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DDSC #1

THE DOS MOVER
Relocatlon Routines For Moving The Standard
NORTH STAR DISC OPERATING SYSTEM
Purpose |

This software rackage 1is designed to allow relocation of
the standard issue of North Star DOS (at 2000H), including I/0
patches, to any new starting address. These routines will only
work on those systems using the standard DOS at 2000H and the
control ROM at E90OH. These relocated versions of DOS are not
replacements for the standard DOS., They will not work directly
with the standard issue of North Star Basic (without patching)
since 1t uses the I/0 jump table of the DOS at 2000H. However,
they are likely to be very useful for those who wish to use their
disc system with software that would normally overlap the
standard DOS at 2000H. Such programs include most of the
versions of Basic available for 8080/Z-80 based systems as well
as many machlne language games and utilities.

Regquirements

A, Hardware requirements

A 8080/2-80 based computer system with a North Star
Microdisc system or a Horilzon system with control

ROM at ESO00H configured for the standard DOS at 2000H,
During relocation, there must be continuous RAM

from 2000H to 3FFFH.

Be. Software requirements

A recent release of the standard North Star DOS (at
2000H), The DOS MOVER routines are known to work for
DOS version 2, release 3 and Horizon DOS version 3.1,

A program 1s provided to test your DOS for compatibility
with the relocation routines.

‘s

Ce Human requirements

It is likely that any person that is familiar with the
use of thelr computer and some simple 8080 machine
coding can use this software package.

Introduction

The standard issue of North Star Dos (STDOS) is located
at 2000H. with a control ROM at E900H., This ROM contains the
the main disc control routines as well as a bootstrap loader to
load the standard DOS. This loader loads the stack at 2114H
end then loads the sector at disc address 4 into memory starting
at 2000H, It then jumps to 2004H, to a routine that loads the
remaining sectors of STDOS, " Some of the routines within the ROM
use a 4 byte buffer starting at 2000H for keeping track of the
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disc drive head positions of the various (up to 3) drives on

the system. Thus, it is apparent that a relocated version of
DOS must not use the ROM routines and it cannot be booted up

directly with the ROM (without altering the ROM),

The DOS MOVER routines solve these problems by creating
relocated versions of DOS that do not use the ROM. This is done
by appending relocated versions of some of the ROM routlnes to
the relocated DOS, Thus these relocated verslons of DOS are 11
blocks long (instead of 10 blocks for STDOS). These relocated
versions would normally be loaded from STDOS ( or another relocated
DOS). However, a short boot routine 1s provided that allows
one to boot up Indlrectly from the ROM bootstrap with a relocated
version of DOS.

The DOS MOVER diskette supplied contains 5 files:

l. DOS A blank file for the userts DOS.

2. CHKR A program to test your copy of STDOS for
compatability with the relocation routines,

3. BOOT A routine used to make a relocated version
of DOS boot up with the ROM bootstrap.,

4, CRDOS1 The DOS relocator creation vrogram.

5, CRDQOSZ2 Same as CRDOS1 but for the most recent
version of STDOS such as used on the
Horizon system.

The format of the remainlng documentation consists .of
simple descriptions and examples of the use of the DOS MOVER
routiness The appendlx contalns a more detailed description
of the worklings of the relocation process. It 1s suggested
that the user read a2ll of the material before using any of
software nrovided. 1In the examples provided, the underlined
commands Indlicate user inputs to program prompts.

Program Descriontlions and Examples

A. CHKR

This program 1s used to test your copy of STDOS for
compatability with the relocation routines, Incompatablllty
can result from very old versions of STDOS, extensively
modified versions, or very new versions of STDOS released after
your copy of the DOS MOVER was made.

To use the program, load your copy of STDOS and :

1. Run CHKR with the GO command,

2. Answer the prompt with the starting address of
STDOS (see the appendlx for extended capabilities).

CHKR wlll then examine selected portions of STDOS and respond
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with a recommendation as to compatabillty. It then returns to
the DOS that loaded 1it.

- 0 e e Exammle, use CHKR to test STDOS ~=-ecwcecoaa
#G0 CHXR
—=

== DOS CHECKER ==
START ADDRESS OF THE DOS TO BE TESTED : 2000?

THIS DOS CAN PROBABLY BE RELOCATED WITH CRDOS1
i# @— preturn to calling DOS

GHKR is not infallible. It does not check all of the DOS,
This was a deliberate compromise chosen because the relocation
routines are usually capable of correctly relocating patches
made to the main parts of DOS provided no calls to the ROM
routines have been moved or added.

