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IMSAI notes on CP/M System Alteration Guide 

PREFACE 

CP/M 
User Guide 
3/21/77 

~e Digital Research CP/M System Alteration Guide is written for those 
who must convert CP/M to support 'their peripherals before using it on 
their systems. Since IMSAI CP/M is supplied ready-to-run with standard 
IMSAI peripherals, most users will not need to read the Alteration 
Guide. It will, however, be of interest to those who wish to alter or 
add I/O drivers, and those who wish to increase their understanding 
of the workings of CP/M. 

The following section contains notes about the differences in the IMSAI 
CP/M; its sections are intended to be read concurrently with the same 
numbered sections of the Digital Research CP/M System Alteration Guide. 
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1. Introduction 
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IMSAI CP/M has already been modified to work with the 
standard IMSAI peripherals. Further alteration will be 
required only if different or additional devices are to 
be supported. 

The next two paragraphs describe the basic differences 
in memory and diskette organization in the IMSAI 
system, as these each relate to several sections of 
the Alteration Guide. 

1.1 Memory Organization 

In a 16k IMSAI CP/M system of version 1.31 or newer, 
the BIOS, BOOS, and CCP start at addresses lOOH lower 
than as stated by Digital Research. The whole system 
is lOOH bytes larger, with the added space being in the 
BIOS. For systems created with the CPM command for 
larger memories, the addresses increase by 400H for 
each additional K. 

1.2 Diskette Organization 

IMSAI CP/M diskettes have a two-sector bootstrap and 
initialization routine written on sectors 1 and 2 of 
track O. The system itself begins at sector 3 of track 
1 and is two sectors longer, extending through sector 
24 of track 1. 

3. Second Level System Generation 

IMSAI SYSGEN version 1.31 puts the image of tracks 0 
and 1 into the TPA starting at 700H (BOOT routine) with 
the CCP starting at 800H, the BOOS, at 1100H, and the 
BIOS, at lDOOH. These addresses are an even 2000H less 
than those at which a 16K system runs, simplifying a 
lot of the arithmetic described in the System 
Alteration Guide. 

Source code for ttllO sections of the system,' BOOT and 
BIOS, is 'supplied on the distribution diskette. If you 
wish to modify either of these, edit and reassemble 
them as you would any program. Once this has been 
done, we suggest the following procedure for creating 
the modified system: 
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DDT SYSGEN.COM 
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Load SYSGEN under DDT 

GI03 Start SYSGEN -
note special start address 

GET SYSTEM (Y-N) Y 
SOURCE ON A, TYPE RETURN 
PUT SYSTEM (Y-N) N 

System from disk A is now in RAM. 

IBIOS.HEX 
REOOO 

IBOOT.HEX 
R700 

If it is desired 
to replace the BIOS. 

If it is desired 
to replace BOOT. 

GI03 Start SYSGEN again 
GET SYSTEM (Y-N) N 
PUT SYSTEM (Y-N) Y 
DESTINATION ON B, TYPE RETURN 

System from RAM is now on disk in B 

The above leaves the old system running and the new 
system on the diskette in drive B. To run the new 
system, move the diskette to drive A and bootstrap from 
it. 

The above is for a 16K system. For other memory sizes, 
first create a system of the desired size with the CPM 
command and SYSGEN it onto a diskette. Then use a 
procedure such as the above to incorporate your 
modified BOOT and/or BIOS into the relocated system. 
The modified BOOT or BIOS must be assembled for the 
memory size in which it is to run (assembly parameter 
MEMT in the current versions). The load bias remains 
700H for boot but increases 400H for each addtional K 
for BIOS. 

If you wish to make small alterations only in BIOS or 
BOOT, or are testing or debugging, minor changes can be 
made by patching with DDT. The procedure is as shown 
above, except the alterations are made with the A 
and/or S commands rather than by loading a file. The 
same biases are used to translate the addresses shown 
in the listings to the addresses to be used with the 
DDT commands. 
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5. Diskette Organization 

See section 1.2. 

9. Reserved Locations in Page Zero 

As described, plus: 

0004H 

0038H-003AH 

0040H-004FH 

10. The IMSAI BOOT 

Co~tains the drive number of the 
currently logged disk 

Are defaulted to a jump to IMSAI BIOS' 
"NXM" routine (see section 11) but may be 
changed by program. Note, however, that 
programs using RST 7 will be impossible 
to debug with DDT. 

ARE used by IMSAI BIOS and should NOT 
be changed by program. 

BOOT resides on sectors 1 and 2 of each CP/M system 
diskette. BOOT's function is to load and initialize 
the rest of the system. The source code for BOOT is on 
file BOOT.ASM on the distribution diskette and a 
listing is given in the appendix. The programs MBOOT 
and LBOOT, described in the System Alteration Guide, 
are not used in IMSAI CP/M. 

At either a cold or a warm start, track 0, sector 1 l~ 
read into RAM at location 0 and given control. This 
sector contains the first half of BOOT, which procedes 
to read the rest of BOOT from track 0, sector 2 to 
location 80H, then read successive sectors to locations 
2800H (in a 16K system) and up until the entire CCP, 
BOOS, and BIOS have been loaded. 

If a disk error occurs during this bootstrap operation, 
BOOT displays the error code returned by the floppy 
disk interface in the lights, restores the drive, then 
retries the operation indefinitely. 

After the system has been loaded, BOOT performs system 
initialization. Both channels of a SIO serial 
interface board are initialized, so that two terminals 
may be used on the system. The IMSAI line printer 
interface (LIF) is initialized. A PIC-8 board, if 
present, is initialized such that only interrupt 7 will 
be responded to. (Interrupts are not used by CP/M. 
This initialization was chosen for the convenience of 
the user who wishes to use interrupt 7 for RAM-4A 
memory write protect violation.) The various JMP's 
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required in page 0 are set up. A JMP is also put at 
38H to the "NXM" entry point of the IMSAI BIOS. The 
IOBYTE is set from the switches on a cold start or to 
its previous value on a warm restart. The sign-on 
message, whose text is in the BIOS, is printed. 

After system initialization, BOOT transfers control to 
BI08+0 on a cold start, or BI08+30H on a warm restart. 

11. The IMSAI BIOS 

The IMSAI Basic Input-Output System's source code is on 
file BIOS.ASM on the distribution diskette and a 
listing is given in the appendix. 

The IMSAI BIOS is 
Research's BIOS and 
user additions. 

100H bytes longer than Digital 
contains considerable space for 

The IMSAI BIOS generally performs the functions 
described in the System Alteration Guide. The entry 
vector is located at 3DOOH rather than 3EOOH in a 16k 
system. There are two addtional' entry points. The 
first gets control upon completion of a warm reboot and 
currently JMP's directly to the CCP. The second is the 
entry to the "NXM" routine. 

The NXM routine receives control if a program JMP's to 
a non-existent memory address or executes an RST 7 
without setting up its own JMP at 38H. When this 
occurs T the BIOS types 

CRASH pppp mm 

where pppp is the contents of the top of the stack and 
mm is the contents of memory location pppp-l. If the 
fault causing the CRASH typeout was the exection of an 
R8T 7, pppp would be its location, plus 1, and mm 
would be FF. After the CRASH typeout, the system is 
rebooted. 

The CRASH typeout will also occur if a level 7 
interrupt comes from any device, and may be used to 
indicate a write protect violation on RAM-4A memory 
boards. 

The IOBYTE function is implemented as described, except 
that a line printer driver is included but drivers for 
fast paper tape reader and punch are not included. 
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Are retried indefinitely, so the system waits if 
no diskette is present in the drive being 
accessed. 

All Other Errors: 
The code returned by the floppy disk interface is 
displayed in the lights (and remains until 
another error or until an'other program uses the 
lights), the drive is restored, then the operation 
is retried. After 15 failures, an error return is 
given to the BOOS which types 

PERMANENT ERROR DRIVE n 

then awaits input. If a control-C is typed, the 
system is rebooted; any other character causes the 
error to be ignored. 

The warm boot entry to the BIOS recieves control from 
the JMP at BOOT (0). This entry reads the first sector 
of the BOOT program to location 0, then JMP's to 3 with 
the current IOBYTE and logged disk values in registers. 

In the IMSAI Bros the drivers for devices "TTY:" and 
"CRT:" are identical except for the port accessed and 
one other difference: The "CRT:" driver translates the 
ASCII code for underscore to rubout. This is a 
convenience for users with Lear-Siegler ADM-3 
terminals, as it eliminates the need to use the shift 
key when correcting input. Users with other terminals 
may want to remove this "feature"; the necessary change 
to BIOS should be evident from the comments in the 
listing. 

Procedures were given above for incorporating a 
modified BIOS into the system. If you wish to make 
additions that require more space than is available, 
another two sectors (IOOH bytes) are available on track 
1 of the disk. To use an enlarged BIOS, you must have 
the additional RAM above the top of the system and make 
the following additional changes: increase the assembly 
parameter LSTDMA in BOOT to cause additional sectors to 
be read; increase MEMT in SYSGEN (keeping SYSBOTTOM the 
same); and increase the number of pages specified in 
any GET and SAVE commands used with system images. 
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CP/M System Alteration Guide 

1. INI'RODUCTION 

The standard CP/M system assumes operation on an Intel MIS microcanputer 
developnent system, but is designed s::> that the user can al ter a specific set 
of subroutines \tilich define the Hardware operating enviornment. In this way, 
the user can traduce a diskette ¥.hich operates wi th a non-standard (but 
IB~ompatible format) drive controller and/or peripheral devices. 

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

Bla; - basic I/O system which is environment de~ndent 
BDOS - basic disk operating system which is not dependent upon 

the hardware configuration 
CCP - the console camnand IX"ocessor vbich uses the Bros 

of these nodules, only the BICS is de};endent u-p:>n the p:irticular hardware. 
That is, the user can "I=Btch" the distribution version of CP/M to provide a 
new BIOS lttlich IXovides a customized interface between -the remaining CP/M 
modules arrl the user's own hardware system. '!he purpose of this document is 
to p:ovide a step-by-step };%'ocedure for }:8tching the new SICS into CP/M. 

'!he new BIOS requires some relatively simple software developnent and 
testing; the current BIOS, however, is listed in Appendix C, and can be used 
as a mdel for tie custanized p:ickaqe. A skeletal version of the BICS is 
given in Aprendix 0 which can form the base for a m:>dified Bloo. In addition 
to the BIOS, the user must write a simple memory loader, called GETSYS, which 
brings the operating system into memory. In order to p3tch the new BICS into 
CP/M, the user must write the reverse of GETSYS, called PUrSYS, lttlich" places 
an altered version of CP/M back onto the diskette. PtJrSYS is usually derived 
fran G!:TSYS by changirx;J the disk read camnands into disk write canrnands. 
Sample skeletal GETSYS and PUl'SYS programs are described in Section 3, and 
listed in Ap~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 {X'ovided wi 
CP/M (listed in A~ndices A and B). A skeletal form of a cold start loader 
is qiven in Appendix F which can serve as a !rodel for your loader. 

2. FIRST rEVEL SYSTEltt REGENERATION 

The p:ocedure to follow to p!tch the CP/M system is given below in several 
steps. Mdress references in each step are srowrl wi. th a fo11owinq "H" which 
denotes th! hexadecimal rcrlix, aoo are given for a 16K CP/M system. For 
larger CP/M systems, ajd a "bias" to each crldress vbich is shown wi th a "+b" 
followirg it, \\here b is ~ual to the memory size - 16K. Values for b in 
various standard memory sizes are 

321<: b = 32K - 16K = 16K = 04000H 
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62K: 
641<: 

b = 48K - 16K = 32K = 08000H 
b = 62K - 16K = 46K = 0B800H 
b = 64K - 16K = 48K = 0:000H 

(1) Review Section 4 and write a GETSYS program which reads the first two 
tracks of a diskette into memory. '!he data from the diskette must begin at 
location 2880H+b. Code GETSYS so that it starts at location l00H (base of the 
TPA), as srown in the first ~rt of Appendix E. 

(2) Test the GETSYS program by reading a blank diskette into memory, and 
check to see that the data has been read };X'operly, and that the diskette has 
not been al tered in any way by the G!lrsyS program. 

(3) Run the GETSYS program using an initialized CP/M diskette to see if 
GE'!'SYS loads CP/M startinq at 2880H+b (the operating system actually starts 
128 bytes later at 2900H+b). 

(4) Review Section 4 and write the PUI'SYS program which writes memory 
starting at 2880H+b back onto the first two tracks of the diskette. 'nle 
pursys program srould be located at 200H, as shown in the second part of 
Appendix E. 

(5) Test the P{JrSYS pcoqram using a blank lIlinitialized diskette by 
writing a J;Ortion of memory to the first two tracks; clear memory and read it 
back using GETSYS. Test PUrSYS canpletely, since this trogram will be used to 
alter CP/M on disk. 

(6) Study Sections 5, 6, and 7, along with the distribution version of 
the BIOS given in App:!ndix C, arrl write a simple version vtlich ~rforms a 
similar ftnction for the customized environment. Use the }:X'ogram given in 
App?odix 0 as a rodel. call this new BIOS by the name calas (customized 
BIOS). Implement only the {rimitive disk operations on a single drive, and 
simple console input/output functions in this phase. 

(7) Test CBIOS canpletely to ensure that it properly performs console 
character I/O and disk reads arrl writes. Be especially careful to ensure that 
no disk write operations occur accidently during read operations, and dleck 
that the };roper track am sectors are addressed on all reads and writes. 
Failure to make these checks rray cause distruction of the initialized CP/M 
system after it is I:8tched. 

(8) Referring to Figure 1 in Section 5, note that tre BIOS is located 
between locations 3E00H+b am 3FFFH+b. Read tile CP/M system using GETSYS and 
replace the BIOS segment by the new CBlas developed in step (6) and tested in 
step (7). '!his replacement is done in the memory of the machine, and will be 
placed on the diskette in the next step. 

(9) Use PUl'SYS to place the p:ltched memory image of CP/M onto the first 
two tracks of a blank diskette for testinq. 
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(10) Use GETSYS to bring the copied memory image from the test diskette 
back into TIEmory at 2880H+b, and dleck to ensure that it has loaded back 
properly (clear rremory, if };Ossible, before the load). Upon successful load, 
branch to the CCP nodule at location 2900H+b. '!he CCP will call the BOOS, 
which will call the CSICS. '!he CSlas will be asked to read several sectors on 
track 2 twice in soccession, am, if successful, CP/M will ty't:e itA>". 

