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This document describes a process for reconstructing the CP/M Version 1.4 binaries for the BDOS and CCP from source files.  Most of the sources and tools required may be found at www.cpm.z80.de. This document, accompanying scripts and tools are published there as well.


It is assumed that the reader is familiar with Web browsing, downloading files and the archive files with the .zip extension..  It is also assumed that the reader is familiar with command line operation (DOS Prompt) and utilities such as the Copy intrinsic, debug.exe and fc.exe..   

Reconstructing the CP/M Version 1.4 BDOS Binary.

 
The sources you will need are at http://www.cpm.z80.de/download/bdosplm.zip.  This is a .zip file containing a raw image file apparently from a CP/M 1.4 diskette of 128 byte sectors, 26 sectors per track and having a standard CP/M 1.4 sector interleave.  There are detailed instructions below on downloading and extracting this file. There is also a tool in this package for extraction of the source files from the raw image.  These are:

	Filename 
	Description

	BDOS.LST        
	Archived list output from compiling BDOS.PLM 

	BDOS.OBJ         
	Archived obj output from compiling BDOS.PLM

	BDOS.PLM        
	PLM source for the disk portion of the BDOS 

	BDOSI.SRC        
	ASM source for the console portion of the BDOS 

	PLMTX1.TMP        
	Temporary file from compiling BDOS.PLM.



You will also need the asm80 and plm80 development packages.  These are at http://www.cpm.z80.de/download/plm80.zip.  There are detailed instructions below on downloading and extracting this file.


I developed a few tools to go along with this package.  The C sources are included as are DOS-compatible binaries compiled with Microsoft C Version 6.00a.  They may need some tweaking if compiled with a 32-bit compiler (Visual C++ or similar).  The tools are:

	Filename
	Description

	EXTRACT.EXE
	Tool to extract files bdosplm.img.

	EXTRACT.C     
	Source for above.

	HEXCON.EXE
	Tool for .hex to binary conversion.

	HEXCON.C
	Source for above.

	MAKEBDOS.BAT
	Batch script to assemble, compile, link and output the BDOS image

	MAKECCP.BAT
	Batch script to assemble and link the CCP image

	GETCCP.BAT
	Batch file to extract CCP binary from cpm.com (movcpm.com)

	GETBDOS.BAT
	Batch file to extract BDOS binary from cpm.com (movcpm.com)

	GETCPM.BAT
	Batch file used by the above two scripts



Additional files in this distribution are os2ccp.asm and “Reconstruct CPM 1.4.doc” (this document). 


For comparison purposes you will also need the CP.M 1.4 binaries from http://www.cpm.z80.de/download/cpm14-b.zip.  Detailed instructions follow.


You will also need versions of debug.exe and fc.exe (file compare) that are compatible with whatever operating system you use.  This package was tested with Windows ’98 and Windows 2000.


In order to make this all work a little smoother, I have established the following directory tree structure:


cpm1.4



bdosplm



binaries



buildbdos



buildccp



doc



isis




asm80




plm80




utils



tgtbin



tools



tools2


Note that extracting (unzipping) the distribution does dot create the subdirectories under cpm1.4\isis.  These will be created during the procedures below.


Most of the following procedures will be performed in a DOS prompt environment.  Where access to the Internet is required, it is assumed that you will perform these with the appropriate Windows tool – e.g. Internet Explorer or equivalent.  If you are familiar with wget.exe, it may be used on the command line to fetch the required files.  Use of whatever tool you choose is signaled by “Browse and download“ in the text below.


All of the downloaded files are .zip archives.  Choose your favorite archive utility such as WinZip.exe or pkzip25.exe.  Use of whatever tool you choose is signaled by “Unzip“ in the text below.

My apologies in advance to any who find the procedure below to be too detailed.  Also to those who could use a bit more detail.  There are probably too many subdirectories in this project but my intent was to keep the intermediate and constructed files separated from the tools and the original Digital Research source and object.

CP/M 1.4 BDOS Procedure:

1. Unzip the contents of this package into your root directory with the –d (Use folder names) option.  Note that this will create a single subdirectory, cpm1.4, in your root directory.  There will be several subdirectories under cpm1.4 as illustrated by the tree above.

