


































































AS.68K 

LO.68K 

RELOC.68K 

PUTBOOT.68 

ED.68K 

DDT.68K 

DDTl.68K 

CPMLIB 

LDRLIB 

the assembler program provided by Digital 
Research with CP/M-68K. 

the linker program provided 
Research with CP/M-68K. 

by Digital 

the relocator program provided by Digital 
Research with CP/M-68K. 

the program used to place a loader file onto 
the system tracks of a diskette. 

the editor program provided by Digital 
Research with CP/M-68K. 

a debugging program provided by Digital 
Research with CP/M-68K. 

a DDT overlay file. 

an archive file containing Digital Research 
supplied object code functions that are 
linked to the BIOS.S file using the program 
LO.68K. 

an archive file containing Digital Research 
supplied object code functions that are 
linked to the LBIOS.S file using the program 
LO.68K. 

AS68SYMB.DAT a data file that must be available on the 

MAKESYS.SUB 

RC.SUB 

MAKELDR.SUB 

currently logged disk when running the 
assembler program AS.68K 

a submit file which assembles and links the 
BIOS.S file. MAKESYS.SUB provides the correct 
command lines for proper assembly, and 
produces the relocatable file CPM.REL. 

a submit file which relocates the file 
CPM.REL. RC.SUB provides the correct command 
lines for proper relocation and produces the 
executable BIOS file CPM.SYS. 

a submit file which assembles and links the 
loader file LBIOS.S. MAKELDR.SUB provides the 
correct command lines for proper assembly and 
produces the executable loader file 
CPMLDR.SYS. 

MODIFICATION REQUIREMENT TABLE 

The following table explains which files must be modified in 
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SUPPLIED VARIATIONS OF THE CPM.SYS FILE 

In an effort to make it easier for you to modify your 
standard operating system to accommodate commonly supported 
options, the CP/M-68K distribution diskettes (specifically #1 and 
#2) come with several executable BIOS files which are variations 
of the standard BIOS. These files are named 

CPM?????SYS 

where the ? s are optional characters which denote various 
configurations supported by a particular BIOS. 

Here is a chart of what each? character can contain: 

C P M ? ? ? ? ? • S Y S 

I FOR I/03 OR 4 & ) I\l\l\_ 128K OF MEMORY; --S FOR SYSTEM SUPPORT 340 FOR D3 & Q540 HD 
& 256K OF MEMORY 35 FOR D3 & ST506 HD 

/ 210 FOR D2 & FUJITSU 10M HD 
/ 220 FOR D2 & FUJITSU 20M HD 

F FOR FLOPPY AS DRIVE A, 240 FOR D2 & FUJITSU 40M HD 
H FOR HARD DISK AS DRIVE A 

For example, a file named CPMSH340.SYS supports the SYSTEM 
SUPPORT serial port as its system console port, 256 Kbytes of 
memory, and a DISK3 with a Quantum Q540 hard disk. 

If you wish to set up a boot diskette that loads a BIOS that 
is supplied in one of the CPM?????SYS files, then you simply 
rename that file to CPM.SYS and put it in place of the original 
CPM.SYS file on your boot diskette. 

For example, let's set up a boot diskette for a SYSTEM 
SUPPORT, 256K of memory, and a DISK3 with a Quantum Q540 hard 
disk. First, make copies of your master diskettes and put the 
originals away for safe keeping. On the cQPY of distribution 
diskette #1, erase all CPM?????SYS files except CPMSH340.SYS and 
CPM.SYS (this will make room on the diskette). Next, rename the 
CPM.SYS file to CPMFLPY.SYS. Finally, rename the CPMSH340.SYS 
file to CPM.SYS. The diskette will now boot and load the Quantum 
Q540 hard disk as drives A through E. 
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order to accomplish desired changes in the operating system. 

DESIRED CHANGE MODIFY BIOS I MODIFY LOADER 

SYSTEM CONSLE I/O I x x 
-----------------------------------------------------------
I/O BAUD RATE I X 
-----------------------------------------------------------
FLOPPY DISK STEP RATE I X 
-----------------------------------------------------------
HARD DISK SELECT I X 
-----------------------------------------------------------
FLOPPY/HARD DISK ORDER I X 
-----------------------------------------------------------
MEMORY SIZE I X 
-----------------------------------------------------------
EXTRA FLOPPY DISK SELECT I X 
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SUPPLIED VARIATIONS OF THE STANDARD LOADER 

In order to make it easy for the user who wants to change 
the loader on his system boot diskette, distribution diskette 
#1 comes with two executable loader files: 

1) CPMLDRSS.SYS - a loader that initializes the SYSTEM 
SUPPORT serial port as the system console I/O device, and the 
floppy disk drive step rate to 3 milliseconds. This loader is 
already on the system tracks of distribution diskette #1. 

