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CP/M System Alteration Guide 

1. INrROOUCI'ION 

The standard CP/M system assumes operation on an Intel Mrs microcomputer 
development system, but is designed s:> that the user can alter a specific set 
of subroutines W:lich define the hardware q;>eratiB3 environment. In this way, 
the user can prodoce a diskette which operates wi th a non-standard (but 
IBM-compatible fbrmat) drive controller and/or peripheral devices. 

In order to achieve device iooependence, CP/M is separated into three 
distinct modules: 

BIOS - Basic I/O System which is environment dependent 
BOOS - Basic Disk Operating System which is not dependent upon 

the hardware configuration 
CCP - the Console Command Processor which uses the BOOS 

Of these rrodules, only the BIOS is dependent up:>n the particular hardware. 
That is, the user can "patch II the distribution version of CP/M to provide a 
new BIOS which provides a customized interface between the remaining CP/M 
modules arrl the user's own hardware system. The pur'[X>se of this document is 
to p:ovide a step-by-step procedure for patchiB3 the new BIOS into CP/M. 

The new BIOS requires s:>tne relatively simple software developnent and 
testi~,: the current BIOS, however, is listed in Appendix C, and can be used 
as a rodel for the customized package. A skeletal version of the Bloo is 
given in ApI;:endix D which can fbrm the base for a nodified BIOS. In OCldition 
to the BIOS, the user must write a stmple memory loader, called GETSYS, Which 
brings the cperatirg system into rremory. In order to patch the new BIOS into 
CP/M, the user must write the reverse of GETSYS, called PtJI'SYS, which places 
an altered version of CP/M back onto the diskette. PUI'SYS is usually der ived 
fran GETSYS by dlargirg the disk read canmaoos into disk write canmands. 
Sample skeletal GETSYS and PtJrSYS programs are described in Section 3, aoo 
listed in A~ndix E. In order to make the CP/M system work automatically, 
the user must also supply a cold start loader, similar to the one provided 
with CP/M (listed in Ap~ndices A and B). A skeletal form of a cold start 
loader is given in Appendix F which can serve as a rodel for your loader. 
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2. FIRST LEVEL SYSTEM REGENERATION 

The ~ocedure to follow to patch the CP/M system isqiven below in several 
steps. Address references in each step are follo~ by an "Btl to denote the 
hexadecimal ra:3ix, am are given for a 16K CP/M system. For larger CP/M 
systems, crld a "bias" to each crldress \tbich is srown wi th a "+b" followirg it, 
where b is Equal to the memory size minus 16K. Values for b in various 
standard memory sizes are 

24K: b = 24K - 16K = 8K = 02000H 
32K: b = 32K - 16K = 16K = 04000H 
40K: b = 40k - 16K = 24K = 06000H 
48K: b = 48K - 16K = 32K = 08000H 
561<: b = 56K - 16K = 40K = &\000H 
62K: b = 62K- 16K = 46K = 08800H 
64K: b = 64K - 16K ~ 48K = Be0B0H 

Note: '!he standard distribution version of CP/M is configured as a 16K 
system. Therefore, you must first bring up the 16K CP/M system, am then 
configure it for your actual memory size (see Second ~vel System Generation). 

(1) Review Section 4 and write a GETSYS program which reads the first two 
tracks of a diskette into memory. The data fran the diskette must begin at 
location 2880H. Code GETSYS so that it starts at location 1008 (base of the 
TPA), as srown in the first part of Appendix E. 

(2) Test the GETSYS program by readirg a blank diskette into memory, am 
check to see that the data has been read p::operly, and that the diskette has 
not been altered in arfJ way by the GETSYS program. 

(3) Rm the GETSYS program usiBJ an initialized CP/M diskette to see if 
GETSYS loads CP/M starting at 28808 (the ~rating system actually starts 128 
bytes later at 29008). 

(4) Review Section 4 and write the PtJrSYS program which writes memory 
starting at 28808 back onto the first two tracks of the diskette. The PtJl'SYS 
program srould be located at 2008, as srown in the second part of Appendix E. 

(5) Test the PtJrSYS p::ogram using a blank U'linitialized diskette by 
writing a p'rtion of memory to the first two tracks: clear memory am read it 
back using ~TSYS. Test PUl'SYS canpletely, since this program will be used to 
alter CP/M on disk. 

(6) Study Sections 5, 6, am 7, along with the distribution version of 
the BIOS given in Ap~ndix C, am wr ite a simple version ~ich performs a 
similar flJ'lction for the Cllstanized environment. Use the program given in 
Appendix 0 as a nodel. call this new BIOS by the name CBIOS (customized 
BIOS) • Implement only the p:: imi tive disk operations on a single drive, and 
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simple console input/output functions in this phase. 

(7) Test CBlas canpletely to ensure that it Properly J;erforms console 
character I/O and disk reads and writes. Be especially careful to ensure that 
no disk write q;>erations occur accidently duri~ read operations, and check 
that the {roper track am sectors are ~dressed on all reads and wr ites. 
Failure to make these checks may cause destruction of the initialized CP/M 
system after it is patched. 

(8) Referring to Figure 1 in Section 5, note that the BIOS is located 
between locations 3E00H and 3FFFH. Read the CP/M system using GETSYS, and 
replace the BIOS segment by the new CBIOS developed in step (6) and tested in 
step (7). This replacement is done in the memory of the machine and will be 
placed on the diskette in the neKt step. 

(9) Use PUI'SYS to place the patched 'Illamory image of CP/M onto the first 
two tracks. of a blank diskette for testi~. 

(10) Use GETSYS to bring the copied nemory image fran the test diskette 
back into nemory at 2880H, arrl check to ensure that it has loaded back 
properly (clear rcemory, if Plssible, before the load). Upon successful load, 
branch to the cold start code at location 3E00H. The cold start routine will 
initialize page zero, then jump to the CCP (location 2900H) which will call 
the BDOS, which will call the CBIOS. The CBIOS will be asked to read several 
sectors on track 2 twice in slX:cession, and, if successful, CP/M will type 
"A>". 

When you make it this far, you are almst on the air. If you have trouble, 
use \\hatever debug facilities you have available to trace and breakIX>int your 
CBIDS. 

(11) Upon canpletion of step (10), CP/M has txanpted the console for a 
canmand input. Test the disk wr ite q>eration by typing 

SAVE 1 X.COM 

(recall that all canmarrls must be followed by a carriage return). CP/M soould 
respond wi th another t%anpt (after several disk accesses) : 

A> 

If it does not, debug your disk write functions' arrl try ~ain. 

(12) Test the directory canmand by typing 

DIR 

CP/M sinuld respond wi th 

A: X COM 
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(13) Test the erase canmand by typing 

ERA X.CDM 

CP/M srould respond with the A pranpt. When you make it this far, you should 
have an operational system which will only require a bootstrap loader to 
function completely. 

(14) Write a bootstrap loader \\bich is similar to GETSYS, and place it 
on track 0, sector 1 using PUrSyS (again using the test diskette, not the 
distribution diskette). See Sections 5 and 8 for nOre information on the 
bootstrap operation. 

(15) Retest the new test diskette with the bootstrap loader installed by 
executing steps (11), (12), and (13). Upon canpletion of these tests, type a 
control-C (control and C keys simultaneously). The system should then eKecute 
a "warm start" which reboots the system am types the A) pranpt. 

(16) At this point, you probably have a good version of your customized 
CP/M system pn your test diskette. Use GE'l'SYS to load CP/M fran your test 
diskette. Remove the test diskette, place the distribution diskette (or a 
legal c~y) into the drive, am use PUl'SYS to replace the distribution version 
by your custanized version. Do not make this replacement if you are \J'lsureof 
your patch since this step destroys the system which was sent to you fran 
Digital Research. 

(17) Locrl your J1l)dified CP/M system, and test it by typing 

DIR 

CP/M srould respooo' wi th a list of files \\bich are J;Xovided on the initialized 
diskette. One s~h file sh:>uld be the memory image for the debugger, called 
DDr.CDM. 

N01'E: fran now on, it is imp>rtant that you always reboot 
the CP/M system if a diskette is removed and replaced 
by another diskette, unless the new diskette is to be 
rea;:) only. 

(18) Loa;:) aoo test the debugger by typing 

oor 

(see the document "CP/M Dynamic Debuggirg Tool (oor) II for operating 
information am examples). Take time to familiarize yourself wi th OM: it 
will be your best friend in later steps. 

(19) Before naking further CBIOS modifications, practice using the editor 
(see the ED user's guide), and assembler (see the ASM user's guide). Then 
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r ecode am test the GETSYS, POrSYS, am CBIOS pc ogr ams using ED, Ag.t, and 
~or. Code am test a COpy program which does a sector-to-sector copy fran one 
diskette to another to obtain back-up copies of the original diskette (NOI'E: 
read your CP/M Licensing Agreement; it s];ecifies your legal responsibilities 
when cq;>yirg the CP/M system). Place the copyright notice 

Copyr ight (c) 1978 
Digital Research 

on each copy W:'lich is made wi th your ropy program. 

(20) Modify your CBlas to include the extra functions for punches .. 
readers, siqnon nessages, am so-forth, and cdd the facilities for crlditional 
drives, if they exists on your system. You can make these changes with the 
GETSYS and purSYS IXograms \tilich you have developed, or you can refer to the 
followirg section, Wlich outlines CP/M facilities \tilich will aid you in the 
regeneration p:-ocess. . 

You now hc3\1e a qood copy of the custanized CP/M system. Note that 
although the CBIOS IX>rtion of CP/M 'Iilich you have developed belongs to you, 
the 110dified version of CP/M which you have created can be copied for your use 
only (again, read your Licensing Agreement) and cannot be legally copied for 
anyone else's use. 

It slnuld be noted that your system r~ins fi1e-canpatihle wi. th all other 
CP/M systems, '¥bichallO'ws transfer of non-proprietary Blftware between users 
of CP/M. 
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3. SE<DND LEVEL SYSTEM ~NERATICN 

Now that you have the CP/M systen running, you will want to configure CP/M 
for your memory size. In general, you will first get a memory image of CP/M 
with the"ftDVCPM" program (system relocator)and place this memory image onto 
a naned disk file. The disk file -can then be loaded, examined, patched, and 
replaced usiRJ the editor, assembler, debugger, and system generation program. 
For further details on the· operation of these proqrams, see the "Guide to CP/M 
Features am Facilities" manual. 

To qet the memory image of CP/M into the TPA configured for the desired 
memory size, give the canmand: 

MJVCPM xx * 
where "xx" is the memory size in decimal K bytes (e.g., 32 for 32K). 'Ihe 
reSIX>nse will be: 

CONSTRICTING xxK CP/M VERS 1.4 
RFADY FOR "SYSGEN" OR 
"SAVE 32 CPMxx. Qlttll 

At this l;X>int, the image of CP/M in the TPA is configured for the desired 
memory size. The memory image is at location 09008 through 207FH (i.e., the 
BOO!' is at 09008; the Ccp· is at 9808, and the BIOS is at !E808). Note that 
the memory image has the standard MIS-8e0 BIOS and BOOl' on it. It is now 
necessary to save the memory irna:Je in a fileS) that you can patch your CBICS 
and CBXJl' into it: 

SAVE 32 CPMxx.CD4 Save 208 = 32 pages of memory 

The memory image created by the "ltDVCPM" program is offset by a negative bias 
so that it loads into the free area of the TPA, am thus does not interfere 
with the operation of CP/M in hiqher memory. This memory image can be 
subsequently loaded \X\der DDl' and examined or changed in preparation for a new 
gener ation of the system. DDl' is loaded wi th the memory image by typing: 

DDl' CPMxx. COM IDad DM, . then read the CPM imcqe 

DOl' should resp:>nd with 

NEXT PC 
2100 0100 

You can then use the display (D) and disassembly (L) canmands to examine 
portions of the memory image between 900B and 207FH. Note, rowever, that to 
find arry particular address wi thin the memory ima.;Je, you must apply the 
negative bias to the CP/M address to find the actual address. Track 00, 
sector 01 is loaded to location 9008 (you smuld find the cold start loader at 
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900H to "97FH), track 00, sector 02 is loaded into 980H (this is the base of 
the CCP), and oo-forth through the entire CP/M system load. In a 16K system, 
for example, the CCP resides at the CP/M cddress 2900H, but is placed into 
memory at 980H by the SYSGEN program. Thus, the negative bias,denoted by n, 
satisfies 

2900H + n = 980H, or n = 980H - 2900H 

Assumirq two's canplement arithmetic, n = 0E080H, \\bich can be checked by 

2900H + 0E080H = 10980H = 0980H (iqnoring high-order ~erflow). 

Note that for larger systems, nsatisfies 

(2900H+b) + n = 9808;, or 
n = 980H - (2900H + b), or 
n = 0E080H - b. 

The value of n for camron CP/M systems is qiven below 

memory size 
16K 
241< 
321< 
401< 
48K 
56K 
62K 
641< 

bias b 
0000H 
2000H 
400.0H 
6000H 
8000H 

0A000H 
08800H 
0C000H 

negative offset n 
0E080H - 0000H = 0E080H 
0E080H - 2000H = 0C080H 
0E080H - 4000H = 0A080H 
9E080H - 6000H = 8080H 
0E080H - 8000H = 6080H 
0E080H - 0A000H = 4080H 
0E080H - 08800H = 2880H 
0E980H - 0C000H = 2080H 

Assume, for example, that you want to locate the crldress x wi thin the memory 
image loaded under oor in a 16K system. First type 

Hx,n Hexadecimal sum and difference 

and oor· will resJ;X>nd wi th the value of x+n (sum) and x-n (difference). The 
first number pr inted by OOl' will be the actual memory cddress in the image 
where the data or code will be found. The input 

H2900,E080 

for example, will produce 9808 as the sun, \#bich is where the CCP is located 
in the wemory imaqe under oor. 