B. CRDOS (CRDOS1 and CRDOSZ)

Thils program examines the standard DOS at 2000H {(with
your I/0 patches) and the standard ROM at ESOOH and copys
selected portions of these programs to RAM beginning at 2A00H
and relocates the code to create a relocated version of DOS
at 2A00H ( it can be run at its present location). It also
creates a pointer table driven relocation routine behind this
DOS (starting at 3500H) which can be used to create relocated
versions of DOS for any start address. This combined DOS and
relocator ‘at 2A00H is called RDOS and is to be save and used
to generate relocated versions of DOS. This two step process
was chosen to avoid copyright problems with North Star. It
also provides a very reliable method of generating the relocated
versions of DOS. Note that the relocated versions of DOS will
automatically have all of the I/0 routines and patches that
were made in your copy of the standard DOS at 2000H.

To use CRDOS (1 or 2), load your STDOS and:

1. Run the recommended (by CHKR) version of CRDOS with
the GO command.

2. Note the slze of the RDOS that was created,

3. Create a file for RDOS and save it on the disc.

4, Test the relocated DOS at 2A00H (part of RDOS).
---------- Example, CHKR recommended using CRDOS] -—ww=mmm=

*G0 CRDOS%7
RDOS : 2A00H - 38FCH < the size of RDOS for a simple
port oriented I/0 patch as

#%CR RDOS 16 given in the North Star manual,

2‘\
#5F RDOS ZAOO a more complex I/0 pateh may
give an RDOS 16 blocks long.
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#JP 2AOO7 «—— test the relocated DOS."

~=ma= DOS AT 2A00H ====

eeE__o_y -4 test self identification feafure.
==== DOS AT 2400H =w==-

#* 4 other tests of all commands,

After you have verifled that the DOS at 2A00H works
correctly, reboot your standard DOS (#JP E900 ) and create
a relocated DOS with RDOS. If the DOS dld not work correctly,
review the possible problems discussed in the appendix.

Ce RDOS

This program was created from your copy of STDOS
and the standard ROM. It can be used to generate relocated
versions of DOS for any new starting address. You should
never have to use CRDOS again unless you declide to add new
patches to your STDOS that you want transferred to the
relocated versions.

To use RDOS:

1. Boot up with STDOS.

2. Create a disc file 11 blocks long to copy the
relocated verslon into.

3. Change the file type to a type 1 fille at the
speclfled load address.

4, Load the relocating DOS (RDOS) at 2AO00H.
5. Jump to the relocation routine at 3500H.

8. After the prompt, give the desired new start address
( the same as used in step 3) and hit carrlage return.
A control-C will sbort the process and return to
STDOS at 2028H. Any other non-hex characters will
initiate a restart of the relocator. The relocation
process is virtually instantaneous. When 1t is
completed, the relocation routine is disabled and
the standard DOS is restarted. The program from
2A00H to 34FFH has now been modified so that it will
run at the new origin,

7. Save the relocated DOS on the file that you created.

8., Test it by loading it with the GO command.
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--------- Example, create a DOS at 6BOOH =eevwcmccccenw.
( this is the highest location allowed if you only have
32K of RAM starting at O and you want your DOS to use

IN, DT, CF, and CD.)

#CR DOS6B 11?

#TY DOS6B 1 6800;

#*LF RDOS 2AOO;

#*JP 3500
————————————— 7

-= DOSXX RELOCATOR -~
NEW START ADDRESS : 6BOO;

7

#SF DOS6B 2A00

/

wmewe DOS AT 6BOOH www=
#L,1 07 - test self 1ldentification feature,

%GO DOSEB

w==w= DOS AT 6BOOH ====
3

De BOOT

Thils program provides a way of booting up with a
relocated version of DOS by using the ROM bootstrap routine.
This 1s done by placing the BOOT program at disc¢ address 4
followed by a copy of the relocated DOS, The ROM bootstrap
program loads the BOOT at 2000H and it loads the relocated DOS
at its speclfled start address, Note, thls operation overwrites
the first 256 bytes ( and stack area ) beginning at 2000H. Thus,
this 13 most likely to be useful when your system is first
turned on and there 1s no useful Informatlion storred in the
first 275 bytes starting at 2000H,

To use BOOT:

1. 1Initialize a blank disc and create files for BOOT
and the relocated DOS starting at disc address 4.

2. Change the file type of the file for the relocated
DOS to a type 1 flle at the specified load address
(this will allow you to use the DOS independently
of the BOOT),

3. Load RDOS and run the relocator.

4., Load BOOT at some convenient location (say 1000H)
and patch in the desired start address of the
relocated DOS at relative address 37H (1037H),
Example: a relocated DOS at 6BOOH requires the patch:

1037: 00
1038: 6B .
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Save the patched BOOT on the disc beginning at
disc address 4.

