WORK = RETRY LIMIT
:GET STATUS, GET NEXT UNIT NUMBER
; 0K, CONTINUE
+ELSE IF OFFLINE, DECR COUNT
:IF COUNT > O, TRY AGAIN.
;DROP THE DRIVE
; TRY NEXT UNIT
;UNIT NUMBER FROM RESPONCE PACKET IN UNITNO

UNITS THEN DRIVES HAVE BEEN SPECIFIED.

MODIFIER MILL GIVE A DUPLICATE UNIT NUMBER.

9TABLEW,R2
41,RS
R2,#TEND
154

R3,R5

15¢
UNITNO,(R2)
13

04 ,R2

RS

94
(R4),UNITNO
R3,PORTID
PC,.DROP3
17¢

;R2 -> TABLE T0 FIND DUPLICATE

;RS IS TEMP PORTID

;REACHED THE BGTTOM?

:IF SO, EXIT

tREACHED THE LATEST ENTRY?

1IF S0, EXIT

;D0 WE HAVE A DUPLICATE UNIT NUMBER?
:IF S0, ERRQR

;:IF NOT, POINT TO NEXT POINTER

; AND CONTINUE
;:OROP DRIVE FROM TABLE

:AND OROP 1T




SEQ 0041
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MOOWE CODE

026714
001402
016714

006303

022704
101276

000207

022700
001403
022700
001012
032767

001004
032767
001002
000241
000207
000261

004767
000207

175424
175416

175406
175402

000004
000704’

000003
000013
000740

177000

002124

175032

175022

cMP UNITNO, (R&) IS THE UNITNO CORRECT?
8EQ 174 tIF S0. CHECK FOR NEXT UNIT
174 MOV UNITNO. (R4) ELSE. CORRECT THE UNIT NUMBER IN TABLE
| ASL R3 {NEXT PCRTID SET
cMP DVICE.R3 ; DONE ?
BMI 194 :IF RS > DVICE, ALL DESIRED DRIVES ARE FOUND.
INC UNITNO {NEXT UNITNO SET
ADD 04 R4 JPOINT TO NEXT ENTRY TO TEST DRIVE
CHP 8TEND,.R4 {POINT TO END? If SO, TABLE FULL
194 BMI 14 LIF R4 NOT REACHED END. GO TEST
) RTS PC
;.““‘.‘tl“““.t.“-““‘t‘.‘.““ttt.“““‘tt“‘#t‘t‘t“‘t‘....““
: TSTOFL
: TEST TO SEE WHAT KIND OF AN OFFLINE CONDITION HAS OCCURED.
: ““.t“““‘t.‘.“‘.““‘.tt“.t““t.“““‘tt‘...t".‘ttt.t‘.“.‘.l.
TSTOFL: CMP #ST.OFL RO :WAS THE DRIVE FOUND OFFLINE?
BEQ 104 ;CHECK WHAT KIND OF OF FLINE
CHP #ST.DRV.RO :MAS IT A DRIVE ERROR? -> SDI?
BNE 138 ‘IF IT WAS NOT, ERROR (DROP DRIVE)
104: 8IT 8<SC.NVL +SC.DIS+SC.DUP«SC.IOP> ,P.STS+RSPACK 'WERE ANY OF THESE BITS SET?
.= NO VOLUME MOUNTED, UNIT DIABLED BY FIELD SREVICE

v
: OR DUPLICATE UNIT NUMBER OR UNIT INOPERATIVE
:IF SO, EXIT

BNE 124
BIT 8+C<SC.NVL +SC.DIS+SC.DUP+SC.IOP+ST.MSK> ,P.STS+RSPACK ; ANY OTHER DATA?
BNE 138 +IF_S0, OROP
124: CLC ;CLEAR CARRY
RYS PC ;RETURN
13¢: SEC :SET CARRY, DRIVE WAS FOUND TO BE OFFLINE
:+ OR ANOTHER ERROR
JSR PC.ERRORH ;REPORT ERROR
RTS PC ;RETURN




