





NOT ICE

Corvus Systems, Inc. reserves the right to make improvements
in the product described in this manual at any time and with-
out notice.

DISCLAIMER OF ALL WARRANTIES AND LIABILITY

Corvus Systems, -Tnc. makes no warranties, either express ox
implied, with respect to this manuwal or with respect to the
software described in this manual, its quality, performance,
merchantability, or fitness for any particular purpose. Corx-
vus Systems; Inc. software is sold or licensed "as is.”™ The
entire risk as to its quality and performance is with the
buyer. Should the programs prove defective following their
purchase, the buyer (and not Corvus Systems, Inc., its dis-
tributor, or its retailer) assumes the entire cost of all
necessary servicing, repair, orxr correction and any incidental
or consequential damages. In no event will Corvus Systems,
Inc. be liable for direct, indirect, incidental, or consequen-
tial damages resulting from any defect in the software, even
if Corvus Systems, Inc. has been advised of the possibility
of such damages. Some states do not allow the exclusion or
limitation of implied warranties or liability for incidental
or conseyuential damages, so the above limitation or exclu-
sion may not apply to yowu.

This manual is copyrighted and contains proprietary information.
All rights are reserved. This document may not, in whole or
part, be copied, photocopied, reproduced, translated or reduced
to any electronic medium or machine readable form without prior
consent, in writing, from Coxvus Systems, Inc.

© 1980 by Corvus Systems, Inc.
2029 O'Toole Ave.
San Jose, CA 951131
{408) 946-7700

All rights reserved.

Reorder CORVUS product no. 11SM

Printed in U.S.A.






IMPORTANT!

Please Read Before Operating.

HANDLING INSTRUCTICNS:

CAUTION: 1. The CORVUS 11A is provided with a carriage lock to protect the
disc surfaces during shipment. RALWAYS UNLOCK THE CARRIAGE LOCK
PRIOR TO APPLYING POWER TO THE UNIT. ALWAYS LOCK THE CARRIAGE
LOCK PRIOR TO MOVING OR SHIPPING THE UNIT. -

2. The CORVUS 11A should be protected from undue shock and vibration.
During shipment, the unit should be packaged in its original
shipping container {or equivalent) unless the eqguipment in which
it is installed is shipped in a manner which provides the neces-
sary shipping protection.

The CORVUS 11A may be operated horizonmtally (on its base) or wvertically on either
side. It is not to be operated upside down or on end.

The CORVUS 11A draws cooling air throvgh the bottom at the front.  This provides
adequate air flow to the drive. Insure that air flow is not restricted.

CPERATION OF CARRIAGE LOCK:

The surfaces of the discs can be damaged if the heads are allowed tc slide acraoss
the surface when the drive is not in operation.

To prevent this occurring during shipping or handling, the drive is equipped
with a carriage lock. This lock is located approximately in the center of the
right (viewed from the front) side of the unit.

The carrlage is unlocked by turning the Bcrew in a clockwise direction for approx-
imately 19 turns, or until resistance is encountered. Do not overturn as it is
possible to damage the lock by applying too much force.

To lock the carriage, first insure that the carriage is fully retracted; that is,
with the heads at track 0 ox toward the outer =dge of the discs. Turn the screw
counter-clockwise approximately 19 turns or until it stops. Do not attempt to
overturn by applying too much force.

With the assistance of a light it ls possible to observe the movement of the
lock. Its position can be determined by observing the location of the slot

in the lock relative to its mounting pin. In either its locked or unlocked

position, the pin will be at or near the end of the slot.






X.

INSTALLATION

A

Unpacking

Your CORVUS 11S System includes the following:

1. The disk drive

2. The power supply

3. The CORVUS Personality Card

4. A DC power supply cable

5. Am AC power supply cord

6. The CORYUS 11§

7. The CORVUS 115 disk handling and carriage lock inztructions
8. CORVUS 118 Cperating Instructions

NOTE: Please be sure to read the enclosed disk handling and carriage
lock Instructions before proceeding.

Cabling Instructions

You will find a flat cable exiting from the back of the CORVUS Disk
Prive. This cable must be connected te the CORVUS Personality Carxd
before the card is plugged tnto the $-100 Computer System.

The cennector at the end of the cable should be attached to the set
of pins on the CORVUS Personality Card. When the cable s connected
correctly, the red siripe on the cable should be on the LEFT, and
the cable should exit upwards away from {ts connector away from the
Personality Card. Be sure that all the pins on the Personality

Card ‘s connectoxr go into the matching holes on the cable’s
connector.

Installing the CORVUS Personality Card

X. TURN OFF THE POWER SWITCH AT THE BACK OF THE 5-10C COMPUTER SYSTEM
BEFORE PLUGGING IN THE CARD.

2. Remove the cover from the computer.

3. The CORVUS Peroonality Card may be plugged into any slot in the
computer.

4. Insert che PCB edge connector Into the chosen slot in ihe
computer.

5. Replace the cower.,
Connect fng the Power Supply

The power supply must be connected to the disk wia the DC power supply
cable and to an AC outlet via the AC power supply cord.

The large square connector on the DC cable should be plugged i{nto ihe
power supply. You will motice that the connector has three squared



prongs which prohiblt fmproperiy attaching it to the power sipply.
When lined up properly, the conmector should snap aecurely into the
power supply.

The connector at the other end of the DC cable shouid be sttached to
the tem large pins at the upper right side of the rear of the digk
drive. There should be a amall red connector already attached to the
two rightmost pins —- the BC connector should be on the ten leftmost
pins. The cable should exit away from its commector on the side of

: the connector that is away from the disk drive.

The AC cord should be plugged into the power supply and into an AC
‘outlet.

l

I1.7 " INTRODUCTION TO THE CORYUS 11S

The CORVUS 115 in an intellfigent peripheral that adds cost effective
mage storage te the S-100 Computer System’s Operating CP/H, while
maintaining compatibility with existing hardware and software. . The

"' system package consisfs of the IMI 7710 "Winchester™ disk drive with
CORVUS Intelligent Controller, a complete Power Supply, and anm
Intelligent Medule for the S-100, consfisting of an interface card and
e associated softwaren '

I11. DESCRIETION OF THE CORVUS 118
A Uitra Compact %0 Megabyte Diamk Drive

The disk drive is a technology leader that provides eleven million
bytes of unformatted magnetic stoxage im lesg than two/thirds of &
cubic foor of space. The unit features a closed loop servo. This
assures accurate and rapid read/write head positioning independent
of temperature and other environmental factors. There are three
dats surfaces and one servo om two eight inch platters.

The drive electronice are contained in three 7.5 inch by 10.5 inch
printed circult boards which are enclosed within the drive housing.
Thia housing also containe a fourth PC card of the same dimensions
which 1s the CORVUS Intelligent Disk Controller.,

B. CORVUS Intelligent Controller

This controller 1s bmsed on the 2-80 processcr with 16K of Random
Accenss Memory. Fiomware for thie controller provides such features

ay:

% Sector Buffering
_* Read after Write

(P Error recovery with automnrtic rekrfes

* Transparent formatting with CRC error detection
"

High speed data transfer utilizing DMA



.INITIAL LSYSTEM CHECKOUT . - s
A. Verify Head Movement

.Thias test insures that the head carriage has been’
released and fs free to move.

1. Fallow the enclosed "carrlage lock instructions"
.. for unlocking the head caarriage.

‘2. Place the drive on a flat horizontal aurface with

rubber feet down and the power supply dlacomnected
) (or at least turned off).

3. Alternately 11ft one end (of the drive) and then the
other and observe the head sgsembly move back and
forth across the disc platter aurface (about 3 CM of
travel). If this does not occure, the carrlage lock .
may stlll be engaged.

B. Verify Power Supply Operation

This test tests the power aupply independentiy of the ‘disc
drive.

1. #®lug the AC cord into the power svpply and disconnect
the DC power supply cable from the Corvus Drive.

2. Plug the AC cord 1into am AC ouwtlet.

1. Toggle the "power switch™ on the power supply-

The switch should light up when the power supply 18
on. If this does not occure, the fuse may be damaged
{or the AC outlet 18 not connected).

4. If you have a voltmeter, you may wish to teat the actual
voltages supplied by the unit. The voltagesa may be a
little higher than the nominal values shown below
because the supply 1s not being loaded down by the
Corvus Drive., o

VOLTAGES ON DRIVE/DC POWER PLUG
{TOP VIEW OF PLUG)

+5 +35 G G +12 -12 -5 G +24
U T T S B T S S B I A B
! ! ! I I 1 H ! ' 1
i § ! ! ! 1 ! ! ! i
(WIRES)

NOTE: ALL VOLTAGES ARE MEASURED WITH RESPECT TO ONE OF
THE GROUND LINES (C). THE ONLY WELL' REGULATED
VOLTAGES ARE THE +5V, -12V, AND ~5 VOLT LINES.
THE DPRIVE DOES NOT WORK CORRECTLY IF THE VOLTAGES
ARE OFF BY MORE THAN ABOUT 5% (WHEN LOADED BY THE
DRIVE). ‘ s

C» Drive Spin up Test

This test glves some indication that the power supply-



disc drive combination are performing normally.

1. Place the drive on a flat hortzontal surface with
rubber feet down.

2. Connect the DC power cable to the drive and power
gsupply and connect the AC power cord to am AC
coutlet and to the power supply.

3. Lift up the end of the drive where the cables are
connected unti}l the head assembly slides in toward
the disc platter hub. Lower this end slowly so that
the head remains near the hub (you can slide a book
or magazine under this end to guarantee thisg).

4, Turn on the power supply. The disc platter should
begin to spin up. When the drive comes up to the
depgired speed, the head should retract to the outer
rim of the digec platter. If all this happens, you
can proceed to the next tesat. If the drive does not
spin up or the head does not retract, there is some
hardware problem,

D. Drive Interface Test

This test checks some aspects of the combined Corvuse
drive, power supply, and computer interface. It assumes
the use of some of the CP/M utflities supplied with the
Corvus drive.

1. Follow the installation instructioans supplied with
the interface card ( or "personality card") to
connect your computer to the Corxvus drive.

Be gure that both the computer and the Corvus drive
are turned off before thie installation.

2. Counect up the power pupply to the Corvus drive
a8 in teat C above.

3. Turn on the computer and then the drive power,

4, Boot in some CP/M msystem {(not necessarily configured
for the Corvus drive) and load the program: CDIAGNOS.COM
from the Corvus CP/M Interface/litillities discette.

5. Select menu option # 4 (head servo test) on drive I.
This should cause the head assembly (on the Corvus
drive) to shoot back and forth sccroes the disc. If
this works, the system is probably working cerrectly.

If the program hangs up after recelving the Corvus

drive #, there 1s momething wrong with the system

{(such as the drive Ils not up to speed yet, the interface
is not installed properly,...).

If the Corvus system 1s perforning properly, you can proceed
to the task of "personallzing"” your CP/M for the Corvus drive.
The programs:
CLINK.ASM, PATCH.ASM for CP/M V 1.4X
CLINK2.ASM for CP/M V 2.XX
may be the simplest method to interface your system to the
Corvus Drive.









FILE:

1.

INDEX poc PAGE 001
5-10-80
THIS FILE DOCUMENTS PROGRAMS CONTAINED ON THIS DISC

INDEX.DOC
THIS DISC INDEX DOCUMENT FILE.

CORVUS .DOC
A DOCUMENT FILE DESCRIBING HOW TO BRING UP CP/M 2.0

ON THE CORVUS DRIVE.

UPDATE.DOC

A DOCUMENT FILE DESCRIBING WHAT IS INVOLVED IN
UPDATING A CORVUS DRIVE FROM VERSION O OF THE
CONTROLLER CODE (USED ON ALL 5-100 SYSTEMS SHIPPED
BEFORE 2/26/80).

CERROR.DOC
THIS IS A SHORT DOCUMENT FILE LISTING THE CONTROLLER
ERROR CODES.

PATCH.ASM

THIS IS AN OVERLAY PATCH FOR YOUR FLOPPY BASED CP/M 1.4X
THAT ALLOWS THE CP/M TC ACCESS MORE THAN 4 DRIVES

AND A PATCH TO ALLOW THE DRIVES TO BE LARGER THAN

COMMON FLOPPY DRIVES. IT SOULD NOT INTERFER WITH

THE NORMAL OPERATION OF YOUR FLOPPY BASED CP/M 1.4X

WITH THE POSSIBLE EXCEPTIOMN OF A CASE WHERE YOU ATTEMPT
TO ACCESS MORE THAN 4 DRIVES. THIS PROGRAM ONLY
REQUIRES ABOUT 20H BYTES OF THE USER BI0S AREA, S0 IT
MAY BE SIMPLY CONFIGURED INTO MOST CP/M INTERFACES BY
OVERLAYING THEM WITH THE PATCH.HEX FILE ( IN THE

USUAL CP/M CONFIGURATION PROCESS USING SYSGEN AND DDT).

CLINK.ASM

THIS PROGRAM CAN BE USED IN CONJUNCTION WITH FLOPPY
BASED CP/M 1.4X SYSTEMS THAT HAVE BEEN PATCHED WITH

THE PATCH.ASM PROGRAM ABOVE. THIS PROGRAM LINKS THESE
FLOPPY CP/M SYSTEMS TO THE CORVUS DRIVE BY INTERCEPTING
VARIOUS BIOS DISC CALLS. TO USE IT, CREATE A PATCHED
CP/M 1.4 SYSTEM WITH ABOUT 200H EXTRA BYTES OF RAM
SOMEWHERE ABOVE IT. THMEN USE THE EDITOR TO SELECT

THIS BUFFER LOCATION IN THE CLINK.ASM PROGRAM (THE LABEL
“FREE"). THEN PRODUCE A COM FILE FROM THIS SOURCE
(CLINK.COM). YOU CAN NOW TRY IT OUT BY BOOTING UP

YOUR PATCHED FLOPPY CP/M AND RUNNING CLINK.

NOW TRY SELECTING DRIVES C,D,E,F,...,N. YOU SHOULD

BE ABLE TO SEE AND/OR HEAR THE CORVUS HEAD MOVE
(PARTICULARLY IF YOU SELECT DRIVE N FIRST, THEN C).

WHEN YOU DO THIS THE FIRST TIME, THE PSEUDO DRIVES

WILEL ALL HAVE RANDOM DATA IN THEIR DIRECTORYS THAT

WILL HAVE TO BE CLEANED UP A BIT. YOU CAN DO THIS

WITH AN  ERA *.* COMMAND ON EACH OF THE PSEUDO DRIVES.

WHERE . ASM
A SHORT PROGRAM USED WITH PATCH.ASM TO DETERMINE THE
LOCATIONS OF VARIOUS CP/M ADDRESSES.



FILE:
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DIR.SUB
THIS IS5 A SUBMIT FILE USED FOR SEARCHING THE DIRECTORYS
OF THE PSEUDO DRIVES SETUP IN THE CP/M 1.4 INTERFACE

PROGRAM: CLINK.ASM.

1Q.

1.

12.

PUTGET.COM, PUTGET.ASM

THIS 15 A NICE DISC UTILITY THAT CAN BE USED UNDER CP/M
TO READ AND WRITE FROM MEMORY TO THE CORVUS DRIVE AS WELL
AS FILL VARIOUS SECTIONS OF THE DISC WITH DATA. THE
ROUTINE HAS ETS OWN DISC DRIVERS AND TS MAINLY USEFUL

AS A SYSGEN ROUTINE TO WRITE A CONFIGURED CP/M 2.0
SYSTEM OUT. TO THE DRIVE.

CLOADR.COM, CLOADR.ASM

THIS 1S A SHORT BOOT LOADER PROGRAM TO BE USED WITH
CP/M 2.0. IT CAN BE USED UNDER A FLOPPY BASED CP/M
TO,BOOT IN CP/M FROM THE HARD DiSC (CNCE iT IS PUY
THERE) OR 1T CAN BE USED TO MAXE A ROM BASED LOADER.

CBOOT . ASH .
THIS IS A COLD BOOT LOADER FOR CP/M 2.0. 1IT IS BROUGHT
IN BY CLOADR. CBOOT THEN BRINGS IN THE CP/M SYSTEM.

BIOSC.ASM

"THRiS 1S THE SOURCE FOR THE CORVUS BASIC I/0 SYSTEM (BI0S5)

13.

1a.

L5,

16.

TO CONFIGURE INTO A COPY OF CP/M 2.0 . THIS I8 INITIALLY
SETUP TO CONTROL FOQUR DRIVES:

'DRIVE A & B : TWO PSEUDO DRIVES ON ONE CORVUS DRIVE.
EACH PSEUDO DRIVE CAN HOLD ABOUT 4.85MBYTES.

DRIVE C & D : TWO STANDARD 8 IMCH SINGLE DENSITY SOFT
SECTORED DISCS (IN THE STANDARD CP/M FORMAT).

B1OSCT.ASH
THEIS 1S A VERSION OF BIOSC.ASM WEITH DRIVERS FOR A TARBELL
SINGLE DENSITY FLOPPY DISC CONTROLLER.

_CLINK2.ASM

THIS IS A VERSIOM OF BIOSC.ASM THAT DOES NOT REQUIRE ANY
MODIFICATION TO YOUR PRESENT FLOPPY BASED CP/M 2.0

(2.1, 2.2, ..-) ~ EXCEPT FOR POSSIBLY CREATING A 1K SMALLER
SYSTEM. 1T WORKS BY COPYING A SET OF CORVUS DISC DRIVERS
UP ABOVE YOUR PRESENT CP/M V2.0 SYSTEM AND LINKING THEM IN
TO0 IT. SEE FILE CORVUS.DOC FOR MORE INFORMATION.

THIS ROUTINE WILL PROBABLY BE THE SIMPLEST TO USE WITH

ANY FLOPPY BASED CP/M V2.0. HOWEVER, THE CORVUS INTERFACE
PROVIDED BY BIOSC.ASM 1S MUCH BETTER BECAUSE IT WARM
BOOTS OFF THE HARD DISC.

CDIAGNOS.COM, CDIAGNOS.ASHM

A “SAFE™ CORVUS DISC DIAGNOSTIC THAT CAN: READ THE
CONTROLLER CODE VERSION #, CHECK AND CONRECT DXSC FORMAT
ERRORS, AND EXERCISE THE HEAD (HEAD SERVO TEST).

CREFORM.COM, CREFORM.ASM



FILE:

17.

18.

19.

20.

NOTE :

INDEX DOC PAGE 003

THIS PROGRAM IS QNLY OF USE WHEN UPDATING FROM VERSIDH 0
CONTROLLER CODE (ALL 5-100 SYSTEMS SHIPPED PRIOR TO 2/26/80
HAVE VERSICMN 0 CONTROLLER CODE). THIS PROGRAM PERMUTES

THE DATA AND PROGRAMS ON THE HARD DISC TO A FORM COMPATIBLE
WITH VERSION ! (OR LATER) OF THE CONTROLLER CODE. THIiS
UPDATE 1S5 REQUIRED FOR OPERATION WITH NEW CORVUS PRODUCTS
SUCH AS “THE MIRROR“ .

CCODE.COM, CCODE.ASM

THIS PROGRAM 1S USED TO CHANGE THE CONTROLLER CODE OF A
CORVUS DRIVE (THE CONTROLLER CODE ACTUALLY RESIDES ON
PROTECTED TRACKS OF THE DRIVE AND IS BOOTED INTO RAM
WITHIN THE CONTROLLER WHEN THE BRIVE SPINS UP).

CORVO.CLR ;
THIS IS A CONTROLLER CODE FILE FOR USE WITH CCODE.COM.
THIS IS A COPY OF THE ORIGINAL VERSION 0 CONTROLLER CODE,

CORV2.CLR
THIS 1S A CONTROLLER CODE FILE FOR USE WITH CCODE.COM,
THIS IS A COPY OF THE VERSION 2 CONTROLLER CODE.

MIRROR.COM, MIRROR.ASM .
THIS PROGRAM IS THE CONTROL PROGRAM FOR THE CORVUS "MIRROR"
DISC BACKUP SYSTEM. IT WILL NOT WORK UNDER VERSION O OF

THE CONTROLLER CODE.

THE SOURCES OF ALL PROGRAMS (ACCEPT FOR THE ACTUAL CONTROLLER
CODBE) ARE GIVEN BECAUSE:

1. THEY OFTEN CONTAIN AN EXPLAINATION OF HOW TO USE THE
PROGRAMS .

2. YOU MAY NEED TO CHANGE THE DISC I/0 PORT ADDRESSES IF
YOU HAVE A NON-STANDARD DRIVE INTERFACE.

3. WE ARE NOT TRYING TO KEEP ANY BIG SECRETS FROM YOU. -

THE USE OF MOST OF THE UTILITY PROGRAMS 1S EITHER
FAIRLY OBVIGUS FROM THE PROMPTS, BY READING THE DOCUMENTATION
OR BY SELF CONTAINED INSTRUCTIONS LISTED BY THE UTIiLiTIES.

NOTE: ALL OF THE DISC UTILITIES CONTAIN THEIR OWN CORVUS
DISC DRIVERS. THEY CAN BE RUN FROM FLOPPY BASED CP/M
SYSTEMS THAT ARE NOT YET LINKED TO THE CORVUS DRIVEL!
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4-9-80

THIS FILE DOCUMENTS HOW TO BRING CP/M V¥V 2.0 UP ON

THE CORVUS DRIVE.

THIS DISC SHOULD CONTAIN SEVERAL PROGRAMS TO ASSIST
IN THIS TASK. THESE PROGRAMS ARE:

la

PUTGET . COM
A NICE UTILITY THAT CAN BE RUM UMNDER CP/M TO READ AND
AND WRITE FROM MEMORY TO THE CORVUS DRIVE.

PUTGET . ASH
THE COMMENTED SBOURCE OF PUTGET.COM. 1IT ALSO HAS SOME
INSTRUCTIONS ON ITS USE.

CLOADR.COM

A SHORT BOOT LOADER PROGRAM THAT CAN BE LOADED UNDER
CP/M (SAY FROM YOUR USUAL FLOPPY BASED SYSTEM) THAT
WILL BOOT IN CP/M FROM THE CORVUS DRIVE (AFTER YOU PUT
IT THERE).

CLOADR.ASH

THE COMMEMNMTED SOURCE OF CLOADR.COM. YOU MAY WISH TO USE
THIS CODE TO MAKE A BOOT PROM 50 THAT YOU CAN BOOT UP
DIRECTLY ON THE CORVUS DRIVE.

CBOOT.ASHM

THE SOURCE OF A& COLD BOOT LOADER THAT BOOTS IN CP/M
FROM THE CORVUS DRIVE. THIS PROGRAM IS LOADED BY
THE PROGRAM "CLOADR". THIS PROGRAM MUST BE CHANGED
WHEN YOU CHANGE THE SIZE OF CP/M.

BIOSC-.ASM
THE SOURCE OF THE CORVUS BASIC 1/0 SYSTEM TO CONFIGURE INTGC
YOUR COPY OF CP/M VvV 2.0. THES IS INITIALLY SETUP TO CONTROL
FOUR DRIVES: .
DRIVE A & B : TWO PSEUDO DRIVES ON THE ONE CORVUS DRIVE.
EACH PSEUDO DRIVE CAN HOLD ABOUT 4.85MBYTES.

DRIVE C & D : TWO STAMDARD B INCH SINGLE DENSITY SOFT
SECTORED DISCS (IN THE STANDARD CP/M FORMAT}.

BIOSCT.ASM
A VERSION OF BIOSC.ASM WITH FLOPPY DISC 1/O
FOR A TARBELL SINGLE DENSITY CONTROLLER.

CLINK2.ASM
A VERSICON OF BIOSC.ASM THAT DOES NOT REQUIRE ANY
MODIFICATION TO YOUR PRESENT FLOPPY BASED CP/M 2.0 ~ EXCEPT
FOR POSSIBILY CREATING A }1K SMALLER SYSTEM. 1T WORKS BY
COPYING A SET OF CORVUS DISC DRIVERS UP ABOVE YOUR PRESENT
SYSTEM AND LINKING THEM INTO IT. THE CORVUS DRIVERS ARE
INITIALLY SET UP TO ADDRESS THE CORVUS DISC AS TWO PSEUDO
DRIVES IN THE SAME FORMAT USED EN BIOSC.ASM

DRIVE &4 & B : TWO FLOPPY DRIVES (OF ANY TYPE OR SIZE)
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[

DRIVE C & D : TWO PSEUDO DRIVES ON THE ONE CORVUS DRIVE.
NOTE: THE CONTROL OF DRIVES A & B ARE ASSUMED TO BE SUPPLIED
.BY YOUR CURRENT FLOPPY BASED CP/M 2.0 (2.1, 2.2, ...).
TO USE THI1S PROGRAM:
1. CREATE A FLOPPY BASED CP/M WITH AT LEAST 350H BYTES
OF EXTRA RAM AREA ABOVE THE PARTS OF YOUR FLOPPY
BASED CP/M 2.X (ABOVE ANY BUFFERS OR TABLES USED
BY THE B10S ALSO).
2. EDIT A COPY OF CLINK2.ASM TO CHANGE THE EQUATE FOR
THE LABEL: FREE TO POINT TO THE RAM AREA SELECTED
IN STEP {. IM MOST CASES THIS LOCATION CAN BE
CHOSEN AS THE IK AREA DIRECTLY ABOVE THE CURRENT
CP/M. THUS, FOR EXAMPLE A 63K CP/M WOULD ALLOW
THE LAST 1K OF MEMORY Y0 BE USED FOR THE CORVUS
DRIVERS. 1IN THIS CASE WE WOULD CHOOSE:

FREE EQU OFCOOH -

3. ASSEMBLE THIS FILE TC PRODUCE A COM FILE: CLINKZ.,COM.

4, CLEAN OUT THE DIRECTORY AREAS OF THE CORVUS DRIVE
AS DESCRIBED BELOW IN STEP 2. OF THE EXAMPLE.

5. SPIN UP THE CORVYUS DRIVE (IF NOT ALREADY TURNED ON).

6. BOOT UP UNDER THE CP/M CREATED IN STEP 1 (ABOVE) AND
LINK IN THE CORVUS DRIVE BY RUNNING: CLINK2.COM

7. TRY SELECTING DRIVES C & D AND NOTICE THE HEAD MOVE
ON THE CORVUS DRIVE. IF THIS WORKS OK YOU CAN TRY
COPYING SOME FILES TO THE HARD DISC, SAVING SOME TEST
FILES WITH THE SAVE COMMAND, AND OTHER TESTS.

9. CORVUS.DOC
THLS DOCUMEMT FILE.
EXAMPLE: CONSTRUCT & 20K CP/M V 2.0 ON THE CORVUS DRIVE

THE EQUATES IMN BIQSC AND CBOOT ARE NOW SETUP FOR A 20K CP/M
Vv 2.0, S0 WE WILL USE THIS AS AN EXAMPLE.

‘THE FIRST TASK IS TO MODIFY BIOSC.ASM FOR YOUR CONSOLE AND

OTHER 1/0 AS WELL AS TO ADD YOUR DISC DRIVERS FOR YOUR FLOPPYS.
IT 1S RECOMMENDED THAT YOU FIRST ONLY CHANGE THE CONSOLE I/0
DRIVERS, THEN AFTER THIS WORKS YOU CAN ADD YOUR DISC DRIVERS.

ONCE THAT YOU HAVE EDITED BIOSC.ASM, ASSEMBLE IT AND CBOOT.ASH

TO PRODUCE TWO HEX FILES. NOW YOU WILL NEED A COPY OF THE 20K
CP/M V2.0. USE SYSGEN TO GET IT OFF YOUR MASTER DISC THEN SAVE IT
AS A COM FILE:

A>SYSGEN

SOURCE DRIVE (OR RETURN TO SKIP) B

SOURCE ON B, THEN TYPE RETURN

FUNCTLON COMPLETE

DESTINATION DRIVE NAME (OR RETURN TO REBOOT)

A>SAVE 15 CPM20.COM
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2.

3.

NOW YOU MUST CLEAN OUT THE DIRECTORY AREAS OF THE TWO PSEUDO
DRIVES (FILL THEM WITH OESH). THE DIRECTORYS ARE 64 SECTORS LONG
(>ONE TRACK) AT DISC ADDRESS: 72 & 37944. TO DO THIS WE WILL USE
THE FILL DISC COMMAND IN PUTGET:

A>PUTGET

-=~—~ CORVUS PUT/GET ROUTIMNE —~~-
{ VERSION 1.2 )

PUT, GET, OR FILL (P/G/F)
DRIVE # (1-4)

HEX BYTE TO FILL DXSC WITH
STARTING DISC ADDRESS
NUMBER OF SECTORS

PUT, GET, OR FILL (P/G/F)
DRIVE # (1-4)

HEX BYTE TO FILL DISC WITH
STARTING DXISC ADDRESS
NUMBER OF SECTORS

PUT, GET, OR FILL (P/G/F)

ES5
12
b4

ES
317944
64

“C

R e e B e B
-

A>

MOW WE CAN PUT EIN THE CORVUS DISC ROUTINES INTO CP/M AND
WRITE IT TO THE CORVUS DESC. FIRST USE DDT TO PATCH IN CBOOT
AND BIOSC:

A>DDT

DDT VERS 1.4

~-LICPM20Q.COM

-R

NEXT PC

2400 0100

-1CBOOT.-HEX

-R900

NEXT PC

2400 0000

~IRiOSC.HEX

~RD580 {~— OFFSET GIVEM BY VALUE OF "OFFSET"

NEXT PC IN BIOSC.PRN .

2400 0000

-1.980,983 {~- VERIFY CORRECT CP/M SIZE
0980 JMP 375C
0983  JIMP

-~

A>

NOTE: THE OFFSET: D580 ASSUMES A "STANDARD 20K CP/M 2.0"
AS DESCRIBED 1IN THE MANUALS FROM DIGITAL RESEARCH.
SOME SO0FTWARE HOUSES AND FLOPPY DISC SYSTEM MFGS.
SHIP A "PERSONALIZED"™ VERSION OF CP/M THAT MAY
ACTUALLY BE A 19K OR 19.5K CP/M V2.0. IN THIS CASE
THE VALUE OF THE LABEL: "DELTA®™ 1IN BOTH
CBOOT AND BIOSC WILL HAVE TO BE MODIFIED.
IN PARTICULAR, SUPPOSE THAT THE CP/M BEING USED IS5
ACTUALLY A 19.5K CP/M. IN THIES CASE, THE VALUE OF THE
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b,

JUMP ADDRESS AT THE BASE OF CCP EXAMINED ABOVE WOULD BE
355C, WHICH INDICATES THAT THE VALUE OF "DELTA"™ SHOULD
BE CHANGED FROM 0000H TO 200H 1IN BOTH BI1OSC.ASH
AND CBOOT.ASHM.

HOW USE PUTGET TO WRITE THIS oN THE DESC:
A>PUTGET

--- CORVUS PUT/GET ROUTINE ---
{ VERSION 1.2 )

PUT, GET, OR FILL (P/G/F) 7 P
DRIVE # (h~4) 7 1
STARTING HEX RAM ADDRESS 7 900
STARTING DISC ADDRESS ? 12
NUMBER OF SECTORS 7 60
PUT, GET, OR FILL (P/G/F) 1 "C

A>

NOW SEE IF IT WORKS BY BOOTING IN THE SYSTEM OFF THE CORVUS
DRIVE WITH THE CLOADR PROGRAM:

A>CLOADR
~—-—~- CORVUS 20K CP/M V2,0 OF 2-26~-80 ~———
A>

YOU CAN NOW TRY SAVING SOME TEST FILES WITH THE SAVE COMMAND
AND SEE 1F THEY APPEAR IN THE DIRECTORY. ALSO YOU CAN TRY
GIVING A WARM BOOT COMMAND WITH CONTROL-C. IF THIS WORKS 0K,
YOU CAN GO BACK AND ADD YOUR FLOPPY DISC DRIVERS TO BIOSC
AND TEST 1T OUT.

NOTE: IF YOUR DRIVERS MAKE THE CODE SECTORS OF BIOSC LONGER

THAN 59, YOU WILL HAVE TO CHANGE THE LAYOUT OF THE PSEUDO DISCS
SETUP IN BLIOSC OR USE THE )2 RESERVED SECTORS (DISC ADDRESS: 0-11)
-~ YOU WILL ALSO HAVE TO CHANGE CBOOT AND POSSIBLY CLOADR.

SIMILARLY, THE COMBINATION OF THE TWO DISC DRIVERS IN THE
B10S MAY MAKE A COMBINED OPERATING SYSTEM LARGER THAN YOUR
MEMORY ALLOWS (THE 20K CP/M MAY NOT FIT IN 20K OF MEMORY).
IN THIS CASE, YOU MAY WISH TO USE A CP/M THAT 18 iK SMALLER
THAN YOUR MEMORY SIZE.
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THIS FILE DOCUMENTS THE DIFFERENCES AND INCOMPATIBILITIES
BETWMEEN SYSTEMS CONFIGURED WITH VERSION O OF THE DISC
CONTROLLER CODE (SHIPPED ON ALL S-1i00 SYSTEMS PRIOR TO
2/26/80) AND LATER CONTROLLER CODE VERSLONS (VERS. ! 1IN
PARTICULAR), THIS FILE SHOULD MAINLY BE OF USE TO THOSE
WHO ARE UPDATING FROM VWERS. O CONTROLLER COPE TO USE NEW
CORVUS PRODUCTS SUCH AS "THE MIRROR". ‘

VERSION 1 OF THE CONTROLLER CODE WAS RELEASED WITH “THE MIRROR"

AS THE FIRST "UNIVERSAL" VERSION THAT CAN BE USED ON ALL

NON-DMA CORVUS INTERFACES (FOR APPLE, TRS-80, S$-100, ALTOS,...).
IT INCLUDES COMMANDS FOR NEW CORVUS PRODUCTS SUCH AS “THE MIRBOR"
AS WELL AS THE ABILITY TO USE VARIABLE SECTOR SIZES (128, 256, AND
512 BYTE SECTORS). THIS CODE IS NOT DIRECTLY COMPATIBLE WITH
PROGRAMS WRITTEN FOR OR DATA STORED ON THE DISC BY VERS. O OF
THE CONTROLLER CODE. THE UPWARD INCOMPATIBILITIES ARE:

1. THE READ/WRITE COMMANDS FOR 128 BYTE SECTORS HAVE BEEN
CHANGED FROM 2H/3H TO 12H/13H.

2. THE ORDER OF THE 128 BYTE SECTCRS ON THE DRIVE HAS BEEN
CHANGED {THE MIDDLE TWO SECTORS OUT OF EVERY FOUR HAVE
BEEN PERMUTED) IN ORDER TO BE COMPATIBLE WITH THE FORMAT
OF THE 256 AND 512 BYTE SECTORS. THE PROGRAM:
CREFORM.COM HAS BEEN PROVIDED TO PERMUTE THE DATA ON DISCS
WRITTEM WITH VERS. O CONTROLLER CODE TO THE VERS. 1
FORMAT -

IF YOU ARE NOW RUMNNING UNDER VERS. O OF THE CONTROLLER CODE

{YOU CAN FIND OUT WITH THE PROGRAM: CDIAGNOS.COM) AND WISH TO
UPDATE TO MORE RECENT COMNTROLLER CODE VYERSIONS, YOU HAVE SEVERAL
CHOICES DEPENDING ON YOUR SITUATION. 1IN ALL CASES YOU WILL BE
USIKG THE PROGRAM: CCODE.COM TO UPDATE YOUR CONTROLLER CODE

{THE CONTROLLER CODE RESIDES ON PROTECTED TRACKS ON THE HARD DISC).

YOU CAN THEN USE THE PROGRAM: CREFORM.COM TO SWITCH THE DATA/PROGRAMS
AROUNP (PERMUTE THE SECTORS) ON YOUR DISC TO THE NEW FORMAT.

YOU MUST THEN RECONFIGURE YOUR CP/M DISC INTERFACE TO USE THE NEW
READ/WRITE COMMANDS (12HM/123H). TIF POSSIBLE, YOU SHOULD USE THE

NEW VERSIONS OF THE INTERFACE PROGRAMS PROVIDED WITH THIS UPDATE
SINCE A FEW IMPROVEMENTS HAVE BEEN MADE IN THESE INTERFACE ROUTINES.

IT IS PARTICULARLY IMPORTANT TO INSURE THAT THE VARIOUS PSEUDO
DRIVES IMPLEMENTED ON THE SINGLE CORVUS DRIVE ALL START (THEIR
DIRECTORY STARTS) ON & (12B BYTE) DISC ADDRESS (0 ~ 75743) THAT IS
DIVISIBLE BY FOUR. THIS IS TO ALLOW "THE MIRROR"™ TO BACKUFP ANY OF
THESE PSEUDO DRIVES INDEPENDENTLY. [LF YOU ARE USINGC OUR PROGRAM:
CORVUS.ASM WITH THE ORIGIMAL FORMAT PROVIDED, THERE IS MO PROBLEM.
WE DID NOT CHANGE THIS FORMAT IN OUR NEW RELEASE. HOWEVER, WE DID
HAVE TO CHANGE OUR CP/M 2.0 INTERFACE.

OUR ORIGINAL CP/M 2.0 INTERFACE HAD PSEUDO DRIVE A°S DIRECTORY
STARTING AT A "GOOD" ADDRESS (#68 - WHICH IS DIVISIBLE BY 4).
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UNFORTUMATELY, PSEUDO DRIVE B’'S DIRECTORY FELL ACCROSS A 512 BYTE
BLOCK BOUNDARY. OUR NEW VERSION CORRECTS THIS5 BY CHANGING THE
LOCAT10ONS OF BOTH DRIVES A & B. THERE IS NO PARTICULAR REASON

TO ADOPT THIS NEW CONVENTION UNLESS YOU HAVE PURSHASED A "MIRROR".

IF YUOU HAVE, YOU MAY WISH TO SWITCH TO THE MEW FORMAT. THE FOLLOWING
PROCEDURE ASSUMES THAT YOU WISH TO PRESERVE DATA/PROGRAMS THAT ARE
ALREADY ON YOUR HARD DISC. TO UPDATE:

I USE CCODE.COM AND CREFORM.COM TO CHANGE THE CONTROLLER
CODE AND PERMUTE THE SECTORS.

2. RECONFIGURE YOUR OLD DISC INTERFACE ROUTINES (BIOSC, CROQOT,
AND CLOADR) TO USE THE NEW READ/WRITE COMMANDS. THIS
REQUIRES CHANGING THE EQUATES FOR: RDCOM & WRCOM . THEN
WRITE THES MEW SYSTEM OUT TO THE DISC (IN THE WAY YOU DID
BEFORE} .

3. THIS SHOULD PUT YOU BRACK ON THE ATR WITH THE NEW CONTROLLER
CODE- BUT WITH A NON-OPTIMAL DISC ORGANIZATION (FOR “THE MIRROR").

4. USE "THE MIRROR"™ TO SAYE (BACKUP) PSEUDO DRIVE A ON VIDEO
TAPE (STARTING BLOCK # =~6B/4=]17, # BLOCKS~9440).

S. USE THE ERA *.* COMMAND (CP/M) TO CLEAR OUT DRIVE A AND
THEN USE PIP TO COPY ALL FILES ON (PSEUDO) DRIVE B TO A.

6. USE "“THE MIRROR" TO SAVE A COPY OF DRIVE A AGAIN.

7. NOW USE THE NEW VYERSIONS OF THE PISC INTERFACE ROUTINES
{BIOSC, CBOOT, AND CLOADR INCLUDED IN THIS UPDATE) TO
CONFIGURE A NEW CP/M SYSTEM ON THE DISC (IN THE NEW FORMAT).