When you make it this far, you are almost on the· air. If you have trouble, 
use vilatever debug facilities you have available to trace and breakp:>int your 
CBIC6. 

(11) Upon canpletion of step (10), CP/M has ~ompted the console for a 
command input. Test the disk write operation by typinq 

SAVE 1 X.CCJ.1 

(recall that all canmands must be follo\\1eCl by a carriaqe return). CP/M should 
resp:>rrl wi th another I;X"anpt (after several disk accesses) : 

A> 

If it does not, debuq your di sk wr i te functions and retry. 

(12) Then test the directory command by typinq 

om * * • 

CP/M should respond with 

x Q)M 

(13) Test the erase command by typing 

EPA X.COM 

CP/M should restx)nd wi th the A prompt. When you make it this far, you have an 
operational system Which only requires a bootstrap loader to function 
canpletely. 

(14) Write a bootstrap loader W1ich is similar to GETSYS, and place it 
into read-only-manory, or into track 0, sector 1 using I:UI'SYS (aqain usinq the 
test diskette, not the distribution diskette). See Sections 5 and 8 for rore 
information on the bootstrap operation. 

(15) Retest the new test diskette wi th the bootstrap loader installed by 
executing steps (11), (12), am (13). Upon canp1etion of these tests, type a 
control-C (control am C keys simul taneousl y). 'Ihe system should then execute 
a "warm start" which reboots the system, and tTIes the A prompt. 

(16) At this pJint, you probably have a good version of your customized 
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.... c:vstem on your test diskette. Use GETSYS to load CP/M from your test 
diskette. Remove the test diskette, place the distribution diskette (or a 
legal copy) into the drive, and use PUl'SYS to replace the distribution version. 
by your customized version. ro not make this replacement if you are unsure of 
your patch since this step destroys the system which \>as sent to you from 
Digital Research. 

(17) Looo your modified CP/M system and test it by typinq 

Dm *.* 

CP/M soould res~rd wi th a list of files Wlich are ~ovided on the initialized 
diskette. Q1e su:h file sOOuld be the memory imaqe for the debuqger, called 
DI1I'.CDM. 

NorE: fran now on, it is imp::>rtant that you always reboot 
the CP/M system when the diskette is removed and replaced 
by another diskette, unless the new diskette is read-only. 

(18) Looo arrl test the debugger by typing 

ocr 

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

(19) Before making further caras modifications, practice using the editor 
(see the ED user" s guide), am assembler (see the ASM user" s quide). '!hen 
recede arrl test the GETSYS, EUl'SYS, and cBras programs using ED, ru:M, and 
CDr. Code and 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 (NOrE: 
read your CP/M Licensing Agreement: it s~cifies your leqal res!X'nsibilities 
when copying the CP/M system). Place the copyright notice 

Copyr ight (c) 1976 
Digital Research 

on each copy vilich is made wi th your COpy program. 

(20) Modify your cares to include the extra functions for ptmches, 
readers, signon rressages, -am s:>-forth, am crld the facilities for a second 
drive, if it exists on your system. You can make these chanqes with the 
GETSYS and PUrSYS programs Ybich you have developed, or you can refer to the 
followi~ section, Wlich outlines CP/M facilities Wlich will aid you in the 
regeneration process. 

You now have a good copy of the customized CP/M system. Note tha t 
altl'x:>ugh the cares t'X)rtion of CPjr.1 \\hich you have develo~ belongs to you, 
the ItDdified 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 

4 



anyone else's use. If you wish, you may send you name and address to Di.gital 
Research, alon;J wi th a description of your hardware environment and the 
modifications Wlich you have made. Digi tal Research will make the information 
available to other interested p:irties, and inform them of the ~ ices and 
availability of your CBIOS. 

It srould be noted that your system ranains file-canpatible wi th all other 
CP/M systems, \tA1ich allows transfer of non-proprietary software between users 
of CP/M. 

3. SEXDND LEVEL SYS'I'EM GENERATION 

Now that you have the CP/M system running, you may wish to use CP/M 
facilities in the system reqeneration process. In general, we will first get 
a memory image of CP/M fran the first two tracks of an initialized diskette 
and place this memory image into a named disk file. '!he disk file can then be 
loaded, examined, patched, am replaced using the editor, assembler, debuqqer, 
and system generation program. 

'lbe SYSGEN program, supplied wi. th your diskette, is first used to qet a 
CP/M memory image fran the first two tracks. Run the SYSGEN program as shown 
below 

SYSGEN 
*SYSGEN VERSION 1.0 
G.:T SYSTEM (YIN)?Y 
SaJRCE CN B, THEN TYPE RETURN 

start the SYSGEN program 
SYSGEN signon message 
Answer yes to GET request 

at this p:>int, place an initialized diskette into drive B and t"~ a return 
(if you are operating wi th a single drive, answer nAn to the GET request, 
r ather than ny .. , aoo place the initialized diskette into drive A before typing 
the return). '!be p:ogram sOOuld resp:loo wi th: 

FUtCTION OJMPLETE 
PUl' SYSTEM (Y,IN)?N 

wad is canplete 
Answer no to POl' request 

system will automatically reboot at this tDint, wi th the memory image loaded 
into memory starting at location 900H and eming at 207FH in the transient 
program area. '!be memory image for CP/M can then be saved (if you are 
o~rating wi. th a single drive, replace your original diskette and reboot). 
The save operation is accanplished by typing: 

SAVE 32 CPM.CCltt Save 208 = 32 pages of memory 

'ltle memory image created by the GET function is offset by a n~ative bias so 
that i t l~s into the free area of the TPA, and thus does not interfere wi th 
the operation of CP/M in higher memory. '!bis memory image can be subsequently 
loaded Lnder ODr and examined or chanqed in p:-eparation for a new generation 
of the system. OOl' is loaded wi th the memory image by typing 
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~Ull CPM.CCM 
image 

OIJr should resp:>ro wi th 

NE~ PC 
2100 0100 

!.Dad oor, then read the CPM 

You can then use the display and disassembly canmands to examine p:>rtions of 
the nernory image between 900H and 207FH. Note, oowever, that to find any 
particular ajdress wi thin the memory image, you must apply the nega ti ve bias 
to the CP/M address to find the actual crldress. Track 00, sector 01 is loaded 
to location 900H (you srould find the cold start loader at 900H to 97FH), 
track 00, sector 02 is loaded into 980H (this is the base of the CCP), and 
so-forth through the entire CP/M system load. In a 16K system, for example, 
the CCP resides at the CP/M address 2900H, but is placed into memory at 980H 
by the SYSGEN program. '!hus, the negative bias,denoted by n, satisfies 

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

Assumirg two" s canpl ement ar i throe tic, n = 0E0 80H, wtl ich can be checked by 

2900H + 0E080H = 10980H = 0980H (iqnorinq high-order overflow). 

Note that for larger systems, n satisfies 

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

The value of n for canmon CP/M systems is given below 

memory size 
16K 
32K 
48K 
62K 
64K 

bias b 
0000H 
4000H 
8000H 

m3800H 
OC000H 

negative offset n 
0E080H - 0000H = 0E080H 
0E080H - 4000H = ~080H 
0E080H - 8000H = 6080H 
0E080H - 0B800H = 2880H 
0E080H - 0C000H = 2080H 

Assume, for example, that you want to locate the crldress x within the memory 
image locrled mder DIJr in a 16K system. First .t~ 

Hx,n Hexadecimal sum and difference 

and OIJr will restx>1'Xl wi th tie value of x+n (sun) and x-n (difference). '!he 
first number Ir inted by ODr will be the actual memory crldress in the image 
where the data or cooe will be found. '!he input 

H2900,E080 
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for example, will {Xoduce 980H as the sun, wilich is \\here the CCP is located 
in the memory image lnder ODr. 

Use the L camnaoo to disassemble };X)rtions of your CBlOS located at (3E00H+b)-n 
which, Wlen you use the H canmarxl, J;Xoduces an actual crldress of lE80H. '!be 
disassembly carunaOO would thus be 

LlE80 

Terminate ODI' by typing a control-c or UG((J" in order to t;repare the p:1tch 
proqram. Your CBlas, for example, can be rrodified using the editor, and 
assembled using ASM, {Xoducinq a file called CBlas. HEX which contains the 
Intel formatted machine code for calOS in "hex" format. In order to integrate 
your new CeIa;, return to ODI' by tyPing 

ODr CPM.CCf.i Start DDr and load the CPM image 

Examine ~ area at lE80H Wlere the p:evious version of the CBIOO resides. 
Then type 

!CBlas.HEX Eeady the "hex II file for loadinq 

Assume that your caras is being integrated into a 16K CP/M system, and is thus 
"org "ed" at location 3Ea0H. In order to {Xoperly locate the CBlOS in the 
memory image tnder DDr, \E must apply the negative bias n for a 16K system 
when loadirg the hex file. 'lbis is accanplished by typing 

RE080 lead the file wi th bias 0E080H 

Upon canpletion of the reed, re-examine the area Wlere the CBlOS has been 
locrled (use a ItIJ.E80" camnand), to ensure that is was loaded properly. When 
you are satisfied that the t:atch has been made, return fran our usinq a 
control-c or "Ga" camnand. 

Now use SYSGEN to replace the Pitched memory image back onto a diskette 
(use a test diskette Lntil you are sure of your pitch), as shown in the 
following interaction 

SYSGEN Start the SYSGEN program 
*SYSGEN VERSION 1.0 Signon message from SYSGEN 
(1;T SYSTE)1 (YIN)?N AnSNer no to ~T request 
Pur SYSTEM (YIN)?Y AnSNer ye s to PUr request 
IESTINATlON CN B, THEN TYPE RETURN 

Place tte test diskette on drive B (if you are operating with a sinqle drive 
system, answer itA II rather than "Y" to the Pur request, then renove your 
diskette, an] replace by the test diskette), anj t'yJ;:e a return. '!be system 
will be replaced on the test diskette, am the system will automatically boot 
fran drive A. 

Test the new CP/M system, and place the Digital Research copyright notice 
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on the diskette, as specified in your Licensinq Aareement: 

Copyriqht (c), 1976 
Diqita1 Research 

4. SAMPLE <1:TSYS AND PUl'SYS PROORAMS 

The fo110wirx;} tx'ograrn {Xovides a fr amework for the GETSYS and rorsys 
programs referenced in Section 2. The REAOOEX: and WRITESEC subroutines must 
be inserted by the user to read and write the specific sectors. 

: GETSYS PRcx:;RAM - RFAD TRACKS ((} AND 1 TO MEMORY AT 2880H 
REGISTER USE 

: A (SCRA'OCH REGISTER) 
: 8 TRACK COUNT (0, 1) 
; C SECTOR COUNT (1,2, ••• ,26) 
i DE (SCRA'OCH RmISTER PAIR) 

HL :LeAD ADrRESS 
i SP SEl' TO STACK ADrRESS 

· , 
S'm.Rr: LXI SP,2880H iSEI' STACK roINTER 'ID SCRA'lt:H AREA 

LXI H, 2880H :SEr BASE ILlM) ADDRESS 
MVI B, 0 iS~ WITH TRACK 0 

RDTRK: :RFAD NEXT TRACK (INITIALLY 0) 
MVI C,l : READ STARrING WITH SEX:TOR 1 

RosEX:: iRFAD NEXT SECTOR 
CALL RFAIEEl: iUSER-SUPPLIED suBrourrnE 
LXI 0,128 iMOVE I!N) ADDRESS ro NEXT 1/2 PAGE 
mD 0 ' i HL = HL + 128 
INR C iSECTOR = SECTOR + 1 
IDV A,C iCHECK FOR END OF TRACK 
CPI 27 
JC ROSEl: iCARRY GENERATED IF SEX:TOR < 27 

ARRIVE HERE AT END OF TRACK, MJVE TO NEXT TRACK· 

· , 

INR B 
~V A,B :TEST FOR IAS'!' TRACK 
CPI 2 
JC RDTRK iCARRY GENERATED IF TRACK < 2 

: ARRIVE HERE AT END OF ~, ~LT FOR NCli 
Hm • 

i USER-SUPPLIED SUBrourINE TO READ THE DISK 
RFAr.6EX:: 

· , 
ENrER WITH TRACK NUMBER IN RmISTER B, 

S ECTOR NUMBER IN REGISTER C, AND 
ADIRESS TO FILL. IN HL 
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PtEH B 
PUSH H 

:SAVE B AND C REGISTERS 
:SAVE HL RmISTERS 

•••••••••••••••••••••••••••••••••••••••••• 
perform disk read at this PJint, branch to 
label START if an error occurs 
•••••••••••••••••••••••••••••••••••••••••• 
FOP 
FOP 
RET 

H 
B 

END STARr 

: REX:OVER HL 
· :RECOVER 8 AND C REGISTERS 

:BACK TO MAIN PR(X;RAM 

Note that this ~ogram is assembled am listed in Appendix 0 for reference 
purp:>ses, wi th an assumed oriain of 100H. 'Ihe hexadecimal OPeration ccrles 
which are listed on the left may be useful if the ~ogram has to be entered 
through your machine1s front panel switches. 

The PUl'SYS program can be constructed fran GETSYS by changing only a few 
o~r ations in the GETSYS progr am qi ven above, as shown in Append ix E. '!he 
register pair HL becane the dump address (next a:jdress to write), and 
o~rations uIX>n these registers do not chanqe wi thin the T;X'ograrn. '!he RFA1l5EX:: 
subroutine is replaced by a W:<ITESEC subroutine vilich ~rforms the oPlX'si te 
function: data fran crldress HL is written to the track given by reqister B 
and sector given by reg ister C. It is often useful to canbine GETSYS and 
PUl'SYS into a single ~ogram dur ing the test and develoonent P'lase, as shown 
in the A~ndix. 

5. DISKETI'E ORGANIZATION 

The sector allocation for the distribution version of CP/M is given here 
for reference ptJrp'ses. 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 a sJ:ecific location (often location 0000H). '!he 
program in this sector, called IBO<JI', has the resp:>nsibility of brinqinq the 
remaining sectors into memory starting at location 2900H+b. If your 
controller does not have a built-in sector load, you can ignore the £xoc:;:Jram in 
track 0, sector 1, aro ~in the load fran track " sector 2 to location 
2900H+b. 