Use the L command to disassemble portions of your CBIOS located at (3E00H+b)+n 
which, when you use the H command, produces an actual crldress of lE80H. The 
disassembly command would thus be 

LlE80 
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Terminate DDI' by typil'¥J a control-Cor "G0" in order to prepare ~ pitch 
program. Your CBIOS and ED)T can be J1Ddified using the 83itorarx:1 assembled 
usingASM, p:oducing files called CBICS.HEX am soar.8EX which contain the 
machine code for CBICS and BOO!' in :rntel hex format. In order to integrate 
your new modules, return ·to DOl' bytypil'¥J 

DDl' CPMxx. <n1 Star t DDI' and load the CPMxx image 

It is now necessary to patch in your CBOCJl' and CBIas routines. '!he ooar 
resides at location 09008 in the memory image. If the actual load ajdress is 
, x', then to calculate the bias (m) use the camnand: 

8900,x Subtract load cddress fran 
target a::3dress. 

The second number typed in resp:>nse to the camnand is the desired bias (m). 
For example, if your ooor executes at 0080H, the carunand: 

8900,80 

will reply 

0980 0880 Sum and difference in hex. 

Therefore, the bias II mil would be 08808. To read the BX7I' in, give the 
canmand: 

ICB:>01'.HEX 

Then: 

You may now examine your CBOCJl' wi th: 

L900 

Input file CBOCJl'.HEX 

Read cooar wi th a bias of 
m (=900H-x) 

We are now ready to replace the CBIOS. Examine the area at IE80H where the 
previous version of the CBICS resides. Then type 

ICBICS.HEX Ready the hex file for loading 

Assune that your CBIOS is beil'¥J integrated into a 16K CP/M system, and thus is 
based at location 3E00H. In order to p;operly locate the CBIOS in the memory 
image mder DDI',we must apply the. negative bias n for a 16K system when 
lo~ing the hex file. This is accanplished by typing 

RE080 Read the file wi th bias 0E080H 
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UIX>n canpletion of the read r re-examine the area \\here the CBIOS has been 
loaded (use an "LlE80" canrnand), to ensure that it was loaded p:operly. When 
you are satisfied that the -patch has been made, return from DUl' usinq a 
control-C or "G0 u canmand. 

~w use SYSGEN to place the patched memory imaqe back onto a di skette (use 
a test diskette mtil you are sure of your patch), as shown in the following 
interaction: 

SYSGEN Start the SYSGEN program 
SYSGEN VERSION 1.4 Sign-on message fran SYSGEN 
SOURCE IRIVE NAME (OR RE:1tJRN TO SKIP) 

Respond with a carriage return 
to skip the CP/M read operation 
since the system is already in 
memory. 

DESTINATION [RIVE NAME (OR RE:1tJRN TO REBOOr) 
Resp:>nd wi th B to wr i te the new 
system to the diskette in drive 
B. 

DESTINATION ON B, THEN TYPE RErURN 

FUl.'CTION <::G1PLETE 

Hi t the return key to ~rform 
the actual wr i te. 

DESTINATION [RIVE NAME (OR RErURN TO REBOOr) 
Respond with a carr iage return 
to reboot. 

Place the test diskette on drive B (if you are operating with a single-drive 
system, answer "A" rather than "Bit to the DESTINATION request; then remove 
your diskette, and replace it wi th the test diskette), and type a return. The 
system will be replaced on the test diskette. Test the new CP/M system by 
placing the test diskette in drive A and cold-starting. 

Write the Digital Research copyright notice on the diskette, as specified 
in your Licensing Agreement: 

Copyright (c), 1978 
Digital Research 
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4. SAMPLE GETSYS AND PUl'SYS PROORAMS 

The fo11owi~ program provides a framework for the GETSYS and PUl'SYS 
programs referenced in Section 2. The REAOSEC and WRITESEC subroutines must 
be inserted by the user to read aro write the specific sectors. 

1 GETSYS PROORAM - READ TRACKS 0 AND 1 TO MEMORY AT 2880H 
1 REGISTER tEE 
1 A (SCRATCH RmISTER) 
1 B TRACK CDONT (0, 1) 
1 C SECTOR COUNT (1,2, ••• ,26) 
1 DE (SCRATCH RmISTER PAIR) 
1 HL Ullm ADIRESS 
1 SP SET TO STACK ADIRFSS 
• , 
STAR!': IXI 

IXI 
MVI 

SP,2880H 
H, 2880H 
B, 0 

1SEl' STACK IOINTER TO SCRATCH ARFA 
1SET BASEIQAD ADDRESS 
,STARl' WITH TRACK 0 

RDTRK:· 7READ NEXT TRACK (INITIALLY 0) 
7 READ STARrING WITH SECl'OR 1 
,READ NEXT· SECroR 
,USER-SUPPLIED SUBIaJrINE 

MVI 
RDSEC: 

C,l 

· , 

CALL 
IXI 
Jl\I) 

INR 
KJV 
CPI 
JC 

REAOSEC 
D,128 
D 
C 
A,C 
27 
RDSEC 

7l«JVE LOAD ADIRESS ro NEXT 1/2 PAGE 
,HL = HL + 128 
,SEcroR = SECTOR + 1 
,(]fECK FOR END OF TRACK 

7CARRY GENERATED· IF SECrOR < 27 

1 ARRIVE HERE AT END OF TRACK, M)VE.TO NEXT TRACK 

· , 

INR B 
lOJ A, B ,TEST PUR IAST TRACK 
CPI 2 
JC:RDTRK ,CARRY GENERATED IF TRACK < 2 

1 ARRIVE HERE AT END OF LOAD, HALT FOR N(lt1 

· , 
HLT 

7 USER-SUPPLIED SUBRX11'INE TO RFAD THE DISK 
RFADSEC: 

· , · , · , 
ENrER WITH TRACK NUMBER IN REGISTER B, 

SECroR NtMBER IN RmISTER C, .AND 
ADIRFSS TO FILL IN HL 

pmH B 
pmH H 

,SAVE B AND C RmISTERS 
,SAVE HL RmISTERS 

•••••••••••••••••••••••••••••••••••••••••• 
Perform disk read at this p:>int, branch to 
label STARr if an error occurs 
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•••••••••••••••••••••••••••••••••••••••••• 
H 
B 

END STARr 

; RECXJVER HL 
:RECDVER B AND C REGISTERS 
:BACK TO MAIN PROORAM 

Note that this proqram is assenbled wi th an assumed orlqln of ~lQlQl. and listed 
in Ap~ndix D for reference purposes. . The hexadecimal operation codes \\hich 
are listed on the left may be useful if the program has to be entered through 
your machine's front panel switches. 

The Pl1rSYS program can be constructed fran GETSYS by changing only a few 
operations in the GETSYS program given above, as shown in Appendix E. The 
register pair HL becanes the dwnp c;ddress (next a3dress to write), and 
operations up:>n these registers do not change within the program. The READSEC 
subroutine is replaced by a ~ITESEC sli>routine which performs the oP'P'si te 
function: data fran crldress HL is written to the track given by register B 
and the sector given by re;Jister C. It is often useful to canbine GETSYS and 
purSYS into a single program during the test anddevelopnent phase, as shown 
in APt:endix E. 
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5. DISI<E'rI'E OR;ANIZ ATION 

The sector allocation for the standard distribution version of CP/M is 
given here for reference purposes. The first sector (see Figure 1) contains 
an optional software boot section. Disk controllers are often set up to bring 
track 0, sector 1· into memory at as~cific location (often location 0000H). 
The p:ogram in this sector , called LOOOr, has the responsibility of bringinq 
the renainin;J sectors into memOry starting at location 2900H+b. If your 
controller does not have a built-in sector load , you can ignore the program in 
track 0, sector 1 and bEgin the load £ran track 0 sector 2 to location 
2900H+b. 

As an example, the Intel MtS-800 hardware cold start loader brings track 
0, sector 1 into absolutecddress 3000H. Thus, the distribution version 
contains cwo very small p[ograms in track 0, sector 1: 

MB:>Ol' - a storcge rove program which roves LBOOl' into 
place followi1'¥j the cold start (Appendix A) 

LOOOr - the cold start boot loader (Appendix B) 

1JIX>n MIl) start-up, the 128 byte segment on track 0, sector 1 is brought 
into 3000H. The MBDOT program gets control, and moves the LOOOr program from 
location ·30lEH down to location 80H in memory, in order to get IBX7I' out of 
the area where CP/M is loaded in a 16K system. Note that the MBDOT 
program would not be needed if the MIl) loaded directly to 80H. In general, 
the IBX7I' proqram could be located anywhere outside the CP/M load area, but is 
most often located in the area between 000H and 0FFH (below the TPA). 

After the rove, MBDOT transfers to LOOOr at 80H. LOOOr, in turn, loads 
the rEmainder of track 0 and the initialized IX>rtion of track 1 to memory, 
starting at 2900H+b. The user should note that MBDOT and LOOOr are of Ii ttle 
use in a non-MIS environment, although it is useful to study them since some 
of their actions will have to be duplicated in your cold start loader. 

Figure 1. Diskette Allocation 

Track# Sectort Paget Memory Address CP/M f.t)dule name 

00 01 (boot cddress) Cold Start Loader 

00 02 00 2900H+b CCP 
03 .. 2980H+b 
04 01 2A00H+b 
05 II 2A80H+b 
06 02 2B00H+b 
07 It 2B80H+b 
08 03 2C00H+b 
09 II 2C80H+b 
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10 04 2D00H+b ., 
11 II 2D80H+b II 

12 05 2E00H+b ., 
13 .. 2E80H+b •• 
14 06 2F00H+b II 

15 .. 2F80H+b It 

16 07 3000H+b II 

00 17 .. 3080H+b CCP 
.- , . . 

00 18 08 31e0H+b ~ 
II 19 .1 3180H+b 
II 20 09 3200H+b 
It 21 " 328eH+b 
I' 22 10 3300H+b 
I' 23 ., 3380H+b 
I' 24 11 3400H+b 
II 25 II 3480H+b 
II 26 12 3500H+b 

01 01 .. 358eH+b 
.v 02 13 3600H+b 
" 03 .. 368eH+b ., 04 14 3700H+b 

05 II . 3780H+b 
06 15 3800H+b 
07 II 3880H+b 
08 16 3900H+b 
09 It 3980H+b 
10 17 3Ae0H+b 
11 .. 3A8eH+b 
12 18 3Be0H+b 
13 II 3B8eH+b 
14 19 3ce0H+b 
15 II 3C8eH+b 
16 20 3D0eH+b· 
17 .. 3D8eH+b ~ 

,- MY • , 

211 18 21 3EeeH+b BIQg 
II 19 .. 3E80H+b II 

II 20 22 3Fe0H+b II 

01 21 ., 3F80H+b BIOS 

01 22-26 (not currently used) 
.... 

212-76 01-26 (directory and data) 
I ~ 
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6. THE BIOS ENl'RY lOINTS 

'!he entry IX> ints into the BIOS fran the cold start loader and BOOS are 
detailed below. . Entry to the BIOS is through a "jump vector" between 
locations 3E00H+b am 3E2CH+b, as shown below (see also Appendices, pages C-2 
and 0-1). The jump vector is a sequt .ce of 15 jump instructions \tbich send 
program control to the individual BIOS subroutines. The BIOS subroutines may 
be enpty for certain flllctions (i.e. ~ they may contain a single RET operation) 
dut ing· rEgeneration of CP/M, but the entries must be present in the junp 
vector. 

It soould be noted that there is a 16 byte area reserved in page zero (see 
Section 9) starting at location 40H, ~ich is available as a "scratch" area in 
case the BIOS is implemented in RCM by the user. This scratch area is never 
accessed by any other CP/M sUbsystem during operation. 

The jump vector at 3E00H+b takes the form soown below, where the 
individual jump ~dresses are given to the left: 

3E00H+b 
3E03H+b 
3E06H+b 
3E09H+b 
3E0CH+b 
3E0FH+b 
3E12H+b 
3E15H+b 
3E18H+b 
3ElBH+b 
3ElEH+b 
3E2lH+b 
3E24H+b 
3E27H+b 
3E2AH+b 

JMP B)(Jl' 

JMP wooor 
JMP CDNST 
JMP CDNIN 
JMP CDNOOl' 
JMP LIST 
JMP PUNCH 
JMP RFADER 
JMP HGtE 
JMP SELIEK 
JMP SEITRK 
JMP SEl'SEC 
JMP SEl'IMA 
JMP READ 
JMP WRITE 

:ARRIVE HERE FIOt CDLD START WAD 
:ARRIVE HERE FOR WMM STAR!' 
:CliECK FOR CDNSOLE QiAR RFADY 
: READ ·CDNSOLE OiARACl'ER IN 
:WRlTE CDNSOLE 0iARACl'ER our 
:WRITE LISTING 0iARACl'ER our 
:WRITE 0iARACl'ER TO PUNCH lEVICE 
: READ RFADER IEVICE 
:KlVE TO TRACK 00 ON SELECl'ED DISK 
:SELEcr DISK rRIVE 
:SET TRACK NUMBER 
:SET SEC'roR NUMBER 
: SET IJt1A ADDRESS 
: READ SELEcrED SECrOR 
:WRITE SELECl'ED SEcroR 

Each jump a:1dress corres'(;X)oos to a particular subroutine \tbich ~rforms the 
sp!cific flJlction, as outlined below. There are three major divisions in the 
jump table: (1). the system (re) initialization \tbich results fran calls on ooor 
and WBX7I', (2). simple character I/O performed' by calls on CDNST, CDNIN, 
CONOtJI', LIST, roNCH, am READER, and (3) diskette I/O performed by calls on 
Helm, SELIBK, SEITRK, S~SEC, SEl'IMA, RFAD, and WRITE. 