8. USE "THE MIRROR™ TO RESTORE THE COPIES OF DRIVES A & B
TO THEIR NEW LOCATIONS:

DRIVE A4: STARTING BLOCK # =~ |8
DRIVE B: STARTING BLOCK # =~ 9486

WELL THAT SHOULD DO IT. YOU EVEN GOT A TASTE OF HOW TO USE THE
"MIRROR".
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CORVUS DPISC ERROR CODES

THE CORVHS CONTROLLER HAS A NUMBER OF ERROR CODES
THAT MAY BE ISSUED IF EITHER AN ILLEGAL COMMAND

1S GIVEN, OR THE CONTROLLER IS OUT OF SYNCHRONLZATION,
OR THERE 15 A HARDWARE MALFUNCTION. A NUMBER OF THE
UTILITIES AND DISC INTERFACE PRCOGRAMS CAMN LIST THESE
ERROR CODES (IN HEX) LIF SUCH AN ERROR OCCURES. FOR
EXAMPLE, PUTGET.COM LTST THE CODE AS:

*% DISC R/W ERROR # XXH *#

WHERE XX 18 THE ERROR CODE. YOU CAN DEMOMNSTRATE THIS
BY TRYING TO READ A SECTOR (WITH PUTGET) FROM DRIVE 4
(UNLESS YOU HAVE FOUR DRIVES). THIS WILL GIVE ERROR
CODE: A7H. THE UPPER 3 BITS OF THE ERROR CODE HAVE
THE FOLLOWING SIGNIFICANCE:

BIT 5 : SET IL¥ THERE WAS & RECOVERABLE ERROR
(AS IN A RE-TRY ON READ OR MWRITE).

BIT 6 : SET IF AN ERRCR OCCURED ON A RE-READ
{VERIFICATION) FOLLOWING A DISC WRITE.

BIT 7 = SET IF ANY FATAL ERROR HAS OCCURED.
NOTE: MOST OF THE PROGRAMS WILL NOT
LIST THE ERROR UNLESS BIT 7 IS SET.

THE LOWER 5 BITS HAVE THE FOLLOWING SIGNIFICANCE:

BITS 4-0 MEANING

DISC HEADER FAULT

SEEK TIMEOUT

SEEK FAULT

SEEK ERROR

HEADER CRC ERROR
RE~-ZERO (HEAD) FAULT
RE-ZERO TIMEOUT

DRIVE NOT ON LINE
WRITE FAULT

READ DATA FAULT

DATA CRC ERROR

SECTOR LOCATE ERROR
WRITE PROTECTED
ILLEGAL SECTOR ADDRESS
ILLEGAL COMMAND

DRIVE NOT ACKNOWLEDGED
ACKNOWLERGE STUCK ACTIVE
TIMEOUT

FAULT

CRC

SEEK

VERIFICATION

DRIVE SPEED ERROR

TEDOTFP OO E =D

e — aee e -
-~V SN = O
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18 PRIVE TLLEGAL ADDRESS ERROR
19 DRIVE R/W FAULT ERROR

14 DRIVE SERVO ERROR

18 DRIVE GUARD BAND

1C DRIVE PLO (PHASE LOCK) ERROR

iD DRIVE R/W UNSAFE
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MSIZE
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H
MAXDRYV
FREE
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CP/M 1.4 PATCH ROUTINE TOC USE WITH CLINK.ASM

TO LINK A& FLOPPY CP/M 1.4 TO THE CORVUS DRIVE

VERSION 1.02

COPYXRIGHT 1980 CORVUS.

ARARKAEARARA A A AR S AXRAARRARAARS AR AR RAAARARARARAARARAAA ARSI AN AARER

CP/M VERSION 1.4X

*
*
*
[
LS
L]
&
ALL RIGHTS RESERVED *
-
.4

—-~— THIS VERSION IS SET TO INSERT A SMALL AMOUNT OF CODE IN THE

BIOS AREA AT BILOS+5EOH (WHICH 1S IN THE “USER" AREA OF
THE CONFIGURED CP/M SUPPLIED BY LIFEBOATS ASSOC.
FOR A DOUBLE DENSITY NORTH STAR DRRIVE.

YOU SHOULD CHECK YOUR I/0 ROUTINES IN THE USER 1/0
AREA TO INSURE THAT THE SHORT ROUTINE IM THE USER

AREA

EQU
EQU
EQU

EQU
EQU

YELSSWHR™

22
OO00H

DOCES NOT OVERLAY YOUR E/0 ROUTINES

c AR R ARRA AR A AA AR AR AN RARARARARRAA AR ARARARARARAAARAARA AR AR ALR

;CP/M SIZE IN XB

;sOFFSET FROM STD CP/M

{MS12E-16)*1024~DELTA ; OFFSET FROM 16K CP/M

14

JEQO¥+S5EOH+BIAS

;FREE AREA FOR EXTRA BI0OS SPACE
; THE SHORT ROUTINE "ELSWHR"™ IS
:  PUT HERE

&
A
*
*
*
; NUMBER OF CONFIGURED DRIVES *
*
#*
L]
*
*

;**t***t*******tﬁ*****t#h**t***ﬁ***ﬁtﬁﬁh*#*ﬂ*tﬁ***ﬁt*t*ktt****Aﬂ

5
5
.
s
H
.
»
»

....................................................

.
BlDIDQIDﬂl!ﬂ!SDﬂlﬂbﬂhDFQ’IIlt99lD!Bnﬁhhflhﬂﬂl\i!lﬂhbnﬂﬂﬁ!‘ﬁlﬁl!?hlb

END OF IMPLEMENTATION DEPENDANT CODE. ;
I I S S I S
STVEC  EQU Y49AH+BTAS ;ROUTINE TO SET VECTOR BIT
LGVEC  EQU ADCLH+BIAS :LOGIN VECTOR LOCATLON
ALLOC  EqQuU ISEOH+BIAS ;ALLOC. MAP ROUTINE
DISKNO EQU 1308H+BIAS :BUFFER FOR DRIVE #
SLERR  EQU J10BH+BIAS :SELECT DISC ERROR ROUTINE ADDRES
ROTATE EQU ICCOH+BIAS ;ROTATE A BYTE ROUTINE
TRTAB  EQU IDC2H+BTAS :LOGICAL TRACK TABLE
LGTRK  EQU IDCEH+BTAS ;POINTER FOR LOG. TRACK
SCTAB  EQU 3DCOH+BIAS ;LOGTICAL SECTOR TABLE
LGSEC  EQU IDDOH+BLAS ;POLNTER FOR LOG. SECTOR
SMTAE  EQU IDTDU+FBLAS ;CHECKSUM TABLE
CKSUM  EQuU ADBONHBIAS ;POFNTER TO CHECKSUM ARRAY
MPTAB  EQU JICFAH+BLAS ;ALLOCATION MAP TABLE
MAPP EQU IDTAN+BTAS {POINTER TO DRIVE ALLOC. MAP
ALTSEL EQU JALBH4BIAS {ADDRESS OF DISC LOG-IN CODE
ILACE  EQU I10FH+BIAS : INTERLACE ROUTLNE ADDRESS
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CILACE EQU J3BYIH+BIAS tCALL TO INTERLACE ROUTIME
BTABLE EQU 313AH+BIAS :BDOS DRIVE INFO TARLE
SPACE EQU JA9IH+RLAS AREA TO PATCHI TO GET SOME SPACE
SELDSK EQU JELBH+BIAS ;BIOS SELECT DISC ROUTINE
SETSEC EQU IE21H+BTAS ;BIOS SET SECTOR ROUTINE
;
OFBI0OS EQU JEOOH+BIAS sOFFSET TO BEGINNING OF BIOS
"
L]
»
; THIS ROUTINE PROCESSES DISK SELECTS INSIDE CP/M
ORG ALTSEL 3;THIS REPLACES NORMAL DISC LOGIN CODE
;
LDA DISKNC ;GET DRIVE #
CPI MAXDRYV ;I8 IT TOO BIG?
Jc SELD :IF DRIVE # IS VALID, DO SELECT
LHLD SLERR ;GET ADDRESS OF ERROR ROUTINE
PCHL ; ISSUE ERROR
SELD: LXI H,DTAB+3 ;POINT TO DRIVE TARBRLE
MV I Cc,3 ;SET SEARCH COUNT
5C1: CMP M ;TEST 1F DRIVE IS LOGGED IN
Jz ELSWHR s+ IF FOUND, SET POINTERS
DCX H ;OTHERWISE POINT TO NEXT LOCATION
DCR C ;COUNT DOWN TABLE S1IZE (4 DRIVES)
JP sci ;SEARCH THRUG TABLE
; MUST BE NEW DRIVE, S0 SETUP TABLES AND POINTERS
SC2: LKI H,0PEN ;POINT TO OPEN CCOUMNTER
PUSH PSH ;SAVE DRIVE #
MV 1 A, ;MASK FOR MCD 4 ARITH.
INR M ; INCREMENT COUNTER
ANA M ;MASK LT
MOV M,A i SAVE BACK IN COUNTER
MOV C,A +GET BYTE IN (B,C)
MV 1 B,0
LX1 H,DTAR ;POINT TO DRIVE TABLE
DAD B ; INDEX INTO IT
POP PSW iGET DRIVE # BACK ~
MOV M,A ;PUT DRIVE # IN TABLE
CALL sC3 ;SET POINTERS AND SELECT DRIVE
FIXIT: LDA LGVEC ;GET LOGIN VECTOR
MOV C,A
CALL STVEC ;SET LOGIN VECTOR
STA LGVEC
JIMp ALLOC ;DEVELOPE ALLOC. MAP AND LOGON
»
SC3: MOV ALC ;GET COUNTER
STA MOD4 . 3SAVE IT IN BUFFER
STPTR: MOV L,C ;GET MOD4 COUNTER
MV I H,0 ;  LINTO (H,L)
XCNHG ;SAVE 1T IN (D,E)

- LX1 H,TRTAB ; POLNT TO LOG. TRACK TABLE
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DAD D ; INDEX TO TABLE LOCATION
. SHLD LGTRK ;SAVE POINTER
XCHG iGET COUNTER BACK
DAD H ; DOUBLE IT
XCHG {PUT BACK IN (D,E)
LXI H,SCTAB i POINT TO LOG. SECTOR TABLE
DAD D ; INDEX INTO TABLE
SHLD LGSEC iSAVE POINTER
XCHG iGET COUNTER BACK
DAD B
DAD H
DAD H sCOUNTER IS NOW 16 TIMES ORIG. VALUE
XCHG ) ;PUT BACK IN (D,E)
LX1 H,SMTAR :POINT TO CHECKSUM TABLE (4 BYTES/DRIVE)
DAD ) ; INDEX INTO TABLE
SHLD CKSUM ;SAVE POINTER
XCHG :GET COUNTER BACK
DAD H ;SET FOR 32 BYTES/DRIVE
LX1 D,MPTAB sPOINT TO ALLOC. MAP TABLE
DAD D ; INDEX INTO TABLE
SHLD MAPP :SAVE POINTER TO DRIVE ALLOC. MAP
LDA DPISKNO sGET DRIVE #
MOV C,A
JMP SELDSK :NEED SOME EXTRA CODE AREA
o
OPEN: DB k! ;COUNTER/POINTER FOR OPEN TABLE POSITION
;
ORG SPACE ;RE-CODE TG FREE A FEW BYTES
;
RZ
STA DISKNO
CALL ALTSEL
RET

THAT LEAVES 5 BYTES FOR DISK SELECT TABLES

war we we

MOD4: DB 3 ;POINTER TO OPEN TABLE POSITION
DTAB: DB OFFH,0F FH i INITIALXIZE THE DRIVE TABLE
DR OF FH,0FFH

PATCHES TO SOME OTHER ROUTINES IN CP/M

@r @ o=

ORG ILAEH+BIAS
LDA MOD4 ;GET INDEX TO DRIVE #
;
ORG 149EH+BIAS
LDA MOD4
H
ORG 3972H+BIAS
; .
CALL 33FAU+BIAS iFIX BUG IN CP/M
NOP
NOP
NOP
MOV A,C

LXI H,3DFBH+BIAS
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ORG FREE
H THE FOLLOWING CODE MUST BE PUT IN THE USER AREA
H ABOVE BDOS (IN BIOS). IN THE CASE OF MANY SYSTEMS,
H IT CAN BE OVERLAYED ABOVE THE USUAL USER BIOS AREA
H WITHOUT INTERFERING WITH THE CODE ALREADY IN USE.
4 HOWEVER, THE EXAMPLE BELOW ASSUMES THAT THE CODE
4 HAS BEEN PUT IN THE SHIFTED USER AREA PROVIDED
5 BY LIFEBOATS IN THEIR NORTH STAR CP/M 1.44,
H AND POSSIBLY OTHER CONFIGURATIONS.

i ——- CONTINUATION OF CP/M PATCH TO ALLOW MORE THAN

: 4 DRIVES. NOTE, THIS PATCH IS NOT COMPLETELY

H FOOLPROOF. CP/M 1.4 CAN ONLY ADDRESS 4 DRIVES

H AT A TIME. THIS PATCH JUST CONSTRUCTS A MAPPING

: THAT MAPS THESE 4 LOGICAL DRIVES ONTO ANOTHER SET

; OF 4 PHYSICAL DRIVES. THIS 1S DONE BY A FIRST IN

H FIRST OUT ALLOCATION SCHEME. 1IF YOU-LOGON 4 DRIVES
H AND THEN LOGON A NEW DRIVE, THE FIRST OF THE OLD 4

H DRIVES WILL BE DE-ALLOCATED AND THE NEW DRIVE WILL

H BE ASSIGNED TO THIS LOGICAL PRIVE #. THIS HAS

H A SLIGHT POTENTIAL FOR ERROR IF YOU HAVE A PROGRAM

H THAT 1S READING AND WRITING TC MORE THAMN 3 DRIVES AT
H A TIME. 1F IT SHOULD HAVE A DISC FILE OPENED FOR

H WRITING AND HAVE TH1S5 DRIVE BECOME DE-ALLOCATED

H WHEN A NEW DRIVE IS LOGGED ON, DATA WILL BE LOST

H BECAUSE THE MOST RECENRT FILE CONTROL BLOCK FOR

H THAT FILE PROBABLY HAD NOT BEEN WRITTEN OUT TO THE

H DISC WHEN THE NEW DRIVE WAS LOGGED ON.

»

ELSWHR: CALL SC3
LDA MOD4 ;GET POILNTER
INR A
MOV C,A : SAVE FOR LATER
LDA LGVEC ;GET LOGON VECTOR
RLC
CALL ROTATE ;;ROTATE BYTE
RAR
RC ;OK IF ALREADY LOGGED IN
JMr FIXIT y OTHERWISE LOG IN

END
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CORVUS FLOPPY CP/M LINK PROGRAM
FOR CP/M 1.4X

»

VERSION 1.05 FOR CP/M VERSION 1.4X

T ]
"
]
.
. &
8]
.k
1%  COPYRIGHT 1980 CORVUS. ALL RIGHTS RESERVED
]

(33

*
*
*®
L]
*
*
”
]
]
]

AREA AR AR A AR AR AR R AR AN AAAARAAANR A ARAAARR AR R A AR A AR AARAR AR AL AR

THIS PROGRAM IS DESIGNED TO LINK A FLOPPY DISC CP/M V1.4X
THAT HAS BEEN PATCHED WITH THE FILE: PATCH.ASM TO THE
CORVUS HARD DISC. IF YOUR CP/M HAS TWO FLOPPYS AND

YOU CHOOSE TO KEEP THE CORVUS DISC LAYQUT CHOSEN BY THIS
PROGRAM, YOU NEED ONLY CHOOSE WHERE THIS PROGRAM IS5 TO
LOAD (SEE THE EQUATE FOR FREE KN THLIS PROGRAM).

»

p

»

»

L

?

B

L]

»

H

Ll

L

3

L]

H THIS PROGRAM LOADS AT THE CP/M TPA (100H) AND MOVES A

; PART OF ITSELF UP TO LOCATIOM:FREE AND THEN PATCHES

; THE CODE 1IN THIS AREA TO LINK TO THE CUHRRENTLY RUNNING

: FLOPPY CP/M 1.4X. THIS INVOLVES COPYING SOME TARLES

; FHROM THE CP/M HUP INTOC THE LINK CODE AND RE-DIRECTING SOME

i JuMPs IN THE BI0S JUMP TABLE UP TO THE LINK CODE. THILS

H LINK WILL NOT BE BROKEN BY A WARM BOOT BUT A COLD BOOT

5 WILL BRING IN A NEW COPY OF CP/M THAT IS8 NOT LINKED.

H THIS PROGRAM MUST NOT BE RUN MORE THAN ONCE AFTER EACH

H COLD START SINCE IT WOULD TRY TO SORT OF LINK TO ITSELF

; IF RUN AGAIN (NOTE: THERE IS A BUILT IN CHECKING ROUTINE

H TO PREVENT THES LINK FROM BEING ENABLED TWECE- TO AVOID

H THIS PROBLEM). THIS PROGRAM 1S AN IDEAL CANDIDATE FOR USING

H THE PROGRAM AUTO LOAD FEATURE BUILT INTO THE CCP OF

b CP/M 1.4. THIS FEATURE ALLOWS CP/M TO AUTOMATICALLY

H EXECUTE A PRE-SELECTED COMMAND (SUCH AS LOGADING BASIC

H OR BOING A DIRECTORY LISTING) ON EaACH WARM OR COLD BOOT.

H THIS FEATURE CAN BE MADE SELECTIVE TO ONLY COLD BOOTS

i BY & MODIFICATION OF THE USER B10S.

H IN ANY CASE, YOU CAN ALWAYS DO THE LINK MANUALLY

H BY LOADING CLINK AFTER YOU FIRST BOOT UP. NOTE, A CLEANER

H SOLUTION IS TO CONFIGURE THESE DRIVERS DIRECTLY INTO YOUR

H CP/M . HOWEVER THE CORVUS DRIVERS TAKE ABOUT 200H BYTES
OF CODE - WHICH YOU MAY MNOT HAVE ROOM FOR IN THE REMAINING

; BOOT TRACKS OF YOUR FLOPPY BASED CP/M.

»

H

L]

»

n

THE DEFAULT FORMAT CHOSEN HERE 15:

DRIVE &4 & B : FLOPPY DISC DRRIVES

DRIVE C - M : 512X BYTE PSEUDO DRIVES ON THE CORVUS DRIVE

R AR AR LA AR AR A A AR AR A A AR AR AR A AR AR AR AARAAAARAARARAR A AR RARARA AR LS
-4

]
;
3
»
H DRIVE N : 3824K BYTE PSEUDO DRIVE ON THE CORVUS DRIVE
B
.
»
]

*
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FMAX EQU 2 ; NUMBER OF FLOPPY DRIVES *
» *
*

L]
FREE EQU ODOOOH ;FREE AREA FOR THIS CODE TO *
;BE MOVED TO ABOVE CP/M *
*
;aﬁktﬁ******k****i****ﬁ*t***ﬁ*ﬁ&iktﬁ**ﬁﬁ**ﬂ*ﬁ**ﬂ***ﬁk****ti******

H CP/M INTERNMNAL ADDRESSES

; THESE ADDRESSES REFER TO A STANDARD 16K CP/M 1.4

: THEY ARE USED AS OFSETS TO LOCATE THE POSITIONS

H IN THE CP/M THAT LS LOADED {(NO MATTER WHAT LTS SIZE
; i5). DO NOT CHANGE THEM FOR DIFFERENT CP/M SIZES.
5

ILACE EQU J10FH ; INTERLACE ROUTINE APDRESS

CILACE EQU 33894 ;CALL TO INTERLACE ROUTLNE

BTABLE EQU 313AH ;BDOS DRIVE INFO TABLE

»

CONOUT EQU 3JEQOCH ; LOCATION OF CONOUT JUMP XN BIOS

»

; ——=— CP/M FUNCTION EQUATES ~--

3

BDGS EQU 05H LOCATION OF BDOS JUMP

LST EQU 9 : LIST STRING COMMAND
RSET EQU 13 : BDOS RESET COMMAND

H 1/0 EQUATES FOR HARDWARE
'
p
DIDATA EQU ODEH ;DISK DATA PORT (R/W)
DISTAT EQU ODFH »STATUS PORT
H
DREADY EQU 1H ;READY LINE
DIFACT EQU 2H ;NOT(IF ACTIVE)
H
RDCOM EQU 124 ;CORVUS READ COMMAND (VERS. 1 CCODE)
WRCOM EQU 13H ;CORVUS WRITE COMMAND
B
DELAY EQU 50 ;APPROX DELAY TIME IN US
ORG 1008 ;START AT CP/M TPaA
»
;7 ——-— COMPUTE ADDRESS OF BIOS FOR THE LOADED CP/M ---
H
LHLD 1 + GET ADDRESS OF JUMP TO WBOOT
DCX H
DCX H
DCX H
SHLD LDBICS ; SAVE 1T FOR LATER USE
3 =~— COMPUTE CP/M OFFSET BIAS FROM 16K SYSTEM ~~=--

MOV Al
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SuI 03EH
MOV H,A
SHLD CBIAS ; SAVE IT
H
; —-— DETERMINE IF LINK IS ALREADY INSTALLED ---
;
LXI p,CONOUT+13 ; POINT TO 16X HOME ADDRESS
DAD ] : ADJUST FOR CP/M SLZE
LXL D, SHOME ; GET ADDRESS OF NEW VALUE
MOV A.M : GET LOW ADDRESS BYTE
CMP E ; IS THERE A MATCH?
JNZ oK :+ NO, SO LINK IS NOT INSTALLED
INX H : POINT TO HIGH ADDRESS BYTE
MOV AL, M : GET IT
CMP D 7 18 THERE A MATCH?
INZ oK ; NO, SO LINK IS NOT INSTALLED
. .
LX) D,LMSG ; POINT TC ERROH MESSAGE
MV I C,LST 5 SET FOR LIST FUNCTION
JmMp BDOS : LIST AND EXIT BACK TO CP/M
;
;s -—— COPY CODE UP TO ‘FREE’ LOCATION ~----
:
0K: LX1 H,START ;SOURCE OF CODE
LXI D,FREE ;DESTINATION OF CODE
LXI B,LENC+2;LENGTH OF CODE
CALL MOVE
;
: ——— COPY PART OF OLD BIOS JUMP TABLE UP TCO LINK PGM ---
;
LHLD CBIAS ; GET OFFSET
LXI D,3E18H ; 16K ADDRESS OF PART OF BIOS TABLE
DAD D ; ADJUST FOR CURRENT CP/M SIZE
PUSH H i SAVE IT
LXI D,FHOME ; DESTIMNATION
LXI B,21
CALL MOVE
POP D
H
; ~—— COPY NEW LINK TABLE INTO BLOGS JUMP TABLE -~~~
i
LXI H,NTAB ; NEW TABLE
LXI B,21 : SET TABLE LENGTH
CALL MOVE

~w— COPY FLOPPY CONFIGURATION TABLE UP INTO LINK PGM -—-

we W W

LHLD CBIAS

LXI D,BTABLE ;s LOCATION OF BDOS DRIVE INFO TABLE
DAD D :CORRECT FOR CP/M SIZE

SHLD PTX0+] :PATCH REFERENCE IN LINK PGM

SHLD PTX00+1}

LXI D,FSIZE ;DESTINATION

LXI B,7 +SIZE OF INFO TABLE

CALL MOVE

ws

3 ~~~ PATCH IN OTHER CP/M SIZE DEPENDENT ADDRESSES IN LINX PGM ~--
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LHLD CBIAS
LX1 D,CILACE ;CALL TO INTERLACE ROUTINE IN CP/M 1.4
DAD D ;ADJUST FOR CP/M SIZE
SHLD PTX1+1
SHLD PTX2+1]
LHLD CBIAS
LX1 D,ILACE ;INTERLACE ROUTIME ADDRESS
DAD D
SHLD PTX3+1
L]
; -—-- NOTIFY OF CORVUS LINK ---
]
LXI D, BMSG
MV 1 C,LST
CALL BDOS

PO & SYSTEM RESET

o3 = we @

MV T C,RSET
Jup BDOS ;DO A RESET AND RE-ENTER CP/M (LINEK 15 DONE)}
MOVE: MOV ALM
STAX ]
INX H
INX D
pPCX B
MOV A,B
ORA c
INzZ MOVE
RET
; === NEW JUMP TABLE TO BE COPIED INTO THE BIOS —-——
P
NTAB: JMP SHOME s JUMP TO SWITCH TABLE
JMP SELECT
JMP SETTRK
Jup SECSET
JHP SETDMA
Jup SREAD
JMP SWRITE
»
BM5G: DB ODH,0AK,” ~--~ CORVUS LINK INSTALLED -~~--" ODH,0AH, §"
LMSG: DB ODH,0AH,07,° ®** CORVUS LINK ALREADY INSTALLED *#° ODH,0AH, $’
LDBIOS DS 2 ;BUFFER FOR BIOS LOCATION
CBIAS 134 2 s;BUFFER FOR CP/M BILAS

5

H
START EQU $ ;START OF CODE TO BE MOVED UP

r

SHIFT EQU FREE~START ;OFFSET OF CODE TO MOVE UP LOCATION
H MOTE: ALL LABELS IN THE CODE TO FOLLOW MUST BE

H OF THE FORM LABEL EQU S$+4SHIFT

H T0 MAKE THE CODE CORRECTLY BE ASSEMBLED
: " FOR THE SHIFTED ORIGIN (AT ‘FREE’).



FILE: CLINK ASHM PAGE 005

; -~~~ COPY OF ORIGINAL BIOS SELECT,SETTRK,SETSEC,AND SETDMA
]
FHOME  EQU S+SHIFT
JMP 0
FSELEC EQU $+SHIFT
IMP 0 ;THIS GETS PATCHED ON STARTUP
FSTTRK EQU $+SHIFT
JMp 0
FSTSEC EQU S+SHIFT
JMP 0
FSTDMA EQU S+SHIFT
JMP 0
FREAD  EQU S+SHIFT
Jup 0
FWRITE EQU $+SHIFT
JMP 0
»
DS 2 ;EXTRA ROOM

-—~- THIS JUMP TABLE IS5 USED A5 A SWITCH TO DIRECT THE BIOS
DISC ENTERFACE CALLS TO THE FLOPRY OR HARD DISC ROUTINES.

H
#
.1
H
5

HOME EQU S+SHIFT
JMP FHOME 3 SET TO FLOPPY ROUTINES AT FIRST
SREAD EQU S+SHIFT
JHP FREAD
SYRITE EQU $+SHIFT
JMP FWRITE
2
DS 2 ; EXTRA ROOM

L
3 =~= THIS JUMP TABLE IS USED TO COPY INTO THE SWITCHING
; JUMP TABLE TO LINK TO THE FLOPPY DISC (WITH THE

H SELECT ROUTINE).

H
FTAB EQU $+SHIFT
JMP FHOME
JMP FREAD
JMP FWRITE
H
DS 2 {EXTRA ROOM

-== THIS JUMP TABLE 15 USED TO COPY INTOQ THE SWITCHING

’
H
H JUMP TABLE TO LINK TO THE HARD DISC (WITH THE
H SELECT ROUTINE).
’
RTAB EQU S+SHIFT
JMP HHOME
JMP HREAD
JMP HWRITE
’
DS 2 ;EXTRA ROOM

READ COMMAND

B wr wy we W
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HREAD EQU S§4SHIFT

CALL ADDRESS ;CALCULATE THE DISK ADDRESS
MV I C,RDCOM ;GET READ COMMAND
i
CALL WAITOUT ;WAIT AND OUTPUT WHEN READY
;
LDA PDRIVE ;GET DRIVE # IN C
ADD B ;APL ADDRESS EXTENTION
MOV C,4 ;EXTENTED DRIVE NUMBER IN C
CALL WAITOUT
;
MOV c,L :GET LOW ORDER ADDRESS
CALL WAITOUT
MOV C,H ;GET HIGH ORDER ADDRESS
CALL WALTOUT

H COMMAND 1S5 SET UP, NOW WAILT FOR RETURN

CALL TURN - ;TURN AROUMD WAILT

;
IN PIDATA ;GET RETURN CODE
ANI 80H ;SET FLAGS
Jz GETDATA :IF POSITIVE THEN NO HARD ERROR
MV I ALl :ELSE ERROR CODPE FOR BDOS
RET :WITH ERROR

;

; STATUS WAS OK, SO NOW GET THE DATA

GETDATA EQU  §+SHIFT
LHLD DMAADD ;GET DMA ADDRESS IN H,L
MV C,128  ;WANT 128 BYTES OF DATA

H

; READ THE DATA

: DON‘T USE CALL TO WALT BECAUSE 1T WILL

; SLOW THINGS UP.

RWAIT EQU S+SHIFT

[N DISTAT ;;GET STATUS

ANT DREADY

JNZ RWAIT ;WALIT FOR READY

IN DIDATA ;GOT DATA

MOV M, A y PUT LN MEMORY

INX H ; INCREMENT MEMORY POINTER

bCR C s DONE YET?

JNZ RWALT y NO~ GET MORE
B

MV i A0 ; DONE, AND NO ERRORS
?

RET y END OF READ

5 HRITE COMMAND
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b
HWRITE

wr

I e we ows @

BLOCK

*
WWAIT

o ur wa ma e TE WE B

o

CLINK

EQU
CALL

MV I
CALL

LDA
ADD
MoV
CALL

MOV
CALL

MOV
CALL

LHLD

ASH

S+SHIFT
ADDRESS

C,WRCOM
WATLTOUT

PDRIVE
B

C,A
WAITOUT

C,L
WALITOUT

C,.H
WALITOUT

DMAADD

PAGE 007

;CALCULATE ADDRESS

;s GET WRITE COMMAND

N

»

;iGET DRIVE #
;ADD ADDRESS EXTENTION
;EXTEMDED DRIVE # IN C

;GET LOW ADDRESS

+GET HIGH ADDRESS

:GET DMA ADDRESS IN H,L

WRITE COMMANR IS SET UP-NOW SEND DATA

EQU
MV 1

EQU
IN

ANI
INZ

MOV
OUT
INX
DCR
JNZ

CALL

IN
ANI
MVI
RM
MVI
RET

S+SHIFT
c,128

$4+SHIFT
DISTAT
DREADY
WWALT

ALM
DIDATA
H

c .
WWAIT

TURN
DIDATA
80H
ALl

A,0

END OF WRITE

WAITOUT ROUTINE
WAITS FOR READY LINE TO GO LOW AND THEN
OUTPUTS REG C TO DIDATA PORT

sRECORD LENGTH

s SAME OLD STUFF
sWAIT UNTIL READY

:GET DATA IN A
;SEND IT TO DRIVE
;NEXT DATA BYTE
;END OF BLOCK?
;NO, PUT SOME MORE

s TURN AROUND AND WAILT

:GET RETURN CODE
iSET FLAG BRITS
:ASSUME ERROR
:RETURN IF ERROR
1 NO ERROR



FILE: CLIMK ASH PAGE 008

WALTOUT EQU S§+SHIFT

IN DISTAT ;GET STATUS
ANT DREADY ;GET READY BIT
JINZ WAITOUT ;WAIT FOR READY
MOV A,C iGET DATA IN A
ouT DIDATA ;OUTPUT KT

RET ; DONE

TURN ROUTINE WATCHES I[F LINE WHEN
TURNAROUND OCCURS, AND WAITS FOR READY
DELAY IS INSERTED

B> wx @ wr wr @ oW @

TURN EQU S$+SHIFT

IN PISTAT ;GET STATUS BYTE

ANT DIFACT OR DREADY ;GET IF STATUS

JNz TURN JWAIT FOR IF LOW
bl

MV 1 A,DELAY/4 :WALT FOR TURNAROUND TO SETTLE
DELAY2 EQU $+SHIFT

DCR A

JNZ DELAY?2

RET

; THE ADDRESS ROUTINE CONVERTS TRACK, SECTOR,
; AND DRIVE INFO INTO THE DRIVE #, LOW AND
; HIGH ORDER ADDRESSES FOR THE 7710

ADDRESS EQU S+SHIFT

LDA TRACK  ;GET TRACK
MOV C,A iSAVE IT
PTXO0  EQU $+SHIFT ;SETUP FOR PATCH LOCATION
LDA BTABLE ;GET MAX NUMBER OF SECTORS/TRACK

; THE FOLLOWING CALCULATES THE RELATIVE CFFSET
H AS TRACK*MAXSECTOR+SEC

MV1 B,O :CLEAR HIGH BYTE
MV I L,0 ;CLEAR PRODUCT LOW BYTE
MoV H,A :MOVE MULTIPLIER TO HIGH PRODUCT AREA
MV i A,B ; LOOP COUNTER
LOOP EQU S$+SHIFT
DAD H ;SHIFT MULTIPLIER AND PRODUCT LEFT
JNC SKIP ;TEST A MULTIPLIER BIT
BAD B ;ADD MULTIPLICAND
SKIP EQU §$+SHIFT

DCR A
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T we e we

HOME

5
SETTRK

5
P
SECSET

b

»
SETDMA

ELECT

CLINK

JMZ
LDA
MOV
MV I
DAD
KCHG
LHLD
DAD
XCHG
LHLD
DAD
MVI
RC
MV I
RET

THIS
EQU
MY T
STA
RET

THIS
EQU
MOV
STA
Jup

THIS
EQU
MOV
STA
JMP

THIS

EQU
MOV
MOV
SHLD
JMP

EQU
MOV
S5TA
MV 1
MOV
MOV
DAD
DAD
DAD
XCHEG
LXI

ASM PAGE 009
LOGP ;B TIMES THROUGH THE LOOP
SECTOR ;GET CURRENT SECTOR
E,a s PUT IN D
b,0
D ;ADD SECTOR TO OFFSET

;PUT RELATIVE ADDRESS BACK IN DE
OFFSET ;GET OFFSET TO DISC #
D :GET PARTIAL OFFSET
:PUT BACK IN DE
OFFSET ;TOTAL OFFSET IS 2X TABLE VALUE
D ;GET TOTAL ADDRESS IN HL, WITH CARRY~HIGH BIT
B,104 ;ASSUME HIGHEST ORDER BIT 15 1
;WE WERE RIGHT
B,0 ;HIGH ORDER BIT IS A '0°
: DONE

ROUTINE PROCESSES THE HOME FUNCTION FOR THE HARD DISK
S+SHIFT
A,0 ;FOR HARD DISK JUST SET TRACK~O
TRACK
;FOR HARD DISK THATS ALL

ROUTINE INTERCEPTS THE TRACK SELECT ROUTINE
S+SHIFT

A,C ;GET THE TRACK #

TRACK  ;SAVE IT

FSTTRK ;FINISH PROCESSING

ROUTINE INTERCEPTS THE SECTOR SELECT ROUTINE
S+SHIFT

A,C ;GET THE SECTOR 1IN A

SECTOR ;STORE IT

FSTSEC ;FINISH PROCESSING

ROUTINE SETS THE LOCAL DMA ADDRESS

$4+SHIFT
H,B ;GET DMA IN (H,L)
L,C
DMAADD ;STORE IT AWAY POR LATER
FSTDMA ;FINISH UP

$+SHIFT
A,C ;GET DRIVE # 1IN A
DRIVEN ;STORE IT FOR LATR
B,0 ;(B,C)=DISC #
L,C
H,B i HL=D ISK#
H
H
B ;HL=54DISK NUMBER

;DE=~5*DISK MUMBER
H,SIZTABR ;;POINTER TO DISK PARAMETER TABLE
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DAD D ;POINT TO SELECTED DISK PARAMATERS
MOV ALM ;GET LOW ORDER OFFSET FOR LOGICAL SECTOR
STA OFFSET 3S5TORE 1T
INX H ;POINT TO NEXT ENTRY
MOV ALH sGET HIGH ORDER OFFSET FOR LOGICAL SECTOR
STA OFFSET+! ;STORE IT
INX H +POINT TO NEXT ENTRIES
MOV ALM sGET DRIVE NUMBER (PHYSICAL)
STA PDRIVE :STORE IT .
TNX H ;NEXT ENTRY
MOV E,M :GET POINTER TO DISK PARAMATER TABLE
INX H
MOV b, M
XCHG :HL-~> POINTER TO DISK SIZE TABLE
MV 1 B,7 5 LENGTH OF TABLE TO COPY
PTXO EQU $+SHIFT :;SETUP PATCH LOCATION
LY U,BTABLE ;POINT TO DRIVE TABLE IN BDOS
MOV A,C ;GET DISK NUMBER
cPI FMAX :IS 1T A& FLOPPY?
Jc FLOPPY ;YES - GO PROCESS IT
;
H THIS IS CODE FOR HARD DISK ONLY
»
LDA DFLG 5 GET PREV1OUS DRIVE TYPE
ORA A ; WAS IT A FLOPPY
JNZ SEL] : NO, SO DO NOT OVERLAY TABLE
PUSH H : SAVE B10S TABLE ADDRESS
PUSH D : SAVE CP/M BDOS TABLE ADDRESS
XCHG : GET BDOS TABLE ADD. IN (H,L)
LXIT D,FSIZE ; POINT TO BUFFER FOR FLOPPY TABLE
CALL copPyY ; SAVE COPY OF FLOPPY TABLE
MV I B,7 : SET TABLE SIZE AGAIN
rop N : GET BACK POINTERS
POP H
SELIL EQU $+SHIFT
CALL COPY 3 COPY HARD DISC TABLE INTO CP/M
LX1 H,SECSET ;NO INTERLACE FOR HARD DISK
PTXI EQU S+SHIFT ;SETUP ADDRESS PATCH LOCATION
SHLD CILACE
MV I ALl iSET FLAG FOR HARD DISC
STA DFLG
LXT H,HTAR ;LOCATION OF HARD DESC TABLE
PTXA EQU $+SHIFT
LXT D,SHOME ;POINT TO SWITCH TABLE (DESTINATLON OF COPY)
MY 8,9 :LENGTH OF TABLE
COPY EQU S4+SHLIFT
MOV ALM sGET BYTE
STAX D iMOVE LT
INX H
INX b
BCR B ;COUNT DOWN #
JNZ cCOoPY
RET

B
FLOPPY EQU S§+SHIFT
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PTX2

PTX2

;DRiVE
DMAADD
TRACK

OFFSET
SECTOR
DRIVEN

DFLG

S5IZE

H
H512

]
H3824

CLINK

CALL
EQU
LXI
EQU
SHLD
LXI
CALL
ARA
STA
JMp

EQU
DB
EQU
DW
EQU
DB
EQU
bW
EQU
DB
EQU
DB
EQU
DA

EQU

ASM

COPY
$+SHIFT

H,ILACE
S+SHIFT
CILACE
H,FTAB

PTX4
A
DFLG

FSELEC

S+SHIFT
0
$H+SHIET
0
$+SHIFT
0
S+SHLIFT
0
S+SHIFT
0
S+SHIFT
0
S+SHIFT
0

14

PAGE 011

; COPY FLOPPY TABLE BACK INTO CP/M
;GET INTERLACE ROUTINE BACK
;SETUP PATCH LOCATION
;STORE IT
;POINT TO FLOPPY JUMP TABLE
;COPY IT INTO BIOS
iCLEAR FLAG FOR FLOPPY
:LET NORMAL FLOPPY BIOS ROUTINE PROCESS
:THE REST
:STORAGE FOR PHYSICAL DRIVE NUMBER
;STORAGE FOR DMA ADDRESS
; STORAGE FOR CURRENT TRACK
; STORAGE FOR OFFSET/2
;STORAGE FOR CURRENT SECTOR
;STORAGE FOR DRLVE SELECT

sFLAG FOR PREVIOUS DRIVE TYPE

sNUMBER OF CONFIGURED DRIVES

=== THIS TABLE GETS PATCHED ON STARTUP TO MATCH THE FLOPPY

TABLE IN BDOS (BTABLE).