As an example, the Intel MIl3 hardware cold start loader brings track 0, 
sector 1 into absolute address 3000H. Thus, the distribution version contains 
two very small ;:r:ograms in track 0, sector 1: 

MBJOr - a storaqe move IXogram which moves LBOOI' into 
place followirg the cold start (Ap~ndix A) 

IBO<JI' - the cold start boot loader (Appendix B) 

Upon MrS start-up, the 128 byte segment on track 0, sector 1 is brouqht 
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into 3000H. The MBX1l' prcx;ram gets control, and roves the U3OOI' program from 
location 301EH down to location 80H in memory, in order to qet LBCXJr out the 
the area w,ere CP/M is loaded in a 16K system. Note that the MBCX1I' program 
would not be needed if the MrS loaded directly to 80H. In general, the LBOOI'. 
proqram could be located anY\'klere below the CP/M load location, but is most 
often located in the area between 000H and 0FFH (below the TPA). 

After the rove, MBX1l' transfers to U3OOI' at 80H. LBOaI', in turn, loads 
the remainder of track 0 and the initialized portion of track 1 to memory, 
starting at 2900H+b. '!he user should note that MBX1l' and U3OOI' are of Ii ttle 
use in a non-MIS environment, although it is useful to study them since oome 
of their actions will have to be duplicated in your cold start loader. 

Figure 1. Diskette Allocation 

Track# Sector# Paqe# Memory Address 

00 

00 
II 

II 

II 

II 

It 

II 

.. 
II 

II 

II 

II 

.. 
II 

.. 
II 

00 

01 
II 

II 

.. 
II 

01 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
01 
02 
03 
04 
05 

00 
II 

01 
II 

02 
It 

133 .. 
134 

II 

05 .. 
06 

II 

07 
II 

08 
II 

09 
II 

10 
II 

11 
II 

12 
II 

13 
II 

14 
II 

(boot a=idress) 

2900H+b 
2980H+b 
2A00H+b 
2A80H+b 
2B00H+b 
2B80H+b 
2C00H+b 
2C80H+b 
2D00H+b 
2D80H+b 
2E00H+b 
2E80H+b 
2F00H+b 
2F80H+b 
3000H+b 
3080H+b 
3100H+b 
3180H+b 

3200H+b 
3280H+b 
33130H+b 
3380H+b 
3400H+b 
3480H+b. 
3500H+b 
3580H+b 
3600H+b 
3680H+b 
3700H+b 
3780H+b 
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CP/M Module name 

Cold Start Loader 

CCP 

II 

It 

II 

II 

II 

II 

II 

It 

II 

CCP 

BIXlS 
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06 15 3800H+b It 

07 It 3880H+b II 

08 16 3900H+b .. 
09 II 3980H+b II 

10 17 3A00H+b It 

11 II 3A80H+b II 

12 18 3B00H+b .. 
13 II 3B80H+b .t 

14 19 3C00H+b II 

15 II 3C80H+b .. 
16 20 3D00H+b II 

17 II 3D80H+b Br:x:l3 

01 18 21 3E00H+b BIClS 
It 19 II 3E80H+b II 

II 20 22 3F00H+b It 

01 21 II 3F80H+b BICS 

01 22-26 (not currently used) 

02-76 01-26 (directory and data) 

6. THE BIOS ENl'RY IDIN"rS 

'!be entry IX'ints into the BIOS fran the cold start loader and BOOS are 
detailed below. Entry to the BIOS is through a I'jump vector" between 
locations 3E00H+b am 3E2CH+b, as shown below (see also A~ndices, r:ages C-2 
and D-l). '!he jtunp vector is a sequence of 15 jumT;' instructions ~ich send 
program control to the individual BIOS subroutines. The BIOS subroutines may 
be enpty for certain ftnctions (i.e., they may contain a single RET operation) 
dur ing r~eneration of CP/M, but the entr ies must be JX'esent in the junp 
vector. 

It smuld be noted that there is a 16 byte area reserved in p3ge zero (see 
Section 9) starting at location 40H, \\hich is available as a "scratch" area in 
case the BIOS is implemented in RCJt1 by the user. '!his scratch area is never 
accessed by any other CP/M sLbsystem dur ing operation. 

The jllnP vector at 3E00H+b takes the form shown below, where the 
individual jump addresses are given to the left: 

3E00H+b 
3E03H+b 
3E06H+b 
3E09H+b 
3EOCH+b 
3E0FH+b 
3El2H+b 
3E15H+b 

JMP BJOI' 
JMP W.9J01' 
JMP OONST 
JMP CONIN 
JMP oooour 
JMP LIST 
JMP PlNCH 
JMP READER 
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~ARRlVE HERE F1Q.1 CDLD START LQ.Z\D 
~ARRIVE HERE FOR WAR-! STAR!' 
~CHECK FOR OONSOLE CHAR RFADY' 
~ READ CONSOLE CHARACTER IN 
~WRITE OONSOLE CHARACTER our 
~WRlTE LISTING CHARACTER our 
~WRITE CHARACTER TO roNCH IEVICE 
~ RFAD READER IEVICE 



3E18H+b 
3ElBH+b 
3EIEH+b 
3E21H+b 
3E24H+b 
3E27H+b 
3E2AH+b 

JMP HG1E 
JMP SELrSK 
JMP SErrTRK 
JMP SEl'SEC 
JMP Serrx-1A 
JMP READ 
JMP WRITE 

;MOVE '10 TRACK 00 ON SELECTED DISK 
;SELECT DISK IRIVE 
;SET TRACK NUMBER 
;SET SEX:TOR NUMBER 
; SET Il1A ADDRESS 
; READ SELECTED SOCTOR 
;WRITE SELECTED SEX:TOR 

Each jump a3dress corresporrls to a p3rticular subroutine \\hich "ferforms the 
s~cific fLnction, as outlined below. '!here are three major divisions in the 
jump table: the system (re) initialization Ybich results fran calls on BOOr 
and wooor, simple dlaracter I/O performed by calls on CONST, (!)NIN, Q)NQur, 
LIST, PUNCH, an:] READER, am diskette I/O performed by calls on Ha-tE, SELI:SK, 
S ETI'RK, SEl'SEC, Serrx-1A, RFAD, arrl WRITE. 

All simple character I/O operations are assumed to be ~rformed in ASCII, 
up~r arrl lo~r case, wi th 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 "log ical" devices, am are assigned to Physical 
devices wi thin the BICS. In order to operate, the BOOS needs only the CONST, 
CONIN, am CONCur subroutines (LIS'!' , PUNCH, am RFADER are used by PIP, but 
not the BtaS). Thus, the initial version of CBIOS may have enpty subroutines 
for the remaining ASCII devices. The characteristics of each device are 

CDNSOLE 

LIST 

PUNCH 

READER 

The principal interactive console Which 
cammmicates wi th the operator, accessed 

. through CONST, Q)NIN, and CONOur. Typi
cally, the CONSOLE is a device such as a 
eRr or Telet~. 

'!he IXincipal listing device, if it 
exists on your system, which is usually 
a hard-copy device, such as a printer 
or Teletype. 

'!be pc incipal tape punching device, if it 
exists, which is normally a high-s~ed 
paper tape punch or Teletype. 

The p:-incipal tape reading device, such as 
a simple optical reader or Teletyt:e. 

i 

Note that a single ~ripheral can be assigned as the LIST, PUNCH, arrl RFADER 
device simultaneously. If no ~ripheral device is assigned as the LIST, 
PUOCH, or READER device, the CBICS created by the user should qi ve an 
appropr iate error nessage &> that the system does not "hang" if the device is 
accessed by PIP or alme other user {rogram. 

For crlded flexibility, the user can optional 1 y implement the It iobyte" 
function Wlich allow; reassigrunent of physical am lCXJical devices. '!he 
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iobyte ftnction creates a rnappinq of lcx;ical to physical devices \\hich can be 
altered dur iog CP/M processing. !he definition of the iobyte ftmction 
corresp:lrds to the Intel standard as follows: a single location in memory 
(currently location 0003H) is maintained, called IOBYrE, w,ich defines the 
logical to ~ysical device mapping which is in effect at a rarticular time. 
The ma~ing is Ferformed by splittinq the IOBYTE into four distinct fields of 
two bits each, called the CDNSOLE, READER, PUNCH, and LIST fields, as shown 
below 

most siqnificant least significant 

ICBYI'E AT 0003H I LIST I PUNCH READER IOONSOIE 

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

The value in each field can be in the range 0-3, defining the assigned 9)urce 
or destination of each l~ical device. '!he values Wlich can be assiqned to 
each field are given below 

CONSOLE field (bits 0,1) 
o - console is assiqned to the Telet~ device (,ITY) 
1 - console is assiqned to the CRT device (CRr) 
2 - batch rode: use the RFADER as the CONSOLE input, 

aoo the LIST device as the CONSOLE output 
3 - user defined console device 

READER field (bits 2,3) 
o - READER is the Teletype device 
1 - RFADER is the high-speed reader device (RDR) 
2 - user. defined reader # 1 
3 - user defined reader # 2 

PUNCH field (bits 4,5) 
o - PUNCH is the Teletype device 
1 - PUNCH is the high s~ed punch device (PUN) 
2 - user defined punch # 1 
3 - user defined punch # 2 

LIST field (bits 6,7) 
o - LIST is the Teletype device 
1 - LIST is the CRr device 
2 - LIST is the line printer device 
3 - user defined list device 

Note a:jain that the implementation of the IOBYI'E is optional, and affects only 
the organization of your CBlas. No CP/M systems use the IOBYTE (altmugh they 
tolerate the existence of the IOBYTE at location 0~~3H), except for PIP which 
allows access to the Tl'Y: and CRr: devices. If you do not implement the 
ICBYl'E, you cannot access these P'lysical devices through PIP. In any case, 
the ICBYI'E implementation srould be anitted tntil your basic CBles is fully 
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implemented aM tested; then ald the lOOYrE to increase your facilities. 

Disk I/O is always ~rformed through a sequence of calls on the various 
disk access subroutines Wlich set up the disk number to access, the track and 
sector on a particular disk, and the direct memory access (I»1A) address 
involved in the I/O operation. After all these p!rarneters have been set up, a 
call is made on the READ or WRITE function to };:'erform the actual I/O 
operation. Note that there is often a single call to SELrEK to select a disk 
drive, follo\\ed by a number of read or write operations to the selected disk 
before selecting arother drive for slbsequent operations. Similarly, there 
may be a single call to set the IJ.1A address, follo~ by several calls Wlich 
reed or write fran the selected DMA address before the DMA eddress is 
changed". '!he track an:] sector subroutines are called before the read and 
write operations are ~rformed. Note, however, that the BIOS does not attempt 
error recovery ¥ben a read or write fails, but instead reports the error 
condition to the Btx:S. The BIn5 then retries the read or write, assuminq the 
tr ack am sector cddress ranain the same. '!he HG1E subroutine may be called 
during error recovery, following by a re-seek of the rarticular track and 
sector. '!he HG1E subroutine mayor may not actually ~rform the track 00 
seek, de~nding uIDn your controller characteristics: the imrortant p:>int is 
that track 00 has been selected for the next operation, arrl is often treated 
in exactly the same manner as SETl'RK wi th a p3.rameter of 00. 

'!he exact responsibilites of each entry p:>int subroutine are qiven below: 

BJOI' The 000l' entry ~int gets control fran the cold start loader 
and is responsible for basic system initialization, includ
i~ sending a signon message (which can be ani tted in the 
first version). If the IOBYl'E function is implemented, it 
must be set at this p:>int. The various system p:lrameters 
Ybich are set by the wooar entry lD int must be initial ized , 
and control is transferred to the CCP at 2900H+b for further 
t;r ocessing • 

WBJO!' The WBXJl' entry IDint gets control when a warm start occurs. 
A warm start is ~rformed whenever a user I;rogram branches to 
location 0000H, or \\hen the CPU is reset fran the front P9nel. 
'!he CP/M system must be loaded from the first two tracks of 
drive A up to, but not including, the BIOS (or CBlas, if you 
have canpleted your -p3tch). System parameters must be ini
tialized as shown below: 

location 0,1,2 

location 3 

location 5,6,7 

set·to JMP WBOOl' for warm starts 
(0000H: JMP 3E03H+b) 
set initial value of IOBYTE, if 
implemented in your calas 
set to JMP BIllS, which is the 
t;r imary entry p:>int to CP/M for 
transient I;rograms. 
(0005H: JMP 3206H+b) 

(see Section 9 for canplete details of -p3ge zero use) 
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CDNST 

CDNIN 

CDNOtJl' 

LIST 

PUNCH 

RFADER 

SEL1l3K 

Upon cam?letion of the initialization, the WBOOT proqram 
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 (normally drive A is 
selected by settinq register C to zero). 

Sample the statu~ of the currently assi9ned console device 
aoo return a 0FFH in register A if a character is ready to 
read, and 00H in register A if no console characters are 
ready. 

Read the next console character into register A, and set the 
parity bit (high order bit) to zero. If no console character 
is ready, wait until a character is typed before returning. 

Send the character from reqister C to the console output de
vice. The character is in" ASCII, with high order parity bit 
set to l2ro. You may want to include a time-out on a line 
feed or carriage return, if your console device requires some 
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 strange 
way (a control-z causes the Lear Seiqler terminal to clear 
the screen, for example). 

Send the character from register C to the currently assigned 
listing device. '!he character is in ASCII with zero r:arity. 

Send the character from register C to the currently assigned 
punch device. '!be character is in ASCII with zero P3rity. 

Read the next character from the currently assigned reader de
vice into register A with zero parity (high order bit must be 
zero), an end of file condition is reported by returning an 
ASCII control-z (lAB). 

Return the disk head of the currently selected disk (initially 
disk A) to the track 00 ~si tion. If your controller allows 
access to the track 0 flag from the drive, step the head until 
the track 0 flaq is detected. If your controller does not 
support this feature, you can translate the H01E call into a 
calIon SmTRK wi th a };ar ameter of 0. 

Select the disk drive given by register C for further opera
tions, Where register C contains 0 for drive A, and 1 for 
drive B (the standard CP/M distribution version supports a 
maximum of two drives). If your system has only one drive, 
you may wish to give an error message at the console, and 
terminate execution. You can, if you wish, tyJ;e a message at 
the console to switch diskettes to simulate a two drive 
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SF:ITRK 

SEI'SEC 

SE'ln-1A 

READ 

--• In ill s case, you must keep accoun t of the cur ren t 
drive and type an appropriate message when the drive chanqes. 

Register C contains the track number for subsequent disk 
accesses on the currently selected drive. You can choose to 
seek the selected track at this time, or delay the seek until 
the next read or write actually occurs. Register C can take 
on values in the range 0-76 corresp:>ooing to valid track 
ntnnbers. 