All simple character I/O operations are assuned to be p!rformed in ASCII, 
upper arX:l lOwer case, with high order . (parity bit) set to zero. An 
end-of-file condition is given by an ASCII control-z (lAH). Peripheral 
devices are seen by CP/M as "logical" devices, and are assigned to physical 
devices within the BIOS. In order to operate, the BOOS needs only the OONST, 
CONIN, and CDNOUr subroutines (LIST, PUNCH, am RFADER are used by PIP, but 
not by the BIX:S). Thus, the ini tial version of CBIOS may have empty 
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subroutines for the renainin:} ASCII devices. 
device are 

The char acter istics of each 

mNSOLE 

LIST 

PUNCH 

READER 

The pcincipal interactive console which 
communicates with the operator, accessed 
through CDNST, mNIN, and CONOur. Typi­
cally, the CONSOLE is a device such as a 
CRr or Telet~. 

The principal listinq device, if it 
exists on your system, which is usually 
a hard-copy device, such as a pr inter 
or Teletype. 

The principal tape punching device, if it 
exists, which is normally a hiqh-s~ed 
pa-pertape punch or Teletype. 

The pc incipal tape readirg device, such as 
a s~le optical reader or Teletype. 

Note that a sin;lle per ipher al can be assiqned as the LIST, PUNCH, and RFADER 
device simultaneously. If no per ipheral device is assigned as the LIST, 
PUNCH, or READER device, the CBIOS created by the user should give an 
appropr iate error message so that the system does not "hang" if the device is 
accessed by PIP or some other user program. AI ternately, the PUNCH and LIST 
routines can simply return, and the RFADER routine can return wi th a lAB 
(ctl-Z) in reg A to indicate i.Jnnediate end-of-file. 

For added flexibility, the user can optionally implement the II IOBYrE" 
function 'Iklich allows reassignment of physical am l~ical devices. The 
IOBYrE function creates a mapping of logical to physical devices \\hich can be 
altered dur inq CP/M processin;J (see the STAT canmand). The definition of the 
IOBYrE ftnction corresp:>nds· to the Intel standard as follows: a sinqle 
location in memory (currently location 0003H) is maintained, called IOBYTE, 
which defines the lCX;ical to physical device mappi~ which is in effect at a 
particular time. The mappirg is ~rfonned by splitting the IOBYI'E into four 
distinct fields of two bits each, called the CDNSOLE, READER, PUNCH, and LIST 
fields, as shown below: 

trost significant least significant 
--------------------------------------

IOBYrEAT 0003H I LIST I PUNCH I RFADER I CDNSOLE 

bits 6,7 bits 4,5 bits 2,3 bits 0,1 

The value in each field can be in the raI"ge 0-3, defining the assigned oource 
or destination of each logical device. The values Yklich can be assigned to 
each field are qiven below 
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ODNSOLE field (bits 0,1) 
o - console is assigned to the console tx inter device ('rl'Y:) 
1 - console is assigned to the CRT device (CRT:) 
2 - batch rode: use the READER as the OONSOIE input, 

am the LIST device as the CONSOLE output (BAT:) 
3 - user-defined console device (UCl:) 

READER field (bits 2,3) 
o - READER is the Teletype device ('rl'Y:) 
1 - READER i sthe hiq~speed reader device (PrR:) 
2 - user-defined reader • 1 (URI: ) 
3 - user-defined reader #. 2 (UR2:) 

PUNCH field (bits 4,5) 
o - PUNCH is the Teletype device ('rl'Y:) 
1 - PUNCH is the high speed punch device (PrP:) 
2 - user-defined punch. 1 (UPl:) 
3 - user-defined ptnch • 2 (UP2:) 

LIST field (bits 6,7) 
o - LIST is the Teletype device (TTY:) 
1 - LIST is theCRr device (CRl':) 
2 - LIST is the line IXinter device (LPr:) 
3 . - user-defined list·. device (ULl:) 

Note egain that the implementation of the ICBYTE is optional, and affects only 
the organization of your CBIOS.No CP/M systems use the ICBYTE (although they 
tolerate the existence of the IOBYTE at location 0003H), except fbr PIP which 
allows access to the physical devices, and STAT Which allows logical-physical 
assiqnnents to be made and/or displayed (for Jrore information, see the "CP/M 
Features aro Facilities Guide"). In any case, the IOBYTE implementation 
should be anitted tntil your basic CBIOS is fully implemented and tested: then 
add the IOBYTE to increase your facilities. 

Disk I/O is always performed through a sequence of calls on the various 
disk access stbroutines. These set up the disk number to access, the track 
and sector on a particular disk, and the direct memory access (OMA) address 
involved in the I/O operation. After all these parameters have been set up, a 
call is made to the READ or WRITE function to perform the actual I/O 
operation. Note that there is often a single call to SEImK to select a disk 
drive, follOlEd by a number of read or write operations to the selected disk, 
before selectiJ'X1 another drive fbr stbsequent operations. Similarly, there 
may be a sir¥1le call to set theDMA address, followed by several calls Which 
read or write fran the selected DMA address, before the DMA address is 
chal'XJed. The track aro sector stbroutines are always called before the RFAD 
or ~ITE operations are performed. Note that the RFAD and WRITE routines 
should perform several re-tries. (10 is a good number) before reporting the 
error coroi tion to the BrOS. If the error condition is returned to the BOOS, 
it will report the error to the user. The HCME subroutine mayor may not 
actually perform the track 00 seek, dependiJ'X1 up'n your controller 
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characteristics; the imp:>rtant IDint is that track 00 has been selected for 
the next operation, aM is often treated in exactly the same manner as SETl'RK 
wi th a paraneter of 00. 

The exact responsibilites of each entry point subroutine are given below: 

wroar 

CDNST 

CDNIN 

CDNOUr 

The BOOT entry point gets control from the cold start loader 
and is responsible for basic system initialization, includ­
il'll sendinq a signon message (which can be ani tted in the 
first version). If the ICBYrE fmction is implemented, it 
must be set ~t this point. The various system parameters 
which are set by the WBOOT entry point must be initialized, 
and control is transferred to the CCP at 2900H+b for fur ther 
processinq. Note that req C must be set to zero to select 
drive A. 

The WBOOT entry p:>int gets control when a warm start occurs. 
A warm start is ~rformed whenever a user program branches to 
location 0000H, or when the CPU is reset from the front panel. 
The CP/M system must be loaded fram the first two tracks of 
drive A up to, but not includi~, the BIOS (or CBIOS, if you 
have canpleted your patch). System parameters must be ini­
tialized as srown below: 

location 0,1,2 

location 3 

location: 5,6,7 

Set to JMP WBOOT for warm starts 
(0000H: JMP 3E03H+b). 
Set initial value of IOBYrE, if 
implemented in your CBIOS. 
Set to JMP BOOS, which is the 
pr imary entry point to CP/M for 
transient programs 
(0005H: JMP 3l06H+b). 

(See Section 9 for complete details of page zero use.) 
Upon completion of the initialization, the WBOOT program 
must branch to the CCP at 2900H+b to {re)start the system. 
Upon entry to the CCP, register C is set to the drive to 
select after system initialization. 

Sample the status of the currently assigned console device; 
return 0FFH in register A if a character is ready to read 
am 00H in rSJister A if no console characters are ready. 

Recrl the next console character into register A, and set the 
high-order (parity bit). If no console character is ready, 
wait tntil a character is typed before returning. 

Send the character from register C to the console output de­
vice. The character is in ASCII, with high-order (parity) bit 
set to zero. You may want to include a time-out on a line 
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LIST 

PUNCH 

READER 

Hom 

SELJl3K 

SE'I'l'RK 

SETSEC 

feed or carri~e return, if your console device requires s:>me 
time interval at the end of the line (such as a TI Silent 700 
terminal). You can, if you wish, filter out control char­
acters Which cause your console device to react in a stranqe 
way (a control-z causes the Lear Seigler terminal to clear 
the screen, for example). 

Send the character from register C to the currently assigned 
listing device. The character is in ASCII with zero parity • 

. Send the character fran re;yister C to the currently assiqned 
l?U'lch device. The character is in ASCII with zero parity. 

Read the next character fran the currently assigned reader de­
vice into re;Jister A wi th zero par ity (high-order bit must be 
zero), an end-of-file condition is reported by returning an 
·ASCII control-z (IAH). 

Return the disk head of the currently selected disk (initially 
disk A) to the track 00 position. If your controller allows 
access to the track o flag fran the drive, step the head until 
the track 0 flag is detected. If your controller does not 
sup};X)rt this feature, you can translate the HCME call into a 
calIon SE'I'l'RK wi th a parameter of 0. 

select the disk drive given by ·register C for further opera­
tions, where register C contains 0 for drive A, 1 for drive B, 
2 for drive C, and 3 for drive D. (The standard CP/M 
distribution version supports a maximum of four drives). If 
your system has less than 4 drives, you may wish to give an 
error message at the console, and terminate execution. It is 
advisable to postpoQe the actual disk select operation until 
an I/O function (seek, rea3 or write) is actually performed, 
since disk selects often occur wi tix>ut ultimately performinq 
any disk I/O, and many controllers will mloa:} the head of the 
current disk before selecting the new drive. This would 
cause an excessive amotmt of noise and disk wear. 

Register C contains the track number nor subsequent disk 
accesses on the currently selected drive. You can choose to 
seek the selected track at this time, or delay the seek un til 
the next recrl or write actually occurs. Reqister C can take 
on values in the range 0-76 correstx>nding to valid track 
numbers. 

Register C contains the sector number (1 through 26) for sub­
sequent disk accesses on the currently selected drive. You 
can choose to send this infonmation to the controller at this 
IX> int, or instecki delay sector selection un til a read or 
write operation occurs. 
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SETa-tA 

WRITE 

Registers B and C (high-order 8 bits in B, low-order 8 bits 
in C) contain the DMA (Direct Memory Access) address for sub­
seq~nt re~ or write operations. For example, if B = 00H 
am C = 80B when SETa-tA is called, then all subsequent read 
operations read their data into 80B through 0FFH, and all 
subsequent write operations get their data from 80H through 
0FFH, until the next call to SETa-tA occurs. The initial 
IJ.1A address is assumed to be 80H. Note that the controller 
need not actually support direct memory access. If, for 
example, all data is received and sent through I/O ports, the 
CBIOS Which you construct will use the 128-byte area starting 
at the selected DMA address fOr the memory buffer during the 
followiB:J read or WI ite operations. 

Assuming the drive has been selected, the track has been set, 
the sector has been set, and the IMA address has been speci­
fied, the RFAD subroutine attempts to read one sector based 
u!X>n these parameters, and returns the following error codes 
in r~ister A: 

o no errors occurred 
1 non-recoverable error condition occurred 

Cur rently, CP/M re9p)nds only to a zero or non-zero value as 
the return code. That is, if the value in register A is 0 
then CP/M assumes that the disk operation completed properly. 
If an error occurs, however, the CBIOS should attempt at 
least 10 re-tr ies to see if the error is recover able. When an 
error is ret;X>rted the BOOS will IX int the message "BOOS ERR 
ON x: BAD SEC'IOR." The operator then has the option of 
typing <cr) to ignore the error, or control-C to abort. 

Write th9 data from the currently selected DMA address to the 
currently selected drive, track, and sector. The data should 
be marked as "non deleted datal. to maintain canpatibil i ty 
wi th other CP/M systems. The error codes given in the READ 
canmand are returned in register A, wi th error recovery at­
tenpts as described above. 

19 



7. A SAMPLE BIOS 

The Iragram smwn in Appendix D can serve as a basis fOr your first BIOS. 
The simplest fmctions are assuned in this BIOS, S) that you can enter it 
through the front panel, if absolutely necessary. Note that the user must 
al ter aoo inser t code into the stbroutines fo r CDNST, CDNIN, CDN){]!' , RFAD, 
WRITE, am WAITIO. Storage is reserved for user-supplied code in these 
regions. The scratch area reserved in page zero (see Section 9) for the BIOS 
is used in this !ragram, S) that it could be implemented in RCJt1, if desired. 

Q1ce operational, this skeletal version can be enhanced to Ir int the 
ini tial sign-on message and perform better error recovery. '!he slbroutines 
for LIST, PUNCH, aoo RFADER can be filled-out, am the ICl3YrE function can be 
implemented. 