SEQ 0042
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HODW.E COOE
1000 ;‘t-t.o-oaoooosca-.ontoto..ao.oac.ouxco-.oa-.o.a..o.a.a.o.o.a.otoo‘o‘ao.
1001 } 3
1002 : CYCLE DISK ;
1003 5 .
1004 3 DO THE DISK CYCLE ;
1003 3 DO GET STATUS COMMANNS TO ASSURE THAT THE DR1VE ;
1006 i 1S AVAILABLE (FOR DUAL PCRTING) :
1007 ; CHECK DRIVE TO BE ONLINE ;
1008 : IF TRUE :
1009 3 PICK THE BLOCK ;
1010 : WRITE ;
1011 : READ :
1012 : DATA CHECK :
1013 ; MAKE THE DRIVE AVAILABLE :
ig{g 3 ELSE DROP DRIVE ;
: :
1016 ;t‘tt“ttttt‘ttttttt“ttt‘t‘tt.t‘tt“‘t..“tt‘t‘.tt““ttoto.t“‘tttt“t
1017 003314 CYCLED:
1018 003314 (32767 001000 174474 BIY &SR .DUA,SR1 ;OUAL PORT?
1019 003322 001004 BNE 24 ;IF NOT, CONTINUE
1020 . ess CHECK IF WE DO ONLINE FOR THE FIRST TIME.
1021 003324 005767 175304 TS87T TRY ;IF TRY HAS SET MSB, DON'T DO ONL INE
1022 003330 100443 8l 164 ; DON'T DO ONLINE
igg: 003332 000422 BR 10¢ ; ELSE DO ONLINE (1ST TIME THROUGH IN THIS PASS)
;] %88
1025 ; sas DO GET STATUS COMMANOS TO ASSURE THE DRIVE IS AVAILABLE TO THE CONTROLLER
{gg‘s’ ; aas FOR DUAL PORTING.
Y Y
1028 003334 012701 000010 2¢: MOV #10,.R1 :R1 = & OF GET STATUS T0 90
1029 003340 004767 001262 44: JSR PC.GTSTATY ;IS THE DRIVE OFFLINE?
1030 003344 103013 8CC 64 ;IF ALL OK, DO THE CYCLE
103: 003346 004767 177672 JSR PC,TSTOFL ;ELSE, CHECK IF OFFLINE
1032 003352 103507 B8CS 244 :IF IT ERRED. DROP THE DRIVE
1033 . s«& HANDLE OFF LINE ORIVE, WAIT FOR AVAILABLE ATTENTION MESSAGE
1034 003354 005067 175144 CLR EXPAV ;EXPECT AN AVAILABLE ATTENTION MESSAGE
1035 003360 052767 140000 174674 als #<RG .OWN+RG.FLG> ,RSPONC+2 ;SET RING FOR ATTN MESSAGE
1036 003366 004767 001426 JSR PC.INTERP ;WAIT FOR MESSAGE
1037 : 2ND ATTENTION MESSAGE
1038 003372 000402 B8R 104
1039 003374 005301 64¢: DEC Rl :DONE ?
1040 003376 001360 BNE 4% ;IF NOT DCNE. TRY AGAIN
1041 003400 004767 001316 10¢: JSR PC.ONLINE ;00 AND ONLINE COMMAND
1042 003404 103753 BCS 2% +IF CARRY WAS SET., TRY AGAIN
1043 003406 016767 174742 175210 144: MOV P.UNSZ +2+RSPACK ,UNSZH ;IS THE UNIT SIZE HI ADDRESS
1044 003414 016767 174732 175200 MOV P.UNSZ +RSPACK ,UNSZL ;CET UNIT SIZE/IS 1T = 0O?
1045 003422 001006 BNE 168 :IF NOT ZERO, CONTINUE WITH ITERATION
1046 003424 005767 175174 TST UNSZH 1 IS UNSZH ALSO O7?
1047 003430 001731 8EQ CYCLED :IF O, TRY TO BRING ONLINE AGAIN
1048 ; ses SET MSB OF TRY TO SHOW THAT INITIAL ONLINE IS DONE
{8‘53 003432 012767 100000 175174 MoV #100000. TRY
10%1 ;ttt“ttttttttl‘t.t“t“““tttt‘.t“‘t.t‘ti‘.t‘l..tttt‘t‘t‘t..‘tt‘c0“0
1082 H :
1053 : TME FOLLOWING SEQMENT SETS THE LIMIT FOR THE UNIT SIZE. ;