2) CPMLDRIO.SYS - a loader that initializes the 1/03 or 4 
relative user 7 serial port as the system console I/O device, and 
the floppy disk drive step rate to 8 milliseconds. This loader 
is already in place on the system tracks of distribution diskette 
#2. 

Now, let's put the loader for SYSTEM SUPPORT console, 256K, 
and 3 millisecond step rate on a blank diskette. First, format 
the write-enabled blank diskette, and PIP the following files to 
it: PUTBOOT.68K and CPMLDRSS.SYS. Next, log on to this newly 
formatted diskette, and type: 

"PUTBOOT CPMLDRSS.SYS y" 

where "y" is the logical letter of the currently logged drive. 
This puts the loader file onto the system tracks of the 

diskette. ,Now the diskette only needs an executable BIOS fi Ie 
(CPM.SYS) to be a boot diskette. 

BIOS DATA CONSTANTS 

If neither the standard BIOS file nor the alternate 
executable BIOS files that are supplied with the distribution 
diskettes are adequate for your use, you may want to change the 
BIOS source file (BIOS.S) and reassemble it to produce a custom 
BIOS. The simplest way to change the BIOS.S file is to change 
certain data constants (assembly language "equates") that are 
declared in its first 50 lines. Here is a list of the constants, 
what line number of the source code they are found on, what they 
determine, and how to set them. 

1) 
SYSSUP 
set it 
user 7. 

"SYSSUP", line 23 - determines console I/O device. Set 
to "0" for console device at SYSTEM SUPPORT serial port; 
to "I" for console device at INTERFACER 3 or 4 relative 

An equate of the same name must be set the same way in 
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the loader source. 

2) "HIMEM", line 25 - determines top of transient program 
area (TPA). Change this when you want your system to reside in a 
larger block of memory than 12BK.or 256K (smaller blocks are not 
recommended as they do not leave enough transient program area). 
HIMEM is a hex value that should always follow this formula: 

HIMEM = [(highest memory address + l)H - BOOOH]. 

For example, in a system with 256 Kbytes of memory, the 
highest address in hex is 3FFFF. Using the above formula: 

HIMEM = [(3FFFF + l)H - BOOOH] = 35000 

Note that a change in the value of HIMEM must be taken into 
account when relocating the assembled BIOS (see below). 

3) "ORDER", line 27 - determines the order of disk drive 
logical letters when the system contains a floppy and a hard 
disk. Setting ORDER to "0" for a floppy/hard system makes the 
floppy drives correspond to logical drives A through D, and the 
hard drive correspond to logical drives E through I. (In systems 
with less than four floppies, the logical partitioning of the 
hard drive begins with C.) Setting ORDER to "1" for a floppy/hard 
system makes the hard drive correspond to logical drives A 
through E, and the floppy drives correspond to logical drives F 
through I. (In systems with an ST-506 type 5-Megabyte drive, the 
hard drive will only occupy logical drive A. But the logical 
partitioning of the floppy drives will still begin with E unless 
the equa te "FDBASE" is chang.ed.) In floppy-only systems, ORDER 
must be set to "0". 

4) "XDB " , line 29 - determines whether the system supports 
two or four floppies. Set XDB to "0" for four floppies, and to 
"I" for only two floppies. 

5) "FDBASE", line 31 - determines the logical number of the 
first floppy drive. Set FDBASE to "0" for floppy-only systems 
and floppy/hard systems where ORDER (see above) is set to "0"; 
set FDBASE to the number of logical partitions of the hard drive 
in hard/floppy systems where ORDER is set to "I". (Number of 
logical partitions is 5 for Q540 and 1 for ST-506.) 

6) "D2????", lines 36 to 39 - equates to select DISK2 
drivers for one of four types of hard drives. "????" variations 
depend on the type of hard drive; here are the options supported: 

A) "M10" - 10 Mbyte Fujitsu drive (2301 series) 
B) "M20" - 20 Mbyte Fujitsu drive (2302 series) 
C) "F20B" - BE type 20 Mbyte Fujitsu drive (23XX-BE 

series) 
D) "F40B" - BE type 40 Mbyte Fujitsu drive (23XX-BE 

series) 

8 



Set one of these equates to "0" to assemble the BIOS with 
drivers forthe D{SK2 with that particular drive. Only one hard 
disk driver equate (DISK2 ~ DISK3) should be set to "0". 