8. A SAMPLE OOLD S'mRI' I..OlIDER 

The '(;COQram smwn in Appendix E can serve as a basis for your cold start 
lOajer. The disk rea:] fooction must be supplied by the user, and the };Xoqram 
must be loaded s:>memw starti~ at location 0000. Note that space is reserved 
for your patch ~ that the total anount of storcge required for the cold start 
loajer is 128 bytes. Eventually, you will IX0bably want to get this loader 
onto the first disk sector (track 0, sector 1) and cause your controller to 
locrl it into memory' autanatica1ly up:>n system start-up. Alternatively, you 
may wish to place the cold start loader into RGt. and place it above the CP/M 
system. In this case, it will be necessary to originate the IXogram at a 
higher crldress and key-in a jump instruction at system start-up 'Ahich branches 
to the 10Grler. Subsequent warm starts will not require this key-in operation, 
since the entry p'int "WEDOI''' gets control, thus bringing the system in fran 
disk autanatically. Note also that the skeletal cold start loader has minimal 
error recovery, \\bich may be enhanced on later versions. 
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9. RESERVED LOCATIONS IN PAGE ZERO 

Main memory page zero, locations e~H throuqh 0FFH, contains several 
seqments of code and data mich are used dur inq CP/M processinq. The code and 
data areas are giv~n below for reference purposes. 

IDcations 
fran to 
0000H - 0002H 

0003H - 0003H 

0004H - 0004H 

0005H - 0007H 

0008H - 0027H 

0030H - 0037H 

0038H - 003AH 

003BH - 003FH 

0040H - 004FH 

0050H - 005BH 

005CH - 007CH 

0070H - 007FH 

Contents 

Contains a jump instruction to the warm start entry 
point at location 3E03H+b. This allows a simple 
proqrammed restart (JMP 0000H) or manual restart from 
the front panel. 

Contains the Intel standard IOBYTE, which is ootionally 
included in the user's CBIOS, as described in Section 6. 

Current default drive number (0=A, l=B, 2=C, 3=0). 

Contains a jump instruction to the 8DOS, and serves two 
purposes: JMP 0005H provides the pr imary entry lX> int to 
the BOOS, as described in the manual "CP/M Interface 
Guide, It and LHLD 0006H br ings the address field of the 
instruction to the HL register pair. This value is the 
lowest address in memory used by CP/M (assuminq the CCP 
is beirq overlayed). Note that the DIJI' proqram will 
charqe the crldress field to reflect the reduced memory 
size in debuq mode. 

(interrupt locations 1 through 5 not used) 

(interrupt location 6, not currently used - reserved) 

Contains a jump instruction into the DDT proo.r~ when 
runnin;J in debug mode for prCXJramrned breakp::>ints, but 
is not otherwi se used by CP 1M. 

(not currently used - reserved) 

16 byte area reserved for scratch by CBIDS, but is not 
used for any pur~se in the distribution version of CP/M 

(not currently used - reserved) 

~fault File Control Block produced for a transient pro­
qram by the Console Command Processor. 

(not currently used - reserved) 

21 



0080H - 00FFH ~fault l28-byte disk buffer (also filled with the can­
marxl line ,14'len a transient is loaded mder the CCP). 

Note that this information is setup for normal operation ,mder the CP/M 
system, but can be overwritten by a transient J;Xogram if the BJX>S facilities 
are not rEquired by the transient. If, for example, a particular {Xoqram 
performs only simple I/O and must be:)in execution at location 0, it can be 
first loa::led into the TPA, usil'¥J normal CP/M facilities, wi t:h a small memory 
move program which gets control \*ben l0Ck3ed (the memory move t:Cogram must get 
control fran location 0100H, \\bich is the asst;med beginning of all transient 
programs). The rove trogram can then p:oceed to nove the entire memory image 
down to location 0, am pass control to the starting a:1dress of the memory 
lda:3. Note that if the BIOS is overwritten, or if location 0 (containing the 
warm start entry p:>int) is overwritten, then the IXogranuner must bring the 
CP/M system back into memory wi t:h a cold start sequence. 

22 



l~. NarES FOR tEERS OF CP/M VERSION 1.3 

The onlY,difference in memory layout between CP/M versions 1.3 and 1.4 is 
the location of the BIXJS, mich has been IOOved down one page (3100h+b instead 
of 32~~h+b). Therefore, your };Xesent CBIOS must be changed to reflect this. 
Normally, the only cha~e is found in the initialization of the jump 
instruction at location 5. This jump srould now be JMP 31~6H+b instead of JMP 
3206H+b. Note that the CCP is one page shorter, offsettinq the lonqer BOOS, 
so that the system load crldress (2900H+b) remains the same. CP/M 1.4 also 
suptx>rts four drives, and thus your CBIOS must account for a drive select 
value in the rame 0-3. No other cha1l:les to CP/M affect the CBlOS 
organiza tiona 
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3000 
0"Sf) , :r" , 
"-"080 :: 
0900 = 
0078 :: 
0079 :: 
0078 :: 

00FF :: 

3000 0079 
3002 Il37B 

3004 IEFF 
3006 E602 
3008 C20430 

300B 211E30 
300E0680 
3010 118000 
3013 7E 
3014 12 
3015 23 
3016 13 
3017 05 
3018 C21330 
301B C38000 

"'89E :: 
301E 

BOOIB 
BOOrL 
MBIAS 
BASE 
R'lYPE 
RBYl'E 

· , 
BSi 

· , 

APPENDIX A: THE MJl:) LOADER MJVE PROORM1 

Mil) I.mDER flDVE PROORAM,' PlACES CDW S'mRT ooar AT BJCYrB 

OIU 
EOU 
EOU 
EQU 
EQU 
EQU 
EOU 

EOU 

3000H' 
80H 
80H 
900H-$ 
078H 
BASE+1 
BA..<;E+3 

0FFH 

:WE ARE ImOED HEFE ON <DID SrmRl' 
:START OF WID ooor' PROORAM 
:LENGrH OF roar 
: BIAS TO ADD DURING LOAD 
: 'BASE' USED BY DISK CONTROLLER 
:RESULT TYPE 
: RESULT TYPE 

:OOOT ~ITCH 

CLEAR DISK STAWS 
IN R'lYPE 
IN RBYl'E 

COLI:START : 
IN 
ANI 
JNZ 

LXI 
MVI 
LXI 

ssw 
2H : SiITCH ON? 
CDLOOTART 

H, ooarv : VIRTUAL BASE 

K>VE: flDV 

B ,ooorL :LENGl'H OF ooor 
D,EDCJ!'B :DESTINATION OF ooor 
A,M 

· , 
OOOIV: 
LBIAS 

STAX 
INX 
INX 
OCR 
JNZ 
JMP 

o ':TRANSFERRED ONE BYrE 
H 
D 
B 
rvDVE 
EDCJ!'B ' :TO IDCYl' SYSTEM 

: ooor LO\DER PIACE HERE AT SYSTEM GENERATION 
EQU $-80H+MBIAS :<DLD START ooor BEGINS AT 80H 
END 
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AP~NDIX B: THE MIS CDLO STAR!' I.DMER 

: MIS <DLD START lD'DER FOR CP/M 
: VERSION 1.4 JANUARY, 1978 

· , 
0100 = BIAS EQU 100H : BIAS FOR RELOCATION 
0000 = FALSE EOU 0 
FFFF = TIDE EQU Nor FALSE 
0000 = TESTING mU FAlSE :IF TRUE, THEN 00 TO MJN80 ON ERRORS 

· I 

0100 = BOOSB EQU BIAS :BASE OF OOS I..O\O 
0906 = BDOS EQU 806H+BIAS : ENl'RY TO rus FOR CALIS 
1800 = BOOSE EQU 1700H+BIAS : END OF rns '(,0\0 

1600 = BOOr EQU 1500H+BIAS :CDLD STARr ENrRY mINT 
1603 = ROOOI' EQU 00Dr+3 : WAIM STARr ENrRY ro INT 

0080 OR; 80H :LQl\DED J:Xlam FID-1 HARDWARE roar AT 3000H 
: 

1700 = BDOSL EOU BDOSE-BDOSB 
0002 = NTRKS EQU 2 :NUMBER CF TRACKS TO RE'AD 
002E = BDOSS EQU Boa:;L/l28 :NUMBER CF SECTORS IN rx:s 
0019 = BDOS0 EOU 25 :NUMBER CF BDOS SECrORS ON TRACK 0 
0015 = BOOSl EOU BOOSS-BOOS0 :NUMBER CF SECI'ORS ON TRACK 1 

· , 
F800 = MON80 EQU 0F800H ;INl'EL M)NITOR BASE 
FF0F = RMDN80 EQU 0FF0FH ; RESTARr UX:ATION FOR K'>N80 
0078 = BASE EQU 078H : 'BASE' USED BY CDNI'ROLLER 
0079 = R'lYm EQU BASE+1 : RESULT TYPE 
0078 = RBYrE EQU BASE+3 ;RESULT ByrE 
007F = RESET EQU BASE+7 j RESET CDNTROLLER 

· , 
0078 = DSTAT EQU BASE jDISK STAWS FORT 
0079 = IUM EQU . BASE+1 j LCM IOPB ADDRESS 
007A = I HIGH EQU BASE+2 ;HIGH IOPB ADDRESS 
0003 = RECAL EQU 3H ;RECALIBRATE SELEcrED [RIVE 
0004 = RFADF EQU 4H ;DISK READ FUNCTION 
0100 = STACK EQU 100H JUSE END OF "0001'. FOR STACK 

· , 
RSTARI': 

0080 310001 LXI SP ,STACK:IN CASE OF CALL TO KlN80 
CLEAR THE CDNTROLLER 

0083 D37F our RESET : LCGIC CLEARED 

0085 0602 MVI B,NTRKS :NUMBER OF TRACKS TO READ 
0087 2lB700 LXI H,IOPB0 

· , 
STAR!': 

B-1 



• READ FIRST/NEXT TRACK INl'O BOOSB , 
00SA 70 K)V A,L 
0088 D379 our 111M 
0080 7C 'tIOV A,H 
008E 037A our I HIGH 
0090 DB78 WAlTA: IN Il)TAT 
0092 E604 ANI 4 
0094 CA9000 JZ WAIT 0 

CHECK DISKS~TUS 
0097 DB79 IN R'lYPE 
0099 E603 ANI lIB 
009B FE02 CPI 2 

· , 
IF TESTING 
CNC . RHON80 1GO To r-DNrroR IF 11 OR 10 
ENDIF 
IF Nor TESTING 

0090 D28000 JNC RSl'ART 1 RETRY THE UlM) 
ENDIF 

• , 
00A0 DB7B IN RBYl'E ; I/O (J)MPLETE, alECK STA'lUS 

· IF Nor RFADY, THEN 00 TO K>N80 , 
00A2 17 RAt. 
0M3 OC0FFF CC IM:>N80 1Nor RFADY BIT SEn' 
0M6 IF RAR 1 RESTORE 
0M7 E61E ANI 111108 J<)VERRUN/ADIR ERR!SEEK/CRC/XXXX 

IF TESTING 
CNZ IM)N80 1GO TO K>NrroR 
ENDIF 
IF Nor TESTING 

0M9 C28000 JNZ RSTARr 1 RE1'RY THE UlM) 
ENDIF 

· , 
· , 

00AC 110700 LXI O,IOPBL 1LENGrH CF IOPB 
00AF 19 mo D 1ADrRESSING NEXT IOPB 
0080 05 OCR B 100UNT InlN TRACKS 
0081 C28A00 JNZ STAR!' 

• , 
· , · JMP TO BJOI' TO PRINI' INITIAL MESSAGE, AND Sm' UP JMPS , 

0084 C30016 JMP ooar 
· , 
• PARAMETER BLOCKS , 

0987 80 IOPB0: IE 808 1IOCW~ NO UIDATE 
0088 04 DB READF 1 READ FtJN:TION 
0089 19 DB BDCS0 1# SEcro~ ro RFAD ON TRACK 0 

B-2 



000A 00 DB 0 ;TRACK 0 
00BB 02 DB 2 ; STAR!' WITH SECroR 2 ON TRACK " 
00BC 0001 OW BDOSB : START AT BASE OF BOCS 
0007 = IOPBL EQU $-IOPB0 . , 
00BE 80 IOPSI: DB 80H 
00BF 04 DB RFADF 
00C0 15 DB BOOS 1 : SEcroRS TO READ ON TRACK 1 
00Cl 01 DB 1 :TRACK 1 
00C2 01 DB 1 :SECl'OR 1 
00C3 8000 OW BDOSB+BOOS((1*128 :BASE at' SECOND READ 

00C5 END 
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000E = 

FFFF = 
00~0 = 
FFFE' =. 