1054 : THE VALUE C(UNIT SIZE - (WRITE BUFFER SIZE/NORMAL BLOCK SIZE))
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MOOW E COOE

1055
1036
1037
1038
1039
1060
1061
1062
1063
1064
1063
1066
1067
1068
1069
1070
1071
1072
1073
1074
1073
1076
1077
1078
1079
1080
1081
1082
1083
1084

1085
1086
1087
1088
1089
1090
1091

160167

004767
004767
103720
022700
001715

004767
103007
V32767
001306
004767
000421

004767
103416
032767
001004

104412
003554
032767
001402

004767
000241

000207

005067

052767
000167

174476

000400
17514C

000156
001134

000004

000720
001000
001712

000730
004000

001000

001014

174724
140000
001206

174300

174254

000126’

174234

174454

SEQ 0043

i IS THE LAST SECTOR POSSIBLE TO RIGHT TO. :
5

;.“.“‘..“..“t“.“‘..‘..“‘.‘.‘..““‘.“.““.‘t....“‘..‘t....t.“

164 :

MoV WwBUFSZ ,RO ;WBUFSZ IN RO AS A LIMIY
CLR R1 ;R1 = @ OF BLOCKS
18%¢: INC R1 ; INCREMENT THE @ OF BLOCKS
suB 0400,R0O ;DECREMENT A BLOCK
8PL 18¢ iBR IF > O
sSUB R1.,UNSZL sADJUST THE UNIT SIZE
i o%s NOW PICK WHICH BLOCX TO WRITE T0
JSR PC.PICKBK ;ELSE SELECT A SECTOR 7O TEST
JSR PC.GTSTAT :DID WE NOT GET THE DRIVE OMNLINE?
8Cs g | ;IF WE DIO NOT, GO BACK TO TOP AMD TRY AGAIN
cme #ST.AVL RO ;IS IT AVAILABLE?
B8EQ 24 ;IF SO. GO BACK TO TOP AND TRY AGAIN
; ase WRITE TO THE BLOCK SELFCTED
JSR PC.WRITE ;WRITE THE DATA FOR USER DEFINED ¢ OF WORDS
8CC 19¢ ;IF O, CONTINUVE
BIT #SR.DUA,SR1 ;ARE WE DOING DUAL PORT?
BNE 4 ;IF YES, RETRY
JSR PC .ERRORM ;ELSE, HARD ERROR
B8R 224 ;AND EXIT; BCS 228 :;IF ERROR, EXIT
; a8 READ IT BACK
19¢: JSR PC.READ ;READ A BLOCK
8CS 224¢ :IF ERROR, EXIT
817 #SR.CMP,SR1 ;00 A DATA COMPARE?
BNE 208 ;IF NOT, SKIP THE COMPARE
; ses COMPARE DATA
CDATAS$ .BEGIN, RBUFPA ; REQUEST FOR MONITOR TO CHECK DATA
Y- : IF ERROR, CONYINUE
20%: 817 #SR.DUA,SRL ;00 WE DO AN AVAILABLE?
B8EQ 224 ;IF NOT(BIT NOT SET) SKIP AVAILABLE
; sas MAKE THE ORIVE AVAILASBLE
JSR PC.AVAILS ;RELEASE THE DRIVE
22%: cLC ;EVERY THING WAS Ox
;MASTE A LITTLE TIME SO OTHER
; CONTROLLER CAN GRAB DRIVE
24%: RTS PC ;RETURN