Save the relocated DOS on the disc beglinning at
disc address 5,

Test the program by jumping to the ROM at E90OH.
The relocated DOS should load and identify itself.

~-= Example, create a selfbooting DOS at 6BOOH ==mwww=-

3
1N,

#CR_BOOT 17

44— put In the blank disc

#CR DOS6B 11
—w—;

#TY DOS6B 1 6B097

#LF RDOS 2Aoq7'- put in the disc with RDOS and BOOT

%JP_ 3500
—

== DOSXX RELOCATOR ==
NEW START ADDRESS : 6BOO7

#LF_BOOT 1000,
[ 4

4———pateh the copy of BOOT and
#3F BOOT IOOO; ‘ put in the initiallzed disc

8P DOS6RB 2AOQ;
#*JP E900

’ W—————— test self boot
~=== DOS AT B6BOOH ==--

a*
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APPENDIX

Similarities of STDOS and the relocated versions of DOS,

1. The jump table and read-after-write flag are in the
same relative positions (relative address: 04H=-2BH).

2. Most of the code and tables from relative address B82H
to O9FFH 1s In the same place, This includes the 2586
byte I/0 area (relative address: 0900H=-09FFH).

3. A modified version of the control ROM is loaded in the
256 byte area above the I/0 area (rel. add.: OAOOH=OAFFH).
Thus, this verslon takes up 11l blocks on the disc,

4. The 2560 byte area used for disc copy, test, and
Initialization was shifted up by 256 bytes to relative
address: OBOOH~15FFH,

5. The head position buffer (4 bytes) usually found at
rel., add. : 0=3 has been shifted up to relative add.:
5AH~5DH,., This was done to put a jump at relative
posltlion O, This allows the DOS GO command to be used
to load and start one of the relocated versions.

6. A sign on message has been added that identifies the
start address of the relocated DOS. This feature will
be Invoked by a jump to its start address or an attempt
to 1list the directory of drive O (#LI 0)= which gives the
usual error message in the standard DOS. Also, every time
that the sign on message is printed out, the head posltion
buffer is initialized to 59H.

Comments on the Relocatlon Process

A. CRDOS

The relocation routlnes In CRDOS are similar to those
found in s disassembler. They operate by scanning the code
and comparing suspected instruction bytes to tables of 3
and 2 byte (8080) instructions. Those 3 byte Instructions
whilch appear to reference an address within the standard
DOS are relocated and theilr positions are saved 1ln a -table
starting at 35BCH, This process 1s not infalible. However,
the relocation 1s done in sections and other routines make
up for deficiencies that are known to occure when used on
a copy of the standard DOS., This method is quite 1insensative
to the nature of the I/0 patches or even patches made to
internal positlons of the DOS. These patches will be handled
correctly provided the following rules are observed:



l. The patches muét not involve moving or adding
calls or jumps to the control ROM at E90OH,

2. They must be done cleanly by using NOPs (OOH) in
place of fragments of the previous code that sare
no longer used. Such fragments can throw the
relocator "out of step" as it scans thru the DOS.

3, If the I/0 routines (starting at 2900H) are separated
by any extra space, insure that elther all the extra
space 1s filled by NOPs or that at least 3 NOPs
preceed the beginning of each of these separated
routlines. This insures that either the relocator
never gets out of step or that it at least gets back
in step before it encounters any valid machine code.

4, Any 3 byte 8080 instructions used in your patches will
be relocated 1f the 2 byte operand appears to reference
an address within the DOS (2002H=-20FFH). There is a
way to correct errors made in this way by patching
RDOS., However, thils 1s usually unnecessary. Note,
this method does not relocate (re-address) calls or
jumps to external monitor ROMS (which is the desired
reaponse ), '

5. The patch should not involve moving any part of the
DOS command symbol table, However, the command
nemes and jump addresses can be changed without any
problems with the relocator.

6+ The use of some Z=80 codes not valid for the 8080A is
llkely to get the relocator out of step. However,
errors made in this way can often be corrected by
patching RDOS, Horizon DOS does not usually contain
any of these instructions.