EQU
DB
DB
DB
DB
DB
DB

EQU

DB
DB
DB
DB
DB
DB

EQU

DB
DB

$+SHIFT
26
63
3,7
OF2H
0COH
2

S+SHIFT

255
255
4,15
255
OFOH
0

S+SHIFT

255
255

;SECTORS/TRACK FOR FLOPPY

;# OF DIRECTORY ENTRIES

;FLOPPY BLOCK SIZE PARAMATERS

;MAX # OF BLOCKS ON DISK

;DIRECTORY ALLOCATION

;NUMBER OF TRACKS FOR BOOT AND OPERATING SY¥S

;512 K BYTE DISK (OFFSET FACTOR 2048)
;SECTORS/TRACK ON HARD DISK (ARBIRTARY)
+# OF DIRECTORY ENTRIES

;BLOCK SIZE PARAMATERS (2K BLOCKS)

;# OF BLOCKS ON DISK

s DIRECTORY ALLOCATION

s NUMBER OF BOOT TRACKS

;3.8 MBYTE DISK (OFFSET FACTOR 16384)
;SECTORS/TRACK
;# OF DIRECTORY ENTRIES
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#

'
SIZTAB

CLINK

DB
0} ]
DB
DB

EQU
bW
133!
DW

DW

DR
Dy

Dy
DB
DwW

D¥
PR
1%

DW
DB
D

Dy
13}
by

DW
DB
DY

DW
DB
DW

DW
DB
DW

DW
DB
DW

DW
DB
Dy

bu
1} B
DW

DW
DR

ASM

7,127
238
80H

$+SHILIFT

0
¢
FSIZE

H512

2048
1
H512

4096
1
H512

614l
1
H512

B192
1
H512

10240
1
H512

12288
1
HS 12

14336
i
H512

16384
1
1512

18432
|
H512

20480
1

PAGE 012

sBLOCK SIZE PARAMATERS (16K BLOCKS)
;# OF BLOCKS ON DISK

sDIRECTORY ALLOCATION

;NUMBER OF BOOT TRACKS

;:OFFSET FOR DRIVE A
;PHYSICAL DRIVE #
;DRIVE A:=FLOPPY

;OFFSET/2 FOR DRIVE B
:PHYSICAL DRIVE #
;DRIVE B:=FLOPPY

;OFFSET/2 FOR DRIVE C
s PHYSICAL DRIVE FOR C
3512 KBYTE DRIVE TABLE

;OFFSET/2 FOR DRIVE D
;PHYSICAL DRIVE FOR D
;512 XBYTE DRIVE TABLE

;OFFSET/2 FOR DRIVE E
;PHYSICAL DRIVE FOR E
512 XBYTE DRIVE TABLE

;OFFSET/?2 FOR DRIVE F
;PHYSICAL DRIVE FOR F
;312 KBYTE DRIVE TABLE

;OFFSET/2 FOR DRIVE G
sPHYSICAL DRIVE FOR G
;512 KBYTE DRIVE TABLE

;OFFSET/2 FOR DRIVE H
s PHYSICAL DRIVE FOR H
;512 KBYTE SIZE TABLE

;OFFSET/2 FOR DRIVE X
; PHYSICAL DRIVE FOR X
+512 KBYTE SIZE TABLE

;OFFSET/2 FOR DRIVE J
:PUYSICAL DRIVE FOR J
;512 KBYTE SIZE TABLE

;OFFSFT/2 FOR DRIVE K
s PHYSICAL DRIVE FOR K
:512 KBYTE SIZE TABLE

iOFFSET/2 FOR DRIVE L
; PHYSLCAL DRIVE FOR L
;512 KBYTE S1ZE TABLE

;OFFSET/2" FOR DRIVE M
; PHYSTCAL DRIVE FOR M
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W H512 2512 KBYTE SIZE TABLE
DW 22528 ;OFFSET/2 FOR DRIVE N
DB 1 s PHYSICAL DRIVE FOR N
DY H3B824 ;3.8 MBYTE SIZE TABLE
’
H
ENDP EQU 5
LENC EQU ENDP-START ; LENGTH OF CODE TO COPY

END
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MSLZE

" SB10OS

FJUMP
3

3
QOFFSET

WHERE

EQU
EQU

EQU

EQU

EQu

EQuU

EQU

END

ASM PAGE 001

22 ; PUT REAL CPM MEMORY SIZE HERE

IFOOH sLOCATION OF BIOS IN SYSGEN IMAGE
;(LIFEBOATS CP/M 1.44 FOR NORTHSTAR)
7 STD VALUE FOR 8 INCH SINGLE DENSITY
; CP/M 1.4 1S 1EBOH

000H ;OFFSET FROM STD CP/M SIZE

(MSIZE~16)*1024~DELTA

J13IAH+BIAS

JELBH+BIAS

SBLOS~3EOQH-BIAS

; POINTER TO THE PARAMETER TABLE FOR
;FLOPPY DISK PARAMETERS

; THIS 1S THE LOCATION OF JUMP VECTORS FOR
;FLOPPY DISK (STARTING AT JMP FHOME)

;OFFSET FOR READING PATCH.HEX IN DDT
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DIR C:*.51
DIR D:*.$1}
DIR E:*.51
DIR F:*.§1
DIR G:*®.51
DIR H:®?.§1
DIR 1:%.51
DIR J:#%#.§1
DIR K:*.51
DIR L:*.§1
DIR M:%.51
DIR N:%.§1
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—————— CORVUS PUT/GET PROGRAM FOR CP/M -------
VERSION 1.2
BY BRK

THIS PROGRAM PERFORMS THREE TASKS:

1. PUT: TRANSFER A BLOCK OF CODE FROM MEMORY TO DISC.

2. GET: TRANSFER A BLOCK OF CODE FROM DISC TO MEMORY.

1. FILL: FILL A CONTIGUOUS SECTION OF THE DISC WITH A
SPECIFIED BYTE.

~-—~ COMMENTS ON PROGRAM INPUTS:

1. THE DRIVE ¥, DISC ADDRESS (G-757413), AND # OF SECTORS
ARE ALL IN DECIMAL. THE PROGRAM 1S SETUP FOR 128 BYTE
SECTORS. THE DISC ADDRESS IS A NUMBER FROM 0 TO 75743
(FOR THE 10MBYTE DRIVE) WHICH IS USED TOD NUMBER ALL OF
THE 128 BYTE SECTORS.

2. THE STARTING RAM ADDRESS 1S IN HEX.

3. A CONTROL-C INPUT IN RESPONSE TG THE PUT/GET/FILL QUERY
WILL CAUSE A RETURN TO CP/M (WITHOUT RE-BOOTING).

4. A CONTROL-C INPUT LK RESPONSE TO OTHER QUERYS WILL CAUSE
A BRANCH TO THE PUT/GET/FILL QUERY.

5. AN INVALID INPUT WILL EITHER BE IGNORED, CAUSE A REPEAT
OF THE QUESTION, OR RESULT IN AN ERROR MESSAGE.

6. THE FILL COMMAND 15 CAPABLE OF FILLING THE ENTIRE DISC
WLTH A SPECLFIED BYTE. HOWEVER, THIS WOULD TAKE NEARLY
AN HOUR TO DO S0. IT IS MAINLY USEFUL FOR FILLING
SMALLER SECTIONS OF THE DISC (SUCH AS FILLING THE CP/M
DIRECTORY AREAS WITH OE5H ).

7. AFTER EACH SECTOR 1S READ OR WRITTEN, THE CONSOLE STATUS
IS CHECKED. 1IF A CONTROL-C HAS BEEN ISSUED, THE DISC
OPERATION WILL BE ABORTED. IF SOME OTHER CHARACTER HAS
BEEN HIT, A MESSAGE WILL BE DISPLAYED INDICATING THAT
A DISC OPERATION IS5 STILL IM PROGRESS ( THIS IS USEFUL
OM LONG puT OR FILL OPERATIONS TO SHOW THAT
SOMETHING 15 REALLY HAPPENING).

e W v we wa we W Ws W We VT W WA We Br ms s

e

NOTE: THIS PROGRAM IS AN UPDATED VERSION OF PUTGET VERSION 1.0.
MODIFICATIONS FROM THE OLDER VERSION INCLUDE:

ADDITION OF THE FILL COMMAND.

CHANGING THE READ/ WRITE COMMANDS TO THE NEW

VARIABLE SECTOR SIZE COMMAND FORMAT EINTRODUCED

WITH “THE MIRROR".

3. DOWNWARDS COMPATIBILITY WITH THE ORIGINAL 128 BYTE/SEC
CONTROLLER CODE BY READING THE CONTROLLER CODE VERSION #
AND PATCHING THE READ/WRITE COMMANDS APPROPRLATELY.

4. CHANGING THE MAXIMUM DISC SIZE TESTS TO REFLECT THE SIZES

SUPPORTED BY “"THE MIRROR™.

N o

~=~- CP/M EQUATES -----

DOSs EQU 05 ; BDOS ENTRY POINT
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:
CR EqQU ODH ; CARRIAGE RETURN

LF EQU OAH s+ LINE FEED

»

3 ———- CORVUS DISC EQUATES -~---

»

DATA EQU ODEH ;3 DATA I/0 PORT

STAT EQU DATA+1 ; STATUS INPUT PORT

DRDY EQU 13 ; MASK FOR DRIVE READY BIT
; MASK FOR DRIVE ACTIVE BIT

DIFAC  EQU 2

--— PO NOT CHANGE RDCOM OR WRCOM WITHOUT ALSO CHANGING THE TEST
AT THE EMD OF TBE INIT ROUTIKE. —-—

ws e W

1

RDCOM EQU 121 ; READ COMMAND (MIRROR COMPATIBLE)
WRCOM EQU 134 ; WRITE COMMAND (MIRROR COMPATIBLE)
H
»
VERCOM EQU 0 ; COMMAND TO READ VERSION # AND # DRIVES
MAXS1 EQU OEOH ; MAXS1-MAXS3: MAX # OF SECTORS ON DISC
MAXS2 EQu 271 ; NOW SET AT 75743+1
MAXS3 EQU 1
SS1ZE EQU 128 ; SECTOR SIZE ( IN BYTES)
MAXDRY EQU 4 ; MAX # OF DRIVES
3
i
ORG 100H ; STANDARD CP/M TPA ORIGIN
8
START: LXI H,0
DAD sP 5 GET STACK POINTER IN (M, L)
SHLD SBUF : SAVE IT
; -~ SETUP DLRECT COMSOLE L/0 JUMPS ~--
LHLD 1 ; GET ADDRESS OF WARM BOOT (BIOS+3)
LX1I D,3
DAD D ; COMPUTE ADDRESS OF CONST
SHLD CONST+L ; PATCH IN JUMP
DAD D
SHLD CONIN+1
DAD D
SHLD CONOUTH !
JMP SIGNOM ; SIGN ON AND START PROGRAM

F

CONST: JMP 0
CONIN: JMP 0
CONOUT: JMP 0

; JUMP TO BIOS ROUTINES

2
SIGNON: LXI SP,STACK . $SETUP LOCAL STACK
LX1 D, S5MSG ;POINT TO MESSAGE
CALL PTMSG i PRINT SIGN ON MESSAGE
PGQ: LXI D,PGMSG .
CALL PTMSG 3 ASK IF PUT OR GET
Pi; CALL CIN i GET CONSOLE CHAR.
CPI "C’~40H ; 18 IT A CONTROL-C ?
JNZ PGQl 3 NO, SO CONTINDE
CEXIT: LXI D,CMSG ; YES, S0 ISSUE MESSAGE AND EXIT PROGRAM

CALL PTHMSG
LHLD SBUF ; GET OLD STACK POINTER
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SPHL
RET ; RE-ENTER CP/M
5GQ1; CPI ‘G ; IS IT A GET COMMAND?
MVI B,RDCOM ; GET READ COMMAND
Jz PGQ2
cP1 P’ ; IS IT A PUT COMMAND?
MV 1 B,WRCOM ; GET WRITE COMMAND
Jz PGQ2
CP1 ‘F’ ; IS IT A FILL COMMAND?
JNZ Pl ; IF INVALID, GET ANOTHER CHAR.
PGQ2: STA COMD ; SAVE COMMAND FOR REF.
MOV A,B : GET READ/ WRITE DISC COMMAND
STA RWCOM ; SAVE IT
CALL COuUT ; ECHO VALID COMMAND
»
3 === GET DRIVE # ~—--
GTDRV: LXI b ,DMSG
CALL PTMSG ; ASK FOR DRIVE #
GTth: CALL CIN
CP1 "C"~40H ; IS5 IT A CONTROL-C
Jz PGQ ; YES, S0 RESTART
sU1 07 » REMOVE ASCII BIAS
Jc GT1 :+ IF INVALID, GET ANOTHER CHAR
Jz GT1
CPI MAXDRV+1 ;i TEST IF BRIVE # TO LARGE
JNC GTI
STA DRIVE ; SAVE DRIVE #
CALL cour + ECHO CHARACTER
1]
LDA COMD 3 GET PUT, GET, ¥FILL COMMAND
cPI F’ ;i WAS IT A FILL COHMMAND?
JNZ GTAD : NO, 506 ASSUME PUT OR GET
3 -—— GET FILL BYTE -~~
»
GTFIL: LX1 D,FMSG ; ASK FOR FILL BYTE
CALL PTMSG
CALL INHEX
Jc GTFIL
KRA A
CMP H ; 1S UPPER BYTE 07
JINZ GTFIL ; NO, TRY AGAIN
MOV A,L ;i GET BYTE
STA FILLB ; SAVE KT
JMP GTDAD '
-]
3 ——- GET DMA START ADDRESS -~~~
Ll
GTAD: LX1 D,AMSG ; ASK FOR MEMORY ADDRESS
CALL PTMSG
Call INHEX
Jc GTAD ; IF ERROR, ASK AGAIN
SHLD RADD i SAVE ADDRESS

*

i -~ GET STARTING DISC ADDRESS (RECIMAL) ---
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P
GTDAD:

GTN1:

GTH2:

PUTGET

LXI
CALL
CALL
JC
LX1
LX1
CALL

LXE
CALL
CALL
Jc
LXI
LXI
CALL
LXL
XRA
ORA
DCX
ORA
DCX
ORA
JZ
LXI
LX1I
CALL
LX1
LXI
CALL
Jc

LDA
CP1
Jz

LDA
ORA
JNZ
LXIL
LHLD
LXI
DAD
INX
JNC
MOV
ORA
JNZ
INX
LHLD
MOV
SuB
MOV
SBB
JNC

ASM

D,DDMSG
PTMSG
INDEC
GTDAD
H,CONV
D,DADD
CcoPY2

GET # OF SECTORS

D, BMSG
PTMSG
INDEC
GTNS
H,CONV
p,NBLKS
COPY3

H,NBLKS+

XTI X >

GTNS
H,NBLKS
D,DADD
ADDM
D,HMAXKSC
H,ABUF
SUBM
ROLD

coMp
Tpr
0K

NBLKS+2
A

ROLL
B,~1
RADD
D,SSIZE
D

8

GTN1
ALK

L

GTNZ

B

NBLKS
A,C

L

A,B

H

0K

PAGE 004

*

s ws w3z ¥

E

.
"
.
»
s
»
»
2

]

”

L
il

5
»

5

»

?

»

ASK FOR DISC ADDRESS

IF INVALID, ASK AGAIN

POINT TO CONVERSION BUFFER
POINT TO BUFFER FOR RISC ADDRESS
COPY TO BUFFER

ASK FOR # OF SECTORS

IF INVALID, ASK AGAIN
POINT TO CONVERSION BUFFER
POINT TO BUFFER FCR # OF SECTORS
COPY TO BUFFER
;3 POLNT TO THIRD BYTE OF # SECTORS
CLEAR A

1F # SECTORS =0

ADD # SEC AND DISC ADDRESS

SUBTRACT RESULT FROM MAX DISC ADD.+1
IF, TOO BIG

GET PUT, GET, FILL COMMAND

IS IT A FILL COMMAND?

YES, SO TESTS ARE DONE

GET UPPER BYTE OF SECTOR COUNT

IF FAR TOO BIG, ISSUE ERROR MESSAGE

SETUP TO TEST IF MEMORY ROLLOVER
GET RAM ADP

LOQP TO FIND # SECTORS THAT COULD FIT
INC SECTOR COUNTER

IF NOT EXACTLY ZERO
IF EXTRA SECTOR JUST FITS
COMPUTE #FIT-#SEC

OK SO CONTINUE
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ROLL:  LXI D,RLMSG ; ERROR I[F ROLL OVER TOP OF MEMORY
CALL PTMSG
Jup GTNS
ROLD:  LXI D,.RDMSG ; IF POSSIBLE ROLL OVER DISC TOP
CALL PTMSG
JMP GTNS
?
: -- INPUTS ARE NOW ASSUMED TO BE VALID, SO SETUP TO DO OPERATION
i-—~ MERGE UPPER DISC ADDRESS NIBBLE WITH DRIVE #
f
0K: LDA DADD+2
ANI OFH
RLC
RLC
RLC
RLC
LI H,DRIVE
ORA M
MOV M, A
’ CALL INIT ; INITIALIZE CONTROLLER
; -~~~ DO BLOCK OPERATION ---
3
BLOCK: LHLD RADD ; GET RAM ADDRESS
CALL RWSEC  ; READ OR WRITE ONE SECTOR
SHLD RADD
P
CALL CONST  ; WAS A KEY HIT?
ORA A
JNZ BLK3 ; YES, SO ISSUE MESSAGE OR ABORT
»
BLKL:  LHLD NBLKS
nCy H
SHLD NBLKS
MOV ALH
ORA L
JINZ BLK2 ; NOT DOME YET, SO CONTINUE
LXI H,NBLKS+2 ; POINT T0 UPPER BYTE OF SECTOR COUNT
ORA M i TEST IF ZERO
Jz PGQ DONE, SO RETURN TO FIRST QUESTION

s
L]

DCR M + DECREMENT COUNT AND CONTINUE
]

BLK2:  LHLD DADD GET DI1SC ADDRESS
LXI D,1
DAD D
SHLD DADD ; UPDATE IT
JNC BLOCK  ; DO ANOTHER SECTOR
LDA DRIVE
ADI 10H ; IF CARRY, INCREMENT ADDRESS NIBBLE
STA DRIVE
JMP BLOCK

BLK3:  CALL CONIN GET INPUT CHAR.
ANT 5FH MASK TO UPPER CASE

?
i)
cel ‘C’-400 ; LIS IT A& CONTROL-C?
LYI D,MSG1 ; POINT TO MESSACE
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BLKA:

I3
RWSEC:

RSEC:
RLP:

h
FILL:

FLP:

H
WRIT:
WLP:

WERR :

PUTGET

JNZ
LXT
PUSH
CALL
POP
JNZ
JHup

LDA
CALL
LDA
CALL
LDA
CALL
LDA
CALL
LDA
CPI
JZ
CrPL
Jz
CALL
MV I
IN
ANT
JNZ
IN
MOV
INX
DCR
JNZ
RET

MVI
LDa
MOV
IN

ANI
JNZ
MOV
ouT
DCR
JNZ
JHP

MVI
in
ANI
JNZ
MOV
ouT
INX
DCR
JNZ
CALL
CALL
MOV

ASM

BLK4
D,MSG2
PSH
PTMSG
PSu
BLK1
PGQ

RWCOM
WAITO
DRIVE
WALITO
DADD
WALTO
DADD+ 1
WALTO
COMD
PFP
FILL
pt
WRIT
WERR
B,8SIZE
STAT
DRDY
RLP
DATA
M,A

H

B

RLP

B,SS1ZE
FILLB
C,A
STAT
DRDY
FLP
A,C
DATA
B

FLP
WERR

B,SSIZE
STAT
DRDY
WLP
ALM
DATA
H

B

WLE
TURN
WAITI
B,A

PAGE 006

ws @ BE Da Dr T W 2s w1 w3 w3 wa ws

v ws

- wa e we

POIN
SAVE
PRIN
REST

T TO MESSAGE
FLAGS
T MESSAGE
ORE FLAGS
:+ RETURN IF N

OT CONTROL-C

RESTART MENU SELECTION

GET
HWALT
GET

GET
GET
GET

WAS
YES,

COMMAND
AND SEND LT
DRIVE #

LOW BYTE OF DI1S
UPPER BYTE OF D
COMMAND

IT A FILL COMMA
SO0 FILL A SECT

C ADDRESS

18C ADDRESS

ND?
OR

WAS IT A PUT COMMAND?

YES,
NO,

READ
LOOK
LOoop
READ
SAVE

SO0 WRITE A SEC
S50 ASSUME READ

STATUS PORT
AT READY LINE
UNTIL READY
BYTE FROM DISC
IT IN MEMORY

TOR
AND GET ERROR CODE

DECREMENT BYTE COUNT

LOOP

GET
INTO

UNTIL DONE

FILL BYTE
(c)

READ STATUS PORT

GET
WRIT

LOoVP

READ

FILL BYTE
E IT TO DISC

UNTXIL DONE

STATUS PORT

GET BYTE FROM MEMORY

WRIT

LooP
TURN
WAIT
SAVE

E IT TO DISC

UNTIL DONE
AROUND BUSS
FOR ERROR BYTE
BYTE
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2
TURN:

DELAY:

»
WAITI:

"
WAITO:

*

PUTGET ASH PAGE U007

ANT 80H ; LOOK FOR FATAL ERRORS
RZ i 0K, SO RETURN

PUSH B i SAVE ERROR

LX1 D,ERMSG ; ERROR, S0 ISSUE MESSAGE
CALL PTMSG

POP PSH ; GET ERROR BYTE BACK IN ACC
CALL HEXOT ; OUTPUT IN HEX

LX1 D,ERMSG]

CALL PTMSG

JMP SIGNON ; RESTART PROGRAM

N STAT

ANT DIFAC ; LOOK AT BUSS ACTIVE BIT
JNZ TURN

MV I B,6 ; GOOD AT 4MHZ ALSO

DCR B

JNZ DELAY

RET

LN STAT ; READ STATUS PORT

ANI DRDY : LOOK AT READY LINE

JNZ WAITI ; LOOP UNTIL READY

LN DATA - ; READ BYTE FROM DISC

RET

PUSH PSW ; SAVE COMMAND

N STAT i READ STATUS PORT

ANI nRDY : LOOK AT READY LINE

JNZ WAITO+1 ; LOOP UNTIL READY

POP PSH

ouT DATA : WRITE BYTE TO DILSC

RET

3~— LINITIALIZE CONTROLLER ----

t
INIT:

MVI A,OFFH ; GET AN INVALID COMMAND
ouT DATA 3 SEND IT TO CONTROLLER

MV T B,i50 ; SET FOR LONG DELAY

CALL DELAY

IN STAT

ANT DIFAC ; LOOK AT DRIVE ACTIVE BIT
INZ INLIT 5 LOOP UNTIL NOT ACTIVE
CALL WAITI + GET ERROR COBE

CPL 8rH ; CHECK RETURN CODE

JNZ ENIT ; LF NOT RIGHT, TRY AGAIR

~~— DETERMINE IF OLDER CONTROLLER CODE ---

MV I A ,VERCOM ; GET VERSION # COMMAND
CALL WALTO ; SEND IT TO CONTROLLER

CALL TURN ; WAIT FOR BUSS TURN AROUND
CALL WAILTIL ; READ VERSION # AND # DRIVES
ANT OFOH ; MASK OFF # DRIVES

RNZ ; RETURN IF NEW CODE

LDA RWCOM ; GET R/W COMMAND SELECTED

sul L OH ; REMOVE SECTOR SIZE SELECT

STA RWCOM ; SAVE IT BACK LN BUFFER



FI1LE:

wr wr =

?
COPY3:

COPY:

32 98 @a Ba D

DDM:

ADL:

LN ws we @ w3 e ar wa

UBM:

SD1:

PUTGET

RET

COPY ROUTINE

MV1
MOV
STAX
INX
INK
DCR
JNZ
RET

MULTI BYTE ADDITION
(H,L) AND (D,E) POINT TO ADDENDS
RESULT 1S PUT LN CONVERSION BUFFE| : ABUF

PUSH
PUSH
PUSH
LXI
PUSH
MV 1
XRa
LDAX
ADC
XTHL
MOV
INX
XTHL
INX
INX
DCR
JNZ
FOP
POP
POP
POP
RET

ASM

ODOOT R T >0

== ZorxrOOwmm TR

momEm» OC I

-

-

-

= w

orY

»
=]
=1
m

tad

>

=
=

PAGE 008

DESTINATION ADDRESS

ARITHMETIC PRECISION
CLEAR FLAGS

SAVE RESULT IN BUFFER

LOOP UNTIL DONE

MULTI BYTE SUBTRACTION ---

PUSH
PUSH
PUSH
LXI
PUSH
MV 1
XRA
LDAX
SBB
XTHL

TorCmImTI

L

ABUF

(¥

"

.
»

(D,E) POINTS TG THE MINUEMND

(H,L) POINTS TG THE SUBTRAHEND
[D‘,E]"‘[H,L]

RESULT IS PUT IN CONVERSION BUFFER: ABUF

DESTINATION ADDRESS

ARITHMETIC PRECISION
CLEAR FLAGS
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3
CIN:

"
COUT:

s v owe

HEXB:

EXOT:

PUTGET

MOV
INX
XTHL
LNX
INX
DCR
JNZ
rPoP
popP
POP
POP
RET

PUSH
PUSH
PUSH
CALL
pop
POP
POP
MOV
CPI
RC
ANI
RET

PUSH
PUSH
PUSH
PUSH
CALL
POP
POFP
POP
poP
RET

ASH

M, A
H

FToOwRC-OLD T
=
ot

ONIN

O ER o OO

5FH

PSHW

H

D

B
CONOUT
B

M

B

PSW

PAGE 009

.
L]

@ W we wa

SAVE

LOOP

BUFF

SAVE
s I
NO,

YES,

SAVE
BUFF

MESSAGE PRINT ROUTINE---

MV1
CALL
RET

c,9
BDOS

CP/M

RESULT IN BUFFER

UNTLL DONE

ERED CONSOLE [INPUT.

FOR ECHO
T LOWER CASE?
S50 RETURN
S0 CONVERT TO UPPER CASE

ACC
ERED CONSOLE OUTPUT

WRITE LTIST COMMAND

OUTPUT BYTE IN ACC IN HEX —---

PUSH
RRC
RRC
RRC
RRC
CALL
EOP
ANIT
ADI
CPI
JC
ADY

P5SW

HEXB
PSwW
OFH
'0’
‘97 +1
PRT

7

e ws W we we we ows

SAVE
SHIF

ouTP
GET
MASK
ADD
TEST
YES,
NO,

BYTE
T UPPER NIBBLE DOWN

UT UPPER NILIBBLE IN HEX
BYTE BACK

OFF UPPER NIBBLE
ASCIT BIAS

L¥ NUMERIC

S0 DO IT
S0 ADD BIAS FOR A-F
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PRT: MOV C,A ; SETUP FOR OUTPUT
JMP cout ; OUTPUT HEX MNIBBLE

; ~~-—~ HEX INPUT ROUTINE ----

INHEX: LXI H,0 ; CLEAR CONVERSION REGISTER
H1: CALL CIN : GET CHAR.
CcPlL ‘C'-40H
Jz RT1
CPI L : 1§ 1T A SPACE
Jz H1 ; TIGNORE IT
CcP1 CR : IS 1T A CR
JNZ HEX2
ORA A ; CLEAR FLAGS
RET
HEX?2: CALL COUT ;: ECHO CHARACTER
SUlL ‘or ; REMOVE ASCI1 BIAS
RC
cPI1 ‘G- 0"°
cMC
RC
cpP1l 10
Jc HEX1
SUT 7 ; ADJUST FOR A-F CHARACTERS
CPI 10
RC
HEX1: DAD H { SHIFT 16 BIT REGISTER OVER 4 PLACES
DAD H
DAD H
DAD H
ADD L : ADD IN NEW NIBBLE
MOV L,A
IMp Hi
RT: PoOP PSW i CLEAR RETURN ADDRESS FROM STACK
JMP PGOQ ; RETURN TO IMITIAL QUERY
o
3~=— 3 BYTE DECIMAL INPUT ROUTINE ~—-
3 THE BINARY RESULT IS SAVED IN THE CONVERSION BUFFER: CONV
[
INDEC: LXI H,CONV
CALL ZEROJ : CLEAR BUFFER
INL: CALL CIN : GET CHAR.
CPI ‘" ~A40H
Jz RTI
CPIL T
Jz INI : IGNORE SPACES
CPI CR ; IS IT A CR?
JNZ DEC2
LX1 D,CONV
LX1 H,MAXSC
CALL SUBM : TEST LF # IS T0oO BIG
CMC
RNC
BIC: LXI D,BCMSG
CALL PTMSG : ISSUE ERROR MESSAGE
STC

RET
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DEC2:  CALL cout ; ECHO CHARACTER
Sut 'k : REMOVE ASCII BIAS
RC
cPi 10
CMC
RC
DECL:  STA CONVX  ; SAVE CHAR
LXI H,CONV
LXI D, CONV
CALL ADDM . DOUBLE BUFFER VALUE
LXT H,ABUF
LXI D,ABUF
PUSH D
CALL ADDM ; DOUBLE IT AGAIN
LXI D, CONV
CALL ADDM ; NOW 5X STARTING VALUE
POP D
CALL ADDM ; NOW 10X STARTING VALUE
LXI D, CONVX
CALL ADDM ; ADD IN NEW UNITS DIGIT VALUE
Jc BIG ; LF CARRY OUT OF THIRD BYTE
LXK D, CONV
CALL COPY3 ; COPY TOTAL BACK TO CONV
JMP INl ; LOOP FOR MORE
n E
ZERO3: MVI c,3
ZERO:  MVI M,0
INX H
DCR C
JNZ ZERO
RET
;
; =~~~ MESSAGES ~---
n
SMS5G: DB CR,LF,’ --- CORVUS PUT/GET ROUTINE ~~--",CR,LF
DB * ( VERSION 1.2 )",CR,LF,"$"

;
PGMSG: DB CR,LF,” PUT, GET, OR FILL (P/G/F) 7 §'

PMSG: DB CR,LF,”’ DRIVE # (1-4) 7 §°

AMSG: DB CR,LF,’ STARTING HEX RAM ADDRESS 7 §°

FMSG: DB CR,LF,” HEX BYTE TO FILL DISC WITH 7 §’

DDMSG: DB CR,LF,’ STARTING DISC ADDRESS ?7 §°

Eusc= DB CR,LF,’ BUMBER OF SECTORS 7 §°

MSGI: DB CR,LF,CR,LF,’ DISC OPERATION IN PROGRESS ",CR,LF,"$"

MSG2: DB CR,LF,CR,LF,” =~ DISC OPERATIOM ABORTED ~-",CR,LF,CR,LF,"§"
BGMSG: DB CR,LF,CR,LF,07," ~- NUMBER IS TOO BIG -- “ ,CR,LF,’ s’

RLMSG: b8 CR,LF,CR,LF,07,"” -- THIS WOULD ROLL OVER THE TOP OF MEMORY --'

DB CR,LF,"§”’
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n

RDMSG: DB CR,LF,CR,LF,07,” =~ THIS WOULD EXCEED DISC SIZE ~-‘,CR,LF, §’
;

ERMSG: DB CR,LF,CR,LF,07,  *%* DPISC R/W ERROR # §°

»
ERMSG1l: DB ‘H **‘ CR,LF, s”

CMSG: DB ""C" ,CR,LF,"§"
»
;3 ——~— BUFFERS AND DATA --~--
B
MAXSC: DB MAXS] : MAXIMUM DISC ADDRESS
De MAXS2
ba MAXS23
P
CONVX: DB 0 : BUFFER FOR INDEC ROUTINE
DB o
DB 0
»
SBUF: Y 2 ; OLD STACK POINTER
RWCOM: DS i 3 R/W COMMAND
COMD: DS 1 ; FUNCTILION COMMAND (G, P, OR F)
DRIVE: DS | ; DRIVE # AND UPPER DISC ADDRESS NIBBLE
RADD: s 2 ; RAM ADDRESS FOR DMA
DADD: ps 3 ; DISC ADDRESS
NBLKS: DS 3 ; ¥ DISC SECTORS TO R/W
CONV: ps 3 : CONVERSION BUFFER FOR INDEC
ABUF : DS 3 ; BUFFER FOR ADDM AND SUBM
FILLB: BS 1 ; FILL BYTE
1} 80 ; STACK SPACE

STACK: NOP

4

END









FILE:

LOADER

THIS PROGRAM LOADS THE

CLOADR

ASM

VERSION 1.2

PAGE 001

FOR CP/M ON CORVUS DISC

1 SECTOR CP/M BOCT LOADER FROM DISC

AND RUNS IT TO BOOT IN CP/M. IN THIS WAY, THIS LOADER IS

THIS PROGRAM MAY BE
(EVEN PAPER TAPE).
MAY BE LOADED UMDER

n

DATA
STAT
DRDY
DIFAC
RDCOM
SSIZE

»
BDRIVE
BSEC
B
CHOOT
5

-

»
START:

»

[T L T

NIT:

»
READ:

CORVUS EQUATES

EQU
EQU
EQYU
EQU
EQU
EQU

EQU
EQU

EQU
CRG

LXI

MVI
out
MV 1
CALL
IN
ANT
JNZ
CALL
CPI
JNZ

LXI
LXT
MV I
CALL
MVI
CALL
MOV
CALL
MOV
CALL
CALL
CALL
ANT
JINZ

GDEYH
DATA+ 1
1

2

121
128

)
12

(4]
100H

SP,OFFH

A,OFFH
DATA
B,150
DELAY
STAT
DIFAC
INIT
WAITE
8FH
INLT

H,CBOOT
D,BSEC
A,RDCOM
WAITO

A,BDRIVE

wALTo
ALE
WALITO
A,D
WALTO
TURN
WALTI
80H
START

L]
)
»
[
]
H INDEPENDENT OF THE SIZE OF CP/M.
]
»
»
B
b

"
»

2 we D wa

PUT IN ROM OR LOADED FROM FLOPPY OR CASSETTE
THE EQUATES ARE NOW S$t1 UP SO THAT IT
CP/M.

DATA 1/0 PORT

STATUS INPUT PORT

MASK FOR DRIVE READY BIT
MASK FOR DRIVE ACTIVE BIT
READ COMMAMD (VERS. 1 CCODE)
SECTOR SIZE (IN BYTES)

DRIVE # TO BOOT FROM
DISC ADDRESS TO BOOT FROM (RESERVE A FEW SEC.)

ORIGIN OF BOOT PROGRAM (THAT WHICH IS LOADED)
SET SO IT CAN BE LOADED FROM FLOPPY CP/M

PUT STACK IN A SAFE PLACE

THE INMIT ROUTINE INSURES THAT THE CONTROLLER STATE
15 PROPERLY SETUPR.

GET INVALID COMMAND
SEND IT T0 CONTROLLER
SET FOR LONG DELAY

READ STATUS

LOOK AT BUSS ACTIVE BIT
LOOP UNTIL OK

READ POSSIBLE ERROR CODE
TEST IT

IF NOT CORRECT, DO IT AGAIN

GET BOOT ADDRESS
GET BOOT SECTOR ADDRESS
GET READ COMMAND
SEND IT TO CONTROLLER
; GET DRIVE #

GET LOW BYTE OF DISC ADDRESS
GET UPPER BYTE OF DISC ADDRESS
WALT FOR BUSS TO TURN AROUND
READ ERROR CODE

LOOK AT FATAL BIT
IF ERROR, TRY AGAIN



FILE: CLOUADR

MV1
PUSH
RLP: CALL
MOV
INX
DCR
JNZ
RET

b

WAITO: PUSH
CALL
POP
cuT
RET

"

WAITI: CALL
IN
RET

L

DSTAT : inN
ANI
JNZ
RET

»

TURN: IN
ANI
JNZ
MV 1

DELAY: DCR
JNZ
RET

o

END

ASM

B,SSIZE
n

WAITI
M, A

H

B

RLP

PSW
DSTAT
PSW
DATA

DSTAT
DATA

STAT
DRDY
DSTAT

STAT
DLFAC
TURY
B,6

DELAY

PAGE 002

B e @ e

»
?

@ w3 ma W3

GET SECTOR SIZE

SAVE LOAD ADDRESS ON STACK
READ DATA BYTE FROM DISC
SAVE IT IN MEMORY

LOOP UNTIL DONE
JUMP INTO CODE

WALT FOR READY

OUTPUT COMMAND

READ STATUS WORD
LOOK AT READRY BIT
LOOP UNTLL READY

READ STATUS WORD

LOOX AY DRIVE ACTIVE RBRIT

LOOP UNTIL DONE

SET DELAY (G0OD AT 4MHZ CLOCK}
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BOOT ROUTINE FOR CP/M ON CORVUS DISC
VERSION (.21

THIS PROGRAM WILL LOAD IN CP/M FROM THE CORVUS DISC.
IT IS FIRST LOADED IN WITH THE "CLOADRY PROGRAM.

THIS PROGRAM 15 1 SECTOR LONG AND MUST BE STORED ON DISC.
IT MUST BE CHANGED WHENEVER THE CP/M SIZE 1S CHANGEBD.

§ T CORVUS EQUATES ~~~-

?

DATA EQU ODEH ; DATA 1/0 PORT

STAT EQU DATA+1 ; STATUS INPUT RORT

BRDY EQU 1 + MASK FOR DRIVE READY BIT

DIFAC EQW 2 ; MASK FOR DRIVE ACTIVE BIT

RDCOM EQU 121 : READ COMMAND (VERS. | CCODE)

SSI1ZE EQU 128 : SECTOR SIZE (IN BYTES)

L}

BDRIVE EQU 1 ; DRIVE # TO BOOT FROM

BSEC EQU 12 ; DISC ADDRESS TO BOOT FROM (RESERVE A FEW SEC.)
: STARTING SECTOR FOR CP/M ON DISC

CSEC EQU BSEC+1

n

y-—— CP/M EQUATES ~---

?
MSIZE EQU 20 ) ; CP/M MEMORY SIZE IN KB
DELTA EQU 0000H ; OFFSET FROM STD CP/M SI1ZE
BILAS EQU (MSIZE-20)*1024-DELTA
cce EQU 3400H+BTIAS ; CP/M LOAD ADDRESS (CP/M 2.0)
B10S EQU CCP+1600H ; BASE OF BIOS (CP/M 2.0)
BOOT EQU BIOS ;+ ENTRY POINT AFTER BOOT
NSEC EQU 59 ;» NUMBER OF SECTORS TO LOAD (COULD BE SMALLER)
B
CRoOT EQU 0 ; ORIGIN OF BOOT PROGRAM
?
ORG CROOT
»
START: LXI SP,OFFH ; PUT STACKX IM A SAFE PLACE
L3
LRCPM: MVI C,NSEC ; GET # SECTORS TO LOAD
LXI H,Cccp + GET LOAD RAM ADDRESS
LXI D,CSEC ; GET STARTING DISC ADDRESS
Lbi: CALL READ ; READ IN ONE SECTOR
INX D ; INCREMENT SECTOR COUNT
DCR c ; COUNT DOWN # SECTORS
JNZ Lb1 ; LOOP UNTIL DONE
JMP BOOT ; IF DONE, ENTER CP/M
2
READ: MV I A, RDCOM ; GET READ COMMAND
CALL WAITO 3 SEND IT TO CONTROLLER
MV I A,BDRIVE ; GET DRIVE #
CALL WAITO
MOV AL,E 7 GET LOW BYTE OF DISC ADDRESS
CALL WALTO
MOV A,D ; GET UPPER BYTE OF DISC ADDRESS
CALL WAITO

CALL TURN 3 WALT FOR BUSS TO TURN AROUND
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RD1:

RLP:

#
WALTO:

;
WALTI :

H
TURN:

DELAY:

CBOOT

CALL
ANT
JNZ
MV I
In
ANI
JNZ
IN
MOV
INX
DCR
JNZ
RET

PUSH
IN
ANI
JNZ
POP
ouT
RET

IN
ANT
JNZ
IN
RET

IN
ANT
JNZ
MV 1
DCR
JNZ
RET

END

ASM

WAITL
80K
RD1
B,SSIZE
STAT
DRDY
RLP
DATA
M,A

H

B

RLP

PSH
STAT
DRDY
WALTO+1
PSW
DATA

STAT
DRDY
WAITI
DATA

STAT
DIFAC
TURN
B,6

DELAY

PAGE 002

R A T

READ ERROR CODE
LOOK AT FATAL BILT
IF ERROR, LOOP

GET SECTOR SIZE
READ STATUS

LODK AT READY BIT
LOOP UNTIL READY
GET BYTE FROM DISC
SAVE 1T IN MEMCORY

LOOP UNTIL DORNE

READ STATUS WORD
LOOK AT READY BIT

OUTPUT COMMAND

WALIT UNTIL READY

READ BYTE FROM DISC

READ STATUS WORD

LOOK AT DRIVE ACTIVE BIT

LOOP UNTIL DONE

SET DELAY (GOOD AT 4MHZ GLOCK)
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; CORVUS DLSC DRIVERS FOR CE/M 2.0 (BIOS)
;
: YERSION 1.21
H BY BRK
;
3
MSIZE  EQU 20 ; CP/M VERSION MEMORY SIZE IN KB
;
DELTA  EQU 0000H ; OFFSET FROM STD CP/M SIZE
BLAS EQU (MSIZE~-20)%1024~DELTA ; OFFSET FROM 20K CP/M
cce EQU 3400H+BIAS i BASE OF CP/M
;
OFFSET EQU 980H~CCP : OFFSET USED WITH DDT IN
; SYSTEM CONFIGURATION
BDOS EQU CCP+B06H ; BASE OF BDOS
B10S EQU CCP+1600H : BASE OF B10OS
NSEC EQU (B10S~CCP) /128 ; # SECTORS TO BOOT
CDISC  EQU 04 : BUFFER LOCATION FOR CURRENT DISC #
I0BYTE EQU 03 ; LOCATION OF INTEL LOBYTE

N CORVUS EQUATES ----

5

DATA EQU ODEH 5 DISC I/0 PORT #

STAT EQU DATA+1 ; DISC STATUS PORT

DRDY EQU i : MASK FOR DRIVE READY BIT

DIFAC  EQU 2 ; MASK FOR DRLIVE ACTIVE BIT

RDCOM  EQU 12K i READ COMMAND (YERS. 1 CCODE)

WRCOM  EQU 1 3H 3 WRITE COMMAND (VERS. ) CCODE)

NPSUDO EQU 2 ; NUMBER OF PSEUDO DRIVES ON SIMGLE CORVUS DRIVE
DMAX EQH 4 i TOTAL # OF DRIVES (INCLUDES TWO 8 INCH FLOPPLES)
SSIZE  EQU 128 ; SECTOR SIZE (IN BYTES)

BDRIVE EQU 1 ; CORVUS DRIVE # TO BOOT FROM

CSEC EQU 13 i STARTING DISC ADDRESS FOR CP/M BOOT

»
’

CRG BIOS

CP/M INTERFACE JUMP TABLE

wa @1 ma @

JMp BoOT
WBGOTE: JMP WBOOT
JUP CONST
JMP CONIN
JMP CONOUT
JMP LIST
JMPp PUNCH
JMP READER
Jmp " DHOME
JMP SELDSK
JMP SETTRK
JMP SETSEC
JMP SETDMA
JMP DREAD
JMP DWRIT
JMP LISTST ; LIST DEVICE STATUS REQUEST

JMP SECTRAN ; SECTUR TRANSLATION ROUTINE
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»
3 ——=- DI1SC PARAMETER BLOCKS —--~-
7 THE EXAMPLE HERE DIVIDES ONE 9.7MBYTE CORVUS DISC LNTO
TWO LARGE PSEUDO DRIVES (OF EQUAL SIZE)
AND ALSO PROVIDES FOR THE INTERFACE OF TWO STANDARD B INCH
SINGLE DENSITY FLOPPY DISC DRIVES.