2900 = 

3E00 = 

3E00 
2900 = 
3106 = 
1500 = 
002A = 
0002 = 
0004 = 
0080 = 
000A= 

APPENDIX C: THE MIl) BASIC I/O SYSTEM (BIOS) 

MrS· I/O DRIVERS FOR CP/M 
(FOUR DRIVE SINGLE DENSITY VERSION) 

iVERSION 1.4 JANUARY, 1978 

· , 
VERB EQU 14 iVERSION 1.4 

CDPYRIGHT (C) 1978 
DIGITAL RESEAR<lI 

: OOX 579, PACIFIC GROVE 
: CALIFORNIA, 93950 

· , 
TIDE EOU 
FALSE EQU 
SAMPLE EQU 

0FFFFH :VALUE OF "TRUE" 
Nor TRUE ; .. FALSE" 
'11R(JE :TRUE IF SAMPLE BIOS 

IF SAMPLE 
BIASEQU 290f1H :SAMPLE PROORAM IN 16K SYS'l'EM 

ENDIF 
IF Nor SAMPLE 

BIAS EQU 0000H :GENERATE REIDCATABLE CP/M SYSTEM 
ENDIF 

· , 
PATCH EQU 1500H+B~S 

· , 
OR; PATCH 

CPMB EQU 000H+BIAS :BASE OF CPM CONSOLE PROCS:SSQR 
BOOS EOU 
CPML EQU 
NSEcrS EQU 
OFFSm' EQU 

806H+BIAS : BASIC OOS (RESIDENT IORrION) 
$-CPMB :LENGrH (IN BYTES) OF CPM S$TEM 
CPML/128 :NUMBER OF SEC'roRS ro f1lM) 
2 :NUMBER OF DISK TRACKS U3ED BY CP/M 

(DISK EQU 0004H :ADDRESS OF IAST IOOGED DISK ON ~ STARr 
BUFF EOU 0080H :DEFAOLT BUFFER ADDRESS 
RETRY EQU 10 :MAX RETRIES ON DISK I/O BEFORE ERROR 

· , · , · , · , · , · , 
· , · , · , 
· , 
· , .. , 

PERFORM FOLI.£:MOO FtN:TlOOS 
BJOl' OOLD STARr 
wooar WARM STARr (SAVE I/O BYTE) 
(roar AND waxJr ARE THE SAME FOR MIl) 

CDNST CDNSOLE STATUS 

OONIN 
CDNOTJr 
LIST 
PUNCH 
READER 
HG1E 

REG-A = 00 IF NO OiARAcrER READY 
REG-A = FF IF OiARAcrER READY 
CDNSOLE (lJARACl'ER IN (RESULT IN Rm-A) 
OONSOLE rnARAcrER our (0iAR IN REX;-C) 
LIST our (ClIAR IN REG-C) 
PUNCH our (0iAR IN REX;-C) 
PAPER TAPE READER IN (RESULT TO REG-A) 
MJVE TO TRACK 00 . 
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3E00 C3443E 
3E03 C3543E 
3E06 C3F23E 
3E09 C3F53E 
3E0C C3FB3E 
3E0F C3FE3E 
3E12 C3013F 
3E15 C3043F 
3E18 C3073F 
3E1B C30C3F 
3E1E C32A3F 
3E21 C32F3F 
3E24 C3343F 

. 3E27 C33A3F 
3E2A C3433F 

0004 = 
00FD = 
00FC = 
00F3 = 
007E = 

F800 = 
FF0F = 
F803 = 
F806 = 
F809 = 

(THE FO~ CALIS SET-UP THE 10 PARAMETEF BLOCK FUR THE 
MIS, WHICH IS USED TO PERFORM SUBSEOUEtlf READS AND WRITES) 
SELIl3K SELEer DISK GIVEN BY Rm-C (0,1,2 ••• ) 
SETI'RK SEn' TRACK ADDRESS (0, ••• 76) FOR SUBSEQUENT READ/w"RITE 
SETSEC SEl' SECIDR ADDRESS (1, ••• ,26) FOR SUBSEOUE~~ RFAD/WRITE 
SEl'DMA SEn' SUBSEQUENT DMA ADDRESS (INITIALLY 80H) 

(READ AND WRITE ASSUME PREVIOUS CALIS ro SET UP THE 10 PARAME'fERS) 
RFAD READ TRACK/SECl'OR TO PRESET DMA ADDRESS 
WRITE WRITE TRACK/SECl'OR FroM PRESET DMA ADDRESS 

JUMP VECTOR FOR INDIVIUAL ROUTINES 
JMP roar 

wroarE: JMP WOOOT 

; 
NDISKS 
REVRT 
INI'C 
ICON 
INI'E 

. , 
r.DN80 
RtJDN80 
CI 
RI 
m 

JMP CDNST 
JMP CDNIN 
JMP <DNOur 
JMP LIST 
JMP PUNCH 
JMP READER 
JMP HGiE 
JMP SELIlSK 
JMP SmTRK 
JMP SETSEC 
JMP SEl'DMA 
JMP READ 
JMP WRITE 

END OF <DNTROLLER - INDEPENDENT <DDE, THE REMAINING SUBROtJrINES 
ARE TAIWRED TO THE PARTlCUIAR OPERATING ENVIRONMENT, AND MUST 
BE ALTERED FOR ANY SYSTEM WHICH DIFFERS FROM THE INTEL MrS. 

THE FOLUMING <DOE ASSUMES THE MOO M)NITOR EXISTS AT 0F800H 
AND lEES THE I/O SUBROurINES WITHIN THE K>NlTOR 

WE ALSO ASSUME THE MOO SYSTEM HAS FOUR DISK DRIVES 
EQU 4 :NUMBER OF DRIVES AVAlIABLE 
EQU eFDH :INTERRUPl' REVER!' roR!' 
EQU 0FCH : INTERRUPr MASK roRT 
EOU 0F3H : INTERRUPl' <DNTROL roRr 
EQU 0111$1110B :ENABLE RST 0 (WARM BJOr), RSl' 7 (IDNI'IDR) 

MIb lJONrroR EQUATES 
EQU 0F800H;MDS M)NITOR 
mu 0FF0FH ;RESTAR1' K>N80 (OOOI' ERROR) 
EQU 0F8 0 3Ii : <DNSOLE CliARAerER ro REG-A 
EQU 0F806H :READER IN TO REG-A 
EQU 0F809H ;<DNSOLE OIAR FROM C ro <DNSOLE our 
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F80C = PO 
F80F = LO 
F812 = CSTS 

; 
0078 = BASE 
0078 = DSrfAT 
0079 = RTYPE 
007B = RBYTE 

· , 
0079 = Ira; 
007A = I HIGH 

· , 
0004 = READF 
0006 = . w"RITF 
0003 = RECAL 
0004 = IORDY 
000D = CR 
000A = LF 

· , 
SIGNON: 

3E2D 0D0A0A 

3E30 3136 

E0U 0F80CH ;PUNCH CHAR FROM C TO PUNCH DEVICE 
EQU eF80FH ;LIST FRJM C TO LIS'll DEVICE 
EOU AF812H :CONSOLE STATqS 00/FF TO REGISTER A 

DISK FORI'S AND CDMMANOO 
EQU 78H ;BASE OF DISK CDMMAND 10 FORI'S 
EQU BASE ;DISK STATUS (INPt1r) 
rou 8ASE+ 1 ; RESULT TYPE (INPl1r) 
EOU BASE+ 3 ; RESULT BYrE (I~-Pl1r) . 

rou BASE+1 ;IOPB I.DiJ ADDRESS (ourpar) 
EQU BASE+2 ;IOPB HIGH ADDRESS (ourPUl') 

EQU 4H ; READ FUNCTION 
.EOU 6H ;WRITE FUNCTION 
EOU 3H ; RECALIBAArE DRIVE 
EQU 4H ;1/0 FINISHED MASK 
F~U 0DH ;CARRIAGE REmJRN 
EQU 0AH ;LINE FEED 

iSIGNCN MESSAGE: XXI< CP/M VERS Y.Y 
DB CR,LF,LF 
IF SAMPLE 
DB '16' :16K EXAMPLE BIOS 
ENDIF 
IF NO!' SAfYfPLE 

'00' :MEMORY SIZE FILLED BY RELOCATOR 

3E32 4B2043502F 
3E3E 312E34 
3E41 0D0A00 

DB 
ENDIF 
DB 
DB 
DB 

'K 'CP 1M VERS ' 
VERS/10+'0','.',VERS MJD 10+'0' 
CR,LF,0 

3E44 310001 
3E47 212D3E 
3E4A Q)4C3F 
3E4D AF 
3E4E 320400 
3E51 C3A03E 

3E54 318000 

3E57 0E0A 
3E59 C5 

; 
roar: :PRIN'II SIGNON MESSAGE AND 00 'ID CCP 

· , · , 

(NarE: Ma; roar INITIALIZED IOBYrE AT 0003H) 
LXI SP,BUFF+80H 
LXI H,SIGNON 
CALL PRMSG : PRINT MESSAGE 
XRA A :CLEAR ACOJMUIA'IDR 
STA CDISK iSET INITIALLY 'IDDISK A 
JMP GOCPM :00 TO CP 1M 

WIDar: i LQM)ER ON TRACK 0, SEcroR 1, WHICH WILL BE SKIPPED FOR WARM 
READ CP/M FK:M DISK - ASSUMnli THERE IS A 128 BYrE (DLD START 
STARr. 

LXI 

MVI 
PlEH 

SP,BUFF ;USING DMA -THUS 80 THRU FF AVAIIABLE FOR STACK 

C,RETRY :MAX RETRIES 
B 
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WB:>Ol'0: : ENl'ER HERE ON ERROR REI'RIES· 
3E5A 010029 LXI B,CPMB :SET DMA ADDRESS TO STAR!' OF DISK SYSTEM 
3E5D CD343F CALL SEI'DMA 
3E60 0E00 MVI C,0 ; 00C1I' FOOM DRIVE 0 
3E62 CD0C3F CALL SELISK 
3E65 0E00 MVI C,0 
3E67 CD2A3F CALL SmTRK : STAR!' WITH TRACK 0 
3E6A 0E02 MVI C,2 ; STARr READING SECI'OR 2 
3E6C CD2F3F CALL SETSEC 

READ SECl'ORS, <DONT NSECl'S TO ZERO 
3E6F C1 FOP B ;l0-ERROR <DUN'!' 
3E70 062A MVI B,NSECI'S 

RDSEC: : RFAD NEXT SECl'OR 
3E72 C5 PUSH B iSAVE SECl'OR OOUNT 
3E73 CD3A3F CALL READ 
3E76 C2DA.3E JNZ OOarERR; RETRY IF ERRORS OCCUR 
3E79 2AE53F LHLD IOD : INCREMENT [lv1A ADDRESS 
3E7C 118000 LXI D,128 :SECrDR SIZE 
3E7F 1~ mo D : INCREMENTED DMA ADDRESS IN HL 
3E8044 ftOV B,H 
3E81 4D mv C,L : READY FOR CALL 'IO SET D-1A 
3E82 CD343F CALL SETDMA 
3E85 3AE43F Lm lOS : SECl'OR NUMBER JUST READ 
3E88 FElA CPI 26 :REAO IAST SEcroR? 
3ESA Q\963E JC ReI 

MUST BE SECl'OR 26, ZERO AND GO TO NEXT TRACK 
3E8D 3AE33F Lm IO!' :GET TRACK TO RmISTER A 
3E90 3C INR A 
3E91 4F mv C,A : READY FUR CALL 
3E92 CD2A3F CALL SmTRK 
3E95 AF XRA A :CLEAR SECl'OR NUMBER 
3E96 3C RD1: INR A :TO NEXT SEcroR 
3E97 4F KJV C,A : READY FUR CALL 
3E98 CD2F3F CALL SErSEC 
3E9B Cl FOP B : RECALL SEcroR OOONT 
3E9C 05 OCR B :DONE? 
3E9D C2723E JNZ RDSEC 

. DOOE WITH THE L(W), RESET DEFAULT BUFFER ADDRESS , 
GOCPM: : (ENTER HERE FIO-t OOLD STARr ooar) 

ENABLE RST0 AND PSI7 
3EA0 F3 DI 
3EAl 3E12 MVI A,12H :INITIALIZE COMMAND 
3EA3 D3FD our REVRT 
3EA5 AF XRA A 
3EA6 D3FC our INrC ; CLEARED 
3EA8 3E7E MVI A,INTE ; RST0 AND RST7 BITS ON 
3EM D3FC our INrC 
3EAC AF XRA A 
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3EAD 03F3 

3EAF 018000 
3EB2 C0343F 

3EB5 3EC3 
3EB7 320000 
3EBA 21033E 
3EBD 220100 
3EC0 320500 
3EC3 210631 
3EC6 220600 
3EC9 323800 
3ECC 2100F8 
3ECF 223900 

3E02 3A0400 
3ED5 4F 
3ED6 FB 
3ED7 C30029 

3EOA Cl 
3EOB 00 
3EDC CAE33E 

3EDF C5 
3EE0 C35A3E 

3EE3 21EC3E 
3EE6 C04C3F 
3EE9 C30FFF 

3EEC 3F424F4F54 

3EF2 C312F8 

3EF5 C003F8 
3EF8 E67F 

our . ICON . : INTERRUPl' CDNTROL 

SET DEFAULT BUFFER ADDRESS ro 80H 
LXI B,BUFF 
CALL SETDMA 

RESET IDNlTOR ENTRYR)INTS 
MVI A,JMP 
STA 0· 
LXI H, WBOOl'E 
SHLD· 1 :JMP WBDOr AT IDCATION 00 
STA 5 
LXI H,BOOS 
SHLD 6 : JMP BOOS AT IOCATION 5 
STA 7*8 . :JMP ro M:>N80 (MAY HAVE BEEN QiANGED BY ODr) 
LXI H,MJN80 
SHLD . 7*8+1 
LEAVE. ICBYTE SEl' 
PREVIOUSLY SELEcrED DISK WAS B, SEND PARAMETER 'IO CPM 
Lm CD.ISK: LAST r..ooGED DISK NUMBER 
IDV C,A :SEND ro CCP TO rro IT IN 
EI 
JMP CPMB 

: ERROR CDNDITlOOOCClJRRED, PRINT MESS1(;E AND REl'RY 
OOOTERR: 

· , 
OOOl'ER0: 

· I 

1D01MSG: 

· I. 