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 information to the controller at this 
~ int, or instead delay sector selection lD'l til the read or 
wr ite operation occurs. 

Registers Band C (high order 8 bits in B, low order 8 bits 
in C) contain the DMA (direct memory access) address for sub
sequent read or write operations. For example, if B = 00H 
am C = 80H when SE'ln-1A is called, then all subsequent read 
operations fill their data into 80H through eFFH, and all 
subsequent write operations get their data from 80H through 
0FFH, until the next call to SE'ln-1A occurs. '!be initial 
DMA 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 
calas Which you construct uses the 128 byte area starting at 
the selected ~ address for the memory buffer dur ing the 
I/O operation. 

Assurnirg the drive has been selected, the track has been set, 
the sector has been set, and the ~ address has been s~ci
fied, the READ subroutine attempts one read based up:>n these 
parameters, am returns the following error codes in register 
A: 

o no errors occurred (bit 0 thru 7 = 0) 
1 Hardware malfunction (bit 0 = 1) 
2 Unit not ready (bit 1 = 1) 
4 Commarrl sequence error (bi t 2 = 1) 
8 CRe error (bit 3 = 1) 
16 Seek error (bit 4 = 1) 

Currently, CP/M resooros only to a zero or non-zero value as 
the return code. '!hat is, if the value in register A is 0 
then CP/M assumes that the disk operation canpleted txoperly. 
If the return code is non-zero, then CP/M retries the opera
tion to see if the error is recoverable. '!here is a maximum 
to 10 retries by CP/M before the "PEEM ERR DISK d U message 
is printed at the console. Future versions of CP/M will, 
ho~er, ~rfonn rore s:>phisticated error recovery and thus 
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WRITE 

7. A SAMPLE BIOS 

it will be useful to have the additional error responses. 

Write the data from the currently selected DMA address to the 
currently selected drive, track, and sector. 'Ihe data should 
be marked as "non deleted data·· to maintain cat1r;atibility 
wi th other CP 1M systems. The error codes qi ven in the READ 
camnaro are retuFned in register A, wi th error recovery at
tanpts as described above. 

'!he p:ogram srown in A~ndix D can serve as a basis for your first BIOS. 
The simplest flllctions are assumed in this BIOS, so that you can enter it 
through the front pmel, if absolutely necessary. Note that the user must 
alter am insert cooe into the subroutines for CONST, <DNIN, mNOUI', READ, 
WRITE, aro WAITIO subroutines. Storage is reserved for user-supplied code in 
these regions. The scratch area reserved in tage zero (see Section 9) for the 
Bla; is used in this rroqram, so that it could be imolemented in RCM, if 
desired. 

O'lce operational, this skeletal version can be enhanced to tr int the 
initial sign-on nessage am t::erforrn better error recovery. '!he subroutines 
for LIST, PUNCH, arrl READER can be filled-out, arrl the IOBYTE function can be 
implemented. 

8. A SAMPLE oom STAR!' IQ\DER 

1he p:-ogram smwn in A~ndix E can serve as a basis for your cold start 
locrler. '!he disk read ftJ'lction must be supplied by tM user, and the p:ogram 
must be loaded somerow startinq at location 0000. Note that space is reserved 
for your P3tch so that the total amount of storage required for the cold start 
locrler is 128 bytes. Eventually, you will p:'obably W2nt to (let this loader 
onto the first disk sector (track 0, sector 1), am cause your controller to 
locrl it into nemory automatically up:>n system start-up. Alternatively, you 
may wish to place the cold start loader into RGt, am place it above the CP/M 
system. In this case, it will be necessary to originate the trogram at a 
higher address, am key-in a jump instruction at system start-up v.hich 
branches to the loader. Subsequent \erm starts will not require this key-in 
operation, since the entry p:> int 'WBOO!" gets control, thus brinq inq the 
system in fran disk automatically. Note also that the skeletal cold start 
loader has minimal error recovery, which may be enhanced on later versions. 

9. RESERVED U:CATIONS IN PAGE ZERO 

Main n:emory page zero, bet\tJeen locations 00H and 0FFH, contains several 
segments of cooe an:] data w-tich are used dur ing CP/M processinq. '!he code and 
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-~a areas are given below for reference purposes. 

IDeations 
fran to 
0000H - 0002H 

0003H - 0003H 

0004H - 0004H 

0005H - 0007H 

0008H - 0027H 

0030H - 0037H 

0038H - 003AH 

003BH - 003FH 

0040H - 004FH 

0050H - 005BH 

o 05CH - 007CH 

007DH - 007FH 

0080H - 00FFH 

Contents 

Contains a jump instruction to the warm start entry 
p:>int at location 3E03H+b. 'nlis allows a simple 
programmed restart (JMP 0000H) or manual restart from 
the front p:tnel. 

Contains the Intel standard IOBYI'E, which is optionally 
included in the user's CBIDS, as described in Section 6. 

(not currently used - reserved) 

Contains a jump instruction to the BIX)5, and serves two 
purp:>ses: JMP 0005H provides the IX irnary entry ;oint to 
the BIX:S, as described in the manual "CP/M Interface 
Guide," am IliLD 0006H brings the address field of the 
instruction to the HL register p:tir. 'Ibis value is the 
low:!st crldress in memory used by CP/M (assuminq the CCP 
is beinq overlayed). Note that the DIJI' program will 
chanqe the crldress field to reflect the reduced memory 
size" in debug mode. 

(interrupt locations 1 throuqh 5 not used) 

(interrupt location 6, not currently used - reserved) 

Contains a jump instruction into the Dm program when 
running in debug rode for p:-ogrammed breakpoints, but 
is not otherwise used by CP/M. 

(not currently used - reserved) 

16 byte area reserved for scratch by CBIOB, but is not 
used fOr any purpose in the distribution version of CP/M 

(not currently used - reserved) 

default file control block produced for a transient pro
gr am by the Console Command Processor. 

(not currently used - reserved) 

default 128 byte disk buffer (also filled with the cam
mand line when a transient is loaded lI1der the CCP) • 

Note that this information is set-up for normal operation tJ'lder the CP/M 
system, but can be O'Jerwritten by a transient p:CXJram if the Bros facilities 
are not required by the transient. If, for example, a {:Brticular !X'ogram 
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~rforms on! y simple I/O and must begin execution at location 0, it can be 
first loaded into the TPA, using normal CP/M facilities, with a small memory 
move lXOQram which qets control when loaded (the mert10ry IfIove p:-ooram must get 
control fran location 100H, \\bich is the assumed beqinninq of all transient 
proqrams). The nove p:oqram can then IXoceed to nove the entire memory imaqe 
down to location 0, aoo {:ass control to the startinq crldress of the memory 
load. ~te that if the BIOS is qverwr itten, or if location 0 (containinq the 
warm start entry J;Oint) is overwritten, then the J;roqrammer must bring the 
CP/M system back into memory wi th a cold start sequence. 
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3000 
0080 = 
0080 = 
D900 = 
0078 = 
0079 = 
0078 = 

00FE' = 

3000 0879 
3002 DB7B 

3004 DBFF 
3006 E602 
3008 C20430 

300B 211E30 
300E 0680 
3010 118000 
3013 7E 
3014 12 
3015 23 
3016 13 
3017 05 
3018 C21330 
301B C38000 

089E = 
301£ 

: MIS LOADER IDVE PRCX;RAM, PLACES COLD STARr' ooor A'll OOO!'S 

OK; 3000H :WE ARE WADED HERE 00 CDLD STARl' 
BJOrS EQU 808 :STARr OF COLD EOJr PRCX;RAi~l 
BJOfL EQU 80H : LENGrH OF ooor 
MBIAS EQU 900H-$ : BIAS 'IO ADD DURING LOAD 
BASE EQU 078H, : "BASE" USED BY DISK CONTroLLER 
R'I'Y'PE 
RBYTE 

· , 
SSW 

· , 

EQU 
EQU 

EQU 

: CLEAR DISK STA1US 
IN RIYPE 
IN RBYTE 

: 
CDLI:sTARr : 

SSW 

BASE+1 :RESUL'I' TYPE 
BASE+3 :RESULT TYPE 

0FFH :BOar SWI'rcH 

IN 
ANI 
JNZ 

2H :SWITCH ON? 

LXI 
MVI 
LXI 

tJDVE: 

· , 

STAX 
INX 
INX 
OCR 
JNZ 
JMP 

OOOIV: 

CDLI:sTARl' 

H,PJ:XJrV 
B,ooorL 
D,a:xJIB 
tJDV 
D 
H 
D 
B 
tJDVE 
roam 

:VIRruAL BASE 
: LENGI'H OF ooar 
:DESTINATION OF BOCa' 
A,M 
:TRANSFERRED ONE BYTE 

:'1'0 ooar SYSTEL\1 

: BOOr I...OADER PLACE HERE AT SYSTEM GENERATION 
LBIAS 

END 
EQU $-80H+MBIAS :COLD START roar BEGINS AT 80H 
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0010 = 
2000 = 
2900 = 
3206 = 
4000 = 
3E00 = 
3E03 = 

0080 

1700 = 
0002 = 
002E = 
0019 = 
0015 = 
F800 = 
FF0F = 
0078 = 
0079 = 
007B = 
007F = 

0078 = 
0079 = 
007A = 
0003 = 
0004 = 
0100 = 

0080 310001 

0083 D37F 

0085 0602 
0087 21B700 

008A 7D 
0088 0379 
10080 7C 
008E D37A 
0090 0078 
0092 E604 

: MI:S OOLD STARr I.Q\[)ER FOR CP/M 
MSIZE EQU 16 :MEK)RY SIZE IN KILOBYTES 
CBASE roU (MSIZE-8) *1024 :CPM BASE ADDRESS BIAS BEYOND 8K 
BDCSB mU CBASE+900H :BASE OF OOS WAD 
BI:X:S EQU CBASE+ 1206H : ENrRY 'ID ros roR CALLS 
BDCSE ro.U rEIZE*1024 ;END OF OOS WAD 
000l' EQU BDOSE-2*256 ;COLD START ENTRY roINT 
RB:XJr EQU OOOI'+ 3 ;WARi-t START ENTRY roINT 

OIG 

· , 
BDCSL 
NTRKS 
BDOOS 

80H 

EQU 
mU 
EQU 

;LQ.2\DEO ~"N FROM HARDWARE 0001' AT 3000H 

BIXlSE-BDOSB 
2 ;NUMBER OF 'rRACKS 'ID READ 
BDOSL/128 ;N{JrftBER OF SECTORS IN OOS 

aDOSe mU 25 ;NUMBER OF BOOS SECTORS CN TRACK " 
BDa;l mU B.r:nsS-BOOS0 :NUMBER OF SECTORS 00 TRACK 1 

· , 
tvDN80 
IK>N80 
BASE 
RIYPE 
RBYrE 
RESET 

· , 
r.6TAT 
LOiJ 
HIGH 
RECAL 
RFADF 
STACK 

mU 
EQU 
EQU 
EQU 
EOU 
EQU 

EQU 
EQU 
EQU 
mU 
EQU 
EQU 

0F800H 
0FF0FH 
078H 
BASE+1 
BASE+3 
BASE+7 

BASE 
BASE+l 
BASE+2 
3H 
4H 
100H 

; IN'l'EL tvDNlTOR BASE 
;RESTARl' lOCATION FOR ~80 
: ., BASE" USED BY CDNTROLLER 
iRESULT TYPE 
: RESULT BYTE 
; RESET CONTROLLER 

:DISK STATUS PORT 
:LOW rOPB ADDRESS 
:HIGH IOPB ADDRESS 
: RECALIBRATE SELECTED DRIVE 
:DISK READ FUOCTIOO 
:USE END OF OOOI' roR STACK 

LXI SP ,STACK: IN CASE OF CALL 'ID tJON80 
: CLEAR THE CONTROLLER 

: 

our RESET :LCGIC CLEARED 

MVI 
IXI 

B ,NTRKS :NUMBER OF TRACKS 'ID READ 
H,IOPB0 

STARr: 
i 
: READ FIRST/NEXT TRACK INrO BOOSB 

KJV A,L 
our I.,(lV 
tlDV A,H 
our HIGH 

WAIT0: IN [STAT 
ANI 4 
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0094 CA9000 

0097 0879 
0099 E603 
009B FE02 
0090 D40FFF 

00A0 DB7B 

00A2 17 
00A3 OC0FFF 
00A6 IF 
00A7 E61E 
00A9 C40FFF 

00AC 110700 
00AF 19 
0080 05 
00B1 C28A00 

0084 C3003E 

0087 80 
0088 04 
00B9 19 
00BA 00 
00BB 02 
00BC 0029 
0007 = 

00BE 80 
00BF 04 
00C0 15 
0OC1 01 
0OC2 01 
0OC3 8035 

00CS 

· , 
JZ WAIT0 

i CHECK DISK STAWS 
IN RIYPE 
ANI lIB 
CPI 2 
mc RMON80 iGO 'ID r-DNI'I'OR IF 11 OR 10 

IN RBYTE i I/O <DMPLETE, CHECK STATUS 
i IF Nor READY, THEN GO tro IDN80 

RAt. 

· , 

CC 
RAR 
ANI 
CNZ 

LXI 
DAD 
OCR 
JNZ 

RL~N80 

111108 
RMON80 

D,IOPBL 
o 
8 
STARr 

iNOI' READY BIT SET 
iRESTORE 
iOVERRUN/ADDR ERR/SEEK/CRC/XXXX 
iTRY ALL OVER AGAIN 

i LENGI'H OF IOP8 
iADDRESSING NEXT IOPB 
iCOUNrr ~ TRACKS 

i JMP 'ID BJOT TO PRINT INITIAL MESSAGE, AND SET UP JMPS 
JMP roar 

· , 
i PARAMETER BLOCKS 
IOPB0: DB 

DB READF 
DB BDOS0 
DB 0 
08 2 
ow BIXlSB 

lOPBL' mu 
· , 
lOPB1: DB 

DB RFADF 
08 BDOS1 
DB 1 
DB 1 

80H ; IOCW, NO UPDATE 
i READ FUNCTION 
i # SECI'ORS TO READ ON TRACK 0 
iTRACK 0 
i STARl'WITH SECTOR 2 ON TRACK 0 
iSTARl' AT BASE OF Bces 
$-lOPB0 

80H 

i SECTORS 'ID READ 00 TRACK 1 
iTRACK 1 
iSECI'OR 1 

ow BOOS8+800s0*128 iBASE OF SECOND READ 

END 
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0010 = 
000A = 
3E00 = 
3E00 
2000 = 
2900 = 
3206 = 
1500 = 
002A = 
0080 = 
0002 = 
0080 = 

: MIS I/O DRIVERS FOR CP/M 
i VERSlOO 1.0 SEPT, 1976 

· , 
; COPYRIGlfI' (C) 1976 
i DIGI'I'AL RESEARCH 
; OOX 579, PACIFIC GROVE CA. 