NOTE: THE NUMBERS SHOWN IN DPBC {THE PARAMETER BLOCK)
FOR THE PSEUDO DRIVE AND ITS ASSOCIATED ALLOCATION
BUFFER SIZES ARE THE RESULT OF CHOOSING:
37860 SECTORS/PSEUDO DRIVE
60 SECTORS/TRACK
1 RESERVED TRACK FOR OPERATING SYSTEM
256 DIRECTORY ENTRYS
8B*%1024 BYTE BLOCKS

B ws Be D me wa WS Vs ws B wa VI B

DPBASE EQU $
»
DPEOD: DW 0,0 : CORVUS PSEUDO DRIVE 1
DW 0,0
DY DLIRBUF ,DFBC ; DIRECTORY BUFFER, PARAM. BLOCK
DW CSVO, ALVO ; CHECK, ALLOC MAP
-]
DPE] : DW 0,0 ; CORVUS PSEUDO DRIVE 2
Du 0,0
DW DIRBUF ,DPBC ; DIRECTORY BUFFER, PARAM. BLOCK
DW CSVL,ALVI : CHECK, ALLOC MAP
b
DPE2: Du FTAB,0 ; FLOPPY TRANSLATION TABLE
DY 6,0
DH DIRBUF,DPBF ; DIRECTORY BUFFER, PARAM. BLOCK
Dw CSV2,ALYV2 ; CHECK, ALLOC MAP
f
DPE3: DW FTAB,0 ; FLOPPY TRANSLATXION TABLE
Dw 0,0
DW DIRBUF ,DPRBF : DIRECTORY BUFFER, PARAM. BLOCK
DM CSV3,ALV3 ; CHECK, ALLOC MAP
L)
DPRC: DwW 60 : SECTORS/TRACK ON CORVUS PSEUDG DRIVE
DB b ; BLOCK SHIFT
DB 63 ; BLOCK MASK
DB 3 i EXTENT MASK
Dw 589 i DISK S1ZE-1
DH 255 i DIRECTORY MAX
LB 128 ; ALLOCO
DB 0 ; ALLOCI
DW 0 ; CHECK SIZE
DW 1 : OFFSET
DPBF : DW 26 ; SECTORS/TRACK ON STD 8 INCH FLOPPY
DB 3 ; BLOCK SHIFT FACTOR
DB 7 i BLOCK MASK
DB 0 : NULL MASK
DY 242 : DISC S1ZE-1
pW 67 ; DIRECTORY MAX
DB 192 : ALLOC 0

DB 0 ; ALLOC 1



FILE: BIOSC ASM PAGE €03
DW L6 : CHECK SIZE
DW 2 : TRACK OFFSET
b
; -—=-- CORVUS DISC OFFSET TABLE -~—-~
H
OFSBAS EQU S
PDRVO: D4 CSEC-1 : STARTING DISC ADDRESS FOR DRIVE 0
DB 0 : THiS L[S THE UPPER BYTE OF THE 20 BIT DISC ADDRESS
DB 1 ; ACTUAL PHYSICAL DRIVE # {1-4)
PDRV]: 31 37884 : STARTING DISC ADDRESS FOR DRIVE 1
1131 0 H
DB i :+ ACTUAL PHYSKCAL DRIVE ¥ (1-4)
b
; ~~~- STAMNDARD 8 INCH FLOPPY INTERLACE TABLE —--~--
5
FTAB: DB 1,72,13,19
DR 25,5,11,17
DB 23,3,9,15
DB 21,2,8,14
DR 20,26,6,12
DB 18,24,4,10
DB 16,22
; ~~—-— AUXILIARY JUMP TABLE FOR DRIVE SWITCHING ~---—
b
DHOME : JMP HOMEC :+ SET TO HOME CORVUS DISC DRIVE
DREAD: JMP READC i SET TO READ FROM CORVUS DRIVE
JMP WRITEC ; SET TO WRITE TO CORVUS DRIVE

DWRET:

»

[

SECTOR TRANSLATION

>
SECTRAN: MOV

S5TR1:

3
BOOT:

GOCPM:

ORA
JNZ
MOV
MOV
RET
XCHG
DAD
MOV
MV T
RET

COLD BOOT STARTUP

LXI
LX1
CALL
MV I
STA
MOV
CALL
MV I
STA
LX1
SHLD

A,D ;
E

STRI ;
L,C ;
H,B

Sp,80H
H,BMSG
PTMSG
A,D
CDISC
C,A
SELDSK 3
A,0C3H
0 H
H,WBOOTE ;
1

®

ROUTINE

TEST IF TABLE TRANSLATTION IS REQUESTED

YES,
NO,

S50 DO IT
SO0 JUST TRANSFER TO (H,L)

GET TABLE ADDRESS IN (H,L)
INDEX INTO TABLE
GET BYTE IN (H,L)

SETUP TEMP.

STACK

POLNT TO BOOT UP MESSAGE
PREINT IT OUT

GET CURRENT DISC #
SAVE IN BUFFER

SELECT 1T ALSO ( INITILALIZE BUFFERS)

GET .JuMP
SETUP

INSTRUCTION

FOR WARM BOOT

WARM BOOT ENTRY
SET ADDRESS



FILE: BIOSC ASM PAGE 004

STA 5 ; SETUP BDOS ENTRY JUMP
LXI H,BDOS

SHLD 6

LXI 8,80H s DEFAULT DMA ADDRESS
CALL SETDMA

LDA CDISC ; GET CURRENT DRIVE #
MOV C,A s SAVE FOR CCP FUNCTION
JMP cce ; ENTER CP/M

7 ——=— WARM BOOT STARTUP ROUTINE -~~~

»
WBOOT: LXI SP,80H

: SET STACK
WBO1: MY 1 A,OFFH ; GET INVALID COMMAND
ouT DATA ; SEND IT TO CONTROLLER
MV 1 B,i50 ; SET FOR LONG DELAY
CALL DELAY
IN STAT : GET STATUS BYTE
ANI DIFAC : LOOK AT DRIVE ACTIVE BILT
JNZ WBO1 ; LOOP UNTIL NOT ACTIVE
CALL WAITI ; WALT FOR ERROR CODE
cP1l BFH 5+ CHECK RETURN CODE
JNZ WBOI ; IF NOT RIGHT, TRY AGAIN
1
MV I C,NSEC ; GET # SECTORS TO BOOT
LX1 H,CCP i GET RAM START ADDRESS OF LOAD
LX1 D,CSEC :; GET DISC ADDRESS FOR COPY OF CP/M
BT1: MV 1 A,RDCOM ; GET READ COMMAND
CALL WALTO ; SEND IT TO CONTROLLER
MV1 A,BDRIVE ; GET BOOTUP DRIVE # (CORVUS PHYSICAL DRIVE)
CALL SETI ; SEND REMAINING COMMANDS
CALL RDCI : READ IN ONE SECTOR
ORA A ; TEST FOR ERROR
JNZ BERR 1+ 1IF ERROR, ISSUE MESSAGE
INX D ; INCREMENT DISC ADDRESS
DCR c ; COUNT DOWN SECTORS
JNZ BT1 ; LOOP UNTIL DONE
JMP GOCPM : SETUP AND RE-ENTER CP/M
&
BERR: CALL BTERR : ISSUE ERROR MESSAGE
HLT ; HALT SYSTEM
i
BTERR: LXI H,BEMSG ; POINT TO ERROR MESSAGE
3 —--- MESSAGE PRINTOUT ROUTINE -~~~
L]
PTMSG: MOV ALM : GET MESSAGE BYTE
cP1 ‘et ; IS IT THE TERMINAL CHARACTER
RZ ; YES, SO RETURN
MOV C.A : SAVE FOR CONSOLE OQUTPUT
PUSH H
CALL CONOUT
POP H
INX H
JMP PTMSG )

; ———— CORVUS DISC READ ROUTINE ~--—-

>
READC: MVI A,RRCOM ; GET READ COMMAND



FILE: BIOSC ASM PAGE 005

CALL SETUP ; COMPUTE DISC ADDRESS AND ISSUE COMMANDS
LHLD DMAAD 3 GET DMA ADDRESS
RDCL: CALL TURN : WALT FOR ACCEPTANCE OF COMMAND
JNZ ERRCD ; IF ERROR
MV I B,SSI1ZE ; GET SECTOR SIZE
RLP: IN STAT : GET DRIVE STATUS
ANT DRDY : LOOK AT READY BIT
ANZ RLP : LOOP UNTIL BYTE LS AVAIXLABLE
IN DATA : REAL BYTE FROM CONTROLLER
MOV M,A : SAVE IT IN MEMORY
INX 1
DCR B : COUNT DOWN BYTES
JINZ RLP ; LOOP UNTIL DONE
RTN: XRA A ; CLEAR ERROR INDICATOR
RET
0
i ~—-- CORVUS DISC WRITE ROUTINE ----
n
WRITEC: MVI A _WRCOM ; GET WRITE COMMAND
CALL SETUP ; COMPUTE ADDRESS AND ISSUE COMMANDS
MV T B,SSIZE ; GET SECTOR $1z&
LHLD DMAAE  ; GET DMA ADDRESS
WLP: IN STAT ; GET DRIVE STATUS
ANI DRDY ; LOOK AT READY BIT
JNZ WLP : LOOP UNTIL BYTE IS AVAILABLE
MOV AM : GET BYTE FROM MEMORY
ouT DATA ; SEND IT TO CONTROLLER
INX H
pCR B : COUNT DOWN # OF BYTES
INZ WLP ; LOOP UNTIL DONE
CALL TURN : WAIT FOR BUSS TURN AROUND AND READ ERROR #
Jz RTN ; RETURN 1F 0K
ERRCD: PUSH B : IF ERROR, ISSUE ERROR MESSAGE
LXI H,ERMSG
CALL PTMSG
POP PSW : GET ERROR # BACK IN ACC
CALL HEXOT ; PRINT IT OUT IN HEX
LXI H,ERMSG1
CALL PTMSG ; PRINT REMAINDER OF MESSAGE
MV I ALl : SET ERROR INDICATOR
RET
»
TURN: IN STAT ; READ STATUS BYTE
ANT DIFAC 3 LOOK AT DRIVE ACTIVE BIT
Juz TURN
CALL DELAYL ; WAIT FOR OVER 2DUSEC
CALL WALTL ; READ ERROR BYTE
MOV B,A : SAVE IT .
ANT 80H : LOOK AT FATAL KRROR BIT
RET
5
DELAY1: MVI B,6 i DELAY MORE THAN 2O0USEC
DELAY: BCR B ; COUNT DOUWN
Juz DELAY
RET

2
WAILTL: iN STAT ; GET STATUS BYTE



FILE:

H
HAITOC:

3
HEXOT:

HEXB:

PRT:

i
i
4

La=s e we

ETUP:

H
MULT:

ML1:

BI10OSC

ANI
JNZ
IN

RET

MOV
IN

ANT
JNZ
MOV
ouT
RET

OUTPUT AC

PUSH
RKC
RRC
RRC
RRC
CALL
POP
ANT
ADI
CPI
JC
ADI
MOV
JMP

ASHM

DRDY
WAITI
DATA

B,A
STAT
DRDY
WAITO+1
A,B
DATA

C IN HEX

PSW

HEXB
‘PSW
OFH
IOF
‘97 +1
PRT

7

C,A
CONOUT

PACE 006

.
s

»
L}

Ll

8

#

COMPUTE CORVUS DISC

CALL WAITO

LHLD TRACK

XCHG

LXI H,0

LDA MSPTRK

MV I B,8
MOLTIPLY :(

DAD . H

RAL

JNC ML1

DAD D

DCR B

INzZ MULT

KCHG

LHLD SECTOR

DAD D

XCHG

LHLD ADDOF
ADD IN DISC

MoV ALE

ADD M

MOV E,A

INX H

MOV A,D

H

wir wa We @3 @3 Wo ws De Wan p WA W W wa We Wa

»
N
»

A

©s ws W us wa

LOOK AT READY BIT

GET DATA FROM CONTROLLER

SAVE COMMAND
READ STATUS BYTE
LOOK AT READY BIT

GET COMMAND
SEND IT TO CONTROLLER

SAVE BYTE
SHIFT UPPER NIBBLE DOWN 4 BITS

QUTPUT UPPER NIBBLE IN HEX
RESTORE BYTE

MASK OUT UPPER NIBBLE

ADD ASCLI BIAS

IS IT NUMERIC?

YES, 50 SERD IT OUT

NO, SO ADJUST FOR A-F

SAVE FOR OUTPUT

QUTPUT TO CONSOLE

ADDRESS AND SEND TO CONTROLLER —~--

ISSUE DISC R/W COMMAND

GET TRACK # FROM BUFFER

PUT IN (D,E)

CLEAR CONVERSION BUFFER

GET # SECTORS/TRACK (ASSUMED <255)
SET TO MULTIPLY B BITS
L)~TRACK*(# SECTORS/TRACK)

SHIFT BUFFER OVER 1 POSITION

TEST NEXT BIT OF (#SECTORS/TRACK)
IF NOT A 1, DON’T ADD IN

IF A b, ADD IN TRACK #

COUNT DOWN # BITS

LOOP UNTIL DONE

PUT RESULT IN (D,E)

GET SECTOR #

(H,L)~SECTOR+TRACK* (#SECTCORS/TRACK)

PUT RESULT IN (D,E)
GET POINTER TO DPISC ADDRESS OFFSET
DDRES3 OFFSET
GET LOWER BYTE OF RELATIVE DISC ADDRESS
ADD IN LOWER BYTE OF ABSOLUTE DISC OFFSET
SAVE RESULT
POINT TO NEXT BYTE OF OFFSET
DO ADDEITION AGAIN



FILE: BIOSC ASM
ADC M
MOV D, A
INX H
MV I A,0
ADC M
RLC
RLC
RLC
RLC
MOV C,A
LDA CDRIVE
ADD c

; WE NOW HAVE

b
SETI1: CALL WALTO

MOV ALE
CALL WAITO
MOV A,D
JMP WALTO
;
; -—- HOME CORVUS DRIVE
;
HOMEC: LXI B,O
JMP SETTRK

PAGE 007

i SAVE IT

; POINT TO LAST BYTE OF OFFSET

i CLEAR ACC WITHOUT CLEARING CARRY BIT
: GET UPPER BYTE OF DISC ADDRESS

: SHIFT OVER 4 PLACES

; SAVE IT
; GET CORVUS DRIVE # (1-4)
; MERGE IN EXTENDED DISC ADLRESS BLTS

{D,E)~LOWER TWO BYTES OF DISC ADDRESS
ACC =~EXTENDED DISC ADDRESS+DRIVE #

; SEND DRIVE # TO CONTROLLER

;7 SEND LOWER DXISC ADDRESS TO CONTROLLER

: GET TRACK O

?
3 —=-- SELECT DISC ROUTINE -~-—-

h NOTE, THIS ROUTINE DOES A LOT OF EXTRA WORK SO
5

5

THAT SOME OF IT NEED
READ/WRITE OPERATION

NOT BE DONE FOR EACH DISC
~ THE METHOD USED TO SWITCH

; BETWEEN CORVUS AND FLOPPY DRIVES (PATCHING A JUMP
; TABLE) IS MAINLY USED BECAUSE IT CONCENTRATES THE

3 _SELECT FUNCTIONS ALL

WITHIN THE SELDSK ROQUTINE.

"
SELDSK: MOV A,C ; GET CP/M DRIVE #
LX1 H,DSKNC ; POINT TO BUFFER WITH LAST DRIVE #
cMP M ; ARE THEY THE SAME?
Jz 5LD3 ; YE5, SO JUST GET PCINTER AND RETURN
CPIL DMAX ; NO, SO SEE IF # IS T0O BIG
JNC SLDERR ; ERROR, SO GIVE NOTICE
Mov M,C : UPDATE DRIVE #
CP1I MPSUDO ; IS IT a4 FLOPPY?
JNC sLo ; YES, SO PROCESS SELECT
H COPY CORVUS ROUTINE ADDRESSES INTO JUMP TABLE
LXI H,READRC
SHLD DREAD+ 1
LXI H,WRITEC
SHLD DHRIT+]
LXI H,HOMEC
SHLD DHOME+ )
MOV L,C ; GET CP/M DRIVE # IN (H,L)
MV I H,0
DAD H ; MULTIPLY BY 4
DAD H
LXI D,0FSBAS ; POINT TO BASE OF OFFSET TABLE



FILE: BIOSC ASH PAGE 008

DAD D ; SELECT THE RIGHT ONE
SHLD ADDOF 5 SAVE POINTER FOR LATER USE
INX "
INX H
INX H
MOV AM ; GET ACTUAL CORVUS DRIVE #
STA CORIVE ; SAVE IT
Jup SLD2 ; COMPUTE ADDRESS OF PARAM. BLOCK
; COPY FLOPPY ROUTINE ADDRESSES INTO JUMP TABLE
SLDL: LXI H,READF
SHLD DREAD+}
LXI H,WRITEF
SHLD DWRIT+1
LX1 H,HOMEF
SHLD DHOME+ }
PUSH B
CALL SELDF ; CALL FLOPPY SELECT ROUTINE
pop B
P
S5LD2: MOV L,C i GET CP/M DRIVE # IN (H,L)
MV L H,0
DAD H ; MULTIPLY BY 16
DAD H
DAD H
DAD H
LXL D,DPBASE ; GET START OF PARAM. BLOCK
DAD D ;5 SELECT THE RIGHT BLOCK
SHLD PPOINT ; SAVE POINTER
LXE p,10
DAD D POINT TO ADDRESS OF DISC BLOCK
MOV E,M ; GET ADDRESS IN FROM TABLE INTO (D,E)
INX H
MOV D,M
XCHG ; PUT IN (H,L)
MOV E,.M ; GET # SECTORS/TRACK INTO (D,E)
INX H
MOV D, M
XCHG
SHLD NSPTRK ; SAVE IT IN BUFFER
SLD3: LHLD PPOINT ; GET PARAM. POLNTER
RET
SLDERR: LXI H,0 ; IF SELECT ERROR, GET 0 IN (H,L)
XRA A
STA cnisc ; SET TO REBOOT ON DRIVE A
RET
SETTRK: MOV L,C : SAVE TRACK #
MOV H,B
SHLD TRACK
RET
»
SETSEC: MOV L,C ; SAVE CP/M SECTOR #
MOV H,B
SHLD SECTOR

RET
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SETDMA: MOV L,C : SAYE DMA ADDRESS
MOV H,s
SHLD DMAAD
RET

B
i ———— CONSOLE INPUT ROUTINE ----
5 {EXAMPLE, SIMPLE 1/0 PORT ORIENTED)

p
CONIN: CALL CONST ; CHECK CONSOLE STATUS

ORA A

Jz CONLN ; LOOP UNTIL READY
1N |} : GET CHAR.

ANI IFH ; MASK OFF PARITY
RET

»

3 —=——- CONSOLE STATUS TEST =----—-

B
CONST: IN 0 ; GET STATUS

ANT 20H ; MASK IT
MV L A0 : GET MOT READY INDICATOR
RZ
CMA ; RETURN WITH OFFH ILF READY
RET
; —=~— CONSOLE OUTPUT ~~---
3
CONOUT: IN 0 i GET STATUS BYTE
ANL 2 ; MASK IT
Jz CONOUT ; LOOP UNTIL READY
MOV A,C :
out 1 ; OUTPUT TC CONSOLE
RET
;
; -=—=- LIST DEVICE DRIVERS ~----
;
LIST: NOP ; PUT IN CODE FOR LIST DEVICE
RET
i —--— LIST STATUS TEST -—-~
;
LISTST: XRA A i CLEAR STATUS
RET
;
; ~——— PUNCH DEVICE ~---
PUNCH: NoOP : PUT IN CODE FOR PUNCH
RET
;
3 ~--= READER DEVICE ~~--
READER: MVI A, Z ~40H ; RETURN CONTROL-Z
RET

———————————— FLOPPY DISC ROUTINES —~—~rmrmm—mm——mme e
(USED TRACK, SECTOR, AND DMA ADDRESS IN BUFFERS)

s ma wa @ @

—-=-——- READ SECTOR FROM FLOPPY -——--



»
HOMEF: NOP
RET

'
8
5
8

ELDF: NOP
RET
3
»
e
o
BMSG: DB
DB
DR
»
BEMSG: DB
»
ERMSG: DB
»
ERMSGLl: DB
;
P
»
DMAAD: DS
TRACK: DS
SECTOR: DS
DSKNO: DB
ADDOF: DS
NSPTRK: DS
PPOINT: DS
CDRIVE: DS
L]
DIRBUF: DS
ALVQ: DS
CSVO: bs
ALV]: DS
Csvl: bs
ALVZ: DS
Cs8V2: ]
ALV3: DS
Ds

CSV3:
H

END

MESSAGES

ODH,0AH, "

3

SELECT FLOPPY —~~--—

FILE: B1OSC ASM PAGE 01310

READF: NOP ; PUT IN CODE FOR READ ROUTINE
KRA A ;s CLEAR FLAGS )
RET

'

"3 —--—- WRITE SECTOR T¢ FLOPPY —~~-

P

WRITEF: NOP ; PUT IN CODE FOR WRITE ROUTINE
XRA A
RET

»

; ———~ HOME THE FLOPPY ~---

PUT IN CORE FOR HOME ROUTINE

IN CODE TO SELECT BETWEEN FLOPPYS

CORVUS

MSIZE/10+"0" ,MSIZE MOD 10 + ‘0~

"R CP/M
ODH,0AH,0

ODH,0AH,0

V2.0 OF 2-26-80

7,7

7,

PN A,

* ODH,0AH,"§"

%% BOOT ERROR *#*’ ODH,0AH,”5'

~- DISC R/¥W ERROR # §°

‘H --‘,0DH,0AH,’S’

BUFFERS

= RNNONNN
L]
]
=]

e B we we me wE gy We

Wr Bs wr V> we me me wo W

DMA ADDRESS

TRACK #

SECTOR #

CURRENT DISC # (UNDEFINED AT START)
BUFFER FOR POINTER TO ADDRESS OFFSET
BUFFER WITH # SECTORS/TRACK

POINTER TO CURRENT PARAM. BLOCK
BUFFER FOR CORVUS DISC #

DIRECTORY ACCESS BUFFER

DRIVE O ALLOC. MAP

PRIVE 0 CHECK BUFFER (NOT USED)
DRIVE 1 ALLOC. MAP

DRIVE 1 CHECK BUFFER

DRIVE 2 ALLOC. MAP (FLOPPY)
CHECKSUM ARRAY
DRIVE 3 ALLOC.
CHECKSUM ARRAY

MAP
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CORVUS DISC DRLIVERS FOR GP/M 2.0 (B10S)
————— WITH TARBELL 8 INCH FLOPPY DRIVERS ----

VERSION }.21T

s wr owr W

: BY BRK

»

H

MSIZE  EQU 20 . CP/M VERSTON MEMORY SIZE IN KB

DELTA  EQU 0000K ; OFFSET FROM STD CP/M SIZE

BIAS EQU (MSIZE-20}*1024-DELTA ; OFFSET FROM 20K CB/M

cee EQU 3400H+B1AS . BASE OF CP/M

;

OFFSET EQU 980H-CCP . OFFSET USED WITH DDT 1IN
. SYSTEM CONFIGURATION

H

BDOS EQU CCP+BO6H . BASE OF BDOS

BIOS EQU CCP+16000 . BASE OF B10S

NSEC EQU (BLOS-CCP)/128 : # SECTORS TO BOOT

cpIisc  EQU 04 . BUFFER LOCATION FOR CURRENT DISC #
. LOCATION OF INTEL IOBYTE

108YTE EQU 013
S il CORVUS EQUATES -—--

;
DATA EQU ODEH

; DISC 1I/0 PORT #

STAT EQU DATA+R ; DISC STATUS PORT
DRDY EQU 1 ; MASK FOR DRIVE READY BIT
BIFAC EQU 2 : MASK FOR DRIVE ACTIVE BIT
RDCOM EQU 128 ; READ COMMAND (VERS. 1 CCODE}
WRCOM EQU 13H : WRITE COMMAND (VERS. 1 CCODE)
NP5UDO EQU 2 ; NUMBER OF PSEUDO DRIVES ON SINGLE CORVUS DRIVE
DMAX EQU 4 ;3 TOTAL # OF DRIVES (INCLUDES TWO 8 INCH FLOPPLES)
SS1ZE EQU 128 ; SECTOR S1ZE (IN BYTES)
BDRIVE EQU 1 ; CORVUS DRIVE # TO BOOT FROM
CSEC EQU 13 ;3 STARTING DISC ADDRESS FOR CP/M BOOT
h
H

ORG BIOS

H CEP/M INTERFACE JUMP TABLE

JMp BOQT
WBOOTE: JMP WEOOT
JMP CONST
Jup "CONEIN
JMP coNouT
JMp LIST
JMP PUNCH
JHP READER
Jup DHOME
JMP SELDSK
IMP SETTRK
IMP SETSEC
JMp SETDMA
Jup DREAD

JMp DWRIT



FILE:

BIOGSCT ASM PAGE 002
JHP LISTST ; LIST DEVICE
JMP SECTRAN ; SECTOR TRAN

DISC PARAMETER BLOCKS
THE EXAMPLE HERE DIVIDES ONE 9.7MBY
TWO LARGE PSEUDC DRIVES (OF EQUAL S
AND ALSO PROVIDES FOR THE INTERFAC
SINGLE DFNSITY FLOPPY DISC DRIVES.

NOTE: THE NUMBERS SHOWN IN
: FOR THE PSEUDO DRIVE
; BUFFER S1ZES ARE THE
; 37860 SECTORS/PSEUDO
: 60 SECTORS/TRACK
: I RESERVED TRACK FOR
; 256 DLRECTORY ENTRYS
; B%1024 BYTE BLOCKS
13
DPBASE EQU ]
"
DEEQD: DY 0,0 ; CORVUS PSEU
: DW 0,0
DW DIRBUF ,DPBC ; DIR
DW CSVO, ALVD ; CHE
3
DPEL: Y 0,0 ; CORVUS PSEU
bW 0,0
DW DIRBUF ,DPBC ; DIR
DW CSYL,ALV1 ; CHE
»
DPE2: DW FTAB,0 ; FLOPPY TRAN
11 0,0
DW DLIRBUF ,DPBF ; DIR
DW CSV2,ALV2 ; CHE
»
DPE3: Dy FTAB,0 ; FLOPPY TRAN
DM 0,0
DU DIRBUF ,DPBF ; DIR
DY CSV3, ALV] s CHE
"
DPBC: DW 60 ; SECTORS/TRA
DB 6 ; BLOCK SHIFT
DB 63 ; BLOCK MASK
DB 3 ; EXTENT MASK
DY 589 ; DISK SIZE-1
bw 255 ; DIRECTORY M
DB 128 7 ALLOCO
DB 0 ; ALLOCH
DW 0 ; CHECK SIZE
oW 1 ; OFFSET
2
DPBF: Dy 26 : SECTORS/TRA
DB 3 ; BLOCK SHIFT
B 7 ; BLOCK MASK
DB 0 : NULL MASK
bW 242 ; DISC S1ZE~1
DW 63 ; DIRECTORY M

STATUS REQUEST
SLATION ROUTINE

TE CORVUS DISC INTO
1ZE)
E OF TWO STANDARD 8 INCH

DPBC (THE PARAMETER BLOCK)
AND ITS5 ASSOCIATED ALLOCATION
RESULT OF CHOOSING:

PRIVE

OPERATING SYSTEM

DO DRIVE 1

ECTORY BUFFER,
CK, ALLOC MAP

PARAM. BLOCK

DO DRIVE 2

ECTCRY BUFFER,
CK, ALLOC MAP

PARAM. BLOCK

SLATION TABLE

ECTORY BUFFER,
CK, ALLOC MAP

PARAM. BLOCK

SLATION TABLE

ECTORY BUFFER,
CK, ALLOC MAP

PARAM. BLOCK

CK ON CORVUS PSEUDO DRIVE

AX

CK ON STB 8 INCH FLOPPY
FACTOR

AX



FILE:

"

H

»
OFSBAS
PDRVO:

B
PDRV]:

a
»

H
FTAB:

+s W2 wa

DHOME :
DREAD:
DWRIT:

"

b e e

H

.
L

B1OSCT

DB
DB
DW
]

ASH

192
0
16
2

ws w3 owa wa

CORVUS DISC OFFSET

EQU
DU
DB
D8

DY
DB
DB

STANDARD

DB
DB
DB
DB
DR
DB
DB

$
CSEC~1
0
3

37884
0
1

.
Y
.
»
)

PAGE QU3

ALLOC O
ALLOC 1
CHECK SIZE
TRACK OFFSET

TABLE ----
STARTING DISC ADPRESS FOR DRIVE O

THIS IS THE UPPER BYTE OF THE 20 BILT DISC ADDRESS
ACTUAL PHYSICAL DRIVE # (1-4)

STARTING DISC ADDRESS FOR DRIVE |

ACTUAL PHYSICAL DRIVE # (1-4)

8 INCH FLOPPY INTERLACE TABLE ~~--

1,7,13,19
25,5,11,17
23,3,9,15
21,2,8,14
20,26,6,12
18,24,4,10

16,22

AUXILIARY JUMP TABLE FOR DRIVE SWITCHING —-~-

JMP
JMP
JMP

HOMEC
READC
WRITEC

a
2
.
]
»

SECTOR TRANSLATION

SECTRAN: MOV

STRL:

»
3 me——
5
B

00T:

GOCPM:

ORA
JNZ
MOV
MOV
RET
XCHG
DAD
MOV
MV I
RET

COLD BOOT STARTUP

LXI
LX1
CALL
MV X
STA
MoV
CALL
MV I
STA

5P,80H
H,BMSG
PTMSG
4,0
CDISC
C,A
SELDSK
A,0C3H
0

= w3 @

SET TQO HOME CORVUS DRIVE
SET TO READ FROM CORVUS DRIVE
SET TO WRITE TO CORVUS DRIVE

ROUTINE ~---
TEST IF TABLE TRANSLATION IS REQUESTED

YES, 50 DO IT
NO, SO JUST TRANSFER TO (HM,L)

GET TABLE ADDRESS INM (H,L)
INDEX INTO TABLE
GET BYTE IN (H, L)

SETUP TEMP. STACK

POINT TO BOOT UP MESSAGE
PRINT IT OUT

GET CURRENT DISC #

SAVE IN BUFFER

SELECT IT ALSO ( INITIALIZE BUFFERS)
GET JUMP INSTRUCTION
SETUP FOR WARM BOOT



FILE: B10SCT ASM PAGE 004

LX1 H,WBOOTE ; WARM BOOT ENTRY

SHLD 1 ; SET ADDRESS

STA 5 ; SETUP BDOS ENTRY JUMP
LX1 H,BDOS

SHLD 6

LX1 B,BOH ; DEFAULT DMA ADDRESS
CALL SETDMA

LDA CDLSC ; GET CURRENT DRIVE #
MOV C,A ; SAVi FOR CCP FUNCTION
JMP ccp ; ENTER CP/M

~——~ WARM BOOT STARTUF ROUTINE -~---

* W oas

»

WBOOT: LXI SP,B0H ; SET STACK

WBOL:  MVI A,OFFH ; GET INVALID COMMAND
ouT DATA : SEND 1T TO CONTROLLER
MV I B,150 ; SET FOR LONG DELAY
CALL DELAY

IN STAT ; GET STATUS BYTE

ANT DIFAC ; LOOK AT DRIVE ACTIVE BIT
JNZ WBol ; LOOP UNTIL NOT ACTIVE
»
I

CALL WAITIL WALIT FOR ERROR CODE

cPI 8FH CHECK RETURN CODE

JNZ WBO1 IF NOT RIGHT, TRY AGAIN
L

MV 1 C,NSEC ; GET # SECTORS TO BOOT

LX1 H,CCP : GET RAM START ADDRESS OF LOAD 7

LXI D,CSEC ; GET DISC ADDRESS FOR COPY OF CP/M
BTI: MV I A,RDCOM ; GET READ COMMAND

CALL WALTO 3 SEND IT TO CONTROLLER

MV 1 A,BDRIVE ; GET BOOTUP DRIVE # (CORVUS PHRYSICAL DRIVE)

CALL SET1 i SEND REMAINING COMMANDS
CALL RDC1 ; READ I[N ONE SECTOR
ORA A ; TEST FOR ERROR
JNZ BERR i IF ERROR, ISSUE MESSAGE
INX D ; INCREMENT DISC ADDRESS
DCR c : COUNT DOWM SECTORS
Juz BTI1 ; LOOP UNTIL DONE
JHP GOCPM  ; SETUP AND RE-ENTER CP/M
"
BERR: CALL BTERR ; ISSUE ERROR MESSAGE
HLT : HALT SYSTEM
n
BTERR: LI H,BEMSG ; POINT TO ERROR MESSAGE
)]
3 ~—- MESSAGE PRINTOUT ROUTINE -~--
P
PTMSG: MOV ALM ; GET MESSAGE BYTE
CP1 rg ; IS IT THE TERMINAL CHARACTER
RZ ; YES, S0 RETURN
MOV C,A ; SAVE FOR CONSOLE OUTPUT
PUSH H
CALL CONQUT
POP H
INX H

JMP PTMSG



FILE:

P

H
READC:
RDC1:

RLP:

RTN:

8

3

WRITEC:

WLE:

ERRCD:

L}
TURN:

H

DELAY1:

DELAY:

BLOSCT

CORVUS DLSC READ

MY 1
CALL
LHLD
CALL
JHZ
MV 1
|4,
ANT
JNZ
in
MOV
INX
DCR
JNZ
XRA
RET

ASM

A, RDCOM
SETUP
DHAAD
TURN
ERRCD
B,S5SIZE
S5TAT
DRDY
RLP
DATA
M, A

H

[

RLP

A

W B3 WE we Ba 5 Br wme B2 oPr B

B W oms

PAGE 005

ROUMTINE -~--

GET READ COMMAND

COHPUTE RISC ADDRESS AND ISSUE COMMANDS
GET DMA ADDRESS

WALT FOR ACCEPTAMCE OF COMHMAND
IF ERROR

GET SECTOR SIZE

GET DRIVE STATUS

LOOK AT READY RBIT

LOOP UNTIL BYTE IS AVAILABLE
READ BYTE FROM CONTROLLER

SAVE IT IMN MEMORY

COUNT DOWN BYTES
LOOY UNTIL DONE
CLEAR ERROR ENDICATOR

CORYUS DISC WRITE ROUTIME ~-~-~-

HY I
CALL
MY 1
LHLD
1N
ANIL
JINZ
MOV
ouT
INX
DCR
JNZ
CALL
JZ
PUSH
LKY
CALL
rop
CALL
LXI
CALL
LA
RET

N
ANT
JMNZ
CALL
CALL
MOV
ANI
RET

MV1
DCR
INZ

AL HWRCOM
SETUP
B,551LZE
DMAAD
STAT
DRLY
WLp

AM
DATA

H

B

WLF
TURN
RTHN

;]
H,ERMSG
PTHSG
PSwW H
HEXOT H
H,ERMSGL
PTHSG :
ALl H

B D2 Wa B B3I VS VI T3 D

L

STAT :
BLFAC
TURN
BELAY R
WALTI
B,A
BOW

= W ws 2

B,b H
]
DELAY

GET MRITE COMMAND

COMPUTE ADDRESS AMND ISSUE COMMANDS
GCEYT SECTOR SI1ZE

GET DMA ADRDRESS

GET DRIVE STATUS

LOOK AT READY BIT

LOOP UNTIL BYTE XSS AVAILABLE

GET BYTE FROM MEMORY

SEND IT TC CONTROLLER

COUMT DOWN # OF BYTES

LOOF UNTEL DOME

WALT FOR BIISS TURM AROMND AND READ ERROR #
RETURN IF 0K

IF ERRCR, ISSUE ERROR MESSACE

GET ERROR # BACK TN ACC
PRINT IT OUT IN MEX

PRINT REMAINDER OF MESSAGE
SET ERROR INDICATOR

READ STATUS BYTE
LOOK AT DRIVE ACTIVE BIT

HAIT FOR OVER 20USEC
READ ERROR BYTE

SAVE IT

LOOK AT FATAL ERROR BIT

DELAY MORE THAMN 20USEC
COUNT DOWM



FLLE:

H
WALTI:

3
WALTO:

2 vs we o

HEXB:

MLl

=

EXOT:

BLIOSCT

RET

in
AN
JINZ
iN
RET

MOV
in

ANT
JNZ
HOV
ouT
RET

OUTPUT ACC EIN HEX

PUSH
RRC
RRC
RRC
RRC
CaLL
POP
ANL
ADX
cepl
Jc
ADY
MOV
JMP

ASM

STAT
DRDY
HALTIL
DATA

B,A
STAT
DRDY
WAITO+]
A,B
DATA

PSH

HEXB
PSH
OFH
0

"9 4)
PRT

7

C,A
CONOUT

a
13

&
[

L}

COMPUTE CORVUS BISC

-
]
3
.
L]
]
.
2
.