rop B : RECALL CDUNTS 
OCR C 
JZ OOOI'ER0 
TRY AGAIN 
PUSH B 
JMP WBOOl'0 

OTHERWISE TOO MANY IWrRIES 
LXI H, BX1l'MSG 
CALL PRMSG 
JMP RMON80:MnS HARDWARE M)NlroR 

DB '?BOOT' ,0 

CDNST: : OONSOLE STA'lUS TO Rm-A 

· I 

(EXAcrLY THE SAME AS MJ1) CALL) 
JMP CSTS 

OONIN: :CDNSOLE CliARAcrER ro REG-A 
CALL CI 
ANI 7FH : REMOVE PARITY BIT 
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3EFA C9 

3EFB C309FS 

3EFE C30~'FS 

3F01 C30CFS 

3F04 C306FS 

3F07 0E00 
3F09 C32A3F 

3F0C 79 
3F0D FE04 
3F0F D40FFF 

3F12 E602 
3F14 32DF3F 
3F17 79 
3F18 E601 
3FlA B7 
3F1B CA203F 
3F1E 3E30 

3F20 4F 
3F21 21E13F 
3F24 7E 
3F25 E6CF 
3F27 B1 
3F2S 77 
3F29 C9 

3F2A 21E33F 
3F2D'71 

· , 
OONOOr: ;OONSOLE OiARACTER FlOt C TO CDNSOLE CXJI' 

· , 
JMP CD 

LIST: ;LIST DEVICE our 

· , 
(EXACl'LY THE SAME AS MIS CALL) 
JMP to 

PUNCH: :PUNCH DEVICE our 

· , 
(EXACl'LY THE SAME AS MIl) CALL) 
JMP 1:0 

RFADER: ~ READER OiARACI'ER IN ro Rm-A 
; (EXAcrLY THE SAME AS MrS CALL) 

· , 
JMP RI 

Ha.!E: :l«JVE TO HCME !OSITION 
TREAT AS TRACK 00 SEEK 

· , 
MVI C,0 
JMP SE.TrRK 

SELDSK: :SELECT DISK GIVEN BY REGISTER C 
; CP 1M HAS CliECKED FOR DISK SELECT 0 - 3, BUI' WE MAY HAVE 

A SMALLER MI13 SYSTEM, SO mECK AGAIN AND GIVE ERROR 
BY CALLING KJNS0 
l'DV A,C 
CPI NDISKS;TOO IAR;E? 
CNC IH)N80 ;GIVES iADDR MESSAGE AT CONSOLE 

ANI 
STA 
flDV 
ANI 
ORA 
JZ 
MVI 

108 ;00 00 FOR rRIVE 0,1 AND 10 10 FOR DRIVE 2,3 
DBANK :TO SELECI' DRIVE BANK 
A,C ;00, 01, 10, 11 
1B ;MDS HAS 0,1 AT 78, 2,3 AT 88 
A ; RESULT 001 
SETDRIVE 
A, 00110000B :SELECTS DRIVE 1 IN BANK 

SETDRIVE: 

· , 

MJV 
LXI 
l'DV 
ANI 
ORA 
l'DV 
RET 

C,A ;SAVE THE FUNCTICN 
H,IOF ;10 FUNCTION 
A,M 
11001111B ;MASK our DISK NUMBER 
C ;MASK IN NE,W DISK NUMBER 
M,A :SAVE IT IN IOPB 

SErI'RK: :SET TRACK ADDRESS GIVEN BY C 
LXI. H,Iar 
KJV M,C 
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3F2E C9 

3F2F 79 
3F30 32E43F 
3F33 C9 

3F34 69 
3F35 60 
3F36 22E53F 
3F39 C9 

3F3A 0E04 
3F3C CD593F 
3F3F CD693F 
3F42 C9 

3F43 0E06 
3F45 CD593F 
3F48 CD693F 
3F4B C9 

3F4C 7E 
3F4D B7 
3F4E C8 

3F4F E5 
3F50 4F 
3F51 CDFB3E 
3F54 E1 
3F55 23 
3F56 C34C3F 

3F59 21E13F 
3F5C 7E 
3F5D E6F8 
3F5F B1 
3F60 77 

3F61 E620 

· , 
REI' 

SEI'SEC: :SET SEcroR NUMBER GIVEN BY C 
fIDV A, C :SECIDR NUMBER 'ID ACCUM 
STA lOS : S'lORE SECI'OR NUMBER ro IOPB 
REI' 

: 
SErr'DMA: :SET Il-tA ADDRESS GIVEN BY REGS S,C 

· , 

fIDV L,C 
M)V H,B 
SHLD IOD 
REII 

RFAD: . : READ NEXT DISKREOORD (ASSUMING DISK/TRK/SEC/DMA SET) 

· , 
· , 

MVI C,READF :SET TO READ FUNCTION 
CALL SETFUNC 
CALL WAITIO :.PERFORM. RFAD FUNCTION 
RET :MAY HAVE ERROR SET IN REG-A 

WRITE: :DISK WRITE FUNCTION 
MVI C,WRITF 
CALL SETFUNC: SEn' . TO WRITE FUNCTION 
CALL WAITIO 
REI' :MAY HAVE .ERROR SET 

: UI'ILITY SUBROtJrlNES 
PRMSG: :PRINT MESSAGE AT H,L T00 

· , 
SETFUNC: 

M)V A,M 
ORA A : ZERO? 
RZ 
IDRE TO PRINT 
PUSH H 
fIDV C,A 
CALL CDNOUl' 
lOP H 
INX H 
JMP PRMSG 

SET FUNCTION FOR NEXT I/O (CDMMAND IN REG-C) 
LXI H,IOF :10 FUNC~ION ADDRESS 
fIDV A, M :GET IT TO ACQJMUIA'IOR FOR MASKING 
ANI 11111000B :REMOVE PREVIOUS ODMMAND 
ORA C : SET TO ·NEW CDMMAND 
IDV M,A : REPlACED IN IOPB 
THE M00-800. CONTROLLER REQUIRES DISK BANK BIT IN SECIDR BYrE 
MASK THE BIT FRG1 THE CURRENT I/OFUOCTION 
ANI 001000008 :MASK THE DISK SELEC1' BIT 
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3F63 21E43F LXI H,IOS :ADDRESS THE SEcroR SELEcr BYTE 
3F66 B6 ORA M :SELECT PROPER DISK BANK 
3F67 77 KJV ~l,A iSET DISK SELEcr BIT ON/OFF 
3F68 C9 REI' 

· , 
WAITIO: 

3F69 0EelA MVI C,RETRY JMAX RETRIES BEFORE PE~1 ERROR 
REWAIT: 
· STARr THE I/O FUNCTlOO AND WAIT FOR OOMPLETION , 

3F6B mB83F CALL INrYPE :IN RrYPE 
3F6E OJCS3F CALL INBYTE JCLE'ARS THE OONTROLLER 

3F71 3ADF3F Lm DBANK :S~ BANK FLAGS 
3F74 B7 ORA A iZERO IF DRIVE O,1 AND NZ IF 2,3 
3F7S 3EE0 MVI A,IOPB AND ~FFH :LCM ADDRESS FOR IOPB 
3F77 063F MVI B,IOPB SHR 8 : HIGH ADDRESS FOR IOPB 
3F79 C2843F JNZ lODRl iDRIVE BANK I? 
3F7C 0379 our IllM :LOO ADDRESS TO mNTROLLER 
3F7E 78 KJV A,8 
3F7F D37A our tHIGH iHIGH ADDRESS 
3F81 C3893F JMP WAIT0 :TO WAIT FOR COMPLETE 

· , 
IODRI: iDRIVE BANK 1 

3F84 D389 0(11' II.rn+10H :88 FOR DRIVE BANK 10 
3F86 78 KJV A,B 
3F87 D38A our IHIGH+10H 

: 
3F89 CDD23F WAI'l'0: CALL INSTAT iWAIT FOR OOMPLETION 
3F8C E604 ANI IORDY :RE'ADY? 
3F8E CA893F JZ WAIT0 

CHECK 10 OOMPLETION OK 
3F91 CDB83F CALL INl'YPE :MUST BE 10 OOMPLE'I'E (00) UNLINKED 

· , 00 UNLINKED I/O CDMPLETE, 01 LINKED I/O mMPLETE (Nor LEED) 
10 DISK STATUS CliANGED 11 (Nor (SED) 

3F94 FE02 CPI 10B : READY STATUS CHANGE? 
3F96 CMB3F JZ WREADY 

· , MU3T BE 00 IN THE ACCUMULA'IOR 
3F99 B7 ORA A 
3F9A C2B13F JNZ WERFOR : SOME arHER CDNDI'rION, RErFY 

· , CHECK I/O ERROR BITS 
3F9D mcS3F CALL INBYl'E 
3FA0 17 RAL 
3FA1 mAB3F JC WREADY :UNIT Nor READY 
3FA4 IF RAR 
3FAS E6FE ANI 111111108 . iANY arHER ERRORS? (DELETED mTA OK) 
3FA7 C2B13F JNZ WERROR 
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3FAA C9 

3FAB CDC53F 
3FAE C3Bl3F 

3FB1 0D 
3FB2 C26B3F 

3FBS 3E01 
3FB7 C9 

3FB8 3ADF3F 
3FBB B7 
3FBC C2C23F 
3FBF 0079 
3FC1 C9 
3FC2 0889 
3FC4 C9 

3FC5 3ADF3F 
3FC8 B7 
3FC9 C2CF3F 
3FCC DB7B 
3FCE C9 
3FCF 1l38B 
3FDl C9 

· , 
READ OR WRITE IS OK, ACCUMUIA'lOR CDNrAINS ZERO 
REr 

WREADY: :Nar .RE'ADY, TREJ.\'r AS ERROR FOR NCM 

· , 
CALL INBYl'E : CLEAR RF.,SULTBYl'E 
JMP TRY<DUNT 

WERROR: :RE'IURN HARDWARE MALFUNCTION (CRC, 'rRACK, SEEK, ETC.) 
THE MrS <DNTROLLER HAS RElURNED A BIT IN FACH !OSITION 
OF THE ACaJMt')IATOR, <DRRESroNDING TO THE CDNDITIONS: 

· , 
· , 
· , 
· , · , 

o . . - DELETED mTA(ACCEPI'ED AS OK ABOVE) 
1 - CRC ERROR 

, 2 - SEEK ERROR 
3 - ADDRESS ERROR (HARDWARE MALFUNCrION) 
4 - Jll\TA. OVER/UNDER F'LOO (~ MALFUNCTION) 
5 - WRITE PROl'Ecr (TREATED AS NOl' READY) 
6 - WRITE ERROR. (~ MALFUNCTION) 
7 -NGa' READY 
(ACCUMU~TOR BITS ARE NUMBERED 7 6 5 4 3 2 1 0) 

IT MAYBE uSEFuL TO FILTER our THE VARIOUS OONDITIONS, 
BUI' WE WILL GE'l1 A PERMANENT ERROR MESSAGE IF IT IS NOr 
RECOVERABLE. IN ANY CASE, THE NO!' READY (DNDITION IS 

; TRFATEDAS A SEPA~rE .cDNDITIONFOR LATER IMPROVEMENT 
TRYCDUNT: 

REGISTER C OONTAINSRETRY CDUNT, DECREMENT 'TIL ZERO 
OCR C 
JNZ ~AIT: FOR ANO!'HER TRY 

· , 
CANNOr RECOVER FROM ERROR 
MVI A,l : ERROR (DOE 

· , 
REI' 

; INl'YPE, 
INTYPE: LIJ\ 

ORA 
JNZ 
IN 
REI' 

INrYP1: IN 

· , 
INBYl'E: r.,m 

ORA 
JNZ 
IN. 
REI' 

INBYI'l: IN 
REI' 

INBYl'E, INSTAT READ DRIVE BANK 00 OR 10 
IEANK 
A 
INI'YPI ;SKIP TO BANK 10 
RTYPE 

RTYPE+10H 

IBANK 
A 
INBYTI 
RBYTE 

RBYTE+10H 

;78 FOR 0,1 88 FOR 2,3 
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3FD2 3ADF3F INSTAT: LD\ DBANK 
3FDS B7 ORA A 
3FD6 C2OC3F JNZ INSTAl 
3FD9 DB78 IN I1>TAT 
3FDB C9 RErr' 
3FOC 0088 INSTAl: IN I13TAT+10H 
3FDE C9 RE'l1 

. mTA AREAS (MUST BE IN RAM) , 
3FDF 00 DBANK: DB 0 :DISK BANK 00 IF DRIVE 0,1 . 10 IF DRIVE 2,3 , 

IOPB: i 10 PARAMETER BLOCK 
3FE0 80 DB . 80H iNORMAL I/O OPERATION 
3FEl 04 IOF: DB RFADF iIO FUNCTION, INITIAL READ 
3FE2 01 100: DB 1 . iNUMBER OF SECl'ORS TO READ 
3FE3 02 Iar: DB OFFSET :TRACK NUMBER 
3FE4 01 lOS: DB 1 : SEcroR NUMBER 
3FES 8000 100: rM BUFF iIO ADDRESS 

3FE7 END 
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APmNDIX D: A SKELETAL CBlas 

SKELETAL calas' FUR FIRST LEVEL OF CP 1M ALTERATION 

· , · NorE MSIZE IETERMlNES WHERE THIS cala; IS u:x:ATED , 
0010 = MSIZE EQU 16 :CPIM VERSION MEMORY SIZE IN I<IIDBYl'ES 
3E00 = PA'lOI EQU MSIZE*I024-2*256 :START OF THE CBICS' PA'OCH 