7) "D3??", lines 43 and 44 - equates to select DISK3 drivers 
to one of two types of hard drive. ".??" variations depend on the 
type of hard drive; here are the options supported: 

A) "M5" - 5 Mbyte ST-506 type drive 
B) "M40" - 40 Mbyte Quantum drive (Q540 series) 

Set one of these equates to "0" to assemble the BIOS with 
drivers for-the DISK3 with that particular drive. Only one hard 
disk driver equate (DISK2 or DISK3) should be set to "0". 

LOADER DATA CONSTANTS 

If neither of the alternate executable loader files that are 
provided with the distribution diskettes are adequate for your 
needs, you may want to change the loader source file and 
reassemble it to produce a custom loader. There are actually two 
source files for the loader: BOOT.S and LBIOS.S. Since BOOT.S 
is, by design, very simple, it should be left intact; any changes 
to the loader should be made in the file LBIOS.S. 

The simplest way to modify the LBIOS.S file is to change the 
data constants (assembly language equates) or certain 
initialization bytes which are found in the first seventy lines 
of the file. Here is a list of those constants and 
initialization bytes, what line number of the source code they 
are found on, what they determine, and how to set them. 

1) "SYSSUP", line 12 - determines console device. Set 
"SYSSUP" to "0" for console device at SYSTEM SUPPORT, and to "I" 
for console device at INTERFACER 3 or 4, relative user 7. An 
equate of the same name in the BIOS.S file must be set in the 
same way. 

2) "STEPR8", line 29 - determines the step rate for the 
floppy disk drive(s). Set it to the number of the desired actual 
step rate in milliseconds (3 for 3 mSecs., 8 for 8 mSecs.). 

3) I/O device protocol (baud rate, parity, etc.) bytes 
lines 42 and 43 for SYSTEM SUPPORT as console device, lines 50 
and 51 for INTERFACER 3 or 4 as console device, lines 57 and 58 
for PRINTER 0, and lines 62 and 63 for printer 1. The specific 
bytes which can be changed are underlined in the following 
excerpts from the code: 

console device routines "move.b #$ee, · .. 
move.b #$3e, " · . . 

printer routines "move.b #$ee, · . . 
move.b #$7e, " 
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The underlined bytes are bytes which initialize the 
registers of the programmable USART chips on the I/O cards. 
can be changed according to the charts provided on the top 
of page eighteen of the INTERFACER 4 MANUAL. 

mode 
They 
half 

For example, if the console I/O device is the SYSTEM 
SUPPORT, and you wish to change its baud rate to 19.2 kilobaud·, 
replace the hex byte "3e" on line 43 with the hex byte "3f". 

EDITING THE SOURCE FILES 

Once you know where to find the constants and initialization 
bytes in the source files for the loader and BIOS, the next step 
is changing them with an editor. The only text editor that comes 
with CompuPro's CP/M-68K is the program ED.68K, supplied by. 
Digital research with CP/M-68K. Instructions on its use are in 
the CP/M-68K USER'S GUIDE (pages 79-103), also supplied by 
Digital Research with CP/M-68K. If you are not already familiar 
with ED.68K (it is almost identical to ED.COM and ED.CMD) then 
you should practice the basic append, insert, delete and exit 
commands on a garbage file before attempting to edit an important 
source file. (Of course no mistakes could be at all disastrous 
because you have already copied and stored the distribution 
masters and are only working with the copies.) 

One tip for those using ED.68K: after opening a file with 
ED.68K, you have to append lines from it into your working text 
buffer. The simplest way to do this is by typing "#A"; this will 
append all of the lines of the opened file into your buffer. 
Unfortunately, the file BIOS.S is too large to fit into the 
ED.68K buffer" so you should just append the first 200 or so 
lines as they include all of the code you would normally want to 
change. (Note that the file LBIOS.S will entirely fit into the 
ED.68K buffer.) 

REASSEMBLING A MODIFIED BIOS 

Once the desired changes have been edited into BIOS.S source 
file, it must then be assembled, linked with the library routines 
supplied by Digital Research, and relocated for the appropriate 
memory size. To make those steps as easy as possible, two submit 
files have been supplied on distribution diskette #1: 
MAKESYS.SUB which assembles and links the BIOS, and RC.SUB which 
relocates it. 