@3 3s Ba Ws V2 T T We W

PAGE 006

GET STATUS BYTE
LOOK AT READY BIT

GET DATA FROM CONTROLLER

SAVE COMMAND
READ STATUS BYTE
LOOK AT READY BIT

GET COMMAND
SEND IT TC CONTYROLLER

SAVYE BYTE
SHIFT UPPER NIRBLE DOWN 4 BITS

QUTPUT UPPER NIBBLE IN HEX
RESTORE BYTE

MASK OUT UPPER NI1BBLE

ADD ASCIK BIAS

15 IT NUMERIC?

YES, S0 SEND 1T ouT

NO, SO ADJUST FOR A-F

SAVE FOR OUTPUT

OUTPUT TO CONSOLE

ADDRESS AMD SEND TO CONTROLLER —~-~

ISSUE DISC R/W COMMAND

GET TRACK # FROM BUFFER

PUT IN (D,E)

CLEAR CONVERSIOH RUFFER

GET # SECTORS/TRACK (ASSUMED <255)
SET TO MULTIPLY 8 BITS

:{M,L)=TRACK*(# SECTORS/TRACK)

SHIFT BPUFFER OYER | POSITION

TEST HEXT BIT OF (#SECTORS/TRACK)
IF NOT A 1, DON'T ADD IN

IF A )L, ADD IN TRACK

COUNT DOWN # BITS

LOOP UNTIL DONE

PUT RESULT IN (p,E)

GET SECTOR #
{H,L)="SECTOR+TRACK*(FSECTORS/TRACK)

PUT RESULT IN (D,E)
GET POINTER TO DISC ADDRESS OFFSET

IN DISC ADDRESS OFFSET

CALL WAITO

LHLD TRACK

XCHG

LX1 H,0

LDA NSPTRK

My1 B,8
MULTIPLY

DAD H

RAL

JNC ML

DAD D

DCR B

INZ MULT

XCHC

LHLD SECTOR

DAD D '

XCHG

LHLD ADDOF
ADD

MOV AE

ADD M

L]
»

GET LOWER BYTE OF RELATIVE DISC ADDRESS
ADD 1IN LOWER BYTE OF ABSOLUTE DISC OFFSET
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MOV E A i SAVE RESULT

INX H i POINT TO MEXT BYTE OF OFFSET

MOV A.D i DO ALDITION AGAIN

ADC M

MOV D, a i SAVE IT

INX H i POINT TO LAST BYTE OF CFFSET

MV I A0 ; CLEAR ACC WITHOUT CLEARING CARRY BIT

ADC N ; GET UPPER BYTE OF DISC ADDRESS

RLC i SHIFT OVER & PLACES

RLC

RLC

RLC

HOV C,A i SAVE T

LDA CODRIVE ; GET CORVUS DRIVE # (1-4)

AbB ¢ i MERGE IN EXTENDED DISC ADDRESS BITS
; WE NOW HAVE (D,E)~LOWER TWO BYTES OF DISC ADDRESS
; ACC ~EXTENDED DESC ADDRESS+DRIVE #
»
SETI: CALL WALTO : SEND DRIVE # TO CONTROLLER

MOV ALE

CALL WAITO  ; SEND LOWER DISC ADDRESS TO CONTROLLER

MOV ALD

Jup HAITO

;

i ~~- HOME CORVUS DRIVE ----

;

HOMEC: LXI1 B,0 ; GET TRACK ©
JHP SETTRK

i ——~—= SELECT DISC ROUTINE --~--

H NOTE, THIS ROUTIME DOES A LOT OF EXTRA WORK 50

»  THAT SOME OF IT NEED NOT BE DONE FOR EACH DISC

» READ/WRITE OPERATION. THE METHOD USED TO SWITCH
H BETWEEN CORVUS AND FLOPPY DRIVES (PATCHING A JUMP
H TABLE) 1S MAINLY USED BECAUSE IT COMCENTRATES THE
; SELECT FUNCTIONS ALL WITH IN THE SELDSK ROUTINE.

»
SELDSK: MOV ALC ; GET CP/M DRIVE #
LX1 H,DSKNC ; POINT TO BUFFER WITH LAST DRIVE #
cMP H : ARE THEY THE SAME?
Jz SLD3 i YES, SO JUST GET POINTER AND RETURN
celr DMAX i NO, SO SEE IF # IS Tu0 BIC '
JNC SLDERR ; ERROR, SO GIVE NOTICE
MOV M,C ; UPDATE DRIVE #
crl NPSUBO  ; 1S IT A FLOPPY?
Jnc SLDL ; YES, 50 PROCESS SELECT
COPY CORVUS ROUTINE ADDRESSES INTo JUMP TABLE
LK1 H,READC
SHLD DREAD+ )
LX1 0L WRITEC
SHLD DWRIT+ 1
LX1 W, HOMEC
SHLD DHOME+ 1
MOV L, C i GET CP/M DRIVE # 1IN (H,1)

MV ] i,u
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DAD H : MULTIPLY BY 4
DAD "
LX1 1,0FSBAS ; POINT TO BASE OF OFFSET TABLE
DAD ) ; SELECT THE RIGHT ONE
SHLD ADDOF  ; SAVE POENTER FOR LATER USE
INX 1
INX H
INX H ,
Hov AN ; GET ACTUAL CORVUS DRIVE #
STA CDRIVE ; SAVE IT
Jup SLD2 i COMPUTE ADDRESS OF PARAM. BLOCK
; COPY FLOPPY ROUTINE ADDRESSES INTQ JUMP TABLE
SLD}: LXI H,READF :
SHLD DREAD+1
LK1 H,WRITEF
SHLD DWRITH1
LX1I H,HOMEF
SHLD DHOME+ L
1]
PUSH B
CALL SELDF ; CALL FLOPPY SELECT ROUTINE
POP B
P
SLD2: MOV L,C i GET CP/M DRIVE # IN (H,L)
MV X H,0
DAD H ; MULTIPLY BY 16
DAD H
DAD H
DAD H
LXI D,DPBASE ; GET START OF PARAM. BLOCK
DAD D i SELECT THE RIGHT BLOCK
SHLD PPOINT ; SAVE POINTER
LAT D,i0
DAD D ; POINT TO ADDRESS OF DISC BLOCK
MOY E, M i GET ADDRESS IN FROM TABLE INTO (D,R)
INX H
MOv B, M
KCHG : PUT IN (¥,L)
MoV E, M : GET # SECTORS/TRACK INTO (D,E)
INX H
HOY 0,H
XCHG
SHLD NSPTRK ; SAVE IT IN BUFFER
SLP3:  LHLD PPOINT ; GET PARAM. POINTER
RET
SLDERR: LX1 H,0 : IF SELECT ERROR, GET O IN (H,L)
ARA A
STA CDISC  ; SET TO REBOOT ON DRIVE A
RET
»
SETTRK: MOV L,C : SAVE TRACK #
MOV H,B
SHLD TRACK
RET
»
SETSEC: MOV L,C i SAVE CP/M SECTor #
MOV W,B
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A
SETDMA :

3

[l

SHLD SECTOR

RET

HOV L,C : SAVE DMA ADDRESS
MOV H,B

SHLD DMAAD

RET

CONSOLE INPUT ROUTINE —---

H (EXAMPLE, SIMPLE L/0 PORT ORIENTED)

3
CONILIN:

v
CONST:

.
»

»
CONOUT:

o mr

1ST:

#

3
LISTST:

»
PR
»

»
PUNCH:

.
]

H
READER:

CALL CONST  ; CHECK CONSOLE STATUS
ORA A

Jz CONEN : LOOP UNTIL READY

IN 1 : GET CHAR.

AN1 7FH ; MASK OFF PARITY

RET

CONSOLE STATUS TEST ~---

IN 0 i GET STATUS

ANI 201 ; MASK IT

MV 1 A0 ; GET NOT READY INDXCATOR
RZ

CMA ; RETURN WITH OFFH IF READY
RET

CONSOLE OUTPUT ~---

IN 0 : GET STATUS BYTE
ANT 2 i MASK IT

Jz CONOUT ; LOOP GNTIL READY
MOV A,C

OuT 1 : OUTPUT TO CONSOLE
RET

LIST DEVICE DRIVERS ----

NOP ; PUT IN CODE FOR LIST DEVICE
RET

LIST STATUS TEST ~----

XRA A » CLEAR STATUS
RET

PUNCH DEVICE -=---

NOp ;7 PUT 1IN CODE FOR PUNCH
RET

READER DEVICE —~-—~—

MV I A, 2 -4OH ; RETURN CONTROL-2

RET
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{USE TRACK, SECTOR, AND DMA ADDRESS LN BUFFERS)

————— DISC CONTROL ROUTINES FOR TARBELL 8 INCH FLOPPYS ~----

DCOM EQU OF8H ; START OF TARBELL 1/0 PORTS
DSTAT EQU DCOM
DTRK EQU DCOM+1

SECTP  EQU DCOM#2
DDATA  EQU DCOM+3
WALT EQU DCOM+4
jmmm——— MOVE HEAD TO TRACK ZERO ——-—----

8
HOMEF MVI A,0DCH

OUT DCOM
HOME1 IN
RRC
JC  HOMEIL
MVI A,3
OUT DCOM
IN  WAIT
ORA A
MVI A,l
JM  ERROR
IN DSTAT
MOV E,A
ANL 4
JZ HERR
MOV A,E
ANI 91H
RET

;
HERR MVI A,1l
ORA A

DSTAT

3=——= SELECT DISC NUMBER —~—--

»

SELDF MOV A,C
LXL H,DSKNO1
CMP M
RZ
MOV M,A
CPI NPSUDO
LXL H,TRK]

UPDATE ACTIVE BRIVE #
TEST FOR FIRST FLOPPY
POINT TO HEAD BUFFER

;

;

4
IN DTRK : GET GCURRENT TRACK
PUSH PSH ; SAVE IT
MOV A,M : GET OTHER HEAD POSITLON
OUT DTRK ; SET INTO CONTROLLER
POP PSW - : GET CURRENT ONE BACK
MOY M,A : SAVE IT
MVI A,QE2H ; COMMAND TO SET TO SECOND FLOPPY
JNZ DSKI

MYI A,0F2H
DSKI OUT WALT
XRA A

RET

COMMAND TO SET TO FIRST FLOPPY
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~—--—~ READ THE SECTOR SPECIFIED BY THE BUFFERS ----
USE THE STARTIHG ADDRESS AT DMAAD

=r A @r oms B

READF LDA TRACK
CALL SEEK

RN Z

LDA SECTOR
LHLD DMAAD
READL QUT SECTP
IN DSTAT

RRC

MVE A,lL

JC ERROR

MVE A,8CH
READE MVI C,l0H ; SET # OF ERROR TRYALS
OUT DCOM
RLOOP IN WAIT
ORA A

JP  RDONE

IN DDATA

MOV M, A

INX M

JMP RLOOP

» .
RDONE IN DSTAT

ANI 9DH

RZ ; RETURN IF OK

DCR C ; DECREMEMNT ERROR COUNT
INZ READF ; READ IT AGAIN

JMP PROCR+1

3

3 ———— WRITE THE SECTOR SPECIFIED BY THE BUFFERS ~---
H USE STARTING ADDRESS AT DMAAD

;
WRITEF LDA TRACK
CALL SEEK
RNZ
LDA SECTOR
LHLD DMAAD
OUT SECTP
IN DSTAT
RRC
MY A,1
JC ERROR
MV1 A,0ACH
OUT DCOM
WLOOP 1IN WAIT
ORA A
J¥  WDONE
MOV ALM
OUT DDATA
INX W
JMP WLoOP

»
WRONE IN DSTAT
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ANL OFDH
PROCR RZ

MOV B,A
ANI OCOH

JZ  MERRI
MYTL A,2
WERR1 ORA B

MOV B,A

ANL 4

RRC

RRC

ORA B

MOV B,A

ANL 204

JZ WERR2

ARA A

OUT WALT

INR A
WERR2 ORA B

ANI 1BH

ORA

RET

L

SEEK
MOV
IN
CMP
MGV
POP
RZ
ouT
IN
RRC
MV I
Jc
MVI
ouT
IN
ORA
MVIL
JH
IN
ANL
RZ
JP ERROR
ANI 7FH
OR1 2

ERROR ORA A
RET

DDATA
DSTAT

A,l
ERROR
A,13H
DCOM
WALT
A

A,b
ERROR
DSTAT
91H

2
»
L)
3

3
B DB
DB
DB

T ASHM PAGE 012

END OF FLOPPY CONTROL ROUTINES

MESSAGES

ODH,0AH, " CORVUS
MSIZE/104°0° ,MSIZE MOD 10 +
‘K CP/M V2.0 OF 2-26-80

Nk

" ODH,0AH,” S’



FILE:

3

BEMSG:

L]
ERMSG:

»
DMAAD:
TRACK:

SECTOR:

DSKNO:

BSKNOL:

TRKI:
ADDOF:

NSPTRK:
PPOINT:
CDRIVE:

;
DIRBUF:

ALVO:
CSvO0:
ALV
Csvl:
ALV2:
CS5v2:
ALV3:
CSvi:

DB ODH,0AM,D7, "

DB ODH,0AH,07,"

13}

DS
DS
Db
bs
DS
DS
DS
DS
DS

END

BIOSCT ASM

PAGE 013

% BOOT ERROR *#%° ODH,0AH, S’

~~ BISC R/W ERBOR # §°

‘H —-',0DH, 04N, §"

BUFFERS

2
2
2
OFFH

OFFH
1

Eonallt SN SN S

128
74

i4

31
16
31
16

wa o wr wa wms @z wr ome

DMA ADDRESS

TRACK #

SECTOR #

CURRENT DISC # (UNDEFINED AT START)
CURRENT FLOPPY # (UNDEFINED AT START)
BUFFER FOR FLOPPY HEAD POSITION
BUFFER FOR POLINTER TO ADDRESS OFFSET
BUFFER WITH # SECTORS/TRACK

POXNTER TO CURRENT PARAM. BLOCK
BUFFER FOR CORVUS DISC #

DIRECTORY ACCESS BUFFER
DRIVE 0 ALLOC. MAP

DRIVE 0 CHECK BUFFER (NOT USED)
DRIVE } ALLOC. MAP

DRIVE | CHECK BUFFER

DRIVE 2 ALLOC. MAP (FLOPPY)
CHECKSUM ARRAY

DRIVE 3 ALLOC. MAP

CHECKSUM ARRAY
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CORVUS FLOPPY CP/M LINK PROGRAM
FOR CP/M 2.X

*
#
*
*
*
*
%
COPYRIGHT 1980 CORVUS. ALL RIGHTS RESERVED *
*
#

*

*

#

L]

#

* VERSION 1.02 BY BRK
*

ﬁ

"

*

P
H
AR AR AR AR AN E AR AR AR A AR AN AR AR AR AR A AR AR AR AR A AR R AN Ak Aok

THLS PROGRAM 1S DESIGNEDP TO LINK A FLOPPY DISC CP/M V2.X

TO THE CORVUS HARD DISC. IF YOUR CP/M HAS TWO FLOPPYS AND

YOU CHOOSE TO KEEP THE CORVUS DISC LAYOUT CHOSEN BY THIS
PROGRAM, YOU NEED ONLY CHOOSE WHERE THIS PROGRAM 1S5 TO

LOAD (SEE THE EQUATE FOR FREE 1IN THIS PROGRAM).

THIS PROGRAM LOADS AT THE CP/M TPA (100H) AND MOVES A
PART OF ITSELF UP TO LOCATION:FREE AND THEN PATCHES
THE CODE IM THIS AREA TO LINK TO THE CURRENTLY RUNNING
FLOPPY CP/M 2Z.X. THIS INVOLVES COPYING SOME TABLES
FROM THE CP/M UP INTO THE LINK CODE AND RE-DIRECTING SOME
JUMPS 1IN THE BIOS JUMP TABLE UP TO THE LINK CODE. THIS
LIMNK WILL NOT BE BROKEN BY A WARM BOOT BUT A COLD BOOT
WILL BRING IN A NEW COPY OF CP/M THAT IS NOT LINKED.
THLS PROGRAM MUST NOT BE RUN HORE THAN ONCE AFTER EACH
COLD START SINCE IT WOULD TRY TO SORT OF LINK TO ITSELF
IF RUN AGAIN (NOTE: THERE IS A BUILT IN CHECKING ROUTINE
TO PREVENT THIS LINK FROM BEXING ENABLED TWICE- TO AVOID
TH1S PROBLLM). THIS PROGRAM IS AN LIDEAL CANDIDATE FOR
USING THE PROGRAM AUTO LOAD FEATURE BUXILT INTO THE CCP OF
cP/M 2.0. THIS FEATURE ALLOMS CP/M TO AUTOMATICALLY
EXECUTE A PRE-SELECTED COMMAND (SUCH AS LOADING BASIC
OR DOING A DIRECTORY LISTING) ON EACH WARM OR COLD BOOT.
THIS FEATURE CAN BE MADE SELECTIVE TO ONLY COLD BOOTS
BY A MODIFICATION OF THE USER BIOS.

IN ANY CASE, YOU CAN ALWAYS DO THE LINK MANUALLY
BY LOADING CLINK AFTER YOU FIRST BOOT UP. NOTE, A CLEANER
SOLUTION kS TO CONFIGURE THESE DRIVERS DIRECTLY INTO YOUR
CP/M (AS CAN BE DONE WITH THE FILE BIOSC.4SM) HOWEVER
IF Y0oU DO NOT HAVE THE SOURCE FOR YOUR DRIVERS, THIS
MAY MOT BE POSSIBLE.

AAAAAARA AR AAARARA KA AR AR ARRAARAR RN A A AR AARAARAR AR AN AANA R AR R A AR AR

¢ We W Bs mar ws we ws W Wi W B > Ve Ve W WP Wy Ws V3 Be Ty W2 Vs W ma T DA Ve DI D3 ma Wr We T @r W D

sBE MOVED TO ABOVE CP/M
H
G HH A AR A AR R AN AR AR AR A AR AR A A AR R AR AR AR A AR AR AR K AR AR A RS A AR R ARARRAAK

*
; *
FMAX EqQu 2 ; NUMBER OF FLOPPY DRIVES *
DMAX EQU 4 ; NUMBER OF DRIVES (TCTAL) *
. &
. "
FREE EQU O0DOOOH iFREE AREA FOR THIS CODE TO *
*
*
&



FILE:

@+ B @x wo

CRISC
I0BYTE
BDOS

3
RSET
LST

CONOUT

mr ma @

CLINK2

EQU
EQU
EQU

EQU
EQU

EQU

ASM

~--— CP/M EQUATES ~—---

04
03
05

13
9

4A0CH

~ CORVUS EQUATES ~~--

EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG

PAGE 002

BUFFER LOCATION FOR CURRENT DISC #

LOCATION OF INTEL TIOBYTE
LOCATION OF BDOS JUMP

BDOS RESET COMMAND
L1iST STRING COMMAND

LOCATION OF CONOUT JUMP IN 20K
CP/M 2.0 BI0OS (DO NOT CHANGE)

ODEH ; DISC 1/0 PORT #

DATA+) ; DISC STATUS PORT

1 + MASK FOR DRIVE READY BIT

2 ; MASK FOR DRIVE ACTIVE BIT

12H ; READ COMMAND (VERS. 1 CCODE)
134 : WRITE COMMAND (VERS. 1 CCODE)
128 ; SECTOR SIZE (IN BYTES)

1008 :START AT CP/M TPA

COMPUTE ADDRESS OF BIOS FOR THE LOADEDP CP/M ---

LHLD
DCX
DCX
DCX
SHLD

1 ; GET ADDRESS OF JUMP TO WBOOT
H

4]

H

LDEIOS ; SAVE IT FOR LATER USE

COMPUTE CP/M OFFSET BIAS FROM 20K SYSTEM ~---

MOV
SUL
MoV
SHLD

DETERMINE

LX1X
DAD
LXI
MOV
cMP
JNZ
INX
MOV
CMP
JNZ

A,H
04AH
H,A

CBIAS + SAVE IT

LF LINK IS ALREADY INSTALLED ---

D,CONOUT+13
D

D, SHOME

ALHM

E

0K

H

ALM

D

0K

we mo wa ws

@ s we wr We o

POINT TO 20K HOME ADDRESS
ADJUST FOR CP/M SIZE

GET ADDRESS OF NEW VALDE

GET LOW ADDRESS BYTE

I8 THERE A MATCH?

NO, SO LINK IS NOT INSTALLED
POINT TO HIGH ADDRESS BYTE
GET IT

IS THERE A MATCH?

NQ, S0 LINK IS NOT INSTALLED



FILE:

1
1
¥

wr @ o=

22 wr B3

@a s me W

»
MOVE :

CLINK2

LX1
MV 1
JMP

COPY CODE

LXI
LXI
LX1
CALL

COPY PART

LHLD
LXI
DAD
PUSH
LXI
LX1I
CALL
POFP

ASM PAGE 003

D,LM5C ; POINT TO ERROR MESSAGE
c,LST ; SET FOR LI1ST FUNCTION

BLOS 7 LIST AND EXIT BACK TO CP/M

UP TO ‘FREE’ LOCATION ----

BR,START ;SOURCE OF CODE
D,FREE ;BPESTINATION OF CODE
B,LENC+2;LENGTH OF CODE

MOVE

OF O0LD BIOS JUMP TABLE UPF TO LINK PGM ---

CBIAS ; GET OFFSET

D,4A18H ; 20K ADDRESS OF PART OF BIOS TABLE
D i ADJUST FOR CURRENT CP/M SIZE

H : SAVE IT

D,FHOME ; DESTINATION

B,27

MOVE

D

COPY MEW LINK TABLE INTO BIOS JUMP TABLE -—-

LXI
LXI
CALL

H,NTAB ; NEW TABLE
8,27 ; SET TABLE LENGTH
MOVE

PATCH IN LINK TC CONOUT ROUTINE -~——

LHLD
LXI
DAD
SHLD
SHLD

NOTIFY OF
LXI

MV I
CaLL

DO A SYSTEM

MV I
JMP

MOV
STAX
INX
INX
bcX
MOV
ORA
JNZ

CRIAS
D,CONOUT ;LOCATION OF CONOUT JUMP
D ;CORRECT FOR CP/M SIZE
PTX0+1 ;PATCH REFERENCES

PTX1+1

CORVUS LINK --~
D, BMSG

C,LST

BDOS

RESET

C,RSET
BDOS ;DO A RESET AND RE-ENTER CP/M (LINK 1S

ZO>PPT X O
=

o >
= =}
m

DONE)
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RET
: --— NEW JUMP TABLE TO BE COPLED INTO THE BEOS ---
a
NTAB:  JMP SHOME  ;JUMP TO SWITCH TADLE
JMp SELDSK
JMP SETTRK
Mp SETSEC
JMP SETDMA
JMP SREAD
JMP SWRITE
JMP FLISTST
Mp SSCTRAN
[
BMSG: DB ODH,DAH,’ ~~-- CORVUS LINK INSTALLED ---‘ ODH,0AH,"$'
LMSG: DB ODH,0AH,07," *# CORVUS LINK ALREADY INSTALLED **° ODH,0AH,"§’
LDBIOS DS 2 sBUFFER FOR BIOS LOCATION

CBILAS DS 2 sBUFFER FOR CP/M BIAS

»

;
START EQU § ;START OF CODE TO BE MOVED UP

SHIET EQU FREE-START ;OFFSET OF CODE TO MOVE UP LOCATION
; NOTE: ALL LABELS IN THE CODE TO FOLLOW MUST BE
: OF THE FORM LABEL EQU S+SHIFT
: TO MAKE THE CODE CORRECTLY BE ASSEMBLED
; FOR THE SHIFTED CGRIGIN {AT ‘“FREE").
B
; ——= COPY OF ORIGIMNAL BIOS SELECT SETTRK,SETSEC,AND SETDHA
1]
FHOME EQU $+SHIFT
JMP 0
FSELEC EQU SH+SHIFT
JMP 0 ;THIS GETS PATCHED ON STARTUP
FSTTRK EQU S+SHIFT
Jup 0
FSTSEC EQU $+SHIFT
JMP 0
FSTOMA EQU $+SHIFT
Jup 0
FREAD EQU $HSHIFT
JMP 0
FWRETE EQU S+SHIFT
JMP 0
FLLSTST EQU $+SHIFT
JMP 0
FSCTRAN EQU 5+SHIFT
JMP 0
7
DS 2 s EXTRA ROOM
: ;
3 —-— THIS JUMP TABLE 1S USED AS A SWITCH TO DIRECT THE B1loOS
; DISC INTERFACE CALLS TO THE FLOPPY OR HARD DISC ROUTINES.
"
SHOME EQU $+SHIFT
Jup FHOME : SET TO FLOPPY ROUTINES AT ¥LRST

SREAD EQU S+SHIFT
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JMP FREAD
SWRITE EQU S+SHIFT
JHP FWRITE
SSCTRAN EQU S+SHIFT
JMP FSCTRAN
;
DS 2 ; EXTRA ROOM
;
i ~-- THIS JUMP TABLE IS GSED TO COPY INTO THE SWITCHING
; JUMP TABLE TO LINK TO THE FLOPPY DISC (WITH THE
: SELECT ROUTINE).
;
FTAR EQU S+SHIFT
JMP FHOME
JMP FREAD
JMP FWURITE
JHP FSCTRAN
. -~—- THIS JUMP TABLE 1S USED TO COPY INTO THE SWITCHING
; JUMP TABLE TO LINK TO THE HARD DISC (WITH THE
; SELECT ROUTINE).
;
HTAB EQU S+SHIFT
JMP HHOME
JMP HREAD
Jup HWRITE
JHp HSCTRAN
;
DS 2 JEXTRA ROOM

~—-- DISC PARAMETER BLOCKS ~—~-
THE EXAMPLE HERE DIVIDES ONE 9.7MBYTE CORVUS DISC INTO
TWO LARGE PSEUDO DRIVES (OF EQUAL SIZE)
AND ALSC PROVIDES FOR THE INTERFACE OF TWO FLOPPY DISC BRIVES
OF ARBITRARY SIZE AND TYPE (THEY COULD EVEN BE OTHER HARD DISCS).

= mr By v

EXISTING CP/M 2.X SYSTEM (FLOPPIES?)

DRIVE: A &
c & CORVUS HARD DISC.

B
DRIVE: D

NOTE :

=3 Yy ma w3 w3 W3 DY D D

s =s w3 ms Dy D 2

;
DPBASE EQU

a2

DPEO EQU
D
D
DW
DW

THE NUMBERS SHOWN IN
FOR THE PSEUDO DRIVE
BUFFER SLZES ARE THE
37860 SECTORS/PSEUDO
60 SECTORS/TRACK

I RESERVED TRACK FOR
256 DIRECTORY ENTRYS
8%1024 BYTE BLOCKS

S+SHIFT

STSHIFT
0,0 H
0,0
DIRBUF ,DPBC H
C5V0,ALVOD H

DIRECTORY BUFFER,
CHECK,

DPBC {THE PARAMETER BLOCK)
AND ITS ASSOCIATED ALLOCATLON
RESULT OF CHOOSING:

DRIVE

OPERATING SYSTEM

CORVUS PSEUDO DRIVE 1}

PARAM. BLOCK

ALLOC HMAP
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DPE] EQU SHSHIFT
DW 0,0 ; CORVUS PSEURPO DRIVE 2
¥ 0,0
DW DIRBUF ,DPBC ; DIRECTORY BUFFER, PARAM. BLOCK
DW CSVL1, ALV ; CHECK, ALLOC MAP
5
H
BPBC EqQU S+SHIFT
DW 60 ; SECTORS/TRACK ON CORVUS PSEUDO DRIVE
DB 6 : BLOCK SHIFT
DB 63 ; BLOCK MASK
DB 3 3 EXTENT MASK
W 589 : DISK SIZE-1
DW 255 ; DIRECTORY MAX
DB 128 : ALLOCO
DB 4] 3 ALLOCI
DWW 0 s+ CHECK SIZE
DW 1 7 OFFSET
H
; ——==— CORVUS DISC OFFSET TABLE --—-
»
OFSBAS EQU S+S5HIFT
PDRVO EQU $+SHIFT
D 12 + STARTING DISC ADDRESS FOR DRIVE O
DB 0 :» THIS 1S THE UPPER BYTE OF THE 20 BIT DISC ADDRE!
DB 1 : ACTUAL PHYSICAL DRIVE # (1-4)
13
PDRV1 EQU S+SHIFT
DW 17884 ; STARTING DISC ADDRESS FOR DRIVE 1
DB C H
DB 1 ;: ACTUAL PHYSICAL DRIVE # (i~4)
H
»
7 ———-- SECTOR TRANSLATION ROUTINE ----
2
HSCTRAN EQU S+SHIFT
MOV ALD ; TEST IF TABLE TRANSLATICON 1S REQUESTED
ORA E
JNZ STR1 ; YES, 50 DO IT
MOV L,.C ; NO, SO JUST TRANSFER TO (H,L)
MOV H,B
RET
STRI1 EQU S+SHIFT
XCHE ; GET TABLE ADDRESS IN (H,L)
DAD B : ENDEX INTO TABLE
MOV LM 3 GET BYTE IN (H,L)
MVI H,0
RET
H
H ~-— MESSAGE PRINTOUT ROUTINE ~---
1]
PTMSG  EQU $+SHIFT
MOV A,M ; GET MESSAGE BYTE
CPL ‘5" : IS IT THE TERMINAL CHARACTER
RZ 5 YES, SO RETURN
MOV C,A : SAVE FOR CONSOLE OUTPUT

PUSH

H
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PTXO EQU $+SHIFT ;SETUP LOCATEON FOR PATCH
CALL CONOUT
POP H
INX H
Jue PTMSG
L]
;7 —=~—— CORVUS DISC READ ROUTINE ----
?
HREAD EQuU S+SHIFT
MV 1 A ,RDCOM ; GET READ COMMAND
CALL SETUP ; COMPUTE DISC ADDRESS AND ISSUE COMMANDS
LHLD DMAAD ; GET DMA ADDRESS
RDC1 EQU $+SHIFT
" CALL TURN ; MALT FOR ACCEPTANCE OF COMMAND
JNZ ~ERRCD ;: IF ERROR
MV 1 B,SSIZE ; GET SECTOR SIZE
RLP EQU $4+SHIFT
1IN STAT ; GET DRIVE STATUS
ANIT DRDY ; LOOK AT READY BIT
JNZ RLP ; LOOP UNTIL BYTE IS AVAILABLE
IN DATA + READ BYTE FROM CONTROLLER
MOV M, A ; SAVE IT IN MEMORY
INX H
DCR B ; COUNT DOWN BYTES
JNZ RLP » LOOP UNTIL DONE
RTN EQU §+SHIFT
XRA A ; CLEAR ERROR INDICATCR
RET
L]
3 ———-— CORVUS DISGC WRITE ROUTINE ----
1]
HWRITE EQU S+SHIFT
MV I A,WRCOM ; GET WRITE COMMAND
CALL SETUP ; COMPUTE ADDRESS AND 1ISSUE COMMANDS
MV I B,SSIZE ; GET SECTOR SIZE
LHLD DMAAD ;3 GET DMA ADDRESS
WLP EQU SHSHIFT
N STAT ; GET DRIVE STATUS
ANT DRDY + LOOK AT READY BIT
JNZ WLP ; LOOP UNTIL BYTE 1SS AVAILABLE
MOV A,M 7 GET BYTE FROM MEMORY
ourT DATA : SEND IT TO CONTROLLER
INX H
LBCR B ; COUNT DOWN # OF BYTES
JNZ WLP ; LOOP UNTIL DONE
CALL TURN ; WAIT FOR BUSS TURN AROUND AND READ ERROR #
Jz RTN ;i RETURN IF 0K
ERRCD EQU SH+SHIFT
PUSH 5 ; 1IF ERROR, ISSUE ERROR MESSAGE
LX1 H,ERMSG
CALL PTMSG
POP PSW ; GET ERROR # BACK IN ACC
CALL HEXOT ; PRINT [T OUT IN HEX
LXI H,ERMSGI
CALL PTMSG ; PRINT REMAIMDER OF MESSAGE
MV I a,l ; SET ERROR INDICATOR

RET
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H
TURN EQu S$+SHIFT

N STAT : READ STATUS BYTE
ANT DIFAC : LOOK AT DRIVE ACTIVE BIT
JNZ TURN
CALL DELAYLl ; WALT FOR OVER 20USEC
CALL WAITI : READ ERROR BYTE
MOV B,A : SAVE IT
ANT BON : LOOK AT FATAL ERROR BIT
RET
DELAYL EQU SHSHIFT
MV I B,6 ; DELAY MORE THAN 20USEC
DELAY  EQU 5+SHEFT
DCR B ; COUNT DOWN
JINZ DELAY
RET
L
WAITLE  EQU 5+SHIFT
IN STAT - : GET STATUS BYTE
ANT DRDY : LOOK AT READY BIT
JNZ WALTL
IN DATA : GET DATA FROM CONTROLLER
RET
L]
WAITO  EQU SHSHIFT
MOV B,A ; SAVE COMMAND

IN STAT ; READ STATUS BYTE

AN DRDY : LOOK AT READY BIT
JNZ WAITO+1
MOV A,B 5 GET COMMAND
ouT DATA 1 SEND IT TO CONTROLLER
RET
H]
; --- OUTPUT ACC IN HEX ---
L]
HEXOT EQU S54SHIFT
PUSH PSH ; SAVE BYTE
RRC : SHIFT UPPER NIBBLE DOWN 4 BILTS
RRC
RRC
RRC
CALL HEXB : OUTPUT UPPER MIBBLE IN HEX
POP PSHW ; RESTORE BYTE
HEXS EQU S+SHIFT
ANI OFH i MASK OUT UPPER NIBBLE
ADI ‘0’ ; ADD ASCII BIAS
CPI TG4y ; 18 IT NUMERIC?
Jc PRT ; YES, $0 SEND 1T QUT
ADI 7 ; NO, SO ADJUST FOR A-F
PRT EQU S+SHIFT
MOV C,a : SAVE FOR QUTPUT
PTX] EQU $+SHIFT ; SETUP LOCATION FOR PATCH
Jup CONOUT 3 OQUTPUT TO CONSOLE

3 ~—— COMPUFE CORVUS DLISC ADDRESS AND SEND TO CONTROLLER ---

b4
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SETUP

MULT

HML1

s ae wmr we

CLINK2

EQU
CALL
LHLD
XCHG
LI
LDA
MV 1

MUL
EQU
DAD
RAL
JNC
DAD
EQU
DCR
INZ
XCHG
LHLD
DAD

¥CHG
LHLD
ADD
MOV
ADD
MOV
INX
MOV
ADC
MOV
INX
MV I
ADC
RLC
RLC
RLC
RLC
MOV
LDA
ADD

WE N

EQU
CALL
MOV
CALL
MOV
JMP

HOME CORV

EQU
LX1
SHLD
RET

ASM

S+SHIFT
WAITO
TRACK

H,0
NSPTRK
B,8

PAGE 009

P

»

1
1
"
»

ISSUE DISC R/W COMMAND

GET TRACK # FROM BUFFER

PUT IN (D,E)

CLEAR CONVERSION BUFFER

GET # SECTORS/TRACK (ASSUMED <255)
SET TO MULTIPLY 8 BITS

TIPLY :{H,L)~TRACK*(# SECTORS/TRACK)

$+SHIFT
H

MLA

D
S+SHIFT
B

MULT

SECTOR
D

ADDOF
IN DISC

C,A
CDRIVE
c

OW HAVE

$4+SHIFT
WAITO
ALE
WAITO
A,D
HAITO

US DRIVE
S+SHIFT

H,0
TRACK

A
»

SHIFT BUFFER OVER ) POSITION
TEST NEXT BIT OF (#SECTORS/TRACK)
IF NOT A 1, DON’T ADD IN

1F A 1, ADD 1IN TRACK #

COUNT DOWN # BITS

LOOP UNTIL DONE

PUT RESULT IN (D,E)

GET SECTOR #

(H,L)=SECTOR+TRACK* (#SECTORS/TRACK)

PUT RESULT IN (D,E)
GET POINTER TO DISC ADDRESS OFFSET

ADDRESS OFFSET

;
;
.
B
"
H

T wr v wa @3

»
)

i
L}

GET LOWER BYTE OF RELATIVE DISC ADDRESS
ADD IN LOWER BYTE OF ABSOLYUTE DISC OFFSET
SAVE RESULT

POINT TO MNEXT BRYTE OF OFFSET

DO ADDITION AGAIN

SAVE IT

POINT TO LAST BYTE OF OFFSET

CLEAR ACC WITHOUT CLEARING CARRY BIT
GET UPPER BYTE OF DISC ADDRESS

SHIFT OVER 4 PLACES

SAVE IT
GET CORVUS DRIVE # (1-4)
MERGE IN EXTENDED DISC ADDRESS BITS

(D,E)=LOWER TWO BYTES OF DISC ADDRESS
ACC =EXTENDED DISC ADDRESS+DRIVE ¥

i

»

SEND DRIVE # TO CONTROLLER

SEND LOWER DISC ADDRESS TO CONTROLLER

3

GET TRACK 0
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L]
;5 =-—= SELECT DISC ROUTINE ----

s MNOTE, THIS ROUTINE DOES A LOT OF EXTRA WORK SO

:  THAT SOME OF IT NEED NOT BE DONE FOR EACH DISC

:+ READ/WRITE OPERATION. THE METHOD USED TO SWITCH
H BETWEEN CORVUS AND FLOPPY DRIVES (PATCHING A JUMP
; TABLE) 1S5 MAINLY USED BECAUSE IT CONCENTRATES THE
; SELECT FUNCTIONS ALL WITHIN THE SELDSK ROUTINE.