; ess SUBROUTINE TO WAIT FOR AN INTERRUPT
: see RETURNS AFTER THE INTERRUPT OCCURS

DOINTR:
CLR EXPAY {EXPECT AN AVAILABLE ATTENTION MESSAGE
BIS #<RG.OMM+RG.FLG> ,RSPONC +2 ; SET OMN AND FLAG FOR RESPONCE RING
JHP INTERP ;MAIT FOR ATTENTION MESSAGE & RETURN

;‘.“tt‘..““...“‘.“.“i““...‘.‘l“‘...Ot‘..t.‘...0.“‘..“...0““

} DISKLESS CYCLE

; DO A MATTENENCE WRITE
; AND A MAITENENCE READ
; AND CHECK THE DATA

"““.‘.“.“.“t‘“..“““‘.......““‘.“0.“‘t‘.“...“.“‘.‘.““‘
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MODULE CODE

003612
003612
003616
003622
003630
003632
003640
003642
003642

CYCLEL:
004767 000470
004767 000430
032767 004000 174166
001004
104412 000000’ 000126'
003642

000207

214:

JSR PC.MAITU
JSR PC.MAITR
BIT OSR.CMP,SR]

BNE 21
CDQTA‘.BEGIN.RBUFPA
..

RTS PC

.00 A MAINTENENCE WRITE

'D0 A MAINTENENCE READ

'00 A DATA COMPARE?

F NOT. SKIP THE COMPARE
. REQUEST FOR MONITOR TO CHMECK DATA
' IF ERROR, CONTINUE

SEQ 0044
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MODWE COCF

1118
1119
1120

032767
001467

104417
016746
104417
016746

000241
042716
012667
005767
001430

002000 174144

000000
174170

000000
174160

100000
174712
174712
174704
100000

174644
174640

174626

174620
174616

174610
174602

174642

;.\0.““.l“.“““““.“““..“00““‘t‘t“‘.“‘.t‘.“.“tlt...““t

PICK A BLOCK TO WRITE TO.

gi&gg: PICK THE NEXT SEQUNTIAL BLOCK (DEFAULT) OR TAKE ONE AT

OUTPUT: FILL SECH & SECL (CURRENT SECTOR ADDR)

|.“‘.“.“‘.‘l“““.““‘.“‘““‘0.‘....“““.‘..‘.‘.“‘.‘.O..‘..t.‘

- S5 S B W B Se B
s s B8 W We G B B

PICKBK:
BIT #SR.SEQ,SR1 ;CHECK SR1 FOR RANDOM ACCESS MOOE
BEQ SEQACC :BR IF SEQUENTIAL ACCESS

RANACC:
RAND ¢ ,BEGIN
MOV RANNUM, -(SP) {GENERATE THE SECTOR ADORESS
RAND ¢ ,BEGIN
MOV RANNUM , -(SP) :GENERATE THE SECTOR ADDRESS

i

P ADJUST HI ADDRESS FIRST

:
cLC ;:CLEAR CARRY FOR ROTATE
8IC #100000,(SP) ;CLEAR UPPER BIT MAKES SURE VALUE'S
MOV (SP)+,SECH ;STORE IN SECTOR HI ADDRESS

187 UNSZH :15 THE MAX SIZE 07
3 1IF O, GET LOM SECTOR ADORESS
; sees UNSZH > O IF CODE FALLS THROUGH HERE
MoV UNSZH, RO tRO = MAX VALUE