2. Change directory to the cpm1.4\isis directory.

3. Browse and download http://www.cpm.z80.de/download/plm80.zip to the cpm1.4\isis subdirectory.

4. Unzip the contents of this file (cpm1.4\isis\plm80.zip) into the cpm1.4\isis subdirectory.  There should be three files extracted: plm80.exe, asm80.exe and readme.txt.

5. Execute the extracted plm80 file by typing:

plm80 –d<enter> 

This should create two subdirectories, plm80 and utils, under the cpm1.4\isis subdirectory.  Each subdirectory contains several files.

6. Execute the extracted asm80 file by typing:

asm80 –d -o<enter> 

This second extraction will overwrite the utils directory extracted above. These are duplicate files and only one copy is needed. The result of this extraction will be the asm80 subdirectory that contains several asm80-related files.

7. Change directory to the cpm1.4\bdosplm subdirectory.

8. Browse and download http://www.cpm.z80.de/download/bdosplm.zip to the cpm1.4\isis\bdosplm subdirectory.

9. Unzip the contents of this file (cpm1.4\isis\bdosplm\bdsoplm.zip) in-place in the cpm1.4\bdosplm subdirectory. This should extract the file bdosplm.img.

10. Execute the extraction program extract.exe by typing:

..\tools\extract bdosplm.img<enter>

This step should extract BDOS.LST, BDOS.OBJ, BDOS.PLM, BDOSI.SRC and PLMTX1.TMP into the same subdirectory.  Only bdosi.src and bdos.plm will be used.

11. Copy bdosi.src and bdos.plm to the bldbdos directory:

copy bdosi.src ..\bldbdos<enter>

copy bdos.plm ..\bldbdos<enter>

12. Change directory to the cpm1.4\bldbdos directory. 

13. Use notepad or other editor to edit bdos.plm:

notepad bdos.plm<enter>

Scroll down to the end of the file and delete the Ctrl-Z (rectangle-shaped) characters.  Then save the file and exit the editor.  The PLM compiler does not like these characters.  Perhaps an option I don’t know about.

14. Execute the build batch script:

..\tools\makebdos<enter> 

The result should be bdos.abs, bdos.lst and bdosi.lst.  Note that several intermediate files were removed by ..\tools\makebdos.bat.  These ‘del <x> ’ statements may be commented out by editing this file.

15. Change directory to cpm1.4\binaries.

16. Browse and download http://www.cpm.z80.de/download/cpm14-b.zip to the cpm1.4\binaries subdirectory.

17. Unzip the contents of this file (cpm1.4\isis\bdosplm\cpm14-b.zip) in-place in the binaries subdirectory. This should extract the following: PIP.COM, ED.COM, IO4OS64.ASM, 1CPM63.COM, IO4OS64.HEX, IO4OS32.HEX, 2CPM63.COM, STAT.COM, COPY.COM, IO4BOT64.HEX, ASM.COM, CPM.COM, DDT.COM, DISKTEST.COM, FORMAT.COM, SYSGEN.COM, SBOOT32.ASM, SBOOT32.HEX, IO4OS32.ASM, CPM31.COM and PTEST.BAS.

Note that 1CPM63.COM, 2CPM63.COM and CPM31.COM appear to be relocated versions saved after running CPM.COM (movcpm.com) The first two are exactly equal and are relocated for a 64 Kb system.  CPM31.COM is relocated for a 32 Kb system and CPM.COM 

has the CCP linked at location 0 and BDOS linked at location 800.  These are the addresses I use for linking during the build.      

18. Change directory to the cpm1.4\tgtbin directory.

19. Run the CCP and BDOS extraction debug script files:

..\tools\getbdos<enter> 

..\tools\getccp<enter> 

These two operations extract the BDOS and CCP images from within movcpm.com (CPM.COM).  The above operation will also leave dbg.bat in the directory.  This file may be safely removed or ignored.