S

ELDSK EQU S+SHIFT

MOV A,C ; GET CP/M DRIVE #
CPIL DMAX : NC, SO SEE 1¥ # IS TOO BIG
JNC SLDERR ; ERROR, S0 GIVE NOTICE
cel FMAX 1+ E8 IT A FLOPPY?T
Jc SLDL : YES, SO PROCESS SELECT

: COPY HARD DISC LINKS INTO SWITCH TABLE

]
LXI H,HTAB ; POINT TO HARD DISC TABLE
CALL CcoPYSs ; DO IT

L]
MOV ALC
SU1 FMAX : REMOVE FLOPPY OFFSET
MOV C,A
MOV L,C s GET CP/M DRIVE # IN (H,L)
MV 1 H,0
DAD H ; MULTIPLY BY 4
DAD H
LXI D,0FSBAS ; POINT TO BASE OF OFFSET TABLE
DAD D : SELECT THE RIGHT ONE
SHLD ADDOF : SAVE POINTER FOR LATER USE
INX H
INX H
INX K
MOV A LM ;3 GET ACTUAL CORVUS DRIVE #
STA CDRIVE ; SAVE IT

SLD2 EQU $+SHIFT
MOV L,C : GET CcP/M DRIVE # IN (H,L)
MY I H,0
DAD H ; MULTIPLY BY 16
DAD H
DAD H
DAD H
LXI D,DPBASE ; GET START OF PARAM. BLOCK
DAD D 3 SELECT THE RIGHT BLOCK
SHLD PPOINT ; SAVE POINTER
LX1 D,10
DAD D ; POINT TO ADDRESS OF DISC BLOCK
MOV E,M ; GET ADDRESS IN FROM TABLE INTO (D,E)}
INX H
MOV D, M
XCHG : PUT IN (H,L)
MOV E,M : GET # SECTORS/TRACK INTO (D,E)
INX H
MOV D,M
XCHG
SHLD NSPTRK ; SAVE IT IN BUFFER

SLD3] EQU S+SHIFT
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H COPY FLOPPY

SLD1

b
SLDERR

3
COPYS

CORY

b
SETTRK

3
SETSEC

B
SETDMA

L3
DMAAD

TRACK

DB ‘H ~-~",0DH,0AH,

-~—- BUFFERS —-—---
EQU S+SHIFT
b5 2 ;

EQU SHSHIFT

CLEINK?2 ASHM PAGE 011

LHLD PPOINT ; GET PARAM. POINTER
RET
JUMP TABLE INTO SWITCH TABLE

EQU SHSHIFT

LXI H,FTAB ; POINT TO FLOPPY JUMP TABLE
CALL COPYS ; DO COPY

Jup FSELEC ; FINLSH THRU FLOPPY SELECT ROUTINE
EqQu S+SHIFT

LXI H,0 ; IF SELECT ERROR, GET 0 IN (H,L)
XRA A

STA cDISC : SET TO REBOOT ON DRIVE A
RET

EQU SH+SHIFT

LX1 D,SHOME ; SET DESTINATION OF COPY (SWITCH TABLE)
MV 1 B,12 ; SET SIZE OF TABLE

EQU SH+SHIFT

MOV A,M : GET BYTE FROM SOURCE

STAX D i SAVE AT DESTINATION

INX H

INX D

DCR B

JNZ COPY

RET

EQU SHSHIFT

MOV L,C ; SAVE TRACK #

MOV H,B

SHLD TRACK

Jup FSTTRK ; DO FLOPPY ONE ALSO

EQU S+SHIFT

MOV L,C ; SAVE CP/M SECTOR #

MOV H,H

SHLD SECTOR

Jup FSTSEC ; DO FLOGPPY ONE ALSO ,

EQU SHSHIFT

MOV L,C ; SAVE DMA ADDRESS

MOV H,8

SHLD DMAAD

Jup FSTbMA ; DO FLOPPY ONE ALSO
--- MESSAGES --—-r-—---~

EQU $+SHIFT

DB ODH,0AH,07,° -- DISC R/W ERROR # §°

EQU SH+SHIFT

ge

DMA ADDRESS
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SECTOR
DSKNO
ADDOF
NSPTRK
PPOINT

CDRIVE

%IRBUF
ALVO
csvo
ALV

cs5vi
H
»

n
ENDP
LENC

CLINK2Z

DS
EQU
DS
EQU
DB
EQU
DS
EQU
DS
EQU
DS
EQU
DS

EQU
DS
EqU
DS
EQU
DS
EQU
DS
EQU
DS

EQU
EQU
END

ASH PAG

2 ;
SHSHIFT

2 ;
$+SHIFT
OF FH H
$+SHIFT

2 ;
S+SHIFT
2

SH+SHIFT
2 ;
$+SHIFT
1 ;

$+SHIFT
128 H
S+SHIFT
14
S+SHIFT
0 ;
$H+SHIFT
74
S+SHIFT
0 H

Ty

ENBF~START

E 012

TRACK

J

SECTOR #

CURRENT DISC # (UNDEFINED AT START)

BUFFER FOR POINTER TO ADDRESS OFFSET

BUFFER WITH # SECTORS/TRACK

POINTER TO CURRENT PARAM. BLOCK

BUFFER FOR CORVUS DISC #

DIRECTORY ACCESS BUFFER

DRIVE

DRIVE

DRIVE

DRIVE

0 ALLOC. MAP
0 CHECK BUFFER (NOT USED)
L ALLOC. MAP

I CHECK BUFFER

; LENGTH OF CODE TO COPY









FILE:

Wr B oME B W B B S W oS>

wr wr we e B

P B @A W We Wr W W B

b

BDOS
CHIN
CHOUT
LST

3

CR

LF

"
L}
#
.
]

"

DATA
STAT
bRDY
DIFAC
VERCOM
FCKCOM

-~ CORVUS ubISC DIAGNOSTIC PROGRAM

CDIAGNOS ASM PAGE 001

VERSION 1.1

BY BRK

FOR THE CORVUs DRIVE.
FUNCTIONS AVALLABLE:

THIS PROGRAM PHOVIDES A FEW RELATIVELY SAFE DISC DIAGNOSTICS
(T CONTAINS 1TS OWN INSTRUCTIONS.

DISC FORMAT CHECK AND CORRECT (RESET CRC).
READ CONTROLLER CODE VERSION #.
HEAD SERVO TEST (FAST HEAD SEEKS ACROSS DISC).

THE DISC FORMAT CHECK WILL
CONTROLLER CODE VERSION # >0.

ONLY WORK ON SYSTEMS WITH
IF FOR SOME REASON YOU

DO NOT WANT TO UPDATE IT FROM VERSION 0, BUT NEED TO
FIX SOME BAD DISC SECTORS, YOU CAN
TEMPORARILY SWITCH CONTROLLER CODES TO RUN THIS PROGRAM
(FROM YOUR FLOPPY CP/M) THEN SWITCH BACK TO THE VERS. O
CONTROLLER CODE.

CP/M EQUATES -----

EQU
EQU
EQU
EQU

EQU
EQU

CORVUS DISC EQUATES

EQU
EQU
EQU
EQU
EQU
EQU

05 ;
1 H
2 H
9 ;
ODH ;
OAH :

ODER ;
DATA+1
1 H
2 ;
0 i
7 ;

;
: DO NOT CHANGE RDCOM AND
i THE INIT ROUTINE.

n
RDCOM
WRCOM
COMOFS
S551ZE
»

P

START :

EQU
EQU
EQU
EqQu

ORG

LX1
DAD

12H H
13H H
1 UH H
128 H

100H ;

H,0

BDOS
BDOS
BDOS
BDOS

CARRI
LINE

DATA

STATUS INPUT PORT

ENTRY POINT
COMMAND FOR
COMMAND FOR
COMMAND FOR

AGE RETURN
FEED

1/0 PORT

USE CCODE.COM TO

CONSOLE INPUT
CONSOLE OUTPUT
WRITE LIST

MASK FOR DRIVE READY BIT

FOR BDRIVE ACTIVE BIT

READ VERSION # AND § OF DRIVES COMMAND
T CHECK COMMAND

MASK

FORMA

WRCOM WITHOUT ALSO CHANGING THE TEST IN

READ COMMAMD (FOR

128 BYTES/SECTOR)

WRITZ COMMAND (FOR 128 BYTES/SECTOR)
R/W COMMAND OFFSET FROM VERS. O CONTROLLER CODE

SECTO

R S1ZE

STANDARD CP/M TPA ORIGIN

GET STACK POINTER IN (H,L)
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SHLD SBUF i SAVE IT
; -~ SETUP DIRECT CONSOLE 1/0 JUMPS ---

LHLD 1 ; GET ADDRESS OF WARM BOOT (BI0S5+13)

LXI n,3

DAD b ; COMPUTE ADDRESS OF CONST

SHLD CONST+1 ; PATCH LN JUMP

DAD D

SHLD CONIN+!

DAD D

SHLD CONOUT+1

IMP SIGNGN ; SIGN ON AMP START PROGRAM

?

CONST: JMP \]
CONIN: JMP ¢
CONOUT: JMP o

; JUMP TO BIOS ROUTINES

SIGNON: LXI SP,STACK ;SETUP LOCAL STACK
LXI D, SMSG ; POINT TO MESSAGE
CALL PTMSG ; PRINT SIGN ON MESSAGE
Ql: LXI D,MS5G2
MNO: CALL PTMSG 3 LIST TASK MENU
MNI: LKL D,MSG3
CALL PTMSG : ASK FOR CHOICE
CALL GTTSK : GET THE TASK
CPIT ‘0*
Jz ol 3 IF LIST
cPi L .
iz LNST ;3 IF LIST INSTRUCTIONS
cPi ‘3
Jz FCHK ; IF FORMAT CHECK
CPI . ‘3
JZ RDCODE ; IF READ VERSION #
CPI 4t
Jz SYRTST : IF SERVC TEST
JMP EXIT ; EXIT BACK TO CP/M
1]
; ——— LIST INSTRUCTLONS COMMAND —-—-
]
18ST: LXI b, M5GT
JmMp MNO
; ——— READ CONTROLLER CODE COMMAND —--
bl
RDCODE: CALIL INIT ; INITIALZE CONTROLLER AND READ VERSION #
RRC i SUIFT DOWN TO LOWER NIBBLE
RRC
RRC
RRC .
PUSH PSU i SAVE IT
LX1 D,MSG11
CALL PIMSG
POP PSW
CALL DECBT ; OUTPUT IN DECIMAL
LX1 U, CRLF
Jup MNO ; BACK TO MENU

L

3 —~— DISC FORMAT CHECK COMMAND

i
t
i
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1]
FCHK : LX1 H,MSG10
SHLD MSGPTR
CALL INLT
INZ FCl
LX1 D, MSG6
CALL PTHSG
JMp MN 1
FCl: CALL GTDRY
Lx1 D,MSG10
CALL PTMSG
L]
VERF:  MVI A,FCKCOM
CALL WATITO
LDA DRIVE
CALL WALTO
VERFLl: IN STAT
ANI DIFAC
JzZ TRN2Z
CALL KTST
JHP VERF1
TRN2:  MVI B,6
CALL DELAY
CALL WERRL
Jc MN1
CALL WAITIL
ORA A
LXI p,M5G8
Jz MNO
cPI 255
LXI D,MSGY
Jz MNO
MOV C,A
RRC
RRC
ANT IFH
STA CTR
LX1 H,BUF
VER2: CALL WAITE
MOV M,A
INX H
DCR C
JNz VER2
»
VERF3: LXI D,MSG7
CALL PTMSG
CALL ERRLST
LX1 D, CRLF
Jup MNO
»
; -~- HEAD SERV0O TEST ---
H
SYRTST: LXI H,MSG4
SHLD MSGPTR
MV T A,RDCOM
STA RWCOM
CALL GTLRY

0013

o ws we we

- W ows @ @y o

e W Wy we W W

s

POINT TO MESSAGE

SAVE IT

INITIALTZE CONTROLLER AND READ VERSION #
LF NOT REV. ¢, CONTINUE

IF REV. 0, ISSUE MESSAGE AND RESTART

ASK FOR AND GET DRIVE #
POINT TO CONFIDENCE MESSAGE

GET DiSC FORMAT CHECK COMMAND
SEND IT

GET DRIVE #

SEND IT

LOOK AT BUSS ACTIV BIT

IF COMMAND 1S FINISHED

TEST FOR “"CONFIDENCE MESSAGE"
LOOP UNTIL OK

SET DELAY

TEST ERROR RETURN CODE

1f ERROR, RESTART

GET # OF DATA BYTES TO FOLLOW
TEST IF NO ERRORS

POINT TO MESSAGE

ISSUE MESSAGE AND RESTART
TEST IF TOO MANY BYTES

IF TOO MANY, ISSUE MSG AND RESTART
SAVE COQUNT
DIVIDE BY 4

SAVE # OF ERRORS
POLINT TO BUFER

GET THE RETURM CODE
SAVE ERROR BYTE

COUNT DOWN

LOOP UNTIL DONE

PRINT ERROR TABLE HEADING
LIST CUT THE ERRORS

BACK TO MENU

POINT TO MESSAGE FOR KTST

SET FOR READ MODE
ASK FOR AND GET DRIVE #
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SURIL:

H
SVR2:

»
ERRLST:

ERRLSTI:

GTCHR:

’
»
n
T
5
.
n

CALL
LDA
ANI
5TA
LXI
SHLD
LXI
CALL

CALL
CPI
JZ

LDA

ADI
STA
LXI
SHLD
LXK
CALL
JMP

SUBROUTINES & DATA

LXI
SHLD
MV I
CALL
CALL
CALL
MV 1
CALL
CALL
MOV
CALL
MOV
CALL
MV I
CALL
CALL
CALL
LXT
CALL
LXI
DUR
JNZ
RET

PUSH
LHLD
MOV

CDIAGNOS ASHM

INIT
DRIVE
OFH
DRIVE
H,0
DADD
H,BUF
RWSEC

KTST

‘CT~40H

MNL

DRIVE
10H

DRIVE

H,10204

DADD
H,BUF
RWSEC
SVRI

H,BUF
BFPTR
A,2
NSPACE
GTCHR
DECET
A,S
NSPACE
GTCHR
L,A
GTCHR
H,a
DECOUT
A,S
NSPACE
GTCHR
DECBT
D, CRLF
PTMSG
H,CTR
M
ERRLST)

BFPTR
ALM

PAGE

or s wo w»

.

»

004

; GET DRIVE ?
;y MASK OFF UPPER DISC ADDRESS

i SET FOR DISC ADDRESS 0
; POINT TC READ BUFFER
; READ OME SECTOR

; TQ STOP TEST

; GET DRIVE #
: ADD IN UPPER DISC ADDRESS NIBBLE

LOWER PART OF DISC ADDRESS
SET FOR DISC ADDRESS

POINT TO READ BUFFER

READ OME SECTOR

s we wa wa

VERIFY COMMAND ERROR LISTER ---

POINT TO START OF BUFFER
SET BUFFER POINTER

SET FOR 2 SPACES

PRINT (A) SPACES

GET CHAR. FROM BUFFER
BRENT 1T OUT

SET FOR 5 SPACES

GET LOW BYTE OF CYLIMDER #
GET UPPER BYTE OF CYLINDER #

PRINT 1T OUT IN DECIMAL
SET FOR 5 SPACES

GET TRACX SECTOR #
QUTPUT IN DECIMAL

ESSUE CRLF
POINT TO COUNTER
LOOP UNTIL DONE

GET BUFFER POINTER
GET BYTE

INITIALIZE CONTROLLER AND FIX READ COMMAND
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INX H ; INCREMENT POINTER
SHLD BFPTR i SAVE PCINTER
POP it
RET
;
KTST: CALL CONST : TEST CONSOLE STATUS
ORA A
RZ ; RETURN I¥ NO KEY HAS BEEN HIT
CALL CONIN ; OTHERWISE GET THE CHAR.
PUSH PSH ; SAVE CHAR.
LHLD MSGPTR ; GET POINTER TO MESSAGE
XCHG
CALL PTMSG ; PRINT LT OUT
POP PSH ; GET CHAR. BACK
RET
P
RWSEC: LDA RWCOM ; GET READ/ WRITE COMMAND
CALL WALTO ; WALT AND SEND IT
LDA DRIVE ; GET DRIVE # AND HIGH ADD. NIBBRLE
CALL WAITO
LDA BADD ; GET LOW BYTE OF DISC ABDRESS
CALL WAITO
LDA BADD+) ; GET UPPER BYTE OF DISC ADDRESS
CALL WAITO
LbA RWCOM i GET COMMAND AGALN
cPl WRCOM i 1S IT A WRITE COMMAND?
Jz WRIT ; YES, SO WRITE A SECTOR
CALL WERR ; NO, S0 ASSUME READ AND GET ERROR CODE
RC ; RETURN IF ERROR
RSEC: LXI B,SSIZE ; GET SECTOR SIZE
RLP: iN STAT ; READ STATUS PORT
ANI DRDY
INZ RLP
IN DATA ; READ BYTE FROM DISC
MOV M, A : SAVE IT LN MEMORY
INX n
DCX B
MOV A,B
ORA C
INZ RLP i LOOP UNTIL DONE
RET
;
s
WRIT: LX1 B,SSIZE ; GET SECTOGR SIZE
WLP: IN STAT : READ STATUS PORT
AN DRDY
JNZ WLP
MOV ALM i GET BYTE FROM MEMORY
GUT DATA i WRITE IT TO DISC
INX H
nex B
MOV A,B
ORA c
JINZ WLP LOOP UNTIL DONE

1
WERR : CALL TURN ; TURN AROUND BUSS
WERRL : CALL WAITI ; WALT FOR ERROR BYTE
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TURMN:

DELAY:

»
WALTIL:

WALTO:

ws wa =o

CDIAGNOS ASM

MOV
ANI
RZ
PUSH
LXIX
CALL
POP
CaLL
LXL
CALL

-~ CANNOT AFFORD

CALL
S51C
RET

inN
ANI
JNZ
MV I
DCR
JNZ
RET

IN
ANT
JNZ
IN
RET

PUSH
IN
AN
JNZ
POP
OUT
RET

B,A
80H

B
D,MSGE
PTMSG
PSH
HEXOT

D, MSGEL
PTMSG

INIT

STAT
DRDY
WALITL
DATA

PSW
STAT
DRDY
WATITO+
PSW
DATA

as

"
"

PAGE 006

SAVE BYTE

LOOK FOR FATAL ERRORS
0K, S50 RETURN

SAVE ERROR

ERROR, S0 ISSUE MESSAGE

GET ERROR BYTE BACK IN ACC
OUTPUT IN HEX

TO EXIT IF ERROR, SC TRY TO FIX IT —--

RE~-SYNCHRONIZE CONTROLLER
SET CARRY TO INDICATE ERROR

LOOK AT BUSS ACTIVE BIT

GOOD AT 4MHZ ALSO

READ STATUS PORT
LOOK AT READY LINE
LOOP UNTIL READY
READ BYTE FROM DISC

SAVE COMMAND
READ STATUS PORT

LOOK AT READY LINE
LOOP UNTLL READY

WRITE BYTE TO DISC

INITIALTZE CONTROLLER ----

MVI
ouT
MVI
CALL
N
ANT
JNZ
CALL
CPI
JNZ

A,OFFH
DATA
B,150
DELAY
STAT
D1FAC
INIT
WAITI
8FH
INLT

TEST CONTROLLER

MV ]
CALL
CALL

A,VERCOM
WALTO
TURN

e

wr w3 a3

GET AN INVALID COMMAND
SEND IT TO CONTROLLER
SET FOR LONG DELAY

LOOK AT DRIVE ACTIVE BIT
LOOP UNTIL NOT ACTIVE
GET ERROR CODE

CHECK RETURN CODE

IF NOT RIGHT, TRY AGAIN

CODE VERSION

.
5

"
*

GET COMMAND TO READ VERSION # AND # OF DRIVES
SEND IT
WAIT FOR ACCEPTANCE



FILE:

Yoo wa omrows

»
PTHMSG:

B

"

?
HEXQOT:

HEXB :

PRT:
couT:

3
.
3

CDIAGNOS ASHM

CALL
ANT
RNZ
PUSH
LDA
Su1
STA
POP
RET

WAITI
UFOH

PSuW
RWCOM
COMOFS
RWCOM
PSHW

@

>4 ws wa

PAGE 407

GET ANSWER
MASK QUT # OF DRIVES

SAVE IT AND FLAGS

GET READ/ WRITE CUMMAND
SUBTRACT OFFSET TO REV. O CODE
RESAVE IT

MESSAGE PRINT ROUTINE---

MV 1L
JMP

C,LST
BDOS

-
»
»

CP/M WRITE LIST COMMAND
EXECUTE BBOS COMMAND

OUTPUT BYTE IN ACC IN HREX ---

PUSH
RRC
RRC
RRC
RRC
CALL
POP
ANT
ADT
CP1
JC
ADI
MOV
PUSH
PusH
PUSH
PUSH
MOV
MV I
CALL
POP
POP
POP
PoPp
RET

OUTPUT

5
DECOUT: LXI

DECA :

MV 1
CALL
LXI
CALL
LXI
CALL
LXT
CALL
MV 1

(H,

PSSy

HEXRB
PSW
OFH
!()l
9741

e~}
~
=3

e
= »

-

HOUT

(=N Ne]
w

ST U Do OMmM@moO T WO~
[

-
w
x

e we

> B> wr me Ve e s

SAVE BYTE
SHIFT UPPER NIBBLE DOWN

OUTPUT UPPER NIBBLE IN HEX
GET BYTE BACK

MASK OFF UPPER NIBBLE

ADD ASCII BIAS

TEST IF NUMERIC

YES, SO DO IT

NO, SO ADD BIAS FOR A-F
SETUP FOR OUTPUT

BUFFERED CONSOLE QUTPUT

BDOS CHAR. OUTPUT COMMAND

L) IN DECIMAL =---

b,-10000
B,"0"
DEC2
b,-10G0
DEC2
b,-100
DEG2
h,-10
DEC2

B,D

SET TO SUBTRACT 10000
SET TO SUPRESS LEADING
OUTPUT FIRST CHAR.

SET TG SUBTRACT 10600
OUTPUT SECOND CHAR.
SET TO SUBTRACT 100
OUTPUT THILIRD CHAR.

SET TO SUBTRACT 10
OUTPUT FORTH CHAR.
ALLOW LEADING ZERO

B @Y WY Vr B ws WY BE Ve B

ZEROS



FILE:

DEC2:
DEC3:

»

CDIAGNOS

LXI
MV I
SHLD
INR
DAD
JC
LHLD
MOV
CMP
JZ
MV1
JHP

ASHM

p,-1
C?
DECBUF
C

n

DEC3
DECBUF
A,C

B
SPACE
B,U
COUT

"0 -1

PAGE 008

SET TUO SUBTRACT

H

; SET CHAR. COUNT

i SAVE REMAINDER
INC. ASCIT CHAR.

s wa e ma

@ w3y wr ws W

OUTPUT BYTE IN DECIMAL --

DO SUBTRACTION
LOOP UNTIL UNBERFLOW
GET LAST REMAINDER

GET CHAR.
TEST FOR ZERO SUPPRESS
ISSUE SPACE IF ZERO SUPPRESS IS5 ON
CLEAR ZERO SUPPRESS FLAG
OUTPUT CHAR.

COUNTER

i

COUNTER

*
DECBT: PUSH H
PUSH D
PUSH B
MOV L,A : SAVE BYTE IN (H,L)
MV I H,0
MV I 8,0 ; SET TO SUPRESS LEADING ZEROS
CALL DECA
POP B
POP D
POP H
RET
1]
i —— SPACE PRINTER FUNCTIONS ~~
1)
SPACE: MVI A,l : SET FOR ONE SPACE
14
NSPACE: PUSH B
MOV B,A ; SAVE # OF SPACES TO OUTPUT
NSPl:  MVI A, ° 3 GET A SPACE
CALL PRT ; PRINT 1T OUT
DCR B ; COUNT DOWN
JINZ NSP1 ; LOOP UNTIL DONE
POP B
RET
»
; -— YES FUNCTION -~
2
YES CALL CONNC  ; GET CONSOLE CHAR.
cPI ‘Y’ ; IS IT A Y7
Jz YES1
cP1 ‘N° ; IS IT A N?
Jnz YES ; LF NELTHER, KEEP TRYING
INR A : SET N STATUS
YESL: PUSH PSW ; SAVE FLAGS
CALL CONOUT ; OWTPUT TO CONSOLE
POP PSW ; RESTORE FLAGS
RET
CONNC: CALL CONIN  ; GET CHAR. FROM CONSOLE
MOV C,A i SAVE FOR ECHO
CPL 60H : IS IT LOWER CASE?
Jc CONY ; NO, SO CONTINUE
ANI SFH ; YES, SO MASK TO UPPER CASE



FILE: CDL1AGNOS ASM PAGE 0U9

CONL: CPI ‘C”~40H ; 1S 1T A CONTROL-C?
RNZ ; NO, S50 RETURN
CTC: LXI D,CMSG ; POINT TO CONTROL-C MESSAGE
EXMG: CALL PTMSG © ;3 ISSUE MESSAGE
EXIT: LXI D,CRLF
CALL PTMSG ; ISSUE A CRLF
LHLD SBUF : GET OLD STACK POINTER
SPHL ;i SET STACK
RET ;i BACK TO CP/M
»
;i -—- GET COMMAND TASK ~~
]
GTTSX: CALL CONNC ; GET CONSOLE CHAR.
CPE ‘0"
Jc GTTSK ; IF INVALID, TRY AGAILN
CPL "5 41
JNC GTTSK
GTTIL: CALL courT : OK, SO ECHO
PUSH PSH ; SAVE IT
LXI D,CRLF
CALL PTMSG ; PRINT CRLF
POP PSH
RET
b
i === ASK FOR AND GET DRIVE # ~-~
»
GTDRV: LXI D,DMSG
CALL PTMSG ; ASK FOR DRIVE #
GTDRV1: CALL CONNC ; GET CONSOLE CHAR.
cPI ‘1
Jc GTDRV]Y ; LF INVALID, TRY AGAIN
CP1 "4 +1
JNC GTODRVI
CALL GTTI ; ECHO AND CRLF
SuI ‘0’ ; REMOVE ASCII BIAS
STA DRIVE i SAVE IT
RET
A
;
»
i ~=~- MESSAGES =~--
»
SMSG: DB CR,LF,” --~— CORVUS DISC DIAGNOSTIC ---"
DB CR,LF,’ ( VERSION 1.1 ) ",CR,LF,’§"
A
MSG2: DB CR,LF,” --~ TEST MENU ---" CR,LF

DB CR,LF,” 0. LIST THI1S MENU~

BB CR,LF,” 1. LIST INSTRUCTIONS®

DB CR,LF,” 2. DISC FORMAT CHECK~

PR CR,LF,” 3. READ CONTROLLER CODE VERSION #~7

DB CR,LF,” 4. HEAD SERV0 TEST’

DB CR,LF,” 5. EXIT BACK To CP/M (CTL-C ALSO WORKS) ,CR,LF,"§’

A
MSG): DB CR,LF,” TASK (0 TO LIST) : §°

A
MSG4: DB CR,LF,” HIT CONTROL-C TO STOP TEST ‘,CR,LF,’§"’
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;
MS8G5: DB CR,LF,° TEST ABORTED  ,CR,LF, §"
MSGH 3 DB CR,LF,07

pPB ' --— THIS FEATURE IS NOT AVAILABLE UNDER VERS. 0 CONTROLLER CODE’
CRLF: DB CR,LF, §"
]
H
MSGE : p8 CR,LF,CR,LF,07," ** DISC R/W ERROR # §~

»
MSGEl: DB ‘4 **° CR,LF,"§"

»
DMSG: DB CR,LF," CORVUS DRIVE # (1-4) 7 §°
;
CMSG: DB “"C",CR,LF,"§"
3
MSGT: DB CR,LF,07," -BAD SECTORS CORRECTED-",CR,LF
DB CR,LF,’ SURFACE CYLINDER SECTOR ~
DB CR,LF,” # ¥ #
DB CR,LF,  momoo e mmtmm s e g
DB CR,LF,"§"
;
M3G8: DB CR,LF,” NO BAD SECTORS FOUND 11 ,CR,LF,"§°
;
MSG9: DB CR,LF,07,” OVER 63 BAD SECTORS FOUND AND RE-WRITTEN ",CR,LF,"§’

’ .
MSG10: b8 CR,LF,” DISC FORMAT CHECK IN PROGRESS " ,CR,LF,"§”
MSGLl: LB CR,LF,’ CONTROLLER CODE VERSION # =g~

MSGI: pB CR,LF
DB CR,LF,” THIS PROGRAM PROVIDES SOME RELATIVELY “SAFE™ DISC’
DB CR,LF,” DIAGNOSTICS FOR THE CORVUS DRIVE. THE FUNCTIONS ’
DB CR,LF,” AVAILABLE ARE:’,CR,LF
DB CR,LF,’ A. DISC FORMAT CHECK®

DB CR,LF,’ THE CONTROLLER TRYS TO READ EACH 512 BYTE °

DB CR,LF,’ SECTOR TO VERIFY THAT IT IS "GOOD" (HAS A’

DB CR,LF,’ CORRECT CRC). IF IT GETS A BAD CRC AFTER’

DB CR,LF,” TWENTY READ ATTEMPTS, IT WILL RE-WRITE THE'

DB CR,LF,’ SECTOR TO RESET THE CRC. THIS USUALLY TAKES'

DB CR,LF,’ ABOUT ONE MINUTE. NOTE: THIS FUNCTLON IS ONLY’

DB CR,LF," AVAILABLE ON SYSTEMS WITH CONTROLLER CODE VERSION’
DB CR,LF," NUMBER GREATER THAN ZERO. ,CR,LF

bB CR,LF,’ B. READ THE CONTROLLER CODE YERSLON #.  ,CR,LF
DB CR,LF,” C. HEAD SERVO TEST'

DB CR,LF,” TH1S TEST ALTERNATELY READS 128 BYTE SECTORS’
DB CR,LF,’ AT DISC ADDRESS O AND 75740 UNTLL STOPPED”
DB CR,LF,” BY HITTING A CONTROL~C.'
DB CR,LF,CR,LF,"§"

3 ——-—-— BUFFERS AND DATA -~--

H

: .

SBUF: DS 2 ; OLDP STACK POINTER

DALD: DS 2 ; DISC ADDRESS

DRIVE: DS 1 ; DRIVE # AND ADDRESS NIBBLE

RWMCOM: DS 1 : READ/ WRITE COMMAND

CTR: DS 1 ; ERROR COUNTER
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BFPTR:
DECBUF:
MSGPTR:

STACK

DS
DS
B
DS
EQU

ORG
EQU

END

; BUFFER POINTER

; BUFFER FOR DECIMAL OUT ROUTINE

; POINTER TO MESSAGE FOR KTST ROUTINE
0 ; STACK SPACE

W NN N

(STACK+105H) AND OFFOOH ; START ON PAGE BOUNDARY

$ ;: BUFFER FOR 1| DISC SECTOR (128 BYTES)
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—————— CORVUS D1SC SECTOR PERMUTATION PROGRAM ——~mm-
VERSION 1.1}
BY BRK

; THIS PROGRAM IS USED TO CONVERT DATA AND PROGRAMS STORED

OM THE CORVUS DRIVE UNDER THE ORIGINAL S5-100 CONTROLLER CODE

TO A FORM COMPATIBLE WITH THE NEW CONTROLLER CODE RELEASED

;i WITH “THE MIRROR"™. THE ORIGINAL CONTROLLER CODE (REV. 0, 9/79)
;i AND THE NEW (REV. 1, 2/80) CODE REQUIRE A SLIGHTLY DIFPFERENT
ORDERING OF SECTORS ON THE DISC. THIS PROGRAM WILL PERMUTE

THE DATA 1IN THE SECTORS TO THE NEW FORMAT. IT IS ONLY OF USE
TO THOSE WHO HAVE DRIVES SHIPPED BEFORE 2/26/80 WHICH MAY
HAVE THE OLD CONTROLLER CODE AND NEED TO BE UPDATED TO BE

; COMPATIBLE WITH "THE MIRROR" (OR OTHER NEW CORVUS PRODUCTS).
THE PROGRAM CONTAINS ITS OWN DOCUMENTATIOMN AND WILL ONLY RUN

ON DRIVES WITH THE NEW CONTROLLER CCDE (REV #>0). IF Y0U HAVE
H A CORVUS DRIVE WITH THE REV. 0 CONTROLLER CODE (YOU CAN USE
THE PROGRAM : CDIAGNOS.COM TO READ THE CONTROLLER CODE #) AND
WISH TO UPDATE IT, YOU MUST FIRST INSTALL THE NEW CONTROLLER
CODE WITH THE PROGRAM: CCODE.COM.

we

WARNING: ONCE THE SECTOR PERMUTATION IS STARTED IT MUST NOT
BE STOPPED. IF YOU DO, YOU WILL HAVE A DISC THAT
HAS DATA AND PROGRAMS THAT MAY BE PARTLY OF THE WRONG
FORMAT FOR EITHER OF THE VERSIONS OF THE CONTROLLER
COPE. IF THE PROGRAM IS ALLOWED TO RUN TC COMPLETION
(ABOUT 34 MINUTES) ITS ACTIONS CAN BE REVERSED BY SIMPLY
RUNNING THE PROGRAM AGAIN.

5
H
3
p
»
»
H
'
b
»
B
»
H
H
"
i

-—--- CP/M EQUATES -----

BDos EQU 05 ; BDOS ENTRY POINT

CIHIN EQU [} ;3 BDOS COMMAND FOR CONSOLE INPUT
CHOUT EQuU 2 ; BDOS COMMAND FOR CONSOLE OUTPUT
LST EQU 9 ; BDOS COMMAND FOR WRITE LIST

H

CR EqQU ODH i CARRIAGE RETURN

LE EQU OAH ; LINE FEED

’

3 ——== CORVUS DISC EQUATES —-==--

»

DATA EQU ODEH ; DATA I/0 PORT

STAT EQU DATA+ ] ;i STATUS INPUT PORT

DRDY EqQuU 1 i MASK FOR DRIVE READY BIT

DIFAC EQU 2 MASK FOR DRIVE ACTIVE BIT

1]
VERCOM EQU 0 ; READ VERSION # AND # OF DRIVES COMMAND
FCKCOM EQU 7 ; FORMAT CHECK COMMAND

RDCOM EQU iz ; READ COMMAND (FOR 512 BYTES/SECTOR)
WRCOM EQu 331 ; WRITE COMMAND (FOR 512 BYTES/SECTOR)
SS51ZE EQuU 312 ; SECTOR SI1ZE (USE THIS TO SPEED PROGRAM)
BSTZE EQU 18936 ; # OF 512 BYTE SECTORS ON THE DISC
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-

ORG 100H ; STANDARD CP/M TPA ORIGIN

;

START: LXT H,0
DAD Sp ; GET STACK POINTER IN (H,L)
SHLD SBUF ; SAVE IT

i  -- SETUP DPIRECT CONSOLE I/0 JUMPS --- :
LHLD 1 : GET ADDRESS OF WARM BOOT (BIOS+3)
LX1I D,3
DAD D : COMPUTE ADDRESS OF CONST
SHLD CONST+1 ; PATCH IN JUMP
DAD D
SHLD CONTIN+1
DAD D
SHLD CONOUT+ 1
Jup SIGNON ; SIGN ON AND START PROGRAM

n

CONST: JMP 0
CONIN: JHMP 0
CONOUT: JMP 0

; JUMP TO BI0S ROUTINES

.

1]
SIGNOM: LXI SP,STACK :SETUP LOCAL STACK
LXX D,SMSG sPOINT TO MESSAGE
CALL PTMSG : PRINT SIGN ON MESSAGE
LXI D,MSG1
CALL PTMSG ; PROMPT FOR TNSTRUCTION
CALL YES
JNZ Ql ; LF NO, CONTINUE
LXI D,MSGT
CALL PTMSG : LIST ENSTRUCTIONS
Q1: LXX b,HSG2
CALL PTMSG ; ASK 1F OK TO DO IT
CALL YES
JNZ EXIT ; IF NOT, EXIT
LXI D,MSG3
CALL PTHMSG : ARE YOU SURE?
CALL YES
JNZ EXIT ; NGO, S50 EXIT
CALL GTORY ; ASK FOR AND GET DRIVE 1{
»
LXI D, CRLF
CALL PTMSG ; ISSUE CRLF
CALL INIT : INITIALIZE CONTROLLER AND READ VERSI1ON #
JNZ VERF ; IF NOT REV. 0, CONTLNUE
LXI D,M5G5
JMP EXMG + EXIT WITH MESSAGE IF REV. O CODE
4
VERF:  MVI A,FCKCOM i GET DISC FORMAT CHECK COMMAND
CALL WALTO i SEND IT
LDA DRIVE : GET BRIVE #
CALL WALTO ; SEND [T
VERFI: 1IN STAT
ANI DIFAC ; LODK AT BUSS ACTIV BIT
Jz TRN2 i LF COMMAND IS FINISHED
CALL KTST : TEST FOR "CONFIDENCE MESSAGE"

JMP VERF1 + LOOP UNTIL OK



FILE:

TRN2Z:

VERZ:

5
PERM:

EXMG :
EXIT:

PLP:

H
WSEC:

CREFORM

MV I
CALL
CALL
JC
CALL
[ |
Jz
ORA
JZ
MOV
CALL
DCR
JNZ

LXI
CALL
LKI
SHLD
LX1
SHLD
CALL

LXE
CALL
LXI
CALL
LHLD
SPHL
RET

ASHM PAGE 003

B,6
DELAY
WERRI
VERF
WAITI
255
VERF
A
PERM
C,A
WALTI
c
VER2

b,MSG4
PTMSG
H,DS1ZE
NBLKS
H,0
DADD
CONVT

D,HM5G6
PTMSG
D, CRLF
PTMSG
SBUF

;+ SET DELAY

; TEST ERROR RETURN CODE
i 1F ERROR, TRY AGAIN

; GET # OF DATA BRYTES TO FOLLOW
: TEST LF TOO MANY BYTES

; 1F TOO MANY, TRY AGAIN

i IF NO BYTES EXPECTED, PROCEED
i SAVE AS COUMNTER

GET THE RETURN CODES AND DISCARD THEM
; COUNT DOWN

; LOOP UNTIL DONE

; POINT TO " CONFIDENCE MESSAGE"

; PRINT IT OUT

GET # OF 512 BYTE SECTORS ON DRIVE
;: SAVE IT

; SET STARTING DISC ADDRESS
; DO CONVERSION

; POINT TO ENDING MESSAGE
; ISSUE MESSAGE

ISSUE A CRLF

GET OLD STACK POILNTER
SET STACK

BACK TO CP/M

@ = o= oms

DO PERMUTATION OF SECTORS ===

LYY
MV I
STA
CALL
JC

LKI
LXI
MVI
MOV
LDAX
MOV
MOV
STAX
INX
INX
DCR
JNZ

MV 1
STA

H,BUF ;
AL,RDCOY ;

RWCOM :
RWSEC ;
CONVT ;
H,BUF+128
D,BUF+256
c,128

B,M

D

M, A

A,B

D

H

D

C

PLP

A, MRCOM
RWCOM

POINT TO BUFFER
GET READ COMMAND
SET R/W COMMAND
READ TN | SECTOR
TRY AGAIN IF ERROR

POINT TO SECOND 128 BYTE SECTOR
POINT TO THIRD 128 BYTE SECTOR
GET SECTOCR SI1ZE

GET BYTE AND SAVE IT

GET BYTE FROM THIRD SECTOR

PUT IT IN SECOND SECTOR

we wr me S B wa

; COMPLETE PERMUTATION OF BYTES

3 COUNT DOWN SECTOR BYTES
; LOOP TO COMPLETE PERMUTATION

3 GET WRITE COMMAND
; SET TO WRITE



FILE:

»
KTST:

H
RHSEC:

RSEC:
RLP:

H
WRILT:
WLP:

CREFORM

LX1I
CALL
JC

LHLD
DCX
SHLD
MoV
ORA
RZ
LHLD
INX
SHLD

CALL

JMP

CALL
ORA
RZ
CALL
LXIX
CALL
RET

LDA
CALL
LDA
CALL
LDA
CALL
LDA
CALL
LDA
CrI
Jz
CALL
RC
LXE
IN
ANI
JNZ
IN
MOV
INX
DCX
MOV
ORA
JNZ
RET

LXI
IN

ANI
JNZ

ASHM

H,BUF
RWSEC
WSEC

NBLKS
H
NBLKS
ALK

L

DADD
DADD
KTST
CONVT

CONST

CONIN
D,M5G4
PTMSG

RWCOM
WALITO
DRIVE
WALITO
DADD
WALTO
DADD+1
WALTO
RHCOM
WRCOM
WRIT
WERR

B,SSIZE
STAT
DRDY
RLP
DATA
M,A

=EoP3
w

B,SSTZE
STAT
DRDY
WLP

PAGE 004

wo ws wo

-

L

: POINT TO BUFFER
» WRITE SECTOR BACK TO nl1sc
; TRY AGAIN IF ERROR

RETURN IF DONE
GET DISC ADDRESS

UPDATE IT

TEST LF "COMFIDENCE MESSAGE IS REQUESTED"
DO ANOTHER SECTOR

TEST CONSOLE STATUS

RETURN IF NO KEY HAS BEEN HIT
OTHERWISE GET THE CHAR.

POINT TO "CONFIDENCE MESSAGE"
PRINT IT OQUT

GET READ/ WRITE COMMAND
WAIT AND SEND IT
GET DRIVE #

GET LOW BYTE OF DISC ADDRESS
GET UPPER BYTE OF DISC ADDRESS

GET COMMAND AGAIN

IS5 IT A WRITE COMMAND?