SEQ 0045

CoM RO 1RO COMPLEMENT. NOW FIND MS ZERO
MOV #100000.R1 1R1 15 INDEX INTO MAX VALUE
14: BIT R1,RO ‘HAVE O YET?
8EG 24 'IF 1ST O REACHED. CLEAR REST OF THE BITS
cLC {CLEAR CARRY FOR ROR
ROR R1 :POINT TO NEXT BIT
B8R 14 JBRANCH TC TEST AGAIN
2: B1C R1.RO CLEAR REST OF THME BITS
cLe 1CLEAR CARRY FOR ROR
AOR Rl ‘IF R1 ROTATES INTO CARRY, R1 = O
8NE ' IF Rl NOT O, MORE BITS 7O CLEAR
8IC RO, SECH 1CLEAR UPPER BITS OF MIGH SECTOR VALUE
CrP SECH, UNSZH :IF THE HIGH SECTOR VALUE > MAX VALUE?
BLT T {IF <, EXIT
8EQ a3 IF =. TEST LOW ORDER VALUE
ASR SECH 1SECH = SECH/2 - CAN'T BE > MAX NOM
BR 7 LEXIT
3
: GET LOM SECTOR ADDRESS
[
3$ CLR SECH ;CLEAR HI SECTOR SIZE
At TSt UNSZL IS THE MIGHESY POSSIBLE = 07
BEQ 64 :IF TRUE, DON'T DO LOOP
St SUB UNSZL.(SP) (ELSE., SECL » SECL - UNSZL (ADWUST)
BCC 5t .IF UNSZL > SECL. LOOP
ADD UNSZL , (SP) ELSE SUBTRACTED ONCE TOO OFTEN
BR 7 : AND EXIT




SEQ 0046
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MODUWLE COOE
1173 004022 005016 64: CLR (SP) JCLEAR LO SECTOR ADDRESS (IF HIGHE3T POSSIBLE 0)
1174 004024 012667 174566 74: MOV (SP)+,SECL 1SAVE LO SECTOR ADORESS
1175 004030 000207 RTS PC 1 RETURN
e
i{;g ;GENERATE DISK ADDRESS BY SEQUENTIAL ADDRESSING
11860 004032 SEQACC:
1181 004032 005267 174560 INC SECL ; INCREMENT THE SECTOR ADDRESS
1182 004036 001405 8€Q 164 i8R _IF ZERO
1183 004040 026767 174552 174554 CHP SECL ,UNSZL sOVER LIMIT?
1184 004046 103413 BLO 18¢ 1BR_IF LOWER
1185 004050 000402 BR 174 i SKIP THE INCREMENT
1186 004052 16¢:
1187 004052 005267 174542 INC SECH ; INCREMENT SECTOR HIGH ADDRESS
1188 004056 174:
1189 004056 026767 174536 174540 CMP SECH,UNSZH ;OVER LIMIT?
1190 004064 103404 BLO 18¢ 18R IF LOMWER
1191 004066 COTG67 174524 CLR SECL +RESET THE STARTING SECTOR ADODRESS
%igg 004072 0U5G67 174522 CLR SECH ;
1194 004076 18¢:

1195 004076 000207 RTS PC




SEQ 0047
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MOOWE COOE

1197 ;t‘“‘t‘tttttt“t‘t‘.tt.‘t‘.‘t“‘tt‘l.“t..“‘.t‘tt“‘t.““t‘io‘l“0.‘0
1198 ' :
1199 : i
igg? i DROP A DRIVE ;

H
{ggg ; A DRIVE WOULON'T RESPOND, DROP IT. SET THIS UP IN OVICE. :

} i
1204 ; INPUT  UNITNO = UNIT NUMBER OF DRIVE TO DROP 1
iggz ] PORTID = BIT SET TO DROP DRIVE ;