MAKESYS.SUB is made up of the following three command lines: 

1) "as -1 BIOS.S" which assembles the file BIOS.S, ensures 
that all--address constants are generated as longwords, and 
produces an object code output file called BIOS.O. 

2) "10 -r -ucpm -0 cpm.rel cpmlib BIOS.O" which links BIOS.O 
with the CPMLIB file of Digital Research routines, preserves the 
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relocation bits, and produces a relocatable output file called 
CPM.REL. 

3) "era BIOS.O" which erases the post-assembled, pre-linked 
file BIOS.O to save disk space. (When MAKESYS.SUB is run on 
systems with large amounts of disk space, this line may be 
considered unnecessary, and edited out.) 

In order to run MAKESYS.SUB, you will need the following 
files on the currently logged, write-enabled disk drive: 

BIOS.S 
AS68SYMB.DAT 

AS.68K 
CPMLIB 

LO.68K 
MAKESYS.SUB 

You may want to run MAKESYS.SUB on M-DRIVE or a hard drive if 
either are available because it takes a few minutes to run on the 
floppy. 

When you have the correct files on the correct drive, type 
"MAKESYS" and watch for errors. If no error messages appear 
during any of the phases of MAKESYS.SUB, you have created a 
relocatable BIOS file called CPM.REL and are now ready to 
relocate CPM.REL using RC.SUB. Be aware that since MAKESYS.SUB 
is a SUBMIT file, an error during the assembly phase will not 
prevent the running of the linking and erasing phases. If any 
errors are noted, refer to appendix tables E-2 (pp. 161-171) and 
E-9 (pp. 187-191) of the DIGITAL RESEARCH CP/M-68K PROGRAMMER'S 
GUIDE. 

When -you have successfully assembled the BIOS and created 
the CPM.REL file, you can relocate it using RC.SUB. RC.SUB is 
made up of the following two command lines: 

1) "reloc -b35000 cpm.rel $l:cpm.sys" which relocates the 
file CPM.REL with a starting address 35000H, and produces an 
executable BIOS file called CPM.SYS on the drive of the logical 
letter invoked on the command line (e.g. typing "RC A" will put 
CPM.SYS on logical drive A). The use of parameter "-b35000" 
assumes that the BIOS.S constant HIMEM has not been changed (see 
BIOS DATA CONSTANTS above) If HIMEM has been changed, the RC.SUB 
file should be edited to reflect the new value or the correct 
relocation command sequence should be entered manually, without 
using the submit file RC.SUB. 

2) "era cpm.rel" erases the CPM.REL file created by the 
MAKESYS.SUB file since it is no longer needed. Again, when using 
a system with ample disk space, you may want to edit out this 
line of the submit file. 

In order to run RC.SUB, you need the following files 
resident on the currently logged disk drive: 

RC.SUB RELOC.68K CPM.REL 

In addition you should have a write-enabled floppy diskette ready 

11 



for the destination disk drive. (You can send the output file to 
a hard disk logical drive for speed and ease, but at this date, 
CP/M-68K cannot load the BIOS from the hard disk at boot time.) 

When you have the appropriate files ready, type "RC 
where "Y" 'is the logical letter of the destination drive. 
completes the regeneration of a non-standard BIOS. 

Y", 
This 

Obviously, the process executed by RC.SUB is not a 
complicated one and you may choose simply to use the file as a 
guide for typing out the actual command lines yourself. 

REASSEMBLING A MODIFIED LOADER 

Once you have made the desired changes to the LBIOS.S loader 
file, you must assemble both BOOT.S and LBIOS.S, and link them 
together with the library of CP/M routines supplied by Digital 
Research (the loader does not need to be relocated). To make this 
easy, a SUBMIT file called MAKELDR.SUB is provided on 
distribution diskette #1 which includes the correct command lines 
for successful assembly and linking of the loader files. SUB is 
comprised of the following five command lines: 

1) "as boot.s" assembles the source file BOOT.S and produces 
the object code file BOOT.O. 

2) "as -1 lBIOS.S" assembles the source file LBIOS.S, 
assures th~alr-addresses are longwords, and produces the object 
code file LBIOS.O. 

3) "10 -s -to -uldr =E.. cpmldr.sys boot.o ldrlib IBIOS.O" 
links LBIOS.O, BOOT.O, and the loader library files; strips the 
symbol table and relocation bits to save space; specifies a 
starting address of OH, and produces an executable loader file 
called CPMLDR.SYS. 