YES, SO WRITE A SECTOR

NO, S0 ASSUME READ AND GET ERROR CODE
RETURN IF ERROR

GET SECTOR SIZE

READ STATUS PORT

READ BYTE FROM DISC
SAVE IT IN MEMORY

LOGP UNTIL DONE

GET SECTOR SIZE
READ STATUS PORT
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MOV AL ; GET BYTE FROM MEMORY
ouT DATA ; WRITE IT TO DISC
INX H
pex B
MOV A,B
ORA C
JINZ WLP : LOOP UNTIL DONE
WERR: CALL TURN : TURN AROUND BUSS
WERR1: CALL WAITI : WAIT FOR ERROR BYTE
MOY B,A i SAVE BRYTE
ANI 8OH ; LOOK FOR FATAL ERRORS
RZ : OK, SO RETURN
PUSH B : SAVE ERROR
LXI D,MSGE ; ERROR, SO LSSUE MESSAGE
CALL PTMSG
POP PSH ; CET ERROR BYTE BACK IN ACC
CALL HEXOT ; OUTPUT IN HEX
LXT D,MSGEI
CALL PTMSG
L
; -~~~ CANNOT AFFORD TO EXIT IF ERROR, SO TRY TO FIX IT =--
; .
CALL INLT : RE-SYNCHRONIZE CONTROLLER
STC ; SET CARRY TO INDICATE ERROR
RET
»
TURN : IN S5TAT
ANI DIFAC ; LOOK AT BUSS ACTIVE BIT
JNZ TURN
MV I B,6 ; GOOD AT AMHZ ALSO
DELAY: DCR B
INZ DELAY
RET
»
WAITI: 1IN STAT ; READ STATUS PORT
ANI BRDY ; LOOK AT READY LINE
INZ WAITI i LOOP UNTIL READY
N DATA ; READ BYTE FROM DISC
RET
WAITO: PUSH PSH i SAVE COMMAND
IN STAT i READ STATUS PORT
ANT DRDY i LOOK AT READY LINE
InNZ WAITO+1 ; LOOP UNTIL READY
POP PSW
ouUT DATA ; WRITE BYTE TO DISC
RET
L)
; ~=—~ INITIALIZE CONTROLLER ~~~--
»
INIT: MV 1 A,OFFH ; GET AN INVALID COMMARD
ouT DATA i SEND 1T TO CONTROLLER
MY 1 B,150 ; SET FOR LONGC DELAY
CALL DELAY
IN . STAT
ANT DIFAC ; LOOK AT DRIVE ACTIVE BIT

JNZ INET ;7 LOOP UNTIL NOT ACTIVE
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CALL WAITIE ; GET ERROR CODE
CPIL BFH ; CHECK RETURN CODE
JNZ INIT ; EF NOT RIGHT, TRY AGAIN

TEST CONTROLLER CODE VERSION

9 we w2

MV I A,VERCOM ; GET COMMAND TO READ VERSION # AND # OF DRIVES
CALL WAILITO SEND IT
CALL TURN WALT FOR ACCEPTANCE

o ma ey @

CALL WAITX GET ANSWER
ANI OFOH MASK OUT # OF DRIVES
RET

~=— MESSAGE PRINT ROUTINE~--

Mg we @y 2s o s

THMSG: MVI C,LST 5 CP/M WRITE LIST COMMAND
JHP Banos + EXECUTE BDOS COMMAND

1

; ——— OUTPUT BYTE IN ACC IN HEX —-—-

"

HEXOT: PUSH PSW ; SAVE BYTE
RRC ;i SHIFT UPPER NIBBLE DOWN
RRC
RRC
RRC
CALL HEXB OUTPUT UPPER NIBBLE IN HEX
POP PSW GET BYTE BACK

HEXB: - ANI OFH MASK OFF UPPER NIBABLE
ADI 07 ADD ASCII BIAS

»

»

;

cPI ‘9’41  ; TEST IF NUMERIC

Jc PRT : YES, SO DO IT

ADI 7 ; NO, SO ADD BIAS FOR A~F

PRT: MOV C : SETUP FOR OUTPUT

COUT:  PUSH P
PUSH 'l
PUSH D

PUSH B
C
B
D
i

i BUFFERED CONSOLE OUTPUT

CALL
POP
POP
POP
POP PSW
RET

-~ YES FUNCTION -~

L ]

YES: CALL CONNC + GET CONSOLE CHAR.
CPIL Y’ : IS IT A Y17
Jz YESI
CPI ‘N° IS IT A N7

JNZ YES IF NEITHER, KEEP TRYING
INR A SET N STATUS
YES1: PUSH PSH SAVE FLAGS

ws W W W w2

CALL CONOUDT OUTPUT TO CONSOLE
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pPOP PSH ; RESTORE FLAGS
RET
CONNC: CALL CONIN ; GET CHAR. FROM CONSOLE
MOV C,A ; SAVE IT
(¢ 6UH 5 IS IT LOWER CASE?
Jc CONI ;3 NO, SO CONTINUE
ANI 5FH ; YES, SO MASK TO UPPER CASE
CONl: CPI “C’~-40H ; 1S IT A CONTHROL-C?
RNZ ; NU, SO RETURN
CTC: LXI b,CMSG ; POINT TO CONTROL-C MESSAGE
Jup EXMG ; ISSUE LT AND EXIT
s ——— ASK FOR AND GET DRIVE # ---
&TDRV: LX1 n,DMSG ; ASK FOR DRIVE #
CALL PTMSG
GTBRVi: CALL CONNC : GET CONSOLE CHAR.
CPE 1T
Jc GTDRVL : IF INVALID, TRY AGAIN
CPI "4+
JNC GTDARVI
SuUI ‘0’ ; REMOVE ASCIIL BIAS
STA DRIVE ; SAVE IT
CALL couT : ECHO I7v
LX1 D, CRLF
JMP PTMSG
L]
H
; ——-—- MESSAGES ~~—-
L]
SHMSG: bB CR,LF,” --—- CORVUS SECTOR FORMAT UPDATE PROGRAM ~-—--"
DB CR,LF, " { VERSION 1.1 ) ° CR,LF,"S$"
¢
MSGL: DB CR,LF, ° DO YOU WANT THE INSTRUCTIONS (Y/N)} 7 &~

»
MSG2: BB CR,LF,CR,LF,” CONVERT DATA ON RISC (Y/N) 7 §°

MSG3: DB CR,LF,CR,LF,” ARE YOU SURE (¥/N) 7 §°

;

DMSG: DB CR,LF,CR,LF," CORVUS DRIVE # (1-4) ? §°

; .

;

MSG4: DB CR,LF,” DISC SECTOR FORMAT CONVERSION IN PROGRESS ‘,CR,LF
CRLF: DB CR,LF,'§"’

MSGS: PB CR,LF,CR,LF,07
DB ° -- THIS PROGRAM WILL NOT RUM UNDER REV. 0 CONTROLLER CODE -~*
DB CR,LF,"§”
MSG6: DB CR,LF,7," THE SECTOR FORMAT CONVERSION IS NOW DONE ' ,CR,LF,7,°S$’
;
MSGE: b8 CR,LF,CR,LF,07," *#% DISC R/W ERROR # 5’

»
MSGEl: DB 'H **’ CR,LF, 5§’

»

L]
CHSG: DB ""C",CR,LF,"$"
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H

MSGI: DB CR,LF
DB CR,LF,’ THIS PROGRAM IS TO BE USED TO CHANGE THE ORDER’
DB CR,LF," OF THE 128 BYTE SECTORS ON THE CORVUS DRIVE. THIS'
DB CR,LF,” 1S MEEDED WHEN UPDATING A DRIVE WITH THE NEW ’

DB CR,LF,’ CONTROLLER CODE RELEASED WI1TH "THE MIRROR". THIS'
DB CR,LF,” NEW CODE ALLOWS FOR VARIABLE SECTOR SIZES (128, 256,°
DB CR,LF,” AND 512 BYTE SECTORS) AND MEW COMMANDS Fue “THE MIRROR".’

DB CR,LF," UNFORTUNATELY, THE ORIGINAL 128 BYTE/SECFUR FORMAT’

DB CR,LF,” {(REV. O OF THE CONTROLLER CODE, SHIPPED ON DRIVES PRIOR’
DB CR,LF,” TO 2/26/80 ) 15 NOT UPWARDS COMPATIBLE WLITH THIS NEW’
DB CR,LF,” FORMAT. IF YOU WISH TO UPDATE THE CONTROLLER CODE ON’
DB CR,LF,’ A CORVUS DRIVE WHICH CONTAINS DATA WRITTEN 1IN THE OLD"
DB CR,LF,” FORMAT, YOU HAVE THREE CHOILCES: ' ,CR,LF

DB CR,LF,’ J. THROW AWAY THE THE OLD DATA AND PROGRAMS ON THE’

DB CR,LF," PISC AND START FROM SCRATCH WITKR THE NEW CONTROLLER
DB CR,LF," CODE. (NOT USUALLY A GOOD SOLUTLON)’

DB CR,LF," 2. COPY ALL OF THE DATA AND PROGRAMS ON THE HARD DISC’
PB CR,LF," TO SOME EXTERNAL STORAGE MEDIUM (MAGTAPE, FLOPPY’
pB CR,LF,” DISC,..., 15.5 MILES OF PAPER TAPE), SWITCH THE *
DB CR,LF,’ CONTROLLER CODE, AND RESTORE THE DATA AND PROGRAMS.
DB CR,LF," 3. SWITCH TO THE NEW CONTROLLER CODE AND USE THIS -

DB CR,LF,” PROGRAM TO REFORMAT THE DATA ON THE DISC.’,CR,LF

DB CR,LF,” WE BELIEVE THAT THE LAST CHOICE IS THE SIMPLEST (AND’

DB CR,LF,” POSSIBLY THE BEST) SOLUTION PROVIDED THAT YOUR COMPUTER’

DB CR,LF," SYSTEM IS RELIABLE. THIS PROGRAM READS IN ALL 75744 '

DB CR,LF,” 128 BYTE SECTORS (ACTUALLY 18936 IN THE 512 BYTE/SECTOR’

DB CR,LF,” MODE) AND INTERCHANGES THE MIDDLE TWO SECTORS OUT OF EVERY'
DB CR,LF,’ FOUR. THUS, THE ACTION OF THE PROGRAM CAN BE REVERSED BY’
DB CR,LF,” SIMPLY RUNNING IT A SECOND TEME (IF FOR SOME REASON YOU’

DB CR,LF,’ WANTED TO GO BACK TO THE OLDER FORMAT).  ,CR,LF

DB CR,LF,” TO USE THE PROGRAM:’ ,CR,LF

DB CR,LF,’ 1. USE THE PROGRAM: CCODE.COM TO INSTALL THE NEW’

DPB CR,LF,’ CONTROLLER CODE."

DB CR,LF,” 2. RUN THIS PROGRAM. A CONTROL-C IN RESPONSE TO A’

DB CR,LF,’ QUERY WILL CAUSE AN EXIT BACK TO CP/M. ONCE’

DB CR,LF,” THE DISC OPERATIONS HAVE BEGUN, HITTING ANY KEY ON’
DB CR,LF,’ THE CONSOLE WILL RESULT IN A "CONFIDENCE MESSAGE" *
DB CR,LF,” PRINT OUT- INDICATING THAT THE PROGRAM IS STILL®

DB * WORKING.’,CR,LF

DB CR,LF,” NOTE: IT IS PROBABLY A GOOD IDEA TO BACK UP YOUR MOST’

DB CR,LF,’ IMPORTANT FILES JUST IN CASE SOMETHING GOES WRONG.’

DB CR,LF,” LF YOUR SYSTEM IS RUNMNING RELIABLY, THIS PROGRAM TAKES’
DB CR,LF,’ ABOUT 34 MINUTES TO RUN TO COMPLETION. IT MUST NOT’

DB CR,LF,’ BE INTERRUPTED BECAUSE THIS WOULD LEAVE PART OF THE DISC’
DB CR,LF,” WITH THE WRONG FORMAT. ' ,CR,LF,’§’

~-——- BUFFERS AND DATA ----

2 we @3 ws

SBUF: DS 2 : OLD STACK POINTER

DADD: DS 2 ; DISC ADDRESS

DRIVE: DS ! : BUFFER FOR DRIVE #

NBLKS: DS 2 : # DISC SECTORS TO R/W

RWCOM: DS i ; READ/ WRITE COMMAND
ns 80 ; STACK SPACE

STACK  EQU 5
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ORG (STACK+105H) AND OFFOOH ; START ON PAGE BOUNDARY

H
BUF EQU $ ; BUFFER FOR 1 DISC SECTOR (512 BYTES)

END
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ASHM PAGE 001

P CORVUS CONTROLLER CODE UPDATE PROGRAM -=-—--—=-

ws wa B3 O

WARNING:

3 B> e ms s Br Us B wr B B Du v T G

14

VERSION 1.2
BY BRK

THIS PROGRAM 1S USED TO UPDATE THE CONTROLLER CODE ON THE

CORVUS DISC. 1T READS IN THIS CODE FROM A D1SC FILE (USUALLY

OM A CP/M FLOPPY DISC), LISTS 1TS ASCII HEADER, AND OPTIONALLY
WRITES IT TO THE CORVUS DRIVE. IT CONTAINS ITS OWN INSTRUCTIONS.

DG NOT WRITE THE CODE OUT TO THE DISC WITHOUT ADDING
THE JUMPER BETWEEN PINS: D37 & D3B8 ON THE BACKPLANE
OF THE DRIVE. IF YOU Do, 1T WILL WRITE THE CODE

OUT TO THE USUAL USER AREA OF THE DISC-~ OVERLAYING
USER PROGRAMS, DATA, AND DIRECTORY DATA (THE PROGRAM
WILL PROMPT FOR PERMISSION BEFORE WRITING THE CODE
TO THE DISC).

i —~-— CP/M EQUATES --—--

"
FCH EQU

BDOS EQU
OFST EQU
CHIN EQU
CHOUT  EQU
OPEN EQU
SRCH EQU
READ EQU
SDMA EQU
;

CR £QU
LF £QU

-
L
.
s
.
]

;

DATA EQU
STAT EQU
DRDY EQH

DIFAC  EQU
WRCOM  EQU
DRIVE  EQU

5CH
05

: STD FCB

; BDOS ENTRY POINT

BOG6H ; CCP OFFSET FROM BDOS ENTRY POINT

1 ; BDOS COMMAND FOR CONSOLE INPUT

2 ; BDOS COMMAND FOR CONSOLE OUTPUT

1 ; BDOS COMMAND TO OPEN FILE FOR READING

17 ; BDOS COMMAND TO SEARCH FOR FILE
»
#

20 BDOS COMMAND TO READ A SECTOR
26 BDOS COMMAND TO SET DMA ADDRESS
0DH 3 CARRIAGE RETURN

OAH ; LINE FEED

~=-- CORVUS DISC EQUATES ----

ODEH
DATA+1

; DATA 1/0 PORT
i STATUS INPUT PORT
: MASK FOR DRIVE READY BIT
; MASK FOR DRIVE ACTIVE BILT
3 ; CONTROLLER ROM WRITE CODE
: DRIVE # FOR WRITING TO
L]
?

$512E  EQU 512 SECTOR SIZE FOR CONTROLLER CODE WRITE
CS1Z2E  EQU 23 MUMBER OF 5i2 BYTE SECTORS FOR CONT. CODE
;
;
ORG 100H ; STANDARD CP/M TPA CRIGIN
»
START: LXI H,0
DAD sP ; GET STACK POINTER IN (H,L)
SHLD SRUF : SAVE IT
; ~~ SETUP DIRECT CONSOLE 1/0 JUMPS ---
LHLD 1 ; GET ADDRESS OF WARM BOOT (BLOS+3)
LX1 D,3
DAD D : COMPUTE ADDRESS OF CONST
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SHLD CONST+1 ; PATCH IN JUMP

DAD D

SHLD CONIN+1}

DAD D

SHLD CONOUTH+)

JMP SIGNON ; SIGN ON AND START PROGRAM

»

CONST: JMP 1]
CONIN: JMP 0
CONOUT: JMP 0

; JUMP TO BIOS ROUTINES

8
SIGNON: LXI SP,STACK ; SETUP LOCAL STACK

LXT D, SMSG i POINT TO MESSAGE
CALL PTMSG : PRINT SIGN ON MESSAGE
LXI D,MSG1
CALL PTMSG ; PROMPT FOR INSTRUCTION
CALL YES
INZ TFILE ; IF NO, TEST FILE NAME
LXI D,MSGI i IF YES, POINT TO INSTRUCTIONS
CALL PTMSG ; PRINT THEM 0UT
TFILE: LDA FCB+1 : GET FIRST CHAR. OF FILE NAME
CPI . : IS IT A SPACE?
Jz NERR : YES, ND NAME GIVEN
Jc NERR i IF BAD NAME
»
LXI D,TYP ; POINT TO PESIRED TYPE (.CLR)
LXT H,FCB+9 i POINT TO FILE TYPE
MV I c,3 ; LENGTH OF FILE TYPE
CALL COMPARE ; TEST FILE TYPE
INZ NERR ; IF ERROR
OPENF: LXI D,FCB ; POINT TO FCB
MV I C,0PEN ; GET OPEN COMMAND
CALL BDOS ; OPEN FILE
INK A
JINZ RDIT i IF PRESENT, READ IT IN
LX1 D,MSG7
CALL PTMSG s ISSUE FILE NOT FOUND MSG
NERR: LXIL D,M5G5 ;i COMMAND FORMAT MESSAGE
Jup EXMG ; PRINT MESSAGE AND EXIT
P
RDIT:  XRA A
STA FCB+32 ; LNSURE THAT IT STARTS AT FIRST RCD.
STA WFLG ; CLEAR CCP OVERLAY FLAG
CALL RDCODE : LOAD CODE INTO MEMORY BUFFER
"
LHLD RADD ; GET LAST DMA LOCATION
LXI D,130+0FST i GET OFFSETS
DAD D
XCHG
LHLD BDOS+] : GET LOCATION OF BDOS ENTRY
XCHG
MOV A,L
SUB E
MOV AL H
SBB D
Jc RDITI ; IF NO OVERLAY OF CCP, PROCEED
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MV 1 A,l
STA WFLG ; IF DVERLAY, SET TO WARM BOOT
RDIT1: LXI H,BUFF ; POINT TO START OF BUFFER
L¥X1L D,TEST : POINT TO EXPECTED TEST CODE
MV 1 c,9 ; LENGTH OF CODE
CALL COMPARE i COMPARE THEM
LXX D,M5G4 ;s POINT TO ERROR MESSAGE
JNZ EXMG 3 ISSUE IT IF COMPARE ERROR
*
LXE D,MSG3
CALL PTMSG i PRIMT LABEL
LXI D,BUFF ; PDINT TQ ASCII HEADER
CALL PTMSG ;i PRINT IT OUT
INX D :+ POINT TO START OF CODE
XCHG
SHLD CODE : SAVE POINTER
SHLD RADD
LXX D,MSG31
CALL PTMSG + BRACKET HEADER MESSAGE
il
LXI D,JMSG
CALL PTMSG : ASK IF JUMPER IS INSTALLED
CALL YES
JNZ EXIT : EXIT 1IF NO JUMPER
LXI D,MSG2
CALL PTMSG ; WRITE CODE TO DISC?
CALL YES
Jz WTIT ; YES, b0 IT
JMP EXIT ; NO, SO EXIT
L
WTLT: LXI H,0
SHLD DADD ; SET DISC ADDRESS
LXI H,CSTZE : # DF 512 BYTE SECTORS
SHLD NBLKS
CALL WTCODE + WRITE CODE TO CORVUS DRIVE
LXI H,24 ;
SHLD DADD ; SET DISC ADDRESS
LXT H,CSIZE
SHLD NBLKS ; SET # OF BLOCKS
LHLD CODE
SHLD RADD » SET RAM ADDRESS
CALL WTCODE
LXI D,M5G6 ; POINT TO EXIT MESSAGE
EXMG: CALL PTMSG s PRINT MESSAGE
EXIT: LXI D,CRLF
CALL PTMSG ; ISSUE CRLF
LXI p,80H ; DMA ADDRESS
MV I C,SDMA
CALL BDOS ; RESET DMA ADDRESS
LHLD SBUF ; GET OLD STACK POINTER
SPHL ; SET STACK
LDA WFLG : GET OVERLAY FLAG
ORA A ; TEST IT
RZ ; OK, SO BACK TO CP/M
JMP 0 : 1F CP/M OVERLAY, WARM BOOT
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(]
m

—————— SUBROUTINES & DATA -—-—---

»
"
L]
i ——- WRITE A BLOCK OF CODE TO THE HARD DISC ---

;
WTCODE: LHLD RADD ; GET RAM ADDRESS

caLL WTISEC i1 WRITE A SECTOR
SHLD RADD
LHLD NBLKS
pCX H
SHLD NBLKS
MOV ALH
ORA L
RZ : RETURN LF DONE
LHLD DADD : GET DISC ADPRESS
INX H
SHLD DADD : UPDATE IT
Jup WTCODE ; DO ANOTHER SECTOR
WTSEC: MVI A,WRCOM ; GET WRITE COMAND
CALL WALTC ; WALIT AND SEND IT
MV I A,DRIVE ; GET DRIVE #
CALL WAITO
LDA DADD ; GET LOW BYTE OF DISC ADDRESS
CALL WAITO
LDA DADD+1 ; GET UPPER BYTE OF DISC ADDRESS
CALL WAITO
WRIT: LXI B,SSIZE ; GET SECTOR SIZE
WLP: N STAT : READ STATUS PORT
ANIL DRDY
JNZ WLP
MOV ALM ; GET BYTE FROM MEMORY
ouT BATA : WRITE LT To DISC
INX H
DCX B
MOV A,B
ORA ¢
JNZ WLP ; LOOP UNTIL DONE
WERR: CALL TURN ; TURN ARCUND BUSS
CALL WALTI ; WAIT FOR ERROR BYTE
MOV B, A ; SAVE BYTE
ANTL 804 ; LOOK FOR FATAL ERRORS
RZ ; OK, SO RETURN
PUSH B : SAVE ERROR
LX1 D,MSGE ; ERROR, S0 TSSUE MESSAGE
CALL PTMSG
POP PSu 3 GET ERROR BYTE BACK 1IN ACC
CALL HEXOT : OUTPUT IN HEX
LXI B,MSGE}
CALL PTMSG
JMP EXIT
4
TURN: N STAT
ANT DLFAC : LOOK AT BUSS ACTIVE BIT

JNZ TURHN



FILE:

DELAY:

H
WAITI:

5
WAITO:

a2
INIT:

TMSG:

L)
HEXOT:

CCODE

MV I
DCR
JNZ
RET

I
ANIL
JNZ
IN
RET

PUSH
IN
ANI
JNZ
popP
OUT
RET

ASM

B,6

DELAY

STAT
BRDY
WALITI
DATA

PSHW
STAT
BRDY
WALTO+1
PSHW
DATA

PAGE 005

GOOD AT 4MHZ ALSO

READ STATUS PORT
LOOK AT READY LINE
LOOPF UNTIL READY
READ BYTE FROM DISC

SAVE COMMAND

READ STATUS PORT
LOOK AT READY LINE
LOOP UNTIL READY

WRITE BYTE TO DISC

INITIALIZE CONTROLLER -~--

MV X
ouT
MV I
CALL
1N
ANI
JNZ
CALL
CPI
JNZ
RET

A,OFFH
DATA
B,150
DELAY
STAT
DIFAC
INIT
WAITI
8FH
INIT

we ws we wa

GET AN INVALID COMMAND
SEND IT TO CONTROLLER
SET FOR LONG DELAY

LOOK AT DRIVE ACTIVE BIT
LOOF UNTIL NOT ACTIVE
GET ERROR CODE

CHECK RETURN CODE

IF NOT RIGHT, TRY AGAIN

MESSAGE PRINT ROUTINE---
THIS 1S USED INSTEAD OF USUAL FUNCTION CODE #9

SO THAT THE POINTER TO END OF LIST CAM BE RECOVERED.

LDAX
CPI
RZ
PUSH
MOV
MV 1
CALL
POP
INX
JMP

OUTPUT

PUSH
RRC
RRC
RRC

D
!sl

D

E,A
C,CHOUT
BDOS

D

D

PTMSG

-

ws Wi ey me we

GET CHARACTER

IS IT END CHAR. ?

YES, EXIT

SAVE POINTER

SAVE FOR CUTPUT

CONSOLE OUTPUT CODE
OUTPUT CHAR. TO CONSOLE

LOOP TO QUTPUT ALL OF LIST

BYTE IN ACC IN HEX ---

PSHW

.
»

SAVE BYTE
SHIFT UPPER NIBBLE DOWN
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RRC
CALL HEXB ; OUTPUT UPPER NIBBLE IN HEX
POP PSH 3 GET BYTE BACK
HEXB: ANT (OFH ; MASK OFF UPPER NIBBLE
ADI ‘0 ; ADD ASCII BiAS
crl ‘9741 : TEST IF NUMERIC
Jc PRT ; YES, SO DO IT
ADI ? ; NO, SO ADD BIAS FOR A-F
PRT: MOV C,A ; SETUP FOR OQUTPUT
COUT: pUSH PSH
PUSH " ; BUFFERED CONSOLE QUTPUT
PUSH D
PUSH B
CALL CONOUT
POP B
rpop )]
PoP H
POP PSW
RET
3 —— YES FUNCTION --
»
YES: CALL CONNC  ; GET COMSOLE CHAR.
CPI ' ; IS IT A Y7
Jz YESL
cP1 ‘N7 ; IS IT A N7
JNZ YES ; IF NEITHER, KEEP TRYING
INR A ; SET N STATUS
YESI: PUSH PSHW ; SAVE FLAGS
CALL CONOUT ; OUTPUT TO CONSOLE
POP PSY : RESTORE FLAGS
RET
CONNC: CALL CONIN 5 GET CONSOLE CHAR.
MOV C,A ; SAVE FOR ECHO
CPI 6 0H s IS IT LOWER CASE?
Jc CON1 ; NO, S0 CONTINUE
ANT SFH { YES, S0 MASK TO UPPER CASE
CONI1: CPI "C’-40H ; IS IT A CONTROL-C?
RNZ ; NO, SO RETURN
CTC: LX1 D,CMSG ; POINT TO CONTROL-C MESSAGE
JMP EXMG ; ISSUE IT AMD EXILT
»
3 ——— READP IN CODE FROM CP/M DISC ~—-
.3
RDCODE: LXI H,BUFF : POINT TO BUFFER
SHLD RADD 3 SAVE IT
RDI: LHLD RADD ; GET BUFFER POINTER
XCHG ; INTO (D,E)
MV I C,SDMA 3 CODE TO SET DMA ADDRESS
CALL BDOS ; SET DMA ADDRESS
LX1 n,FCB ; POINT To FCB
MV I C,READ ; BDOS READ CODE
CALL BDOS ; READ LN ONE SECTOR (128 BYTES)
ORA A .
Nz RD2 7 IF NON ZERO RETURN CODE
LHLD RADD ;s GET POINTER



FILE:

RD2:

"

EOMPARE: LDAX

U = v @ s ms

MSG:

H
MSG1:
MS5G2:
H
JMSG:

n
MSG3:

5
MSG31:
CRLF:
i
MSGh:

?
MS5G5:

#
MSG6;

»
MSG7:
»
MSGE :

»
MSGE1L :

CCODE

LXL
DAD
SHL
JMP
DCR
RZ

LXI
JMP

CMP
RNZ
INX
INX
DCR
JINZ
RET

MESS

bB
b

DB
DB
DB
DB
b
DB
DB
DB
DB
DB
DB
DB
DB
DB
B

DB
LB

DB

bB

DB

ASM PAGE Q07
b,128
)
) RADD . UPDATE IT
RU i LOOP UNTIL DONE
A : TEST RETURN CODE
; RETURN 1F END OF FILE
D,MSGE2 ; OTHERWISE GET ERROR MESSAGE
EXMG : ISSUE LT AND EXIT

COMPARE MEMORY AT (H,L) TO THAT AT (D,E) FOR (C) BYTES ---

D ; GET BYTE
M ; COMPARE
i RETURN IF NOT EQUAL

H i OTHERWISE INC. POINTERS

D

C ; COUNT DOWN BYTES

COMPARE ; LOOP UNTIL DONE
AGES --—-
CR,LF, " =-= CORVUS CONTROLLER CODE UPDATE PROGRAM ---"
CR,LF,’ ( VERSICM 1.2 ) ",CR,LF,"§’
CR,LF, ° DD YOU WANT THE INSTRUCTIONS (Y/N) ? §°

CR,LF,CR,LF,” WRITE CONTROLLER CODE TO DISC (Y¥/N) ? §°
CR,LF,” IS D37 - D38 JUMPER INSTALLED (Y/N) 7 §°
CR,LF,CR,LF

—————————— CONTROLLER CODE FILE HEADER MESSAGE ~=——m=——mm-
CR,LF,CR,LF,"§’

.

CR,LF,CR,LF,07," #% INVALID CONTROLLER CODE FORMAT **° CR,LF,"$
CR,LF,CR,LF,07," #* INVALID FILE NAME SPECIFIED **° CR,LF,CR,LF
* THE PROPER CALLING SEQUENCE 1S5:” ,CR,LF,CR,LF

’ A>CCODE NAME.CLR',CR,LF,CR,LF

* WHERE  MNAME.CLR 1§ THE FILE NAME FOR THE CONTROLLER CODE’
CR,LF,’ 5" ,

CR,LF,CR,LF,” THE CONTROLLER CODE HAS BEEN WRITTEN. NOW POWER’
CR,LF,” THE CORVUS DRIVE DOWN AND REMOVE THE JUMPER. ,CR,LF,"§’

CR,LF,CR,LF,07," ** CONTROLLER CODE FILE NOT FOUND **° CR,LF, 3%’
CR,LF,CR,LF,07, " **% CONTROLLER WRITE ERROR # $°

"H %%’ CR,LF,’§~



FILE:

H
MSGE2:
’
CMS5G:

5
MSGI1:

DB
1]}
DB
DB
DB
DB
DB
DB
DB

H
»
3
TYP:

TEST:

CCODE

ASM

PAGE 008

DB CR,LF,CR,LF,07," #** DISC READ ERROR **’ CR,LF,”$"

DB

DB
DB
DB
(13 ]
DB
DB
bB
DB
DB
DB
DB
DB
DB
0B
DB
bB
DB
DB
DB
DB
DB

DB
DB
1))
DB
DB
DB
DB
DB
DB
bs
DB
DB
DB
DB
DB
13}

"¢’ ,CR,LF,"$"
CR,LF,CR,LF,” THIS PROGRAM 15 USED TO UPDATE OR REPLACE’
CR,LF,” CORVUS DI1SC CONTROLLER CODE. THIS CODE RESIDES’
CR,LF,” ON PROTECTED TRACKS ON THE HARD DISC. NORMALLY~
CR,LF, ” THIS CODE CANNOT BE WRITTEN TO OR READ BY THE’
CR,LF,” USER (EVEN ACCIDENTALLY). HOWEVER, IT CAN BE~
CR,LF,” MADE ACCESSABLE (TO WRITING) BY ADDING A JUMPER~
CR,LF,” ON THE BACKPLANE PINS OF THE DRIVE (AS DESCRIBED BELOW).
CR,LF
CR,LF," ~~—mrm e e r e WABRNING ~-———-mmmmmmm e ",CR
CR,LF,’ DO NOT WRITE THE CODE OUT TO THE DISC WITHOUT”
CR,LF,” INSTALLING THE BACKPLANE JUMPER. 1IF YOU DO, IT WILL'
CR,LF,” BE WRITTEN OUT TO THE USER AREA OF THE DLISC - °
CR,LF,” OVERLAYING POSSIBLY VALUABLE USER PROGRAMS QR DATA!Il’, CR
CR, LF, — e e e e e e e e e e ", CR
CR,LF," TO USE THIS PROGRAM:” ,CR,LF
CR,LF,” 1. POWER THE CORVUS DPRIVE DOWN.,"
CR,LF,” 2, REMOVE THE PLASTIC COVER OVER THE BACKPLAKE PINS’
CR,LF,” (ON THE BACK OF THE DRIVE WHERE THE POWER SUPPLY’
CR,LF,” AND COMPUTER CABLES ARE ATTACHED).'
CR,LF,” 3. CONNECT A JUMPER BETWEEN PINS: D37 AND D38°
CR,LF," AS ILLUSTRATED BELOW:  CR,LF,CR,LF

HOST CONNECTGR “,CR_ LF -
| et - e e Fomm e o +1",CR,LF
l*k*k***k**t*ﬁﬁ**ﬁtx****ii]’,CR,LF
] 10 20 30 x40 - 50t ",CR,LF
TA * k & & A Kk & A A k Kk & & k& &k ¥ & & k & Kk A}’ CR,LF
T o F tommmm e il +17,CR,LF

~’,CR,LF
~*,CR,LF
D37-D38 JUMPERED’ ,CR,LF

CR,LF,” 4. POWER THE DRILIVE BACK UP.’
CR,LF,” 5. RUN THIS PROGRAM FROM YOUR FLOPPY CP/M"
CR,LF,” WITH THE NAME OF THE COMTROLLER CODE FILE:',CR,LF
CR,LF," A>CCODE NAME.CLR’ ,CR,LF
CR,LF,” 6. ANSWER THE PROGRAM GUESTIOMS (A CONTROL-C”
CR,LF,” WILL ALWAYS FORCE AN EXIT BACK TO CP/M).’
CR,LF,” 7. AFTER THE CODE IS WRITTEN OUT, POWER THE DRIVE’
CR,LF,” DOWN, REMOVE THE JUMPER, AND REPLACE THE COVER.’
CR,LF,’ NOTE: THE NEW CONTROLLER CODE WILL NOT BE’
CR,LF,” ACTIVATED UNTIL THE JUMPER IS REMOVED AND THE'
CR,LF,” DRIVE 15 "RESET", EITHER BY THE RESET LINE OR~
CR,LF," BY A POWER DOWN/ POWER UP SEQUENCE.’
CR,LF,CR,LF
CR,LF,” ~—- IF THIS ALL GGES OK, YOU CAN NOW PROCEEDP TO SYSTEM'
CR,LF,” RECONFIGURATION (1F NECESSARY FOR THE NEW CODE) AND/ OR’
CR,LF,” TESTING.  ,CR,LF,CR,LF, 5"

BUFFERS ANDP DATA ~---

1]}
DB

"CLR’ ; CP/M FILE TYPE USED FOR CONTROLLER CODE
CR,LF,” CORVUS" ; EXPECTED START OF HEADER

.

»

" F



FILE:

SBUF :
RADD :
DADD:
NBLKS:
CUDE
WFLG:

STACK

»
BUFF

CCODE

DS
DS
DS
DS
DS
DR
DS
EQU

ORG
EQU

END

ASHM

W O NN NN

STACK+10

§

N

e s B W

PAGE 009

OLD STACK POINTER

RAM ADDRESS FOR DMA

DISC ADDRESS

# DISC SECTORS TO R/W
BUFFER FOR SAVING POINTER
CCP OVERLAY FLAG

STACK SPACE

BUFFER FOR CONTROLLER CODRE (>BK BYTES)
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—————— CORVUS "MIRROR" UTILITY PROGRAM ~——---
VERSION 1.2
BY BRK

Se Bh me ws v

THLS PROGRAM PROVIDES THE BASIC FUNCTIONS FOR THE
CORVUS "MIRROR"™ DISC BACKUP SYSTEM. IT WILL ONLY
WORX ON SYSTEMS WITH CONTROLLER CORE VERSION > 0.

mm~= CP/M EQUATES =-----

s e we wx W ws

»
BDOS EQU 05 : BDOS ENTRY POINT
CHIN EQU 1 ; BDOS COMMAND FOR CONSOLE EINPUT
CHOUT  EQU 2 ; BDOS COMMAND FOR CONSOLE OUTPUT
LST EQU 9 : BDOS COMMAND FOR WRITE LIST
RDBUF  EQU 10 ; BDOS COMMAND TO READ BUFFER
CR EQU 0DH : CARRIAGE RETURN
LF EQU 0AM i LINE FEED
;
i ---- CORVUS DISC EQUATES —----
;
DATA EQU ODEH i DATA I/0 PORT
STAT EQU PATA+1 ; STATUS INPUT PORT
DRDY EQU ! ; MASK FOR DRIVE READY BIT
DIFAC  EQU 2 ; MASK FOR DRIVE ACTIVE BIT
VERCOM EQU 0 : READ VERSION # AND. # OF DRIVES COMMAND
;
BKUCOM EqU 8 : MIRROR BACKUP COMMAND
RESCOM  EQU 9 : MIRROR RESTORE COMMAND
IDCOM  EQU 10 : MIRROR IDENT./VERIFY COMMAND
H )
MAXSC  EQU 18936 ; MAX # OF 512 SECTORS IN DISC
SSIZE  EQU 512 : SECTOR SIZE
;
;
ORG 100H i STANDARD CP/M TPA ORIGIN
START: LXI H,0
DAD sp ; GET STACK POINTER IN (H,L)
SHLD SHUF ; SAVE IT
; ~~ SETUP DIRECT CONSOLE 1/0 JUMPS —---
LHLD 1 : GET ADDRESS OF WARM BOOT (BIOS+3)
LXI D,3
DAD D ; COMPUTE ADDRESS OF CONST
SHLD CONST+1 ; PATCH IN JUMP
DAD D
SHLD CONIN+I
DAD D
SHLD CONQUT+ 1
Jmp SIGNON ; SLIGN ON AND START PROGRAM
;
CONST: JIMP ¢ ; JUMP TO BLOS ROUTINES
CONIN: JMPp 0

CONOUT: JMP 8]

»



FILE: MIRROR

SIGNON: LXI
LXIX
CALL
Q1: LXI
MNO: CALL
MNL: LXI
CALL
MN2: CALL
MOV
LXI
MV T
CALL
Jc
PUSH
CALL
LX1
JMP

ASM PAGE 002
SP, STACK ;SETUP LOCAL STACK
D, SMSG ;POINT TO MESSAGE
PTMSG : PRINT SIGN ON MESSAGE
D,HSG2
PTUSG : LIST TASK MENU
D,MSG3
PTMSG : ASK FOR CHOILCE
CONNC : GET THE TASK
€, A i MAY CONVERT ECHO TO UPPER CASE
H,TSKTAB ; POINT TO TASK TABLE
B,(TSKTBE-TSKTAB)/3 ; # TASKS IN TABLE
STAB ; LOOK FOR COMMAND IN TABLE
MN2 ; DIDN'T FIND IT, SO TRY AGAIN
D ; PUT COMMAND ADDRESS ON STACK
COouT 5 ECHO COMMAND
D, CRLF
PTMSG : CRLF AND VECTOR TO COMMAND

-~- TASK TABLE ~~--

H
3
"
TSKTAB: EQU

DB L
Dw Q1
DB "W’
DW HELP
DB ‘B : COMMAND IDENTIFIER
DW BACKUP ; ROUTINE ADDRESS
DB N
DW VERIFY
DB ‘1
DU IDENTIFY
DB R”
DY RESTORE
DH ’Q’
DW EXIT
TSKTBE EQU ) : END OF TASK TABLE
;
b4
: ——~ LIST INSTRUCTIONS COMMAND ---
"
HELP:  LXI D,MSGI
JMP MNO
n
; -~— BACKUP COMMAND ROUTINE ---
-]
BACKUP: CALL INITX ; SYNCHRONIZE AND READ VERSILON #
Jc MN1 { VERSION 0, SO EKIT
MV I A,BKUCOM i GET BACKUP COMMAND
STA COMD : SAVE IN BUFFER
LX1 H,M5G14%
SHLD MSGPTR ; SET "CONFIDENCE MESSAGE"
CALL FILBUF ; FILL HEADER BUFFER WITH SPACES
“CALL STMAX  ; SET BUFFERS FOR FULL DISC SIZE
LXI b,MSGS
CALL PTMSG  ; ASK IF FULL DISC
CALL YES
GCNZ GTS1Z 3 IF NO, GET BLOCK LOCATION ANMD SIZE
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CALL GTBRV  ; GET DRIVE #

LXI H,SYSTM ; POINT TO SYSTEM TYPE

LXI D,BUF ; POINT TO BUFFER

Mv I A,16 : SIZE OF HEADER PARTS

5TA PRCTR

MOV C,A ; S1ZE FOR COPY

CALL coPY ; COPY TO BUFFER

XCHG

SHLD BFPTR ; SET BUFFER LOAD POINT

LXI D,MSGH

CALL PTMSG  ; REQUEST HEADER DATA

LX1 D,MSGY

CALL PTMSG ; ASK FOR DATE

CALL TXTIN ; GET AND SAVE 1T

LX1 D,MSGLO

CALL PTMSG ; ASK FOR TIME

CALL TXTIN ; GET AND SAVE IT

LX1T D,MSG11

CALL PTMSG  ; ASK FOR NAME

CALL TXTIN

HV I A,BU ; SET NEW LINE SIZE

STA PRCTR

LX1 D,MSG12

CALL PTMSG  ; ASK FOR COMMENT

CALL TXTIN i GET AND SAVE 1IT

LAT D,MSG13

CALL PTMSG  ; ASK FOR SPEED

CALL GTSPD  ; GET IT

STA cK i SAVE IT

LXI D,MSGL4

CALL PTMSG ; READY TO GO, JUST RIT CR
BK1;: CALL CONNC ; GET CHAR.

cPI CR : WAS IT A CR?