20. Now we are ready for the proof of the pudding.  Comparison of the actual 1.4 BDOS image with the one we have built. 

fc /b bdos.bin ..\bldbdos\bdos.abs<enter>

The output should appear as follows:

Comparing files BDOS.BIN and ..\bldbdos\bdos.abs

00000000: 14 00

00000001: 0E 00

00000004: 07 00

00000005: 6D 00

0000075B: 2A CA

0000075C: F5 88

0000075D: 14 0F

0000075E: 22 2A

0000075F: 0A F5

00000760: 0A 14

00000761: CA 22

00000762: 88 0A

00000763: 0F 0A

FC: BDOS.BIN longer than ..\bldbdos\bdos.abs

The differences in bytes 0, 1, 4 and 5 are differences in the Tarbell BDOS serial number versus the one we built – which contains zeros in the serial field.  The bytes from 0x75b through 0x763 appear to be a reordering of instructions.  From a .prn listing generated from a reverse-assembly of the Tarbell 1.4 BDOS listing these instructions are: 

075B'
  2A 14F5'


lhld   if_FCB
075E'
  22 0A0A'


shld   info
0761'
  CA 0F88'


jz     l0F88




In the BDOS we built this would be:

075B'
  CA 0F88'


jz     l0F88
075E'
  2A 14F5'


lhld   if_FCB
0761'
  22 0A0A'


shld   info


My guess would be an object patch.  Your mileage may vary.

For the FC:  BDOS.BIN longer than ..\build\bdos.abs, this is just that the image we built is not padded out to a 128-byte boundary.  What we extracted from CPM.COM was padded and may be verified as containing zeroes (NULS) in these bytes by examining bdos.bin.

21. This completes the CP/M Version 1.4 BDOS reconstruction. 

.

Reconstructing the CP/M Version 1.4 CCP Binary.

I took a different approach with the CCP.  Since I am not aware of any .asm or .plm source, I started with the source for the 2.0 CCP and modified it until it compiled to an exact match of the CCP extracted from the version 1.4 movcpm.  Insofar as possible I retained the style of the 2.0 source. 

Based on the BDOS sources and on the fact that displayed literals from the 1.4 BDOS are upper-case, it is my opinion that the original CCP source was probably uppercase.  Since my CCP 1.4 source is derived from the 2.0 source, I chose to leave it mostly lower case for easier comparison with later sources. 

Choosing to retain the CP/M 2.0 sourc style created a problem in that  asm80 does not like the ‘!’ (exclamation mark) characters that allow multiple assembly language statements on a line. Beware:  I found it rather strange that the ‘!’ char would cancel comment mode intiated from ‘;’ (semicolon).  I.E. a line reading 

nosub:
;no submit file! call del$sub

will actually emit the “call del$sub” into the object file.  To be sure I was right about this, I assembled the CP/M version 2.2 CCP source and checked the listing and compared the object.  Yes, the instructions following “;” and “!” do get assembled and removing them makes the object incorrect. 

Because of the desire to keep the source close to the 2.0 CCP source with its ‘!’ characters and because I needed to link the object at address 0, I chose to use RMAC.COM and LINK.com rather than ASM80.COM or MAC.COM.  I discovered suitable versions in the MP/M-II image at http://www.cpm.z80.de/download/mpm2.zip.  I have no idea whether these can be made to run with ISIS. I assumed not and decided to use the 22nice emulator. 

CP/M 1.4 CCP Procedure:

1. Change directory to tools2.

2. Browse and download http://www.cpm.z80.de/download/mpm2.zip to the cpm1.4\tools2 subdirectory.

3. Unzip rmac.com and link.com from this file into cpm1.4\tools2.

4. Rename these two files to rmac.cpm and link.cpm respectively.

5. Browse and download http://www.cpm.z80.de/download/22nce132.zip into the cpm1.4\tools2 subdirectory.

6. Unzip gencom.com and 22nice.com from 22nce132.zip into cpm1.4\tools2.

7. Run gencom for each of the two .cpm files:

gencom rmac<enter> 

gencom link<enter> 

This should create two additional files, rmac.com and link.com, for use with the 22nice emulator.

8. Change directory to cpm1.4\bldccp.  Note that the CCP source should already be here from the original package extraction.

9. Run the CCP build script

..\tools\makeccp<enter> 

This step should result in os2ccp.prn, os2ccp.rel and os2ccp.cpm in the buildccp subdirectory.

10. Now we are ready for the proof of the pudding.  Comparison of the actual 1.4 CCP image with the one we have built.

fc /b os2ccp.cpm ..\tgtbin\ccp.bin<enter>

The output should appear as follows:

Comparing files OS2CCP.CPM and ..\bdosbin\ccp.bin

FC: no differences encountered

11. This completes the CP/M Version 1.4 CCP reconstruction.
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