· , 
MSIZE EQU 16 
VERS EQU 10 

iMEMORY SI ZE IN KILOBYTES 
iCpr4 VERSION NUMBER 

PA'lCH EOU MSIZE*1024-2*256 ; BASE OF THIS KJIX1LE 

OR; PA'lCH 

(ABOVE 005) 

CEASE EX)U (MSIZE-8) *1024 iBIAS FOR SYSTEMS lARGER 'I'HAN 8K 
CPMB EQU CBASE+900H iBASE OF CPM (CONSOLE PROCESSOR ENTRY) 
BOOS EQU CBASE+1206H i BASIC OOS (RESIDENT roRTION) 
CPML EQU $-<::PMB i LENGI'H (IN BYTES) OF CPM SYSTEM 
NSECTS mU CPML/128 iNUMBER OF SECTORS 'IO ~ 
LBIAS EQU 980H-CPMB ; LOADER BIAS VALUE USED IN SYSGEN 
OFFSET EQU 2 :NUMBER OF DISK TRACKS USED BY CP/M 
BUFF 

· , 
EQU 80H ; DEFAULT BUFFER ADDRESS 

i PERFORM FOLIDWING FUNCTlOOS 
; 0C)(Jl' COLD STARI' 
i wooor WARM STAR!' (SAVE I/O BYTE) 
i (ooar AND W9JOI' ARE THE SAME EOR MrS) 
; CONST <DNSOLE STATUS 

i 
i CONIN 
; CONaJI' 
i LIST 
i PUNCH 
; READER 
i HGtE 

· , 

REG-A = 00 IF NO CHARACI'ER READY 
Rm-A = fi'F IF CHARAcrER RFADY 
CDNSOLE CHARACl'ER IN (RESULT IN REG-A) 
CONSOLE CHARACTER our (CHAR IN REG-C) 
LIST our (CHAR IN REG-C) 
PtKH our (CHAR IN REG-C) 
PAPER TAPE READER IN (RESULT ro REG-A) 
MJVE TO TRACK 00 

; (THE ro~"'ING CALLS SET-UP THE 10 PARAf.1ETER BLOCK FOR 'I'HE 
i MLS, WHICH IS tEED 'I'O PERFORM SUBSEQUENT READS AND w"RITES) 
i SELIlSK SELEeI' DISK GIVEN BY REG-C (0, 1 ,2 ••• ) 
i SETl'RK SET TRACK ADDRESS (0, ••• 76) FOR SUBSEOUENI' READ/WRITE 
i SErSEC Sel' SECTOR ADDRESS (1, ••• ,26) FOR SUBSEQUENT READ/WlUTE 
i Sm'DMA SEl' &JBSEQUENT r:tJJA ADDRESS (INITIALLY 80H) 

· , 
i (READ AND WRITE ASSUME PREVIOUS CALIS 'IO SET UP THE 10 PARAMETERS) 
; READ READ TRACK/SECTOR TO PRESET IJf1A ADDRESS 
; WRITE WRITE TRACK/SECTOR FRa-t PRESET I:1-1A ADDRESS 

C-1 



3E00 C3443E 
3E03 C3543E 
3E06 C3073F 
3E09 C30A3F 
3EOC C3103F 
3E0F C3293F 
3E12 C32C3F 
3E15 C32F3F 
3E18 C3323F 
3E1B C3413F 
3E1E C35A3F 
3E21 C35F3F 
3E24 C3643F 
3E27 C36A3F 
3E2A C3733F 

0002 = 
00FD = 
00FC = 
00F3 = 
007E = 

~800 = 
~F0F = 
F803 = 
F806 = 
F809 = 
F80C = 
F80F = 
F812 = 

0078 = 
0078 = 
0079 = 
007B = 

0079 = 
007A = 

UMP VECIDR roR INDIVlUAL ROUTINES 
JMP OOOII 

WOOOrE: JMP wooor 
JMP CDNST 
JMP OONIN 
JMP CDNOOl' 
JMP LIST 
JMP PUNCH 
JMP READER 
JMP HQ~ 
JMP SELDSK 
JMP SEITRK 
JMP SETSEC 
JMP SETDMA 
JMP READ 
JMP WRITE 

; 
; END CF OONTROLLER - INDEPENDENT CDDE, THE REMAINING SUBROUI'INES 
; ARE TAIWRED TO THE PARrlCUIAR OPERATING ENVIRNOMEN'I', AND MUST 
; BE ALTERED FOR ANY SYSTEM w1iICH DIFFERS FIDM THE INTEL M.tS. 

· , 
: THE FOLIDWING CODE ASSUMES THE MIS IDNI'IOR EXISTS AT 0F800H 
; AND USES THE I/O SUBROurlNES WITHIN THE MJNITOR 

· , 
; WE ALSO ASSUME THE MIl3 SYSTEM HAS 'lWO DISK DRIVES AVAILABLE 
NDISKS mU 2 ;NUMBER OF DRIVES AVAIIABLE 
REVRI' mU 0FDH . ;INTERRUPl' REVER!' roRr 
lNOC EQU 0FCH :INTERRUPr MASK fORT 
ICON EQU 0F3H : INTERRUPI' CONrnOL fORr 
INTE EQU 0111$1110B ; ENABLE RST 0 (WARM EOJl'), RST 7 (mNI'D 
; 
; MrS MJNlTOR EQUATES 
M)N80 
RMON80 
CI 
RI 
CD 
ro 
LO 
CSTS 

· , 

mU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

0F800H 
0FF0FH 
0F803H 
0F806H 
0F809H 
0F80CH 
0F80FH 
0F812H 

: DISK FORI'S AND CDMMMOS 
BASE EQU 78H 
r:6TAT mU BASE 
R'IYPE El)U BASE+1 
RBYrE EQU BASE+ 3 

· , 
I.,(M 

HIGH 
EQU 
EQU 

BASE+1 
BASE+2 

:MIS MJNITOR 
; RESTARt' MJN80 (DISK SELECT ERROR) 
iCONSOLE CHARACl'ER ro REG-A 
: READER IN TO REG-A 
:CONSOLE CHAR FROM C TO OONSOLE CXJl' 
; PUNCH CHAR FROM C 'ID PUNCH DEVICE 
i LIST FROM C 'ID LIST IEVICE 
:CONSOLE STATUS 00/FF ro REGISTER A . 
i BASE OF DISK COMMAND 10 FORrS 
;DISK STATUS (INPur) 
;RESULT TYPE (INPur) 
; RESULT BYTE (INPur) 

; IOPB I.Dtl ADDRESS (OOTPUI') 
;IOPB HIGH ADDRESS (0UTPUl') 
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0004 = 
0006 = 
0003 = 
0004 = 
0000 = 
000A = 

3E2D 0DM0A 
3E30 3136 
3E32 482043502F 
3E3E 312E30 
3E41 0D0A00 

3E44 318000 
3E47 212D3E 
3E4A CD7C3F 
3E40 AF 
3E4E 32ED3F 
3E51 C3A63E 

3E54 318000 
3E57 3AEC3F 
3ESA 32ED3F 

3E50 0E0A 
3E5F CS 

3E60 010029 
3E63 CD643F 
3E66 0E02 
3E68 CD5F3F 
3E6B 0E00 
3E60 CDSA3F 
3E70 0E00 
3E72 CD413F 

3E75 Cl 
3E76 062A 

3E78 C5 
3E79 C06A3F 

; 
READF EQU 4H ;READ FUNcrION 
WRITF EQU 6H ;WRITE FUNCTION 
RECAL EOU 38 ; RECALIBPATE DRIVE 
IOImY mU 4H . ; I/O FINISHED MASK 
CR EOU 0DH :CARRIAGE RErURN 
LF EOU 0AH ;LINE FEED . , 
SIGNON: :SIGNCN MESSAGE: XXI< CP /r~ VERS Y. y 

DB CR,LF ,LF 
DB MSIZE/10+-0-,MSIZE MOO 10 + -0-
DB -K CP/M VERS ' 
DB VERS/10+-0-,'. ',VERS ~DD 10+'0' 
DB CR,LF ,0 

; 
!Dar: ;PRINT SIGNGJ MESSAGE AND 00 ro OOS 

LXI SP,BUFF 
LXI H,SIGNON 
CALL PRMSG ; PRINT MESSAGE 
XRA A ;CLEAR ACCUMULATOR 
STA DISKT : SELECI' DISK 0 00 ENl'RY 
~1P (I£PM ;00 '10 CP If-t 

; 
Wa:>aI':; LOADER 00 TRACK 0, SEC'roR 1, WHICH WILL BE SKIPPED FDR WARM 
; READ CP 1M FROM DISK - ASSUMING THERE IS A 128 BYTE mLD S'lAR!' 
: START. 

LXI 
Lm 
STA 

SP,BUFF 
DISKN 
DISKT 

:USING r:MA - THUS 80 THRU FF AVAILABLE FDR Sl'ACK 
;CURRENTLY LOGGED DISK, RETURN TO DISKN IF NOT 0 
; S'lORE IN1'O DISK 'rEMP SINCE WE roar OFF OF 0 

MVI C,10 ;MAX 10 RE'l:RIES 
PUSH B 

Wooar0: ;ENI'ER HERE 00 ERROR RETRIES 

. , 

LXI 
CALL 
MVI 
CALL 
MVI 
CALL 
MVI 
CALL 

B ,CPMB : SET DMA ADDRESS TO START OF DISK SYSTEM 
SETDMA 
C,2 ;START READING SECTOR 2 
SEI'SEC 
C,0 
SEI'rRK 
C,0 
SELI:SK 

:STARl' READING TRACK 0 

:START WITH DISK 0 
:CHANGES DISKN TO 0 

: READ SECTORS, COUNT NSECI'S TO ZERO 
fOP B ;l0-ERROR mONT 
MVI B,NSECTS 

R)SEC: ; READ NEXT SOCTOR 
PUSH B ; SAVE SECI'OR mUNT 
CALL READ 
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E7C C2E~3E JNZ OOOl'ERR ; RI:. ... J.1RY IF ERRORS OCCUR 
3E7F 2AF33F LHLD IOD ; INCREMENT ~ ADDRESS 
3E82 118~00 LXI 0,128 ;SECTOR SIZE 
3E85 19 DAD D ; INCREMENI'ED DMA ADDRESS IN HL 
3E86 44 f!{)V S,H 
3E87 40 ttOv C,L ; RFADY FOR CALL 'ID SET DMA 
3E8S CD643F CALL SEl'DMA 
3E8S 3AF23F Lm ICS ; SECTOR NUMBER JUST READ 
3ESE FElA CPI 26 ; READ LAST SECIOR? 
3E90 m9C3E JC RDI 

; MUS'I' BE SECTOR 26, ZERO AND 00 'ID NEXT TRACK 
3E93 3AF13F Lm lor ;GET TRACK TO REGISTER A 
3E96 3C INR A 
3E97 4F ttOV C,A ; READY FOR CALL 
3E98 CD5A3F CALL SEITRK 
3E98 AF XRA A ;CLEAR SECTOR NUMBER 
3E9C 3C RDl: INR A ;TO NEXT SECTOR 
3E9D 4F IDV C,A ; READY FOR CALL 
3E9E CD5F3F CALL SEI'SEC 
3EAl Cl pop B ; RECALL SECTOR CDONT 
3EA2 05 OCR B ;r>CNE? 
3EA3 C2783E JNZ IDSEC 

; 
; DCNE WITH THE LOru), RESET DEFAUL'I' BUFFER ADDRESS 
GOCPM: ; (ENTER HERE FRJM <DLD STAR!' ooor) 
; ENABLE RST0 AND RST7 

3EA6 F3 DI 
3EA7 3E12 MVI A,12H ;INITIALIZE (X)NMANO 
3EA9 D3FD our REVRl' 
3EAB AF XRA A 
3EAC D3FC our INTC ; CLEARED 
3EAE 3E7E MVI A,INl'E ;RST0 AND RST7 BITS CN 
3EB0 D3FC our INI'C 
3EB2 AF XRA A 
3EB3 D3F3 our ICON ; INTERRUPr <DNI'ROL . , 

; SET IEFAULT BUFFER ADDRESS 'ID 808 
3EB5 018~00 LXI S,BUFF 
3EB8 CD643F CALL SEl'DMA . , 

; RESET IDNlTOR ENrRY roINTS 
3ESB 3EC3 MVI A,JMP 
3EBD 320000 STA 0 
3EC0 21033E LXI H,WBXY.rE 
3EC3 220100 SHLD 1 ;JMP WBaJr AT UXATICN 00 
3EC6 320500 STA 5 
3EC9 210632 LXI 8,BDClS 
3ECC 220600 SELD 6 ;JMP BOOS AT ID:ATlOO 5 
3ECF 323800 STA 7*8 ;JMP 'ID MJN80 (MAY HAVE BEEN CHANGED BY nor) 
3ED2 2100F8 LXI H,K)N80 
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3ED5 223900 

3ED8 3AED3F 
3EDB 4F 
3EOC FB 
3EDD C30029 

3EE0 Cl 
3EE1 00 
3EE2 CAE93E 

3EE5 C5 
3EE6 C3603E 

3EE9 21F23E 
3EEC CD893F 
3EEP C3543E 

SHLD 7*8+1 
i LEAVE IOBYTE SE:.r 
i PREVIOOSLY SELEcrED DISK WAS B, SEND PARAMETER 'IO CPM 

LOA DISK'!' 
tlDV C,A iLOOKS LIKE A SINGLE PARAMETER TO CPM 

· , 
EI 
JMP CPMB 

i ERROR <DNDI'l'ION OCCURRED, PRINT MBSSAGE AN 0 RETRY 
roOI'ERR: 

OOp 
OCR 
JZ 

i l'RY AGAIN 

B 
C 
BJOrER0 

PUSH B 
JMP W00CJr0 

i 
OOorER0: 

i RECALL mm..1TS 

i CJ1'HERWISE 'Iro MANY RErRIES 
LXI H,BOOTMSG 
CALL ERROR 
JMP wooor i FOR ANOl'HER TRY 

i 
BOOTMSG: 