JNZ BX 1 ; NO, 30 LOOP
»

LXI D,MSG14Y

CALL PTMSG  ; NOTIFY OF DELAY

MV I B,40 ; LONG DELAY (AT LEAST 7 SEC EVEN FOR 4MHZ z80)
BDEL: CALL LDELAY WAIT FOR RECORDER TO COME UP TO SPEED

PUSH B

CALL KTST ; 1SSUE MESSAGE IF KEY IS HIT

pop B

DCR B

JNZ BUEL

LX1 H,MSG15 ; SET "“CONFIDEMCE MESSAGE"

SHLD MSGPTR
»

LXI H,COMD ; POINT TO START OF DATA TABLE

LX1 B,SSIZE+8 ; SIZE OF TABLE

CALL WTBLK 7 WRITE 1T TO CONTROLLER

LXT D,MSG14XK

CALL PTMSG ; "BACKUP STARTEDY

CALL TURN i WAIT UNTIL DONE

CALL WAITI i GET ERROR TYPE

MOV C,A

CALL WAITI ; GET # OF ERROKS

MOV B,A



FILE: MIRROR ASM PAGE 004

MOV A,C : GET TYPE BACK
ANT 80H ; TEST IF SOFT
Juz BK 2 ; NO, S0 GIVE #
MOV A,B : GET # OF ERRORS
ORA A
JNZ BK 2 ; IF NOT ZERO
LXT D,M5G16
JHP MND ; NO ERRORSI I
BK2: LXI D,M5GL7
CALL PTMS5G  ; NOTIFY OF ERRORS
MOV A,B
CALL DECBT ; GIVE HOW MANY
LXX D,MSGIB ; END OF MESSAGE
JHP MNO
;
]
; ~—— RESTORE COMMAND PROCESSOR =~~~
»
RESTORE :
CALL INITX ; SYNCHRONIZE CONTROLLER AND READ VERSION #
Jc MN 1 : IF VERS~O0
MVE A,RESCOM ; GET RESTORE COMMAND
STA COMD : SET IT
LXI H,M5G42
SHLD MSGPTR ; SET "CONFIDENCE MESSAGE"
CALL STMAX ; SET BUFFERS TO RESTORE WHOLE DISC
LXI D,MSGA4D
CALL PTMSG  ; ASK IF WHOLE DISC
CALL YES
CNZ GTSTZ 3 IF NOT, GET SIZE AND LOCATION
CALL GTDPRV  ; GET DRIVE #

LXi D,MSG41
CALL PTMSG
LX1 H,COMD
MV I B,7
CALL CKSUM
STA cK1

; POSITION TAPE AND START
: POINT TC START OF BUFFER
; LENGTH OF BUFFER
; CHECKSUM LT
; SAVE CHECKSUM
LXI B,8 ; LENGTH OF BUFFER TO SEND
CALL WTBLK  ; SEND IT TO CONTROLLER
RSTL:  CALL YLST ; GET RETURN CODES AND ERRORS
JNe MN 1 : IF NO FATAL ERRORS
LXI H,RTRBF ; POINT TO RETRY BUFFER
MV I B,3 : LENGTH OF BUFFER
CALL CKSUM ; DO CHECKSUHM
STA cK2 : SAVE IT
CALL WTCMDS ; SEND COMMANDS TO CONTROLLER
Jup RSTH : DO A RETRY

~—~ IDENTIFY COMMAND PROCESSOR —-—-

vl e 2 wa @

DENTIFY:
CALL INITX : SYNCHRONIZE CONTROLLER AND READ VERS. #
JC MN} ¢ IF VERS~Q
LXI H,MSG34
SHLD MSGPTR ; SET "CONFIDENCE MESSAGE’

LXI D,MSG33
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& os ws wa me

ERIFY:

VF1:

CALL
LXI1
CALL
CALL
LXI
SHLD
LX1
CALL

CALL
LXI
CALL
CALL
CALL
LXI
CALL
CALL
MOV
CALL
MOV
CALL
LXI
CALL
MV I
STA
LXI
CALL
LXI
CALL
LX1
CALL
LXI
CALL
MV 1
STA
LXI
CALL
LXI
CALL
JMP

——= VERIFY

CALL
JC
LXI
SHLD
LXX
CALL
LXI
CALL
CALL
JNC
LX1I
CALL

ASM

PTMSG
H,IDENT
WTCMDS
TURN
H,BUF
BFPTR

PAGE 005

»
]
*
]
P

B,SS1ZE+4

RDBLK

GTCHR
P,MSG35
PTMSG
GTCHR
DECBT
D,MSG37
PTMSG
GTCHR
L,A
GTCHR
H,A
DECOUT
D,MSG3B
PTMSG
A,16
PRCTR
D,MSG39
PRTL

.
b

5

wa ma wa

.
»

Ll

3

D,M5G2+2

PRTL

D,MSGL0+2

PRTL

D,MSG11+2

PRTL
A,64
PRCTR
B,MSG12
PRTL

D,MSG12X+2

PRTL
MNL

"
13

.4
.

1

+2

H

A

"POSITION TAPE ..."

POINT TO COMMAKD STRING

SEND COMMANDS TO CONTROLLER
WALIT UNTIL DONE

POINT TO BUFFER

SAVE IT

;+ SIZE OF RETURMN DATA

READ IN DATA FROM CONTROLLER
GET ERROR CODE AND DISCARD
HEADER

GET ID #
OUTPUT IN DECIMAL

GET LENGTH IN (H,L)

OUTPUT IN DECIMAL

FINISH LENGTH DESCRIPTION
SET STRING LENGTH

LIST SYSTEM

LIST DATE

LIST TIME

LIST NAME

SET STRING LENGTH

LIST COMMENT

REMAINDER OF COMMENT

COMMAND PROCESSOR —---

INITX
MN L
H,M5620
MSGPTR
D,MSG19
PTMSG
H,VERLF
WTCMDS
VLST
M1
H,VERFI
WTCMDS

»
B

SYNCHRONIZE CONTROLLER AND READ VERS.
IF VERS. =0

SET "CONFIDENCE MESSAGE"

"START RECORDER ...."

POINT TO COMMAND STRING

SEND COMMANDS TO CONTROLLER

GET RETURN CODES AND LIST ERRORS

IF NO HARD ERRORS

POINT TO RETRY-VERIFY COMMAND STRING
SEND COMMANDS TO CONTROLLER

¢
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JMP VF1 ; LOOP TO KEEP TRYILING

—————— SUBROUTINES & DATA ~—-----~

=3 Tr ws W o=a @y

—-—— SEARCH TABLE FOR MATCH AND GET ASSOC. ADDRESS -—-
(#,L) POINT TO TABLE TO SEARCH
{B) KAS THE # OF TABLE ELEMENTS
(c) HAS THE BYTE TO MATCH WITH

Ly 2r we ws o3

TAB: MOV ALM i GET TABLE VALUE
INX H ; POINT TO START OF ADDRESS
CMP C » IS THERE A MATCH?
JNZ STB1 ; NO, SO CONTINUE
MOV E .M ; GET LOWER BYTE OF ADDRESS
INX H
MOV D, M ; ADDRESS IN (D,E)
RET

STRBI : INX H ;: SKIP OVER ADDRESS
INX |
DCR B : COUNT DOWN CCMMANDS
INZ STAB : LOOP THRU TABLE
8TC ; NO MATCH, S50 SET ERROR
RET

]

i ——— ERROR MESSAGE LISTER FOR RESTORE AND VERIFY ~—-

1

VLST:  CALL DERROR ; WALT FOR COMMAND TO FINISH AND GET ERRORS
MV I A,”G"-40H ; GET A "BELL"
CALL PRT ;i SEND TO CONSOLE
IN STAT ; GET STATUS BYTE
ANT DRDY
MV I A0 : GET 0 WITHOUT SETTING FLAGS
JNE VL1 ; IF DATA NOT READY, CONTINUE
IN DATA : IF AVAILABLE, GET IT

VLE: STA R2 ; SAVE IT
MOV C,A
LDA Ri ; GET ERROR CODE BACK
CPI 255 : TEST FOR MIRROR ERROR
JNZ VL2 ;: MUST BE MULTIPLE ERRORS
LXI H,ERRTAB ; POINT TO TABLE OF ERRORS
MV I B,(ERRTBE-ERRTAB)/3 ; SIZE OF TABLE
CALL STAB ; LOOK THRU TABLE
JNC VLX : IF MATCH, JUST LIST ERROR AND RET
LXI D,MSG26 ; NO MATCH, SO LIST ERROR #
CALL PTMSG
LDA R2
CALL DECBT ; PRINT ERROR # IN DECIMAL
LXI D, CRLF

VLX: Jup PTMSG

14

VL2: ANT 80H : TEST FOR DISC ERROR
RNZ . IF ERROR, RETURN (NOTED ALREADY BY DERROR)
LXI H,ERCOM ; POINT TG ERROR LIST COMMAND
CALL WTCMDS ; SEND COMMANDS TO CONTROLLER

»

CALL TURN WAIT FOR ACCEPTANCE
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LXI
CALL
CALL
MOV
CALL
MOV
CALL
LXI
CALL
CALL
CALL
CALL
LXI
CALL
CALL
PUSH
CALL
pPopP
ORA
JNZ
LXT
JMP
VL3: MOV
MV I
BAD
VL4 CALL
DCX
MOV
ORA
JNZ
LXT
CALL
VL5 CALL
cPl
JNZ
LXI
CALL
STC
RET

ASM

D,MSG27
PTMSG
WAITI
L, A
WAITI
H,A
DECOUT
D,MSG28
PTMSG
WALTL
WAILTI
DECBT
D, MS5G30
PTMSG
WAITI
PSW
DECBT
PSW

A

VL3
D,MSG31
PTMSG
L,A

0,0

H

WAITE

H

AL H

1.

VL4
D,MSG32
PTHMSG
CONNC
CR

VL5

D, CRLF
PTHSG

PAGE 0407

3

---~ ERROR MESSAGE TABLE

DB
DW
DB
DW
bB
bW
DB
DW
DB
DwW
ERRTBE: EQU

1
MSG21
2
MSG22
4
M5G23
7
M5G24
134
MSG25
$

PRINT ERROR TABLE HEADER
GET # OF SOFT ERRORS IN (H,L)

OUTPUT 1IN DECIMAL

“# OF DISC ERRORS™
THROW THIS AWAY

OUTPUT IN DECIMAL
" # BLOCKS NEEDING RETRY"

SAVE IT ALSO
PRINT 1T OUT

TEST 1F ZERO
IF NOT, MUST READ MORE DATA

"ALL DATA RECEIVED"
GET INTO (H,L)

DOUBLE IT (2 BYTES/BLOCK)
GET BYTE AND THROW AWAY
COUNT DOWN

LOOP UNTIL DONE

"RETRY {CR>"

Is IT A CR?

NO, SO TRY AGAIN

NOTE ERROR FOR RETRY
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i —=- PRINT MESSAGE AND LIST TEXT IN BUFFER —---
"
PRTL: PUSH b ; SAVE MESSACE POINTER
CALL PTMSG ; PRINT MESSAGE
LDA PRCTR : GET BUFFER SILZE
MOV B,A
PTI: CALL GTCHR : GET BUFFER CHARACTER
CALL PRT : PRINT IT OUT
DCR B ; COUNT DOWN
JNZ PT1 ; LOOP UNTIL DONE
LX1I D, CRLF
CALL PTMSG : DO A CRLF
POP D : GET POINTER BACK
RET
H
H
GTCHR: PUSH H
LHLD BFPTR : GET BUFFER POINTER
MOV ALM i1 GET BYTE
INX H : INCREMENT POINTER
SHLD BFPTR i SAVE POINTER
POP H o
RET
H
KTST: CALL CONST s TEST CONSOLE STATUS
ORA A
RZ ; RETURN IF NO KEY HAS BEEN HIT
CALL CONIN ; OTHERWISE GET THE CHAR.
PUSH PSH ; SAVE CHAR.
LHLD MSGPTR ; GET POINTER TO MESSACGE
XCHG
CALL PTMSG ; PRINT IT OUT
POP PSW » GET CHAR. BACK
RET
»
i ——~- READ IN BLOCK OF DATA FROM DISC ~-—-
o
RDBLK: 1IN STAT : READ STATUS PORT
ANI DRDY
JNZ RDBLK
IN DATA ; READ BYTE FROM DISC
MOV M, A : SAVE IT IN MEMORY
INK H
DCX B
MOV A,B
ORA c
INZ RDBLX i LOOP UNTIL DONE
RET
;
; —-~— WRITE A BLOCK OF DATA TO THE DISC —-~-
WITCMDS: LXI B,4 3 SET SIZE FOR MIRROR COMMANDS
»
WTBLK: 1IN STAT : READ STATUS PORT
ANT PRDY

JNZ WTBLK
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MOV ALM i GET BYTE FROM MEMORY
ouT DATA ; WRITE LT TO DISC
INX H
DCX B
MOV A,B
ORA C
JNZ WTBLK ; LOOP UNTIL DONE
RET
L)
DERROR: CALL TURN : TURN AROUND BUSS
DERR]l: CALL WALTIL ; WAIT FOR ERROR BYTE
MOV B,A ; SAVE BYTE
STA R1 i SAVE IN BUFFER ALSO
CP1 255 ; TESA FOR MIRROR ERROR
RZ ; RETURN FOR LATER LISTING
ANT 80H ; LOOK FOR FATAL ERRORS
RZ ; OK, S0 RETURN
PUSH B ; SAVE ERROR
LX1 D,MSGE ; ERROR, S0 ISSUE MESSAGE
CALL PTM5G
POP PSW : GET ERROR BYTE BACK IN ACC
calLL HEXOT : OUTPUT IN HEX
LX1 D,MSGE]
CALL PTMSG
RET
TURN: CALL KTST : TEST FOR KEY DOWN
IN STAT
ANI DIFAC OR DRDY i TEST IF IMACTIVE AND READY
JNZ TURN
MV 1 B,L5S ; GOOD AT 4MHZ ALSO
CALL DELAY
iN STAT
ANT DIFAC OR DRDY ; TEST IF INACTIVE AND READY
JNZ TURN :
RET
1]
PELAY: DCR B
JNZ DELAY
RET

; === LONG DELAY RUUTINE ---

3
LDELAY: PUSH

B
LX1 B,41665 ; SET FOR 0.5 SEC (2 MHZ BO0BOA)
LDELL: DCX B
MOV A,B
ORA C
INZ LDELN ; LOOP UNTIL DONE
POP B
RET
L]
WAITEL: N STAT ; READ STATUS PORT
ANI DRDY ; LOOK AT READY LILNE
INZ WALTI i LODP UNTIL READY

IN DATA ;y READ BYTE FROM DISC
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RET

Ll

WAITO: PUSH PSW ; SAVE COMMAND
IN STAT ;7 READ STATUS PORT
ANI DRDY i LOOK AT READY LINE
JNZ WALTO+1 ; LOOP UNTIL READY
POP PSW
ouT DATA - ; WRITE BYTE TO DISC
RET

3 —=— INITIALIZE CONTROLLER —----

INIT: MVI A,OFFH ; GET AN INVALID COMMAND
ouT DATA ;7 SEND IT TC CONTROLLER
MV I B,150 3 SET FOR LONG DELAY
CALL DELAY
IN STAT
ANI DEIFAC + LOOK AT DRIVYE ACTIVE BIT
JNZ INIT 3 LOOP UNTIL NOT ACTIVE
CALL WAITL ;7 GET ERROR CODE
crI BFH ; CHECK RETURN CODE
JNZ INIT : IF NOT RIGHT, TRY AGAIN

TEST CONTROLLER CODE VERSION

= we s

MV I 4, VERCOM ; GET COMMAND TO READ VERSION # AND # OF DRIVES
CALL WAITO ;3 SEND IT
CALL TURN : WAIT FOR ACCEPTANCE
CALL WALITI : GET ANSWER
ANT OFOH ; MASK 0oUT # OF DRIVES
RET

INITK: CALL INIT s+ INITIALIZE AND TEST VERS. #
RNZ : RETURN IF #>0
LX1I D,MSG4A
CALL PTMSG ; 1SSUE ERROR MESSAGE
STC ; SET ERROR CONDITION
RET

n

1]

;

3

» ——— MESSAGE PRINT ROUTINE---

L

PTMSG: MVI C,LST : CP/M WRITE LIST COMMAND
CALL BDOS + EXECUTE BDOS COMMAND
ORA A 1+ INSURE CARRY 1S CLEARED
RET

»

# ——= OUTPUT BYTE IN ACC IN HEX -~-

?

HEXOT: PUSH PSW ; SAVE BYTE
RRC : SHIFT UPPER NIBBLE DOWN
RRC
RRC
RRC

CALL HEXB ; OUTPUT UPPER NIBBLE IN HEX
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POP PSW i GET BYTE BACK
HEXB:  ANI OFH ; MASK OFF UPPER NIBBLE
ADI 0° i ADD ASCIT BIAS
GP1 "9 4] ; TEST IF NUMERIC
Jc PRT ; YES, S0 DO IT
ADT 7 ; NO, SO ADD BIAS FOR A~F
PRT: MOV C,A ; SETUP FOR OUTPUT
COUT:  PUSH PSH
PUSH H ; BUFFERED CONSOLE OUTPUT
PUSH D
PUSH B
MOV E,C
MV 1 €,CHOUT ; BDOS CHAR. OUTPUT COMMAND
CALL BDOS
POP B
POP D
POP H
POP PSW
RET
»
; =-— OUTPUT (H,L) IN DECIMAL —---
r
DECOUT: LXI D,~10000 ; SET TO SUBTRACT 10000
MV I B, 0" i SET TO SUPRESS LEADING ZEROS
CALL DEC2 ; OUTPUT FIRST CHAR.
LXI p,-1000 ; SET TO SUBTRACT 1000
CALL DEC2 ; OUTPUT SECOND CHAR.
DECH : LXI D,-100 i SET TO SUBTRACT 100
CALL DEC2 ; OUTPUT THIRD CHAR.
LXI D,~-10 i SET TO SUBTRACT 10
CALL DEC2 ; OUTPUT FORTH CHAR.
MV I B,0 i ALLOW LEADING ZERO
LX1 D,-1 ; SET TO SUBTRACT 1
DEC2:  MVI C, 0°~1 i SET CHAR. COUNT
DEC3: SHLD DECBUF i SAVE REMAINDER
INR c i ITNC. ASCIL CHAR. COUNTER
DAD D ; DO SUBTRACTION :
Jc DECI ; LOOP UNTIL UNDERFLOW
LHLD DECBUF ; GET LAST REMAINDER
MOV A,C ; GET CHAR. COUNTER
cHp B : TEST FOR ZERO SUPPRESS
Jz SPACE ; 1SSUE SPACE IF ZERO SUPPRESS IS ON
MV I B,0 . CLEAR ZERO SUPPRESS FLAG
IMp couTt i OUTPUT CHAR.
SPACE: MVI c,” i SEND ASCII SPACE TO CONSOLE
JMP couT

b
;3 —=— OUTPUT BYTE IN DECIMAL -~
b

DECBT: PUSH I

PUSH D

PUSH B

MOV L, A ; SAVE BYTE IN (H,L)

MV T 0,0

MV I B, 0" i SET TO SUPRESS LEADING ZEROS
CALL DECS

pop B
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POP D
POP H
RET

5
Il
"
£l

-— TWO BYTE DECIMAL INPUT ROUTINE ~-

1]
INDEC: LXI H,0 : CLEAR CONVERSION REGISTER
INL: PUSH A
CALL CONNC 3 GET CHARACTER
pPOP H
cPI ' ; IS 1T A SPACE1?
Jz INL ; IGNORE IT
CPl CR : 18 IT A CR?
RZ : YES, SO RETURN
CALL couT : ECHO CHAR.
SUE ‘0 : REMOVE ASCII BIAS
RC : RETURN IF ERROR
cPI 10 : TEST IF TOO BIG
CMC
RC : RETURN IF ERROR
MOV E,L : GET COPY OF (H,L) IN (D,E)
MOV D,H
DAD H ; MULTIPLY BY 5
DAD H
DAD D
DAD H : NOW 10 X STARTING VALUE
MOV E,A
MV I D,0
DAD D : ADD IN NEW UNITS DIGKT
pPUSH H : SAVE IT
LXI D,~MAXSC ; GET MAX. DISC ADDRESS
DAD D
POP H
JNC IMi : IF OK, GET MORE DIGITS
RET ; RETURN IF ERROR
]
i —— YES FUNCTION -~
»
YES: CALL CONNC ; GET CONSOLE CHAR.
CPI x ; IS IT & Y1
Jz YES1
CPI N ; IS IT A W2
JNz YES : IF NEITHER, KEEP TRYING
INR A : SET N STATUS
YESL: PUSH PSW ; SAVE FLAGS
CALL CONOUT ; OUTPUT TO CONSOLE
POP PSU : RESTORE FLAGS
RET
CONNC: CALL CONIN ; GET CHAR. FROM CONSOLE
MOV C,A : SAVE FOR ECHO
CPI 608 : IS IT LOWER CASE?
ic conl : NO, SO CONTINUE
ANT SFH : YES, S0 MASK TO UPPER CASE
CON1;: CPI ‘C'~40R ; LS IT A CONTROL-C?
RNZ : NO, SO RETURN

CTC: LXI D,CM3G POINT TO CONTROL-C MESSAGE



FILE:

EXMG:
EXET:

Ll
n

P
GTDLRV :

GTDRV1:

GTSZ\:

MIRROR

CALL
LX1
CALL
LHLD
SPHL
RET

ASM

PTMSG
D, CRLF
PTHSG
SBUF

PAGE

013

ASK FOR AND GET DRIVE # ---

LXI
CALL
CALL
CPI
Jc
cPI
JNC
SUI1
STA
CALL
LXI
Jup

D, DMSG
PTMSC ;
CONNC
L
GTDRVL
"4+
GTPRV1
0 ;
DRIVE  ;
COUT ;
D,CRLF
PTMSG

ASK
GET

FOR

IF INVALID,

ISSUE MESSAGE

[55UE & CRLF

GET OLD STACK POINTER
SET STACK

BACK TO CP/M

DRIVE #

CONSOLE CHAR.

TRY AGAIN

REMOVE ASCII BIAS

SAVE IT
ECHO IT

ASK FOR AND GET DISC BLOCK LOCATION AND SIZE ---

LXI
CALL
CALL
JC
SHLD
LXI
CALL
CALL
JC
MOV
ORA
J2Z
SHLD
XCHG
LHLD
DAD
LXI
DAD
RNC
LX1X
CALL
JMP

GET SPEED

CALL
CP1
MV I
JZ
cel
MV

n,M8G6
PTMSG
INDEC
GTSIZ
BKSTRT
b,M5G7
PTMSG H
INDEC H
GTSZ1 H
A,H

L H
GTSZ1 ;
BLEN H

we wmr wme o

BKSTRT ;
D ;
D,-MAXSC
D ;

D, BMSG
PTMSG ;
GTS1Z ;

OF BACKUP

CONNC :
‘E :
B,0 ;
GTS | H
‘N” :
B,1 ;

ASK FOR
GET 1T

1F ERROR,

SAVE IT

ASK FOR
GET IT

IF ERROR,

STARTING BLOCK #

TRY AGAIN
IN BUFFER

LENGTH

TRY AGAIN

IS IT ZERO?

YES, S0
SAVE IT

GET STARTING LOC.
FIND ENDING

TRY AGAIN

BACK
LOC.

CHECK IF TOO BIG

PRINT ERROR MESSAGE
TRY AGAILN

(FAST OR NORMAL) ---

GET CHAR.
WAS 1IF FAST?
# FOR FAST

YES

WAS 1T NORMAL?
# FOR NORMAL
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GTS1:

»

»
STMAX:

£ s o 3s

KSUM:

COPY:

XTIN:

MiRROR

JHNZ
CALL
MoV
RET

ASM PAGE 014
GTSPD  ; IF NO MATCH, TRY AGAIN
COuT : ECHO KEY HIT
A,B : GET #

SET BUFFERS FOR WHOLE DISC SAVE/ RESTORE ~--

LXI
SHLD
LXI
SHLD
RET

H,MAXSC
BLEN
H,0
BKSTRT

.
El

GET # 512 BLOCKS ON DISC

GET STARTING DISC ADDRESS

BLOCK CHECKSUM ROUTINE ~--

PUSH
XRA
MOV
ADD
INX
DCR
JNZ
CHMA
INR
POP
RET

INPUT

LDA
LXI
STAX
MV I
CALL
LHLD
PUSH
Lba
MOV
MV I
DAD
SHLD
POP
LXI
MOV
ORA
RZ
MOV
INX
MoV
STAX
INX
INX
DCR
JNZ
RET

H
A
c,M
c
H
B
C

KSuUM+2

m 3>

B3 s we wr Wa He ws W

TEXT LINE AND

PRCTR
D,TXBUF
0
C,RDBUF
BDOS
BFPTR

H

PRCTR
E,A

D,0

D

BFPTR

D
H,TXBUF+
A,M

A

=

=

-

aoTc TS > O

o
=
3

B W3 w3y Wy Te Ws WE @ uwe

=3 s Da D 33 s WA e ms 33 @7

SAVE POINTER

INLTIALIZE

GET BYTE

DO CHECKSHUM

POINT TO NEXT LOC.

COUNT DOWN

LOOP UNTLL DOMNE

FIND NEGATIVE AND RETURN

SAVE IN DISC BUFFER ~--

GET BUFFER SIZE

POINT TO TEXT BUFFER

SAVE MAX SIZE ( FOR CP/M FUNCTION)
GET CP/M BUFFER READ COMMAND
INPUT TEXT STREAM

GET BUFFER POINTER

SAVE IT

GET MAX TEXT BLOCK SIZE

GET INTO (B,E)

COMPUTE NEW POINTER

SAVE IT

GET BACK DESTINATION ADDRESS
; POINT TO BUFFER COUNTER
GET IT

1S IT ZERQ?

YES, SO FINISH

NO, SO GET AS COUNTER
POINT TO START OF TEXT
GET SOURCE BYTE

SAVE COPY AT DESTINATION

COUNT bBOWN # TO COPY
LOOP UNTIL DONE
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. —-— BUFFER FI1LL ROUTINE ---
;
FILBUF: LXI B,SSTZE+4 ; SET SIZE
LXI H,BUF ; LOCATION OF BUFFER
FILL:  MV1 M,  * : FILL WITH SPACES
INX H
pCX B
MOV A,B
ORA c
JINZ FiLL ; LOOP UNTIL DONE
RET
H
;
;
; ---- MESSAGES ----
;
SMSG: BB CR,LF,” —--- CORVUS MIRROR UTILITY —--~'
DB CR,LF,” ( VERSION 1.2 ) ",CR,LF,’$’
MSG2: DB CR,LF,’ --- MIRROR MENU ---",CR,LF

DB CR,LF,” L: LIST THIS MENU’
DB CR,LF,” H: LIST HELP DATA’
BB CR,LF,” B: BACKUP ~

DB CR,LF,” V: VERIFY

DB CR,LF,” I: LDENTLFY’

DB CR,LF,” R: RESTORE °’

DB CR,LF,” Q: QUIT °

DB CR,LF,"§’

ﬁsca; DB CR,LF,"” TASK (L TC LIST) : §~
MSG4: DB CR,LF,07
PR ' ->> THIS FEATURE IS NOT AVAILABLE UNDER VERS. 0 CONTROLLER CODE’
CRLF: bB CR,LF,"§"
MSGE : DB CR,LF,CR,LF,07,” ** DISC R/W ERROR # $°
MSGE1: DB ‘H ** " CR,LF,"§°
BMSG: DB CR,LF,” CORVUS DRIVE # (1-4) ? §°
CMSG: PB "“C" ,CR,LF,"§’
BMSG: DB CR,LF,07,° =-- THIS WOULD EXCEED DISC SIZE -~-",CR,LF,"§’

L
MSG5: DB CR,LF,’ BACKUP ENTIRE CORVUS BISC (Y/N) 7 §°

MSG6: DB CR,LF,’ STARTING DISC BLOCK # ? §°

MSG7: DB CR,LF, " NUMBER OF BLOCKS ?7 §°

MSG8: DB CR,LF,07,” ** THIS WOULD EXCEED DISC SIZE **° CR,LF, " §"
MSGH: DB CR,LF,” --- ENTER TAPE FILE HEADER INFORMATION ---’,CR,LF
MSG9: 3ﬁ Cﬁ,LF,’ DATE : §°
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MSGL1O:
MSGLA:

kl
MSGLl2:
3
MSG12X:
3
MSG13:
»
MSGlé:
H
MSGlaX:
H
MSG1laY:
¥
MSGl4Z:
3
MSGi5:
H
MSG16:
5
M5G17:
8
MSGi8:
;
MSG19;:
H
MSG20:
H
MSG21:
; .
MSG22:
H
MSG23:
5
MS5G24:
H
MSG25:
H
M5G26:

3
MSG27:

DB
DB

DB

DB

DB
DB

DB

DB

DB

DB
DB

DB

DB

CR,LF,” TIME : §~
CR,LF,”’ NAME : &7

CR,LF,” COMMENT : §°

CR,LF,” $’

CR,LF,’ NORMAL OR FAST FORMAT (M/F) 7 $'

CR,LF,” STARTUP RECORDER AND PRESS RETURN §’

CR,LF," >> BACKUP HAS STARTED <<”n(:1@1,,m=,’s.'I

CR,LF

CR,LF,” WAITING FOR RECORDER TO SPEED UP ... ,CR,LF,’§’
CR,LF,” BACKUP IN PROGRESS ... ,CR,LF,”§"

CR,LF,* BACKUP DONE -- NO ERRORS’,CR,LF,"§’

CR,LF,” THERE WERE §°

* DLISC READ ERRORS DURING BACKUP & ,CR,LF

CR,LF,” START RECORDER AT BEGINNING OF IMAGE",CR,LF
CR,LF,” VERIFY IN PROGRESS ...’ ,CR,LF,”§’

CR,LF,’ IMAGE ID NOT EQUAL TO 1’ ,CR,LF,’§"

CR,LF,” MIRROR ERROR 2°,CR,LF, §"

CR,LF,” IMAGE SIZE IS WRONG FOR THIS RESTORE’ ,CR,LF, 5"
CR,LF,’ TIMEOUT ~ VIDEO NOT RECEIVED" ,CR,LF,"$'

CR,LF,” VIDEO INTERRUPTED IN MIDDLE OF IMAGE " ,CR,LF,’$§’

CR,LF, " MIRROR ERROR # §°

CR,LF,’ -~- ERROR STATISTICS --~",CR,LF,CR,LF
* f SOFT ERRORS :§°

CR,LF," # DISC ERRORS : §°

CR,LF,” # OF BLOCKS NEEDING RETRYS : §°

CR,LF,CR,LF,’ ALL DATA RECEIVED ',CR,LF,"$"

CR,LF,07," —-- RETRY NEEDED --~
CR,LF,” START RECORDER AT BEGINNING OF IMAGE -- PRESS RETURHN $

CR,LF,” POSITLON TAPE AND START PLAYBACK "WCR,LF

CR,LF," SEARCHING FOR IMAGE HEADER aas’ ,CR,LF,"$’
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MSG35: DB CR,LF,’ --- IMAGE RECOUKDED FROM CORVUS DRIVE ~--~’, CR,LF
i D3 CR,LF,’ IMAGE IbD : §°

;5037: DB CR,LF,’ IMAGE LENGTH : $°

;5038: DB ' BLOCKS ‘,CR,LF,"§’

;SG39: DB CR,LF,’ SYSTEM : §$’

;5340; DB CR,LF,’ RESTORE ENTIRE DISC {(Y/N) ? §’

»

MS5G41: DB CR,LF,’ POSITION TAPE AND START PLAYBACK °,CR,LF
;

MSG42: DB CR,LF,’ RESTORE IN PROGRESS ...”",CR,LF,"§’

#
SYSTM: DB 115

3
H
’
.
"
3
M

$61: DB CR,LF
DB CR,LF,’ THIS PROGRAM PROVIDES THE BASIC CONTROL FUNCTIONS®
DB CR,LF,’ FOR THE CORVUS "MIRROR" DISC BACKUP SYSTEM. IT WILL'
DB CR,LF,’ ONLY WORK ON SYSTEMS WITH CONTROLLER CODE VERSION > 0.
DB CR,LF,” FUNCTIONS PROVIDED ARE:’,CR,LF
DB CR,LF,” B: BACKUP’

~

DB CR,LF,’ COPY A CONTIGUOUS SECTION OF INFORMATION ON THE’

DB CR,LF,’ CORVUS DRIVE ONTO A VIDEO TAPE FILE."

DB CR,LF,” V: VERIFY’

DB CR,LF,”’ RE-READ A VIDEO TAPE FILE AND VERIFY THAT IT HAS®

DB CR,LF,” BEEN RECORDED CORRECTLY. THIS IS DONE BY TESTING®

DB CR,LF,”’ THE CRC (A FORM OF CHECKSUM) OF EACH RECORD.’

DB CR,LF,” 1: IDENTIFY®

DB CR,LF,’ READ THE HEADER OF A VIDEO TAPE FILE AND LIST IT~

DB CR,LF,” ON THE CONSOLE.’

PB CR,LF,” R: RESTORE’

DB CR,LF,’ COPY A VIDEO TAPE FILE BACK TO THE CORVUS DRIVE.'

DB CR,LF,’ IT NEED NOT BE RESTORED TO THE SAME PLACE IT WAS *

DB GR,LF,” COPIED FROM.’,CR,LF

DB CR,LF,” =~ RETRY’

DB CR,LF,’ THIS FUNCTION IS BUILT IN TO THE VERIFY AND RESTORE’
DB CR,LF,” FUNCTIONS. A RETRY WILL BE REQUESTED IF THE REDUNDANCY®
DB CR,LF,’ BUILT INTO "THE MIRROR" RECORDING FORMAT WAS NOT’

DB CR,LF,’ SUFFICTENT TO RECOVER FROM AN ERROR DETECTED IN ONE OR’
DB CR,LF,’ MORE TAPE RECORDS. 1IN THIS CASE, THE ERROR STATISTICS®
DB CR,LF,” WILL SHOW HOW MANY BLOCKS NEED RETRYS (NOTE: IF THIS’
DB CR,LF.’ NUMBER IS ZERO THEN ALL OF THE DATA WAS RECOVERED)."

DB CR,LF

DB CR,LF,” A CONTROL - C TSSUED IN RESPONSE TO A PROMPT WILL CAUSE’
DB CR,LF,"” AN EXIT BACK TO CP/M. A NON DECIMAL INPUT, LN RESPONSE’
DB CR,LF,” TO A PROMPT REQUESTING A NUMBER, WILL CAUSE A REPEAT OF’
DB CR,LF,” THE QUESTION {( CONTROL -~ C WILL ALWAYS CAUSE AN EXIT)."
DB CR,LF,” THE ONLY NUMERICAL INPUTS REQUIRED ARE ALL IN DECIMAL.’
DB CR,LF,” THME BACKUP ANP RESTORE COMMANDS MAY ASK FOR THE’

DB CR,LF,” " STARTING DISC BLOCK # " AND THE " # OF BLOCKS " *
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DB CR,LF,” (IF YOU ARE NOT SAVING OR RESTORING AN ENTIRE DISC)."
DB CR,LF,  THIS REFERS TO THE ACTUAL INTERNAL ORGANIZATION OF"
DB CR,LF,’ THE DRIVE - WHMICH USES 512 BYTE SECTORS (BLOCKS).’

DB CR,LF,” THE RELATION BETWEEN THE BLOCK ADDRESS (0 - 18935)°
pB CR,LF,” AND THE USUAL 128 BYTE DISC ABDRESS (0 - 75743}’

DB CR,LF," 1S SIMPLE:" ,CR,LF

DB CR,LF,” DISC ADDRESS (128 BYTE) = 4 X BLOCK ADDRESS’,CR,LF
DB CR,LF,” THIS MAY CAUSE A SLIGHT PROBLEM IF YOU WANT TO SAVE *
DB CR,LF,” OR RESTORE DISC DATA AT  DISC ADDRESSES (128 BYTE)’
DB CR,LF,’ THAT ARE NOT DIVISIBLE BY 4.°

DB CR,LF,CR,LF, $"

—-——— BUFFERS AND DATA ~----

» D e o

: \
SBUF: DS 2 ; OLD STACK POINTER
DADD: DS 2 . DISC ADDRESS
BFPTR: DS 2 . BUFFER POLNTER
PRCTR: DS 1 : COUNTER FOR BUFFER ROUTENES
DECBUF: DS 2 . BUFFER FOR DECOUT ROUTINE
RI: DS 1 : BUFFER FCR ERROR CODE
5
MSGPTR: DS 2 . POINTER TO MESSAGE FOR KTST ROUTINE
;
IDENT: DB 10,0,1,0 . COMMAND SEQ. FOR IDENTIFY COMMAND
;
VERIF: DB 10,1,1,0 : COMMAND SEQ. FOR VERIFY COMMAND
H
VERF1: DB 10,6,1,0 . COMMAND FOR RETRY, VERIFY
:
ERCOM: DB 10,2,0,0 : LIST ERRORS COMMAND
RTRBF: DB 10 . RETRY COMMAND
DB 3
RZ: DS 1 : # OF ERRORS (BUFFER)
cK2: DS 1 . BUFFER FOR CHECKSUM
H
DS 5 . EXTRA SPACE
;
TXBUF: DS 200H : TEXT BUFFER AREA
;
COMD: DB 9 : BACKUP COMMAND
DRIVE: DS 1 . BUFFER FOR DRIVE #
ID: DB ] : STANDARD 1ID #
BLEN: DS 2 . BUFFER FOR LENGTH (IN 512 BYTE BLOCKS)
BKSTRT: DS 2 . BUFFER FOR STARTING BLOCK #
CK 1 DS 1 . BUFFER FOR CHECKSUM
BUF: DS 520 . HEADER BUFFER
:
DS 80 . STACK SPACE

STACK  EQU $
;

END
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PSEUDO DRIVE SIZES AND LOCATIONS
FOR USE WITH
THE MIRROR

THE CP/M MIRROR UTILITY PROVIDED BY CORVUS ALLOWS THE USUAL
MIRROR FUNCTIONS (BACKUP, IDENTIFY, VERIFY, AND RESTORE} TO
BE APPLIED TO ANY CONTIGUOUS SECTION OF THE CORVUS DRIVE

{IN TERMS OF 512 BYTE BLOCK ADDRESS AND LENGTH). BECAUSE
CP/M ALLOWS SUCH TOTAL FLEXABILITY FOR THE CHOICE OF DISC
LAYOUT, WE CHOSE TO ALLOW DIRECT SPECIFICATION OF THE BLOCK
ADDRESS AND LENGTH (RATHER THAN ASSUME A SPECIFIC LAYOUT OF
THE PSEUDO DRIVES). HOWEVER, TO BE USEFUL WITH THE MIRROR,
ONE SHOULD DES1GN THE ARRANGEMENT OF THE PSEUDO BRIVES S0
THAT EACH DIRECTORY STARTS ON A 512 BYTE BLOCK BOUNDARY.
ALSO, IT IS USEFUL TO HAVE AT LEAST TWO PSEUDO DRIVES OF
EQUAL S1ZE FOR EACH SIZE CHOSEN. THIS ALLOWS FOR COFPYING

AND RESTORING OF FILES BETWEEN BACKUP TAPE FILES AND ONE OF
THE OTHER PSEUDO DRIVES OF EQUAL SIZE. FOR REFERENCE, WE HAVE
LISTED THE BLOCK ADDRESS AND LENGTHS FOR THE CP/M 1.4 AND 2.0
INTERFACE ROUTINES DISTRIBUTED WITH THIS RELEASE OF OUR
SOFTWARE -

SYSTEM DRIVE STARTING BLOCK BLOCK LENGTH
NUMBER

cP/M 2.0 A 18 2440

(B10OSC.ASH) B 9486 9440

{BIOSCT.ASH}

(CLINK2.ASM) c 18 9440
D 9486 9440
CP/M 1.4 c 0 1024
(CLINK.ASM) D 1024 1024
E 2048 1024
F jorz 1024
G 4096 1624
H 5120 1024
1 6144 1024
J 7168 1024
X 8192 1024
L 9216 1024
M 10240 1024
N 11264 7648