H :
1207 i OUTPUT ODVICE HAS A BIT CLEARED. THE BIT POSITION i
iggg i REPRESENTS THE ORIVE B
1210 :‘tttt‘ttt‘tt‘ttt‘tttt‘tt#ttttt‘t‘“t“t“.tttl“‘t.“t.‘tttt...#‘.tt‘tl‘
1211
1212 004100 DROP1:
1213 004100 012767 000001 174406 MOV 1 ,NUM
1214 004106 000407 BR DROP4
1215 004110 DROPZ2:
1216 004110 012767 000002 174376 MOV 92 ,NUM
1217 004116 000403 B8R DROP4
1218 004120 DROP3:
1219 004120 012767 000003 174366 MOV 03 , NUM
1220 004126 036767 174504 174474 OROPA: 8IT PORTID,OVICE {HAS THE DRIVE BEEN DROPPED, DON'T OROP AGAIN
1221 004134 001445 8€Q 104 ;
1222 004136 0227671 177777 174472 CHe 9177777 ,PORTID 1IF DRIVE HAS BEEN DROPPED, OON'T DROP AGAIN
1223 : (WILL ZERO DVICE PREMATURE)
}gg; 004144 001441 BEQ 10¢ .IF =, DRIVE HAS BEEN DROPPED -> EXIT ROUTINE
1226 004146 046767 174464 174454 8IC PORTID,DVICE :DROP THE DRIVE
1227 ;“#“ttttttt‘tttt‘tttt“t.‘ttttt“..ttttttttt‘.‘tttttlt‘.tt‘.

;CONVERT UNITNO TO ASCII AND
;:STORE AT ADR2
004154 104421 000000° 000632° BTOD$ ,BEGIN,UNITNO,ADR2
004162 000535’
;“ttt‘t“ttt‘t“‘ttt‘t#t.l.Atlttttt““.“ttttt““t‘t‘tt‘tt‘

1228 004164 105067 174352 CLRB ADR2+5
1229 5t‘tth‘ttt‘..tt“‘ttt‘t.‘tt‘lt‘t‘t#ttttt#“.tttt.tt.t‘.‘t‘t.ttt.

;CONVERT PORTID TO ASCII AND
;STORE AT ADR1
004170 104420 000000’ 000636' OTOA$ ,BEGIN,PORTID,ADRL

004176 000526’
(A EASREESARAMORASISEASNIRENIRETRSREENE4400484800000000000

1230.004200 012764 177777 000002 MOV @177777,2(R4) ;:DESELECT DRIVE SO IT WON'T BE USED AGAIN.
1231 004206 005367 174302 DEC NUM ;OROPPED FOR WHICH ERROR?
1232 0204212 001004 BNE 1s :IF NOT FOR ERRORS, CONTINUE
1233 0D4214 104303 000000’ 005732’ MSGN$ ,BEGIN,.DRP1 ;ASCII MESSAGE CALL WITH COMMON HEAGER
1234 004222 0UJ412 BR 104
1235 008224 005367 174264 1¢: DEC NUM :WAS UNIT NOT FOUND?(NON EXISTENT UNIT)
1236 004230 001004 BNE 28 :IF NOT, CONTINUE
1237 004232 104403 000000’ 005750 MSGN$ ,BEGIN.DRP2 ;ASCII MESSAGE CALL WITH COMMON HEADER
1. %35 004280 000403 BR 104
1239 004242 24:
00424, 104403 000000’ 005766' MSGN$ ,BEGIN,ORP3 ;ASCII MESSAGE CALL WITH COMMON HEADER

1240 : ACTUAL UNITS FOUND
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1241 004250 000207 10¢: RTS PC
1242
1243
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1245
1246
1247
1248

004767
012767
016767
016767
016700
000424

004767
012767
016767
016767
026767
100403
016700

00040

016700
006300
010067
012767
012767
012767
012767

012757
000167

001066
000030
174216
174206
173626

001032
000031
174166
174156
173602

174256
173564
174032
000020
000044
000001
177777

1717777
000322

174126
174132
174122

174072
174076
174066
174264

173710
173776
174030
173764
173662

SEQ 0049

H ‘...‘.““.““...““““..““‘..“..“..‘...‘.‘.‘t‘.t“t‘.‘ sntbdeob el

MAITENENCE READ

SET UP A PACKET WITH:
OPCODE & MODIFIER

READ BUFFER DESCRIPTOR
B8YTE COUNT
THEN SEND THE PACKET

B B4 B4 BE B G Ba oo W W

REGION ID & REGION OFFSET

- We ®s we B we we

;“l.‘.“‘““‘.“..‘.‘.“.‘.““‘t““t.‘.t“.‘t.\.“‘ttttt“.‘.“‘i...