· , 
WE WILL tEE THE AREA RESERVED STARrING AT liX:ATION 

· 40H IN PAGE 0 FOR HOLDING THE VALUES OF: , 
· TRACK = LAST SELEcrED TRACK , 

SECl'OR = LAST SELEcrED SEcroR 
DMAAD = LAST SELEcrED ~ ADrRESS 

· DISI<NO = LAST SELEcrED DISK NUMBER , 
· ,(N0l'E THAT ALL ARE ByrE VALUES EXCEPl' FUR DMAAD) , 
· , 

0040 = SCRAT EQU 40H :BASE CF SCRATCH AREA (FROM 40H TO 4FH) 
0040 = TRACK EXJU SCRAT :OJRRENTLY SELEcrED TRACK 
0041 = SECl'OR EQU SCRAT+I : OJRRENTLY SELECl'ED SECTOR 
0042 = DMAAD EQU SCRAT+2 :OJRRENT ~ ADDRESS 
0044 = DISI<NO EOU SCRAT+4 :CDRRENT DISK NUMBER 

· , · , 
3E00 OR; PA'OCH :OR:;IN OF THIS PROORAM 
0000 = CBASE EQU (MSIZE-I6) *1024 :BIAS FUR SYSTEMS IAR:;ER THAN 16K 
2900 = CPMB EQU CBASE+2900H : BASE OF CP 1M (= BASE OF CCP) 
3106 = Boa; EQU CBASE+3106H :BASE OF RESIDENT J:ORl'ION OF CP/M 
1500 = CPML EQU $-CPMB : LENGrH OF THE CP/M SYSTEM IN BYrES 
002A = NSECl'S EOU CPML/128 JNUMBER OF SECTORS ro I.OAD ON ~ START 

• JUMP VECl'OR FUR INDIVIDUAL SUBIOJrINES , 
3E00 C32D3E JMP :EOJr : COLD STAR!' 

WEOorE: 
3E03 C3303E JMP WIDOI' :WARM' START 
3E06 C3993E JMP CDNST :CONSOLE STATUS 
3E09 C3AC3E JMP OONIN :CONSOLE ClIARAcrER IN 
3EOC C3BF3E JMP OONOtJr : CONSOLE ClIARAcrER our 
3E0F C3DI3E JMP LIST :LIST ClIARACl'ER our 
3EI2 C3D33E JMP PUNCH : PUNCH ClIARAcrER our 
3EI5 C3D53E JMP RFADER : READER ClIARAcrER our 
3EI8 C3m3E JMP HG1E :MOVE HEAD TO H<Jt1E roSITION 
3ElBC3E03E JMP SELOOK : SELEcr DISK 
3EIE C3F53E JMP SEITRK :SEl' TRACK NUMBER 
3E21 C30A3F JMP SEl'SEC : SEl' SECTOR NUMBER 
3E24 C3IF3F JMP SEmMA 1SEl' IJ.1A ADI:RESS 
3E27 C3353F JMP RFAD :RFAD DISK 
3E2A C3483F JMP WRITE :wRITE DISK 

· , 
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· , 
00Gr: 

~2D C3793E 

· , 
WlDOI': 

~30 318000 
~33 0E00 
~35 CDE03E 
~38 CDD\3E 

~3B 062A 
~3D 0E00 
~3F 1602 

E41 210029 
LQ\D1: 

E44 C5 
E45 D5 
E46 E5 
E47 4A 
E48 CD0A3F 
E4B C1 
E4C C5 
E4D CD1F3F 

· , · , 
:E50 CD353F 
E53 FE00 
E55 C2303E 

:E58 E1 
~E59 118000 
IE5C 19 
~E5D D1 
~E5E C1 
IE5F 05 
~E60 CA793E 

~E63 14 
~E64 7A 
~E65 FE1B 
~E67 Il\443E 

~E6A 1601 
~E6C 0C 

INDIVIIXi\L SUBlUJI'INES TO FERroRM FACH FUOCTION 
:SIMPLEST CASE IS TO JUST PERFURM PARAMETER INITIALIZATION 
JMP GOCPM : INITIALIZE AND 00 TO CP 1M 

: SIMPLEST CASE IS TO READ THE DISK UNI'IL ALL SocroRS I.a\DED 
LXI SP,80H fUSE SPACE BE~ BUFFER FOR STACK 
MV! C,0 :SELECT DISK 0 
CALL SELOOK 
CALL HCME :00 TO TRACK 00 

MVI B ,NSECTS : B CDUNTS THE NUMBER CF SECIDRS TO rmo 
MVI C,0 : C HAS THE ClJRRENT TRACK NUMBER 
MVI D, 2 : D HAS THE NEXT SECTOR TO RFAD 
NOI'E THAT WE BEGIN BY READING TRACK 0, SECrOR 2 SINCE SEcroR 1 
CDNTAINS THE <DLD STARr LCN)ER, WHICH IS SKIPPED IN A WARM STAR!' 
LXI H,CPMB :BASE OF CP/M (INITIAL I.O\D roINT) 
:L07m ONE M)RE SECrOR 
PlBH B :SAVE SECl'OR COUNT, OJRRENT TRACK 
PlBH D :SAVE NEXT SECl'OR TO READ 
PlBH H ;SAVE Il-1A ADLRESS 
lJOV C,D :GET SECTOR ADIRESS TO REI;ISTER C 
CALL SEl'SEC :SEl' SECrOR ADIRESS FroM REGISTER C 
rop B : RECALL IJt1A ADIRESS TO B,C 
PlBH B :REPIACE ON STACK roR IATER RECALL 
CALL S~ :SEl' IMA ADIRESS FIO-t B,C 

IEIVE SEl' TO "', TRACK SEl', SECl'OR SEn', Jlt1A ADIRESS SET 
CALL RFAD 
CPI 00H :ANY ERRORS? 
JNZ wroar :RETRY THE ENrIRE ooor IF AN ERROR OCCURS 

NO ERROR, K:>VE TO NEXT SECTOR 
FOP H : RECALL ~ ADIRESS 
LXI D, 128 :DMA=DMA+ 128 
mD D . :NEW D-tA ADmESS IS IN H, L 
FOP D : RECALL S~R ADIRESS 
FOP B :RECALL NtMER (F SECrORS REMAINING, AND OJRRENT TRK 
OCR B :SECIDRS=SECI'ORS-1 
JZ GOCPM :TRANSFER ro CP/M IF ALL HAVE BEEN ~DED 

IDRE SECTORS REMAIN TO LO\D, mECK FOR TRACK QIANGE 
INR D 
M)V A, D :SECTOR=27?, IF SO, mANGE TRACKS 
CPI 27 
JC LOAD1 :CARRY GENERATED IF SEcroR<27 

END OF OJRRENI' TRACK, GO TO NEXT TRACK 
MVI D,l :BEGIN WITH FIRSI' SECTOR OF NEXT TRACK 
INR C :TRACK=I'RACK+! 
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3E60 C5 
3E6E 05 
3E6F E5 
3E70 CDF53E 
3E73 E1 
3E74 01 
3E75 C1 
3E76 C3443E 

3E79 3EC3 
3E7B 320A0~ 
3E7E 21~33E 
3E81 2201~0 

3E84 32~50~ 
3E87 210631 
3ESA 220601(1 

3E8D 018000 
3E91(1 C01F3F 

3E93 FB 

3E94 0E00 
3E96 C30029 

3E99 
3EA9 3E0~ 
3EAB C9 

3FAC 
3EBC E67F 
3EBE C9 

3EBF 79 
3EC0 
3ED0 C9 

· , 
GOCPM: 

• , 

· , 

· , · , 
· , 
CDNST: 

· , 

SAVE RmISTER STATE, AND aIANGE TRACKS 
PtEH B 
PLEH 0 
PLEH H 
CALL SETI'RK ;TRACK ADIEESS SRr FI01 REGISTER C 
rop H 
rop 0 
roP B 
JMP LOAD1 ; FOR ANOTHER SECI'OR 

END CF ~D OPERATION, SRr PARAMETERS AND 00 TO CP/M 

MVI A,~C3H ;C3 IS A JMP INSTRUCl'ION 
STA 0 ; FOR JMP TO wooar 
LXI H, WBOarE ;WOOOr ·ENl'RY ro!NT 
SHLD 1 ;SET ADIEESS FIELD FOR. JMP AT " 

STA 
LXI 
SHLD 

LXI 
CALL 

5 
H,BI:XlS 
6 

B,80H 
SEmMA 

; FUR JMP TO B[X)S 
; BOOS EN1'RY ro!NT 
;ADDRESS FIELD OF JUMP AT 5 TO BOOS 

;DEFAULT Il-1A ADmESS IS 80H 

EI ; ENABLE THE INTERRUPl' SYSTEM 
FUroRE VERSIONS OF CCP WIu.. SELECl' THE DISK GIVEN BY REGISTER 
C UIDN ENl'RY, HENCE ZERO IT IN THIS VERSION OF THE BIOS FOR 
FUroRE (DMPATIBILITY. 
MVI C,0 ;SELEcr DISK ZERO AFTER INITIALIZATION 
JMP CPMB' -';00 TO CP/M FOR FURTHER PROCESSING 

SIMPLE I/O HANDLERS (MtBT BE FILLED IN BY mER) 
IN EAOi CM)E, THE ENl'RyroINT IS PROVIIED, w"'ITH SPACE RESERVED 
TO INSERT IDUR am (DOE 

:CDNSOLE STA'lUS, REruRN 0FFH IF CHARACl'ER RFADY, 00H IF NOr 
r:s 108 :SPACE FOR STA'lUS SUBROUl'INE 
MVI A,00H . 
REI' 

CONIN: :CDNSOLE CHARACl'ER INI'O REGISTER A 

· , 
r:s 10H : SPACE FOR INPtJr RClJI'INE 
ANI 7FH :STRIP PARITY BIT 
REI' 

<DNOUl': ;<DNSOLE CHARACl'ER DUrPt1rFlOJI REGISTER C 
KJV A,C ;GET TO AcCuMUIATOR 
r.s 10H .;SPACE FOR ourroI' ROOl'INE 
REI" 
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3ED1 79 
3ED2 C9 

3ED3 79 
3ED4 C9 

3ED5 3ElA 
3ED7 E67F 
3ED9 C9 

3EDA 0E00 
3EDC mF53E 
3EDF C9 

3EE0 79 
3EE1 324400 
3EE4 
3EF4 C9 

3EF5 79 
3EF6 324000 
3EF9 
3F09 C9 

3F0A 79 
3F0B 324100 
3F0E 
3F1E C9 

3F1F 69 
3F20 60 
3F21 224200 
3F24 
3F34 C9 

i 
LIST: iLIST CHARACTER FHOM REGISTER C 

. , 

K)V A,C :CHARACTER TO REGISTER A 
Rgr' ;NULL SUBROUrINE 

PUOCH: ;roNCH CHARACTER FK:M REl3ISTER C 

. , 

K>V A,C :CHARACTER TO REGISTER A 
REI' :NULL SUBROUrINE 

READER: ; READ CHARACTER INrO REGISTER A FI01 READER IEVICE 
MVI A, lAB :ENI'ER END OF FILE FOR NCM (REPIACE LATER) 
ANI 7FH ; REMEMBER TO STRIP PARITY BIT 
RET 

I/O [RIVERS FOR THE DISK FOLIiM 
FOR NGl, WE WILL SIMPLY SIDRE THE PARAMETERS "PVJAY FOR lE E 
IN THE READ AND WRITE SUBIDurINES 

: 
HCME: :K)\7E TO THE TRACK 00 roSITION OF ClJRRENT !RIVE 

TRANSIATE THIS CALL INrO A SEl'TRK CALL WITH PAAAMETER 00 
MVI C, 0 : SELECT TRACK 0 
CALL SETrRK 
Rgr' :WE WILL MJVE TO 00 ON FIRST RFAD/WRITE 

i 
SELDSK: :SELECT DISK GIVEN BY REGISTER C 

· , 

IDV A,C 
STA DISRNO 
00 108 :SPACE FOR DISK SELECTION RCXJrINE 
Rgr' 

SETrRK: ;Sgr' TRACK GIVEN BY REGISTER C 

· , 

KJV A,C 
STA TRACK 
00 108 : SPACE FOR TRACK SELECT 
RET 

SETSEC: ;SET SECTOR GIVEN BY REGISTER C 

· , 

M)V A,C 
STA SECrOR 
00 10H ; SPACE FOR SECI'OR SELECT 
REI' 

SmDMA: ;SET I:MA ADDRESS GIVEN BY REI;ISTERS B AND C 
f/{)V L,C :LCM ORDER ADIRESS 
r!'DV H,B :HIGH ORDER ADDRESS 
SHLD DMMD ;SAVE THE ADrRESS 
00 10H . ; SPACE FOR SEI'I'ING THE [1t1A ADDRESS 
REI' 
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3F35 
3F45 C3583F 

3F48 

00A7 = 

3F58 3E0l 
3F5A C9 
3F5B 

· , 
READ: J PERFOR-t READ OPERATION (USUALLY THIS IS SIMIIAR ro WRITE 

SOW! WILL ALIDIl· SPACE TO SEl' UP RFAD CDMMAND, THEN USE 
J cnir-DN OOIE IN WRITE) 

· , 
.il) 19H ~ SEl' UP RFAD CDMMAND 
JMP WAITIO ' JTO I€RFORt1 THE ACIUAL I/O 

WRITE: J PERFORtt A WRITE CPERATION 

· , 
OS 108 ,SEl' UP WRITE CDMMAND 

WAITIO: JENrER HERE FlOt READ AND WRITE TO reRFORM THE ACIUAL I/O 
.. ; OPERATION. RETURN J\ a0H IN REGISTER A IF THE OPERATION CDMPLETES 

~ PRCPERLY, AND alB IF AN ERROR OCClJRS DtRING THE READ OR WRITE 

· , · , · , · , · , · , 
LEFl' 

· , 

IN THIS CASE, WE HAVE SAVED THE DISK NUMBER IN 'Dlsmo' (0,1) 
THE TRACK Nt)tBER IN 'TRACK' (a-76) 
THE SECl'OR NUMBER IN 'SECIDR' (1-26) 
THE a.tA ADIRESS IN 'DMMD' (0-65535)· 

ALL RFMlUNING SPACE FIQ.t $ THROOOHMSIZE*1024-1 IS AVAIIABLE: 
EQU (MSIZE*1024-l)-$ ;SPACE REMAIN1NG IN CBIOS 

MVI 
REI' 
END 

A,1 J ERROR CPNDITION 
J REPIACED WHEN FILLED-IN 
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.. 