Most people will probably not have to worry about the
above details if they made their own I/0 patches from the
original copy of STDOS supplied with their system. This copy
usually has the I/0 area filled with NOPs end no unusual or
"unclean" patches in the DOS., The major problem 1ls that some
people may never have recelved a copy of STDOS. Our initial
testing of this product uncovered that some computer stores
were copylng their own patched versions of STDOS over the
original versions on the disc shipped with the system.. This
is often done without telling the customer that 1t was done or
the preclse nature of the patches made~ even though the label
on the dise suggests that it is the original version from
North Star., If THE DOS MOVER does not work on your DOS, even
though you believe that the above rules were obeyed, we suggest
that you ask for some help at the computer store that sold you
your system. They may know what part of their patches to fix
or supply you with a copy of the orlginal STDOS.
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Be RDOS

The relocator part of RDOS works by using a table of over
400 addresses (2 byte pointers) that point to the positions in
the relocated DOS (at 2A00H) that require relocation, These
points are the operands of 3 byte instructions like LHLD, SHLD,
STA, LDA, JMP, CALL, and LXI. This table 1s at the end of the
relocator starting at 35BCH, It was filled by CRDOS as it
scanned the code in STDOS., In the event that CRDOS was unsable
to accomplish the entire relocation correctly (for reasons
discussed above), you may be able to fix RDOS. This will
require locating the incorrectly relocated code, patchling it
so that the DOS at 24A00H will work correctly, and adding or
disabling pointers in the relocation table. The errors are
probably involved with your patches to the code. The polnters
associated with the I/0 patches typically start at 38F8H unless
patches have been made to the main part of DOS. The position
of the first empty position in the pointer table is given when
CRDOS is finished (38FCH in the examples given earlier)., A
polinter can be disabled by replacing it by a new pointer to a
buffer area in RDOS (whose data is unimportant). Such an
address is 3200H. If you must add a new pointer to the table,
insert the new pointer at the end of the table and increment
the table length word at 351AH:

3519: ILXI B, LEN .
As an example of how the table is addressed, note that the first
pointer in the table (at 35BCH) points to the operand of the
of the JMP instruction at 2A00H:

35BC: 01
35BD: 2A

2A00: C3 5E 2A  JMP 2A5EH .

Extended features of CHKR and CRDOS

Both CHKR and CRDOS have an unusual feature that may be
of some interest. They can both be used from a relocated
version of DOS, although CRDOS must still have an example of
STDOS at 2000H. They both must be started from a copy of
DOS (possibly a relocated version of STDOS). This can be done
either by the GO command or a LF command followed by a JP 2A00.
In either of these cases, DOS puts a return address on the stack
(DOS origine82H), CHKR and CRDOS use this address to set theilr
return address as well as to compute the locations of the 1/0
jump table positions, These features may be of use in a
computer store situation where the customers copy of STDOS
(with unusual I/0 patches) is located at 2000H. Thus both
CHKR and CRDOS can be run from & relocated version of DOS
(with the store's I/0 ) to test and configure a relocating
DOS from the customers STDOS., Also, note that CHKR can also
be used to test the customer STDOS by loading 1t at some other
location (say 1000H) and then running CHKR from the store STDOS
(at 2000H) and giving CHKR the address of the STDOS at 1000H.

9
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IV. Warning on jumping between different versions of DOS

Jumping between different versions of DOS can cause
problems because the hardware does not keep track of the
drive head positions. This is done by each individual version
of DOS in software. When a new version of DOS is first loaded,
its head position buffer is filled with 59H which causes an
initialization to track O (a Home operation) before any other
disc operations., If you then jump to another version of DOS
that last thought the head was over track 2, it will become
confused. You can demonstrate this most directly (and
non destructively) by trying to list the directory in such
a situation (you get a sort of random dump of characters).
Thus, the safe thing to do is reboot between jumps to versions
of DOS that have already accessed the disc at least once. .
Another option 1s to jump to the system monitor and relnltlalize
the head buffer with 59H, The relocated versions of DOS do this
automatically when the sign on message 1s printed out. '

This Product 1is Distributed thru the

DIGITAL DELI SOFTWARE COOPERATIVE
(DDSC)

What 1s DDSC, I here you ask. DDSC is at this moment
an experiment. The Intention is to provide a way for
independent authors of significant software to market their
products thru a common organization. We hope to galn consumer
support and recognition by setting standards for software
quality and documentation as well as reasonable prices.
Distribution of many products thru a common organization
should lower the distribution costs as well as provide varilous
services that would be too expensive for single authors. By
organizing the cooperstive around an established computer
store (The Digital Deli) we have direct access to the consumer
market, a real malling address and phone number (not just
a2 mail drop), and a resident business consultant who regularly
deals with the home computer (or small business computer) market.

This experiment will never get off the ground 1f the
consumer market still belleves that software should all be free.
If your friends want a copy of this software or a relocated
DOS created by it, they should pay for it in the same way
that they purchased the parts of their computer. A number of
very interesting software projects are in a holdlng pattern
awaiting the results of this experiment. You the consumer
will determine by your actions if any of these new products
are ever released.

The DIGITAL DELI
80 West El Camino Real
Mountain View, Ca. 94041

(415) 961-2670