MAITR: JSR PC,CLRPAK
MOV #0P .MRD . P . OPCD + CHPACK
Mov RBUFEP,P . ADEA +CMPACK
MOV RBUFPP P ADPA «CHPACK
MOV RBUFSZ,RO
BR MAITP

;CLEAR THE PACKETS
1SET THE OPCOOE
1SET THE BUFFER DESCRIPTOR

3
;STORE THE BUFFER SIZE IN WOROS
;SET UP THE REST OF THE PACKET

;““t.t“.““‘.“..“.““it‘..““““.“.“‘.‘.“‘.0.“‘..“‘..t““

MAITENENCE WRITE

SET UP A PACKET WITH:
OPCODE & MODIFER

THEN SEND THE PACKET

W w4 W @ e WO G @2 W W4

REGION ID € REGION OFFSET
WRITE BUFFER DESCRIPTOR
BYTE COUNT (EITHER WBUFSZ OR LIMIT IF

MBUFSZ > LIMIT)

S B B W2 B wr &b B8 S5 B0

;“‘t‘.t.".“‘l“‘.‘.““lt‘t‘.‘t.“.“‘t‘l.&..‘.““..“.O.“.‘..t“‘.

MAITW: JSR PC,CLRPAK
MOV S0P . MR, P . OPCD + CMPACK
MOV WBUFEP ,P . ADEA +CMPACK
MOV WBUFPP P . ADPA + CHPACK
cHP WBUFSZ,LIMIT
8MI 14
MOV LINIT,.RO
B8R MAITP
1¢: MoV WBUFSZ RO
MAITP: ASL RO
"oV RO,P . BCNT «CHMPACK
MOV #16. ,RSPLEN
MOV #36. ,CMPLEN
MOV #1 .P . RGIL «CHPACK
MOV 177777, CHRVIR
MOV #177777,RSPVIR
JHP SEND