0100 
0010 = 

0000 = 

0100 318028 
0103 218028 
0106 0600 

0108 0E01 

010A 0)0003 
0100 118000 
0110 19 
0111 OC 
0112 79 
0113 FEIB 
0115 Il\0A01 

0118 04 
0119 78 
01lA FE02 
0l1C m0801 

011F FB 
0120 76 

0200 

APPENDIX E: A SKELETAL GETSYS/Pt1I'SYS PROORAM 

<niBINED CETSYS AND POI'SYS PROORAMS FIU-t SECTION 4 

S'mRI' THE PROORAMS AT THE BASE OF THE TRANSIENT PROORAM AREA 
OR; 100H 

MSIZE EQU 16 iSIZE OF MEMORY IN KII.DBYTES 
BIAS IS THE Al-DUNT TO ADD TO ADDRESSES FOR SYSTEMS IAI{;ER THAN 16K 

i (REFERRED TO AS #B" THROUGHour THE TEXT) 
B~S EQU (MSIZE-16) *1024 

; 
GSTARr: 

RDTRK: 

RDSEC: 

. , 

GETSYS PROORAM - RFAD TRACKS 0 AND 1 TO MEMORY AT 2880H+BIAS 
REGISTER USE 

A (SCRATCH REGISTER) 
B TRACK mONT (0 ••• 76) 
C SECrOR mONT (1 ••• 26) 
O,E (SCRATCH REGISTER PAIR) 
H,L ~O ADDRESS 
SP SE:!' TO STACK ADDRESS 

:START OF THE Q':TSYS PR03RAM 
L..XI SP,2880H+BIAS ; SEl' STACK ro INTER TO SCRATCH AREA 
LXI H,2880H+BIAS : SEr BASE LO\D ADDRESS 
MVI 8,0 ; STARr WITH TRACK 00 

iRFAD FIRST (NEXT) TRACK 
MVI e,l i READ STARrING WITH SECrOR 1 

CALL RE'ADSEC . i RFAD NEXT SECrOR 
LXI 0,128 : mANGE r.,Q!\0 ADIRESS TO NEXT 1/2 PAGE 
mo 0 :HL=HL+128 TO NEXT ADDRESS 
INR e iSECrOR=SEcroR+l 
t!OV· A,C : CliECK FUR END OF TRACK 
CPI 27 
JC RDSEC :CARRY GENERATED IF C<27 

ARRIVE HERE AT END OF TRACK, K>VE TO NEXT TRACK 
INR B iTRACK::!I'RACK+l 
l'IDV A, B :CliECK FUR IAST TRACK 
CPI 2 :TRACK=2? 
JC RDTRK : CARRY GENERATED IF TRACK < 2 

ARRIVE HERE AT END OF LQ\D, HALT FOR NGl 
EI 
HLT 

purSYS PROORAM - PrACE MEMORY STARTING AT 2880H+BIAS BACK TO TRACKS 
o AND 1. STARr THIS l'RCGRAM ON THE NEXT PAGE 
ORG ($+100H) AND 0FF00H 
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0200 318028 
0203 218028 
0206 0600 

0208 0E01 

020A <DS003 
0200 118000 
0210 19 
0211 OC 
0212 79 
0213 FE1S 
0215 m0A02 

021804 
0219 78 
02lA FE02 
021C m0802 

021F FB 
0220 76 

0300 

0300 C5 
0301 E5 

0302 E1 
0303 C1 
0304 C9 

. , 

. , 

; 
PSTARl': 

WRTRK: 

WRSEC: 

· , 

· , 
• , 

· , 

REGISTER 
A 
B 
C 
D,E 
H,L 
SP 

lEE 
(SCRATCH REGISTER) 
TRACK mUNT (0,1) 
SECl'OR CDUNT (1 ••• 26) 
(SCFATCH REGISTER PAIR) 
DUMP ADIRESS 
SEl' ro· STACK ADmESS 

; START CF THE PUrSYS PROORAM 
L.XI 
LXI 
MVI 

MVI 

CALL 
LXI 
mo 
INR 
mv 
CPI 
JC 

SP,2880H+BIAS 
H,2880H+BIAS 
B,0 

C,l 

WRITESEC 
0,128 
o 
C 
A,C 
27 
WRSEC 

; SEl' STACK ro INI'ER 'IO SCRATCH AREA 
; SEl' BASE DUMP ADmESS 
;S~ WITH TRACK '" 
;WRITE FIRST (NEXT) TRACK 
: STARr WRITING AT SECl'OR 1 
:WRITE FIRST (NExT) SECIDR 
: PERFORM THE WRITE 
:MOVE DUMP ADIRESS 'IO NEXT 1/2 PAGE 
:HL=HL+128 
:SEcrDR=SECIDR+1 
:CliECK FOR END OF TRACK 
:SECl'OR=27? 
; CARRY GENERATED IF SECTOR < 27 

ARRIVE HERE AT END OF TRACK, KlVE TO NEXT TRACK 
INR B :TRACK=rRACK+1 
fl'DV A,B :TEST FOR IAST TRACK 
CPI 2 :TRACK=2? 
JC WRTRK :CARRY GENERATED IF TRACK < 2 

ARRIVE HERE AT END OF DUMP, HALT FOR NG1 
EI 
Hur 

USER-SUPPLIED SUBROUI'INES FOR SECl'OR READ AND SECIDR WRITE 

MJVE TO NEXT PAGE FOR RE'AOOEC AND WRITESEC 
OK; ($+1"0'0H) AND 0FF00H 

READSEC: ; READ THE NEXT SECl'OR 
TRACK TO READ IS IN REGISTER B 
SECroR TO RFAD IS IN REGISTER C 
BRANCH TO IABEL GSTARI' IF ERROR CCQJRS 
RFAD 128 BYrES CF mTA TO ADIRESS GIVEN BY H,L 
PtEH B 
PlEH H 
** PIACE RFAD OPERATION HERE ** 
pop H 
POP B 
REI' 
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0380 

0380 C5 
0381 E5 

0382 El 
0383 Cl 
0384 C9 

0385 

K>VE TO NEXT 1/2 PAGE FUR WRITESEC SUBROtJrINE 
O~ ($ AND 0FF~0H) + 80H 

WRITESEC: JWRITE THE NEXT SECTOR 
; TRACK TO WRITE IS IN RH;ISTER B 
; SECTOR TO WRITE IS IN REGISTER C 
; BRANCH TO IABEL PSTARt' IF ERROR OCQJRS 

WRITE 128 BYrES CF mTA FIOi ADDRESS GIVEN BY H, L 
PtEH B 
PtEH H 
** PIACE WRITECPERATION HERE ** 
OOP H 
l=OP B 
RET 

END OF GETSYS/PtJI'SYS ·PROORAM 
END 
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0000 
0010 = 
0000 = 
2900 = 
3E00 = 
3E00 = 
1700 = 
002E = 

0000 010200 
0003 162E 
0005 210029 

0008 C36B00 
0000 / 

APPENDIX F: A SKELETAL CDLD STAR!' UlMER 

THIS IS A SAMPLE mLD STARr ImDER WHICH, w1fEN r-DDIFIED, RESIDES 
ON TRACK 00, SEcroR 01 (THE FIRST S~R ON THE DISKETrE). WE 
ASSUME THAT THE mNTROLLER HAS LQ\DED 'rHIS SECrOR INTO ~1EMORY 
UION SYSTEM STARTUP (THIS PR(X;RAM CAN BE KEYED-IN, OR EXIST IN 
A PAGE OF READ-ONLY MEMORY BEYOND THE ADIRESS SPACE OF THE CP 1M 
VERSION yOU ARE lUNNING). THE roLD STARr LmDER BRINGS THE CP 1M 
SYS~ rnro MEMORY AT 'LQl\OP' (Na-tlNALLY 2900H) + 'BIAS' WHERE 
THE BIAS VALUEACCDUNTS FOR MEMORY SYSTEMS LAR:;ER THAN 16K, AND 
CP/M VERSIONS WHICH HANDLE THE IAIGER MEMORY SPACE. IN A 16K 

; SYSTEM, THE VALUE OF BIAS IS 0000H. AFTER LQ\DING 'rHE CP/M SYS­
TEM, THE CDLD STARr LQ\DER BRANCHES TO'rHE '00Qr' ENTRY fOINT OF 
THE BIOS, WHICH BEGINS AT 'BIOS' + 'BIAS'. THE CDLD START ~DER 
IS Nor CSEDAGAIN UNl'IL THE SYSTEM IS lOWERED UP AGAIN, AS ImG 
AS THE BIOS IS Nor OVE~I'ITEN. 

· , 

MSIZE 
BIAS 
LClADP 
BIOS 
BOO!' 
SIZE 
SECI'S 

· , 
COLD: 

· , 

THE ORiIN IS 0, ASSUMING THE roNTROLLER LQ\I:S THE CDLD S'mR1.' 
PROORAM Nr THE BASE CF MEMORY. THIS ORIGIN MCST BE IN HIGH 
MEMORY (BEYOND THE END OF THE BIOS) IF THE CDLD START I.a\DER 
IS IMPLEMENI'ED IN READ-ONLY-MEMORY. 
OK; 0000H :BASE CF MEMORY 
EQU 16 ;MEMORY SIZE IN KIIDBYrES 
EOU (MSIZE-16) *1024 :BIAS TO ADD TO I.OAD ADDRESSES 
EQU 2900H ;L~D fOINI' FOR CP/M SYSTEM 
EQU 3E00H :BASIC I/O SYSTEM (2 PAGES = 512 BYrES) 
EQU BIOS :CDLD STAR!' ENl'RY fOINT IN BIOS 
EQU BIOS+512-~DP :SIZE OF THE CP/M SYSTEM TO ~D 
EQU SIZE/128 ;NUMBER CF SECI'ORS TO I.mO 

BEX;IN THE r.mo OPERATION 
LXI B ,2 : cr..EAR B TO ", SEl' C TO SOCTOR 2 
MVI D ,SECI'S :NUMBER CF SECI'ORS TO I.mD IS IN D 
LXI H,I.tl\DP+BIAS :LQAD fOINT IN H,L 

LSECI': :LOlill NE}{[, SEcroR 
INSERT INLINE CDIE AT THIS oomr TO RFAD ONE 128 BYrE SECl"OR 

: FROM T~CK GIVEN BY REGISTER B, 

· , · , 

SEcroR GIVEN BY REGISTER C, 
INIO ADDRESS GIVEN BY REGISTER PAIR H, L 
BRANCH TO I.D:ATION 'CDLD' IF A RFAD ERROR OCCURS 

************************************************************ 
USER SJPPLIED READ OPERATION OOES HERE 
************************************************************ 
(SPACE IS RESERVED FUR yOUR PA'lCH) 
JMP PASTPATCH :REMOVE THIS JUMP WHEN PA'.OCHED 
rs 60H 
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006B 15 
006C CA003E 

006F 318000 
0072 39 

0073 OC 
0074 79 
0075 FEIB 
0077 m0800 

007A 0E01 
007C 04 
007D C30800 

0080 

. , 
PASTPA'lt:H: 

; 

GO TO NEXT SECI'OR IF I..Qr\D IS INCOMPLETE 
OCR D :SECTS=SECTS-l 
JZ roar+BIAS :GO TO roar ImDER ~T 3E00H+BIAS 

t-DRE SECI'ORS TO raD 
USE SP FOR SCRATCH REGISTER TO HOLD ~D ADDRESS INCREMENT 
LXI SP,128 
mD SP :HIr=HL+ 128 TO NEXT La\D ADDRESS 

:SECI'OR=SECl'OR+l INR 
M)V 
CPI 
JC 

C 
A,C 
27 
ISECT 

;MOVE SECl'OR roUNT TO A FOR mMP;n.RE 
:END OF aJRRENT TRACK? 
:CARRY GENERATED IF SECTOR < 27 

END OF TRACK, r-DVE TO NEXT TRACK 
MVI C, 1 : SECl'OR= 1 
INR B :TRACK=TRACK+l 
JMP LSECT : FOR ANarHER SECrOR 

END 

F-2 