3EF2 2A43414E4E DB , *CANNDr roar SYSTEM*' ,0 

3F07 C312F8 

3FeA CD03F8 
3F0D E67F 
3F0F C9 

3F10 79 
3F11 FE0A 
3F13 F5 
3F14 CD09F8 
3F17 Fl 
3F18 C0 

3F19 0632 
3FIB 0EB6 
3F1D 0D 

i 
OONST: iOONSOLE STAIIUS 'IO REG-A 
i (EXAcrLY THE SAME AS MrS CALL) 

· , 
JMP CSTS 

OONIN: iCONSOLE OiARAcrER TO REG-A 
CI 

· , 

CALL 
ANI 
RET 

7FH i REMOVE PARITY BIT 

<DNCX1I': i<DNSOLE CHARACrER FROM C ro <DNSOLE our 
i SAME AS MrS CALL, BUI' ~IT FOR SLCM <DNSOLES 00 LINE FEED 

· , 

r!IJV A, C iGET CHARACI"ER 'IO ACCUM 
CPI LF i END OF LINE? 
PUSH PSW i SAVE OJNDITICN FOR. LATER 
CALL <D i SEND THE CHARACI'ER (MAY BE LINE FEED) 
rop PSW 
RNZ :RmURN IF IT w\SN'T A LINE FEED 

i WAIT 13 CHAAACI'ER TIMES (AT 2400 BAUD) FOR LINE FEED 'IO HAPPEN 
i (THIS mRKS our TO ABJtJr 50 MILLISECS) 

MVI B, 50 iNUMBER CF MILLISECS TO WAIT 
Tl: MVI C, 182 iCDUNTER TO <D~"TROL 1 t4ILLISEC IroP 
T2: OCR C i1 CYCLE = .5 USEC 
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3F1E C21D3F 

3F21 05 
3F22 C21B3F 
3E'25 C9 

3F26 C309F8 

3F29 C30FF8 

3F2C C30CF8 

3F2F C306F8 

3F32 0E03 
3F34 CD9A3F 
3F37 CDA33F 
3F3A 210000 
3F3D 22F13F 
3F40 C9 

3F41 79 
3F42 FE02 
3F44 D40FFF 
3F47 32EC3F 

3F4A 17 
3F4B 17 
3F4C 17 
3F4D 17 
3F4E E610 
3F50 4F 
3F51 21EF3F 
3F54 7E 
3F55 E6CF 
3F57 B1 

JNZ T2 ;10 CYCLES= 5.5 USEC 

= 5.5 USEC PER LOOP* 182 = 1001 USEC 

· , 

OCR 
JNZ 
REr 

JMP 

B 
T1 

CD 

;FOR ANarHER LOOP 

LIST: ;LIST DEVICE our 
; (EXAcrLY THE SAME AS MIS CALL) 

· , 
JMP LO 

PUNCH: ; PUNCH DEVICE our 
; (EXAcrLY THE SAME AS MrS CALL) 

· , 
JMP Fe 

READER: :RFADER CHAF<AcrER IN ro REG-A 
; (EXACI'LY THE SAME AS MrS CALL) 

· , 
JMP RI 

HeM:: ;MJVE 'ID HOOE FOSITICN 
; USE RECALIBRATIOO IN CASE SEEK ERRORS HAv""E OCCURRED 

MVI C, RECAL ; SEl' TO RECALIBRATE 
CALL SErFUNC; SET 10 FUNCTION 
CALL WAITIO ; RECALIBRA'I'E THE CURRENT DRIVE 
LXI H, 0 ; SET TRACK 'ID 00 FOR SUBSEQUENT OPERATIONS 

· , 
SHLD lor ;SELECI' TRACK 00 
REI' ;MAY HAVE ERROR SET uroN RETURN 

SELDSK: ;SELEcr DISK GIVEN BY REGISTER C 
; CP 1M HAS CHECKED FOR DISK SELECT 0 OR 1, BUI' WE MAY HAVE 
; A SINGLE IRlVE MIS SYSTEM, SO CHECK AGAIN ~D GIVE ERROR 
; BY CALLING MJN80 

IDV A,C 
CPI NDISKS 
mc RMON80 
STA DISRN 

10000B 
C,A 
H,IOF 
A,M 

;TOO IARGE? 
;GIVES #ADDR MESSAGE AT OONSOLE 
; SELECT DISK N 

;UNIT NUMBER IN POSITION 
;SAVE IT 
;IO FUNCTION 

RAL 
RAt 
RAL 
RAL 
ANI 
t'OV 
LXI 
r-DV 
~I 

ORA 
11001111B ;MASK OUT DISK NUMBER 
C ; MASK IN NEW DISK NUMBER 
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3FSB 77 
3FS9 C9 

3FSA 21F13F 
3FSO 71 
3FSE C9 

3FSF 21F23F 
3F62 71 
3F63 C9 

3F64 69 
3F65 60 
3F66 22F33F 
3F69 C9 

3F6A 0E04 
3F6C Q)9A3F 
3F6F CDA33F 
3F72 C9 

3F73 0E06 
3F7S CD9A3F 
3F7B CDA33F 
3F7B C9 

3F7C 7E 
3F7D B7 
3F7E CB 

3F7F ES 
3F80 4F 
3FB1 CD09FB 
3F84 E1 
3F8S 23 
3F86 C37C3F 

3F89 CD7C3F 

· , 
SmTRK: 

: 

LXI 
IDV 
REI' 

SF1l'SEC: 

· , 

LXI 
KJV 
REr 

SErDMA: 
r!OV 
KJV 
SHLD 
REI' 

· , 

M,A : SAVE IT IN lOPS 

: SET TRACK ADDRESS GIVEN BY C 
H,Ior 
M,C 

:ser SECTOR NUMBER GIVEN BY C 
H,Ing 
M,C 

:SET DMA ADDRESS GIVEN BY RIDS B,C 
L,C 
H,B 
IOD 

READ: : READ NEXT DISK RECORD (ASSUMING DISK/TRK/SEC/DMA SET) 

· , 

MVI 
CALL 
CALL 
RET 

C, READF : SEl' ro READ FUNCTION 
SEI'FUNC 
Wf\ITIO :PERFORM READ FUNCTIOO 

:MAY HAVE ERROR SET IN REG-A 

WRITE: :D ISK w"RlTE FUNCTION 
C,WRITF 

· , 

MVI 
CALL 
CALL 
REI' 

SETFUNC :SEl' ro WRITE FUNCTION 
WAITIO 

:MAY HAVE ERROR SET 

: UTILITY SUBROUl'INES 
PRMSG: : PRINT MESSAGE AT H, L TO 0 

r!lJV A,M 
ORA A : ZERO? 
RZ 

: MJBE ro PRINt' 

· , 

PUSH H 
r!OV C,A 
CALL <D 
rop H 
INX H 
JMP PRMSG 

ERROR: :ERRJR MESSAGE ADDRESSES BY B,L 
CALL PRMSG 

: ERROR t£SSAGE WRITI'EN, WAIT FOR RESPONSE FroM CDNSOLE 
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8C CD~A3F 
3F8F 0E~D 
3F91 CDl~3F 
3F94 0E0A 
3F96 CD103F 
3F99 C9 

3F9A 21EF3F 
3F9D 7E 
3F9E E6F8 
3FA~ Bl 
3FAl 77 
3FA2 C9 

3FA3 0879 
3FAS DB7B 

3FA7 3EEE 
3FA9 D379 
3FAB 3E3F 
3FAD D37A 

3FAF I:B78 
3FBI E6~4 
3FB3 CAAF3F 

3FB6 0879 

3FB8 FE02 
3FBA CACF3F 

3FBD B7 
3FBE C2DS3F 

3FCI DB7B 
3FC3 17 
3FC4 Il\CF3F 
3FC7 IF 
3FC8 E6FE 
3FCA C2D53F 

CALL CDNIN 
MVI C,CR iCARRIAGE REl'URN 
CALL CDNoor 
MVI C,LF iLINE FEED 
CALL CDNoor 
RET iMAY BE RE'IURNING FOR ANDrHER PErRY 

i 
SErFlN:: 
i SEl' FUNCTION FOR NEXT I/O (COMMAND IN REG-C) 

· , 

LXI H,IOF :IO FUNCTION ADDRESS 
l'fJV A, M iGET IT ro ACCUMUIATOR FOR MASKING 
ANI 111110~0B i REMOVE PREVIOUS CDMMAND 
ORA C iSET TO NEW COMMAND 
r!DV M,A :REPIACED IN lOPS 
RET 

WAITIO: 
: STARr THE I/O FUNCTION AND WAIT FOR COMPLETlOO 

IN R'lYPE 
IN RBYTE iCLEARS THE CONTROLLER 

A,IOPB AND 0FFH 
raJ 

;~ ADDRESS FOR lOPS 
iTO THE CONTROLLER 
: HIGH ADDRESS FOR IOPB 

MVI 
our 
MVI 
our 

A,IOPB SHR 8 
HIGH :TO THE <DNTROLLER, STARI'S OPERATIOO 

: 
WAIT0: 

· , 
ANI 
JZ 

IN 
IOROY 
WAIT0 

CSTAT 

: CHECK 10 <DMPLE'I'ION (J{ 

IN RTYPE 
i 0~ UNLINKED I/O OOMPLETE, 
i 10 DISK STA'lUS CHANGED 

· , 
CPI 108 
JZ WREADY 

i MUST BE 00 IN THE ACCUMUIATOR 

· I 

ORA A 
JNZ WERROR 

i CHECK I/O ERROR BITS 
IN RBYTE 
RAL 

:WAIT FOR <DMPLETIOO 
iREADY? 

iMUST BE I/O <DMPLETE (00) UNLINKED 
01 LINKED I/O <DMPIEI'E (NOr USED) 
11 (NO!' USED) 
; READY STATUS CHANGE? 

: SOME orHER <DNDITICN, REI'RY 

JC WREADY :UNIT Nor READY 

· , 

RAR 
ANI 11111110B iANY OI'HER ERRORS? (DELETED mTA Cl<) 
JNZ VERROR 

; READ OR WRITE IS (J{, RE'IURN ZERO FIAG 
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3FCD Ai' 
3FCE C9 

3FCF DB7B 

3FD1 AF 
3FD2 F602 
3FD4 C9 

XRA 
RET 

-, 
WREADY: 

IN 
; 
WREAD0: 

-, 

XRA 
OR! 
RET 

A ; ACCUMULATOR CLEARED, FIAGS SET 

:REI.URN Nor READY INDICA'I'GR 
RBYTE ;CLEAf< RESULT BYTE 

A 
10B 

W!:RROR: ;REIURN HARDWARE MALFUOCTION (CRC, TRACK, SEEK, 
; CP/r-1 EXPEcrS 'rHE FOLLC:M:NG REI'URN mOES 

1
-0 - HARDWARE MALFUNCTION~ ~ ~ -It - ; 1 - UNIT NO!' READY (RE'I'URN~ ABOVE) ~ ~ 

\\ .\.\! ; 2 - COMMAND SEQUENCE ERROR ::___ = 
cJil' ; 3 - CRC ERROR ........ -- ~ 
'\ : 4 - SEEK ERROR__ .~\I\"'''' 

3FD5 47 
31;'06 E620 
3FD8 C2D13F 
3FOB 78 
3FOC £606 
3FDE C2E63F 

3FE1 3E01 
3FE3 C3EA3F 

3FE6 17 
3FE7 17 
3FE8 E618 
3FEA B7 
3FEB C9 

3FEC 00 

, ., 
: THE MIS CDNTROLLER HAS REl'URNED THE FOLLOWING IN A 
; 0 - DELETED Qr\TA (ACCEPrED AS OK AOOVE) 
; 1 - CRC ERROR 
: 2 - SEEK ERROR 
; 3 - ADDRESS ERROR (HARDWARE MALFUNCTIOO) 
; 4 - mTA OVER/UNDER FLCM (HARDWARE MALFUNCTION) 
; 5 - WRI'l'E PRarECI' (TREA'I'ED AS Nor READY) 
; 6 - WRITE ERROR (HARDWARE MALFUNCTICN) 
; 7 - NO!' READY 
-, 

t'DV B,A :SAVE CDNDITIOO 
ANI 00100000B ;WRITE PROrECTED? 
JNZ WREAD0 :TREATED AS Nor READY STATUS 
r!()V A,B 
ANI 00000110B :CRC OR SEEK? 
JNZ WERR0 

: NO, RE'IURN HARDWARE MALFUNC'rIOO 

-, 
MVI A,l 
JMP WERRl 

i CRC OR SEEK ERROR 
WERR0: RAL 

RAL 
ANI 110008 iINTO PROPER POSITION 

WERRl : ORA A ; SE:l' FLAGS 

-, 

REI' 

i DATA AREAS (MUST BE IN RAM) 
OISKN: DB 0 :CURRENT DISK 

E'lc. ) 
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3FED 00 DISKT: DB 0 -iTEMP FOR CURREN'I' DISK OORING WARM srARI' 
IOPB: : IO PARAMETER BLOCK 

3FEE 80 DB 80H :NORMAL I/O OPERATION 
3FEF 04 IOF: DB RE'ADF: IO FUNCTlOO, INITIAL READ 
3FF0 01 leN: DB 1 iNUMBER OF SECTORS TO READ 
3FF1 02 lor: DB OFFSET :TRACK NUMBER 
3FF2 01 las: DB 1 : SECTOR NUMBER 

, 3FF3 8000 laD: ~ BUFF :IO ADDRESS 

3FFS END 
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0010 = 
3E00 = 

3DF6 = 
3DF6 = 
3DF7 = 
3DF8 = 
3DFC = 

3E00 
0000 = 
2900 = 
32A6 = 
1500 = 
002A = 

3E00 C32D3E 

3E03 C3303E 
3E06 C3993E 
3E09 C3AC3E 
3EOC C3BF3E 
3E0F C3D13E 
3E12 C3D33E 
3E15 C3D53E 
3E18 C3m3E 
3ElB C3E03E 
3E1E C3F53E 
3E21 C30A3F 
3E24 C31F3F 
3E27 C3353F 
3E2A C3483F 