sCLEAR THE PACKETS
;SET THE OPCODE
;SET THE BUFFER DESCRIPTOR

1IS THE BUFFER SIZE > LIMIT?
:IF NOT, WBUFSZ 15 OK

;STORE THE BUFFER SIZE IN WORDS
;AND SKIP

1STORE THE BUFFER SIZE IN WOROS
;MAKE IT NUMBER OF BYTES

;SET WRITE BUFFER SIZE

1SET RESPONCE PACKET LENGTH
1SET COMMAND PACKET LENGTH

$SET REGION 1D = 1

;SET COMMAND VIRTUAL CIRCUIT (-1 FOR OH)
;SET COMMAND VIRTUAL CIRCUIT

1 SEND THE PACKET
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S vr ®e on s B We ® Be

e B & B We TN B e

MOOWULE CODE
1296 ;“.““““...0#“““.‘.‘0.“‘..““‘t‘t..‘t.l“t..tttt.ott..o.t‘.‘..‘
1297
533 : WRITE
1300 : SET UP OP CODE, MODIFIERS.BUFFER SIZE (BYTE COUNT),
1301 i BUFFER DESCRIPTOR (PYSICAL AND EXTENDED ADORESS)
1302 : LET READ SET SIMULAR DATA IN THE PACKET:
1303 ' DISK ADDRESS AND CYLINDER 1D (LOGICAL BLOCK NUMBER ).
igg; H THEN SEND THE PACKET.
1306 :tttttooo“ooatot..oo.u.totococ.oot.t‘ottottttt‘onooot..toto.nooo“-o.o
1307 004426 004767 000712 WRITE: JSR PC,CLRPAK 1CLEAR PACKETS
1308 008432 012767 000042 173752 MOV #OP .WR . P . OPCD «CHPACK 1SEY THE OPCODE
1309 004440 016700 173476 WRITEA: MOV waL# SZ,RO 1STORE THE BUFFER SIZE IN WORDS
1310 004444 016767 174040 173750 MOV WBUFPP P . ADPA +CHPACK :SET THE BUFFER DESCRIPTOR(PA)
1311 004452 016767 174034 173744 MOV WBUFEP ,P . ADEA +CMPACK 1SET THE BUFFER DESCRIPTOR(EA)
1312 004460 000415 BR READA :
it
}gig ;‘“O“i.“.t‘t.t‘t.‘t“‘t“‘t.‘t“.“““‘tt‘l.““t“‘t“‘.‘.‘t..‘..“
H e
H
1319 t SET UP OP COOE, MODLFIERS,BUFFER SIZE (BYTE COUNT),
1320 H BUFFER DESCRIPTOR (PYSICAL AND EXTENDED ADORESS),
1321 i DISK ADDRESS AND CYLINDER ID (LOGICAL BLOCK NUMBE),
{ggg : THEN SEND THE PACKET.
1324 : ‘tt.‘.‘t"‘0‘.‘.t‘.‘tl..t‘.ttt.‘.‘.‘“.ttt‘t..t.“.t“.t““‘t‘.tt..‘.‘
1325 004462 004767 000656 READ: JSR PC,CLRPAX ;CLEAR PACKETS
1326 004466 012767 000041 173716 MoV o0P .RD,P . OPCD + CHPACK ;SET THE OPCODE
1327 004474 016700 173432 MOV RBUFSZ.RO 1STORE THE BUFFER SIZE IN WORDS
1328 004500 016767 174002 173716 MOV RBUFEP ,P . ADEA +CMPACK 1SET THE BUFFER DESCRIPTOR
1329 004506 016767 173772 173706 MOV RBUFPP,P . ADPA «CMPACK :
1330 004514 012767 000040 173560 READA: MOV 432. .RSPLEN :SET RESPONCE PACKET LENGTH
1331 004522 012767 000040 173646 MOV #32. ,CMPLEN :SET COMMAND PACKET LENGTH
1332 004530 006300 ASL RO sMAKE IT NUMBER OF BYTES
1333 004532 010067 173660 MOV RO, P .BCNT +CMPACK 1SEY READ BUFFER SIZE
1334 004536 016767 174054 173672 MOV SECL ,P .LBN+CHPACK ;:SET LOGICAL BLOCK NUMBER

1335 004544 016767 174050 173666 MOV
1336 004552 000476 B8R

SECH,.P .LBN+2+CMPACK 3
SEND ;1SEND THE PACKET

SEQ 0050
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MODULE CODE

1338
1339

004334

004
004374
004602

004604
004610
004624

004767
012767
012767
012767
000462

004767
012767
012767
000413

004767
012767
012767
012767
012767
000432

000564
000013
000074
000074

000534
000014

173624
173506
173574

173574
173456

173514

]“‘“‘..“““‘C‘.“‘.“...‘....“.‘.‘l.“.‘t“.“"t“.t.“.l.h“..0..

DETERMINE ACCESS PATHS
SET UP CODE. GO SEND PACKET

|‘..‘.““‘.‘.....“““.“.“.“.‘.t‘.“..‘.“...‘...“.t..‘1“.t‘..t.i

- we Wa Ba W

OAP: JSR PC CL {CLEAR PACKETS
MOV ooé P_OPCD-CMPACK  1SET OPCODE
MOV nsﬁ. N .scr LENGTHS
MOV " CMPLEN
B8R sem TSEND THE PACKET

|“‘.“‘.‘l.““...“““t...l.‘.‘.““‘.0“.“‘..“...“"..‘..‘..““‘

AVAILABLE PACKET
SET OP CODE AND MODIFIERS THEN SEND THE PACKET

:tttt-oaooa.t‘oto.oocnt.att‘oo‘t.aaocoooto.o.ooto.o‘tooooocoosoo.ooo.c.o
AVAILS: JSR PC CL 