4) "era boot.o" erases the assemblea' but unlinked file 
BOOT.O. (Some users may consider this line unnecessary, and may 
choose to edit it out of the file.) 

5) "era lBIOS.O" erases the assembled but unlinked file 
LBIOS.O. ~is line, too, may be considered unnecessary.) 

To use MAKELDR.SUB, prepare a write-enabled diskette with 
the following files on it: 

BIOS.S 
AS.68K 
MAKELDR.SUB 

BOOT.S 
LO.68K 

LDRLIB 
AS68SYMB.DAT 

Log on to the prepared diskette, type "MAKELDR", and watch 
the terminal for error messages. Be careful: as with 
MAKESYS.SUB, an error in one of the early assembly phases of the 
MAKELDR series of commands will probably not prevent the submit 
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program from continuing with the linking and erasing phases. So 
watch carefully for error messages throughout the whole process. 

If the MAKELDR.SUB file finishes running without any 
errors, then an executable loader file named CPMLDR.SYS will be 
generated on the currently logged drive. 

This loader can be placed on the system tracks of a floppy 
diskette using the program PUTBOOT.68K. Just PIP the new 
loader and the file PUTBOOT.68K onto the diskette which will 
contain the loader. Then log on to the prepared disk and type 

PUTBOOT CPMLDR.SYS Y 

where nyn is the logical letter of the currently logged disk. 

The diskette now only needs a CPM.SYS file and it will boot. 
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AUTOMATIC EXECUTION OF A COMMAND LINE AT TIME OF BOOT 

It is sometimes necessary to set up a BIOS that will 
automatically execute a CP/M command line just after the sign-on 
at boot time. The easiest way to accomplish this is to patch the 
desired command line into the appropriate area of the relocatable 
system file CPM.REL. 

The patch can be done using DDT.68K, a debugging program 
which is explained in detail in section eight (pp. 129-139) of 
the DIGITAL RESEARCH CP/M-68K PROGRAMMER'S GUIDE. First, enter 
DDT and load the CPM.REL file using the ,"r" command. Then 
replace the OOH byte at address 428H with the byte OlH which 
indicates that the following bytes are a command line which 
should be executed at boot time. Finally, place the upper case 
ASCII bytes which spell the desired command line in the locations 
following address 428H. Use the byte OOH to delimit, or indicate 
the end of, the command line. 

For example, let's set up a BIOS that will run MFORM M X to 
format the M-DRIVE at boot time. Log onto a write-enabled disk 
which contains the files CPM.REL and DDT.68K. Then enter DDT and 
type in the following commands: 

i) "rcpm.rel" which reads the CPM.REL file into a contiguous 
block of memory. 

2) "s148" which enters into the byte substitution mode 
address l48H. Place the following bytes at these addresses: 

" " . 

ADDRESS BYTE PURPOSE 

428 01 set automatic 
429 4D ASCII M 
42A 46 ASCII F 
42B 4F ASCII 0 
42C 52 ASCII R 
420 40 ASCII M 
42E 20 ASCII SPACE 
42F 40 ASCII M 
430 20 ASCII SPACE 
431 58 ASCII X 
432 00 DELIMITER 

which leaves the substitute mode. 

execute flag 

at 

3) 

4) 
disk. 

"wcpm.re1 which writes the patched CPM.REL file back to 

Now the patch is accomplished and you can leave DDT by 
pressing control-C. The resulting CPM.REL file is ready to be 
relocated and used as the CPM.SYS file. 
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REFERENCE MATERIAL 

We hope that this document helps you in the alteration and 
recreation of your operating system. CompuPro is interested in 
any suggestions you might have concerning this information. If 
you find any errors or have any comments or ideas for inclusion, 
please feel free to write, to us. Address all correspondence to: 

Kevin Fischer 
Vice President of Customer Assurance 
CompuPro 
3506 Breakwater Court 
Hayward, CA 94545 

For further information about CP/M-68K you may refer to 
these manuals: 

You 
technical 
board. 

COMPUPRO CP/M-68K OPERATING SYSTEM TECHNIAL MANUAL 
DIGITAL RESEARCH OPERATING SYSTEM USER'S GUIDE 

PROGRAMMER'S GUIDE 
SYSTEM GUIDE 

may wish 
manuals 

to consult any of the 
for information specific 

15 

CompuPro Hardware 
to any individual 