: SKEIETAL CBla; FOR FIRST IEVEL OF CP 1M ALTERATION 
· , 

MSIZE CETERMINES WHERE THIS CBla; IS LOCATED : NOI'E 
MSIZE 
PA'ICH 

EQU 16 :CP/M VERSION MEMORY SIZE IN KIIDBYfES 
EOU MsIZE*1024-2*256 :S~ OF THE CBIOS PATCH 

· , 
: WE WIIL tEE PARI' CF THE 10 BYrE SCRA'ICH AREA AHEAD 
: OF THE csras FOR HOLDING THE VALUES CF: 
: TRACK = IAST SELECTED TRACK 
: SEI:TOR = IAST SELECTED SEX:TOR 
: DMAAD = LAST SELECTED Il-1A ADDRESS 
: DISI<NO = IAST SELECTED DISK NUMBER 
: (NOl'E THAT ALL ARE BYrE VALUES EXCEPl' FOR I:MMD) 

· , 
SCRAT EQU PATCH-10 : START CF 10 BYrE SCRATCH AREA 
TRACK EQU SCRAT :CURRENl'LY SELECTED TRACK 
Sa:TOR EQU SCRAT+ 1 :CURRENl'LY SELECTED SOCTOR 
DMAAD EQU SCRAT+2 :CURRENl' [lt1A ADDRESS 
DISKNO EQU J:MAAD+4 :CURRENl' DISK NUMBER 

OIG PA'ICH :ORGIN CF THIS PROORAM 
CEASE EQU (MSIZE-16) *1024 :B~S FOR SYSTEMS LARGER THAN 16K 
CPMB EQU CBASE+2900H :BASE OF CP/M (= BASE OF CCP) 
BIXS EOU CBASE+3206H :BASE OF RFSlDENI' IDRrION OF CP/M 
CPML EQU $-CPMB :LENGrH OF THE CP 1M SYSTEM IN BYTES 
NSEX:TS EQU CPML/128 :NUMBER CF SECTORS 'ID I.Q.lill ON WAPM STARr 
: 
: JUMP VECI'OR FOR INDIVIrlJAL SUBROUI'INES 

JMP BJOl' iCOID STAR!' 
WBJOrE: 

· , · , 

JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 
JMP 

wooar 
CONST 
CON IN 
cooour 
LIST 
PUNCH 
READER 
HGm 
SELI:SK 
SEl'l'RK 
SErSEC 
SEI'DMA 
READ 
WRITE 

:WARtt STARr 
:CONSOLE STATUS 
:CONSOLE CHARACTER IN 
:CONSOLE CHARACTER our 
:LIST CHARACTER our 
: RJNCH CHARACTER OOI' 
;RFADER CHARACTER cur 
;MOVE HEAD TO H<>1E IDSITION 
i SELECT DISK 
; Sm' TRACK NUMBER 
:SEr SOC'IDR NUMBER 
:SEr Il-1A ADDRESS 
:RFAD DISK 
:WRITE DISK 

: INDIVI IXlAL SUSRCXJrINES 'ID reRFOR-! EACH FUNCTION 
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3E2D C3793E 

3E3~ 318~0~ 
3E33 0E00 
3E35 CDE~3E 
3E38 CD0\3E 

3E3B 062A 
3E3D 0E~0 
3E3F 1602 

3E41 210~29 

3E44 C5 
3E45 D5 
3E46 E5 
3E47 4A 
3E48 CDM3F 
3E4B C1 

. 3E4C C5 
3E4D CD1F3F 

3E50 CD353F 
3E53 FE00 
3E55 C2303E 

3E58 E1 
3E59 118000 
3ESC 19 
3E5D D1 
3E5E Cl 
3E5F 05 
3E60 CA793E 

3E63 14 
3E64 7A 
3E65 FEIB 
3E67 0\443E 

3E6A 1601 
3E6C OC 

BJOr: ~SIMPLEST CASE IS TO JUST PERFORM PARAMETER INIT~IZATION 

· I 

JMP GX:PM :INITIALIZE AND en TO CP/M 

WBJOl': :SIMPLEST CASE IS ro READ THE DISK UNl'IL ALL SEX:'IORS I.Q2illED 
LXI 
MVI 
CALL 
CALL 

SP,80H :USE SPACE BEDDW BUFFER FOR STACK 
C,0 :SELECT DISK 0 
SELnSK 
HCME :GO . TO TRACK ~0 

MVI B,NSECTS:B <DUNTS THE NUMBER CF SEX:TORS TO ~D 
MVI C, 0 :C ~S THE CURRENr TRACK NG1BER 
MVI D,2 :D HAS THE NEXT SEX:TOR ro READ 

: NarE THAT WE BEGIN BY READING TRACK 0, Sa::TOR 2 SINCE Sa::TOR 1 
: CONl'AINS THE OOLD STAR!' ~DER, WHICH IS SKIPPED IN A WARt1 STAR!' 

LXI H,CPMB :BASE CF CP/M (INITIAL IaU) roINT) 
~D1: :L~D ONE fvORE Sa::TOR 

· , 

PlEH B :SAVE SEX:TOR COUNT, CURRENT TRACK 
PtEH D :SAVE NEXT SEX:TOR TO READ 
PlEH H :SAVE Il-1A ADrRESS 
r!OJ C, D :GET Sa::TOR ADDRESS TO REGISTER C 
CALL SETSEC : SET Sa::TOR ADDRESS FID1 REGISTER C 
pop B :REX:ALL Il-1A ADDRESS TO a,c 
POOH B : REPIACE CN STACK FOR rATER REX:ALL 
CALL SEI'Il-1A :SET J:lv1A ADIRESS FlOt a,c 

: DRIVE SET TO 0, TRACK SET, SEX:TOR SET, mtA ADDRESS SET 
CALL RmD 
CPI ~0.H :ANY ERRORS? 
JNZ WooaI' :REI'RY THE ENrIRE roar IF AN ERROR OCCURS 

· I 

: NO ERROR, K)VE TO NEXT SECTOR 
POP 
LXI 
Dru) 

H 
D,128 
D 
o 

: REX:ALL Il4A ADDRESS 
:DMA=DMA+ 128 
:NEW J:lt1A ADDRESS IS IN H, L 
:REX:ALL SEX:TOR ADIRESS POP 

POP 
OCR 
JZ 

a 
B 
~PM 

: REX:ALL NUMBER CF SEX:TORS REMAINING, AND CURREN!' TRK 
: SEX:TORS=SOCTORS-1 
:TRANSFER TO CP/M IF ALL HAVE BEEN I.Q2illED 

: 
: MORE SEX:TORS REMAIN TO I.ClM), CHECK FOR TRACK CHANGE 

INR D • 
MOV A,D :SEX:TOR=27?, IF so, CHANGE TRACKS 
CPI 27 
JC ImD1 :CARRY GENERATED IF SEX:TOR<27 

: 
: END CF CURRENT TRACK, GO TO NEXT TRACK 

MVI D, 1 : BEGIN WITH FIRST S&::TOR CF NEXT TRACK 
INR C :TRACK=TRACK+1 

: 
: SAVE REGISTER SThTE, AND CHANGE TRACKS 
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3E6D C5 
3E6E D5 
3E6F E5 
3E70 CDF53E 
3E73 E1 
3E74 D1 
3E75 Cl 
3E76 C3443E 

3E79 3EC3 
3E7B 320000 
3E7E 21033E 
3E81 220100 

3E84 320500 
3E87 210632 
3ESA 220600 

3E8D 018000 
3E90 CD1F3F 

3E93 FB 

3E94 0E00 
3E96 C30029 

3E99 
3EA9 3E00 
3EAB C9 

3EAC 
3EBC E67F 
3EBE C9 

3EBF 79 
3EC0 
3ED0 C9 

· , 

PlEH 
PlEH 
Pt.5H 
CALL 
pop 
pop 
pop 
JMP 

B 
o 
H 
SErrTRK 
H 
D 
B 
I.a\D1 

;TRACK ADDRESS SEl' FIDt REriISTER C 

; FOR ANorHER SEX:TOR 

; END CF I.O\D OPERA'rION, SEl' PARAMETERS AND <D TO CP 1M 
CD::PM:' 

· , 

MVI 
S'm 
LXI 
SHLD 

STA 
LXI 
SHLD 

LXI 
CALL 

A, OC3H ;C3 IS A JMP INSTRUCTION 
o ; FOR JMP ro WBX7I' 
H, WBCX7rE ;WOOOl' ENl'RY ro!NT 
1 ; Sm' ADDRESS FIELD FOR JMP AT 0 

5 
H,BlXS 
6 

B,80H 
SEIn-1A 

; FOR JMP ro BIn) 
;BIXl3 ENI'RY IDmr 
;ADmESS FIELD OF JUMP AT 5 TO BIX)S 

;DEFAULT IJ.1A ADDRESS IS 80H 

EI ; ENPtBLE THE INrERRUPl' SYSTEM 
; FurORE VERSIONS CF CCP WILL SELECT THE DISK GIVEN BY REGISTER 
; C UIDN mrRY, HENCE ZERO IT IN THIS VERSION OF THE BIOS FOR 
; FurORE ruwATIBILI'l'Y. 

MVI C, 0 ; SELECT DISK ZERO AFrER INITIALIZATION 
JMP CPMB ;00 TO CP/M FOR FURTHER PR<X:ESSING 

; 
; SIMPLE I/O HANDLERS (MLST BE FILLED IN BY USER) 
; IN EACH CASE, THE ENI'RY mINT IS PROVIrED,· wrm SPACE RESERVED 
; TO INSERT lOUR CWN COrE 

· , 
CONST: ;CONSOLE STA'lUS, RE1'URN 0FFH IF CHARAC'l.'ER READY, 00H IF NOr 

rs 10H ;SPACE FOR STATUS SUBROtJI'INE 
MVI A,00H 
REI' 

; 
CONIN: ;CONSOLE CHARACTER INI'O RmISTER A 

rs 10H ;SPACE FOR INPt1I' ROOrINE 
ANI 7FH ;STRIP PARITY BIT 
REI' 

· , 
OONOtJI': ;CONSOLE CHARACTER ourPtJr FIOl RmISTER C 

MOV A,C ;GET TO ACCUMUIA'IDR 
ts 10H ;SPACE FOR CXJrPl1I' ROOl'INE 
REI' 

· , 
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3EDI 79 
3ED2 C9 

3ED3 79 
3ED4 C9 

3EDS 3ElA 
3ED7 ·E67F 
3ED9 C9 

3EDA 0E00 
3EOC CDFS3E 
3EDF C9 

3EE0 79 
3EEI 32FC3D 
3EE4 
3EF4 C9 

3EFS 79 
3EF6 32F63D 
3EF9 
3F09 C9 

3F0A 79 
3F0B 32F73D 
3F0E 
3F1E C9 

3F1F 69 
3F20 60 
3F21 22F83D 
3F24 
3F34 C9 

LIST: 
MOV 
REI' 

i 
PUNCH: 

i 

MOV 
REI' 

iLIST CHARACTER FR:M REGISTER C 
A,C iCHARACTER TO REGISTER A 

iNULL SUBROUr INE 

i PUNCH CHARACTER FRCM REGISTER C 
A,C iCHARACTER 10 REGISTER A 

iNULL SUBROtJrINE 

READER: iRFAO CHARACTER IN1'O REX;ISTER A FECM READER IEVICE 
MVI A, lAB iENrER END CF FILE FDR NCl-l (REPrACE rATER) 
ANI 7FH :REMEMBER TO S'IRIp· PARI'lY BIT 

· I 

i 

REI' 

i I/O !RIVERS FOR THE DISK FOLLOW 
i FOR Na-J, YE WILL SIMPLY S'IORE THE PARA'1ETERS PNilAY FDR U; E 
: IN THE READ AND WRITE SUBRJtJrINES 
i , 
HOvtE: iMOVE TO THE TRACK 00 roSITION CF CURRENT [RIVE 
i TRANSLATE THIS CALL INI'O A SEl'TRK CALL WITH PARAMETER 00 

MVI C,0 iSELECT TRACK 0 
CALL SEl'TRK 
REI' :WE WILL MOVE ro 00 ON FIRST READ,I"W"RITE 

i 
SELll3K: 

· I 

t!'lJV 
S'm 
r:s 
REI' 

SEl'I'RK: 

· I 

MOV 
S'm 
r:s 
REI' 

SEI'SEC: 

· I 

WJV 
STA 
rs 
RET 

SEl'Il1A: 

· I 

r!iJV 
1IDV 
SELD 
1lS 
REI' 

:SELECT DISK GIVEN BY REGISTER C 
A,C 
DISI<NO 
108 :SPACE FOR DISK SELECTION ROUTINE 

iSET TRACK GIVEN BY REGISTER C 
A,C 
TRACK 
10H : SPACE FOR TPACK SELECT 

iSEl' SECrOR GIVEN BY REGISTER C 
A,C 
SECrOR 
10H : SPACE FOR s'EX:TOR SELECT 

i SEl' I:MA ADLRESS GIVEN BY REXiISTERS B AND C 
L,C iLCM ORDER ADDRESS 
H,B :HIGH ORDER ADDRESS 
Il-1AAD i SAVE THE ADDRESS 
laB iSPACE FOR SErI'ING THE J:lt1A ADIRFSS 
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3F35 
3F45 C3583F 

3F48 

0aA7 = 

3F58 3E01 
3FSA C9 
3F5B 

READ: : PERFORM RFAD OPEAATION (USUALLY THIS IS SIMIlAR 'ID WRITE 
: SO WE WILL ALIJ:1iI SPACE ro SEl' UP RFAD cc.MMAND, THEN tE E 
: COMK)N <DIE IN WRITE) 

· , 
Il3 lmi :SET UP READ mMMAND 
JMP WAITIO:TO FERFORM THE ACl'UAL I/O 

WRITE: i PERFORM A WRITE OPEAATION 

· , 
Il3 10H iSET UP WRITE mMMAND 

WAITIO: iENl'ER HERE FRCM RFAD AND WRITE TO PERFORM THE ACTUAL I/O 
; OPERATION. RETURN A 00H IN RmISTER· A IF THE OPERATION OOMPLETES 
; PROPERLY, AND 0lH IF AN ERROR OCCURS OORING THE RFAD OR WRITE 

· , 
; IN THIS CASE, WE HAVE SAVED THE DISK NUMBER IN 'DISRNO' (0,1) 

THE TRACK NUMBER IN 'TRACK' (0-76) 
THE SOCTOR NUvtBER IN 'SEX:::TOR' (1-26) 

: THE CMA ADDRESS IN 'DMAAD' (0-65535) 
; ALL REMAINING SPACE FI01 $ THROUGH MSIZE*1024-1 IS AVAIIABLE: 
LEFT EQU (MSIZE*1024-1)-$ :SPACE REMAINING IN CBIOS 

MVI 
ReI' 
END 

A,l :ERROR CONDITION 
; REPLACED WHEN FILLED-IN 
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0100 
0010 = 

0000 = 

0100 318028 
0103 218028 
0106 0600 

0108 0E01 

01M CD0003 
0100 118000 
0110 19 
0111 OC 
0112 79 
0113 FE1B 
0115 m0A01 

0118 04 
0119 78 
01lA FE02 
011C m0801 

011F FB 
0120 76 

0200 

: COMBINED CETSYS AND PtJrSYS PR(X;RAMS FROM SEC'l'ION 4 

· , 
; STAR!' THE PRCGRAMS AT THE BASE CF THE TRANSIENT PR(X;RAM AREA 

OR; 100H 
MSIZE EQU 16 :SIZE OF MEMORY IN KIIDBYTES 
: BIAS IS THE ~UNT TO ADD TO ADDRESSES FUR SYSTEMS IARGER THAN 16K 
: (REFERRED TO AS "8" THROUGHOUT THE TEXT) 
BIAS EQU (MSIZE-16) *1024 

· , 
: GErr5YS PRCGRAM - READ TRACKS 0 AND 1 TO MEMORY AT 2880H+BIAS 
: RmISTER 

A 
B 
C 
D,E 
H,L 
SP 

CSE 
(SCRATCH REGISTER) 

TFACK COUNT (0 ••• 76) 
SECTOR COUNT (1 ••• 26) 
(SCRA'ICH RmIS,!'ER PAIR) 
LQM) ADDRESS 
SEl' ro STACK ADDRESS 

; 
G3TARr: 

LXI 
LXI 
MVI 

SP,2880H+BIAS 
H,2880H+BIAS 
8,0 

: START OF THE GETSYS PRCX;AAM 
:SET STACK rorNTER ro SCRATCH AREA 
: SET BASE LOPJ) ADDRESS 
;S~' WITH TRACK 00 

RDTRK: 
MVI C,l 

:RE'AD FIRST (NEXT) TRACK 
:READ S~ING WITH SECTOR 1 

RDSEC: 
: READ NEXT SEX:TOR CALL 

LXI 
LW) 

RE'ADSEC 
D,128 
D 

;CHANGE r.nz:m ADDRESS 'ID NEXT 1/2 PAGE 
i HL=HL+ 128 TO NEXT ADDRESS 

. . , 

INR 
t!IJV 
CPI 
JC 

C 
A,C 
27 
RDSEC 

; ARRIVE HERE AT END OF TRACK, 
INR B 
t!IJV A,8 
CPI 2 
JC RDTRK 

· 

: SECTOR=SECTOR+ 1 
:CHECK FOR END OF TRACK 

iCARRY GENERATED IF C<27 

MJVE ro NEXT TRACK 
iTRACK=TRACK+ 1 
iCHECK FOR IAST TRACK 
iTRACK=2? 
;CARRY GENERATED IF TRACK < 2 

, . 
: ARRIVE HERE AT END OF LOM, HALT FOR NCM 

EI 
HLT 

; 
: PUI'SYS PRCGRAM - PIACE MEMORY STARrING ,AT 2880H+BIAS BACK 'ID TRACKS 
i 0 AND 1. STAR!' THIS PR(X;RAM ON THE NEXT PAGE 

OK; ($+100H) AND 0FF00H 
; REx:;ISTER LEE 

A (SCRATCH REGISTER) 

E-l 



0200 318028 
0203 218028 
0206 0600 

0208 0E01 

02M CD8003 
0200 118000 
0210 19 
0211 OC 
0212 79 
0213 FElB 
0215 m0A02 

0218 04 
0219 78 
021A FE02. 
021C m0802 

021F FB 
0220 76 

0300 

0300 C5 
0301 ES 

0302 El 
0303 C1 
0304 C9 

B 
C 
D,E 
H,L 

: SP 

· , 
PSTARt': 

TRACK COUNT (0,1) 
SEX:TOR COUNT (1 ••• 26 ) 
(SCRATCH RR;ISTEF PAIR) 
DUMP ADDRESS 
SEl' ro STACK ADDRESS 

• :STARl' CF THE PUrSYS PRCGRAM 
IXI 
LXI 
MVI 

SP,2880H+BIAS :SET STACK tOINTER TO SCRATCH AREA 
H,2880H+BIAS :SET BASE DUMP ADDRESS 
B,0 : START WITH TRACK 0 

~TRK: :WRITE FIRST (NEXT) TRACK 
MVI C,l :STARl' WRITING AT SECTOR 1 

WRSOC: :WRITE FIRST (NEXT) SECTOR 
; PERFORM THE WRI!J:E CALL 

LXI 
mo 
INR 
t!DV 
CPI 
JC 

WRITESEC 
0,128 
o 

:MOVE DUMP ADDRESS ro NEXT 1/2 PAGE 
iHL=HL+128 

C 
A,C 
27 

; SECrOR=SECTOR+ 1 .. 
:CHECK FOR END OF TRACK 
:SEX:TOR=27? 

WRSEC ;CARRY CENERATED IF SECTOR < 27 

· , 
: ARRIVE HERE AT END CF TRACK, 

· , 

INR B 
KJV A,B 
CPI 2 
JC WRTRK 

K)VE ro NEXT TFACK 
;TRACK=TFACK+ 1 
:TEST FOR IAS!' TRACK 
:TRACK=2? 
:CARRY <ENERATED IF TRACK < 2 

: ARRIVE HERE AT END CF DUMP, HALT FOR ~ 
EI 

· , 
HLT 

: USER-SUPPLIED SUBROurINES FOR SEC'roR READ AND SECTOR WRITE 
; 
: KJVE TO NEXT PAGE FOR RFADSEC 1'ND WRITESEC 

· , 
ORG ($+100H) AND 0FF00H 

RFADSEC: ; READ THE NEXT SEX:roR 
: TRACK ro RFAD IS IN REGISTER B 
: S&:TOR ro RFAD IS IN RmISTER C 
: BRANCH TO IABEL G3TARI' IF ERROR OCCURS 
; READ 128 BYrES CF mTA 'IO ADDRESS GIVEN BY H, L 

PtEH B 
PtEH H 

: ** PIACE RFAD OPERATION HERE ** 
R)P H 
OOP B 
RET 

: 
: t-D\lE TO NEXT 1/2 PAGE FOR WRITESEC SUBROOl'INE 

E-2 



0380 

0380 C5 
0381 E5 

0382 E1 
0383 C1 
0384 C9 

0385 

OR:; ($ AND 0FF00H) + 80H 
WRITESEC: iWRITE· THE NEXT SOCTOR 
i TRACK TO VRITE IS IN REx;ISTER B 
i SECTOR TO VRITE IS IN REXiISTER C 
; BRANCH 'IO LABEL PSTARl' IF ERROR OCCURS 
i WRITE 128 BYrES CF mTA FIO-1 ADDRESS GIVEN BY H, L 

PtEH B 
PUSH H 

i ** PIACE WRITE CPERATION HERE ** 
FOP H 
R)P B 
RET 

i 
i END CF GETSYS/PtJrSYS PR(X;RAM 

END 

E-3 



0000 
0010 = 
0000 = 
2900 = 
3E00 = 
3E00 = 
1700 = 
002E = 

0000 010200 
0003 162E 
0005 210029 

0008 C36B00 
000B 

: THIS IS A SAMPLE mLD STAR!' ~ER WHICH, WHEN IDDIFIED, RESIDES 
: ON TRACK 00, SOCTOR 01 (THE FIRST SECTOR ON THE DISKE'ITE). WE 
: ASSUME THAT THE mNTROLLER HAS WlIDED THIS SEX:TOR INrO MEMORY 
: UIDN SYSTEM STARrUP (THIS PRCGRAM CAN BE KEYED-IN, OR EXIST IN 
: A PAGE OF RFAD-ONLY MEMORY BEYOND THE ADDRESS SPACE CF THE CP/M 
: VERSICN YOU ARE RJNNING). THE roID STARr T...Q\DER BRINGS THE CP/M 
: SYSTEM IN1'O MEMORY AT "LOM>P" (NCMlNALLY 2900H) + "BIAS" WHERE 
: THE BIAS VALUE ACCOUNTS FOR MEMORY SYSTEMS IAR;ER THAN 16K, AND 
: CP/M VERSIGJS WHICH HANDLE THE IARGER MEMORY SPACE. IN A 16K 
: SYSTEM, THE VALUE OF BIAS IS 0000H. AFTER T...Q\DING THE CP/M SYS
: TEM, THE <DLD STAR!' LCru)ER BRANCHES TO THE "roar" ENTRY roINT CF 
: THE BIOS, WHICH BEGINS AT "BIOS" + "BIAS". THE <DLD STARr IDADER 
: IS Nor tEED AGAIN UNrIL THE SYSTEM IS row"ERED UP AGAIN, AS LCNG 
: AS THE BIOS IS NOr OVE~RITrEN. 

· , 
: THE OR;IN IS 0, ASSUMING THE roNTROLLER LQ\OO THE roLD STARr 
: PRCGRAM AT THE BASE CF MEMORY. THIS ORIGIN MUST BE IN HIGH 
: MEMORY (BEYOND THE END OF THE BIOS) IF THE CDLD STARr LClZ\DER 
: IS IMPLEMENTED IN RFAD-ONLY-MEMORY. 

OR; 0000H :BASE CF MEMORY 
MSIZE .. EQU 16 :MEMORY SIZE IN KIIDBYl'ES 
BIAS EQU (MSIZE-16) *1024 :BIAS TO ADD TO LOAD ADDRESSES 
LQ\DP EQU 2900H :LOAD roINT FOR CP/M SYSTEM 
BIOS EQU 3E00H iBASIC I/O SYSTEM (2 PAGES = 512 BYTES) 
ooar EQU BIOS :COLD STAR!' ENTRY roINT IN BIOS 
SIZE EQU BIOS+512-LOADP :SIZE OF THE CP/M SYSTEM TO UOAD 
SEX:TS EQU SIZE/128 :NUMBER OF SECTORS ro WAD 

· , 
i BEGIN THE I.Q.1\D OPERATION 
CDLD: LXI B, 2 :CLEAR B 'ID 0, SEl' C ro SECTOR 2 

· , 
MVI D,SECTS :NUMBER OF SECTORS 'ID I.Qru) IS IN D 
LXI H,LQ.lU)P+BIAS :LQl\D FOINT IN H,L 

!SEC!': :LCNJ NEXT SEX:TOR 
: INSERI' INLINE mDE AT THIS roINT 'IO READ ONE 128 BYTE SECTOR 
: FRCM TRACK GIVEN BY RmISTER B, 
: SECTOR· GIVEN BY REGISTER C, 
: INl'O ADIRESS GIVEN BY RmISTER PAIR H, L 
: BAANCH TO llrATION 'COLD" IF A READ ERROR CCCURS 
: 
• ************************************************************ , 
i USER aJPPLIED READ OPERATION <DES HERE 
• ************************************************************ , 
: (SPACE IS RESERVED EOR IDUR PA'ICH) 

JMP PASl'PATCH : REMOVE THIS JUMP WHEN PA'ICHED 
rs 60H 

: 
PASTPA'K:H: 

F-1 



006B 15 
006C CA003E 

006F 318000 
0072 39 

0073 OC 
0074 79 
0075 FEIB 
0077 m0800 

007A 0E01 
007C 04 
0070 C30800 

0080 

: GO TO NEXT Sa:TOR IF LaM> IS INCOMPLETE 

. , 
DCR D :SECTS=SECTS-l 
JZ OOOlI+BIAS :GO '.[0 BJOr u.J.lillER A'll 3E00H+BIAS 

: MORE SEX:TORS TO L(lZU) 
: USE SP FOR SCRA'lCH REGISTER 'IO HOLD I.CAD ADDRESS INCREMENT 

. , 

LXI . SP ,128 
OM> SP ;HL=HL+128 TO NEXT I.Q.l\D ADDRESS 

INR 
r!fJV 
CPI 
JC 

C 
A,C 
27 
LSECT 

: SECTOR=SEClOR+ 1 
:MOVE SECTOR <DUNT 10 A FOR <DMPARE 
: ~'"D OF CURRENT TRACK? 
:CARRY GENERATED IF SECrOR < 27 

: END CF TRACK, IDVE TO NEXT TRACK 
MVI C,l :SECTOR=1 
INR B :TRACK=TRACK+l 
JMP LSECl' :FOR ANOI'HER SOCTOR 

END 

F-2 
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IMSAI BOOT PROGRAM LISTING 



BOOT.PRN: IMSAI CP/M BOOTSTRAP MODULE VERSION 1.31 REV 0 APPENDiX 1 PAGE 

0000 = 
0080 = 
4000 = 
2800 = 
3106 = 
3DOO = 
3DOO = 
3D03 = 
3DOC = 
3D2D = 
3D30 = 
0040 = 
3D33 = 

0005 = 
0000 = 
0003 = 

;BOOT.ASM VER 1.31 REV 0 JRB 12/13/76 . , 
; IMSAI CP/M BOOTSTRAP ROUTINE . , 
;THIS PROGRAM RESIDES ON TRACK 0, SECTOR 1 AND 2 OF 
;ALL CP/M SYSTEM DISKS AND IS READ INTO RAM AT 
;LOCATION 0 AND EXECUTED FOR BOTH COLD AND WARM 
;START BOOTSTRAPS. 

COPYRIGHT (C) 1976, 
IMSAI MANUFACTURING CORP. 
14860 WICKS BLVD, SAN LEANDRO, CA 94577, USA 

SYSTEM RAM EQUATES . , 
BBASE EQU 0 jWHERE THIS PROGRAM RUNS 
BBASE2 EQU 80H ;WHERE SECTOR 2 OF THIS PROGRAM RUNS 
MEMT EQU 4000H jTOP OF MEMORY, BEFORE RELOCATION BY CPM PROGRAM 
SYSBOTTOM EQU MEMT-1800H ;FIRST LOCATION OCCUPIED BY SYSTEM 
ENTRYPOINT EQU MEMT-4*1024+256+6. ;WHERE SYSTEM CALLS ENTER SYSTEM 
BIOS EQU MEMT-300H ;WHERE BASIC I/O SYSTEM ENTRIES ARE 
BOOTR EQU BIOS ;WHERE COLD BOOT EXITS TO 
WBOOT EQU BIOS+3 ;WHERE TO GO TO INITIATE WARM BOOT 

CONOUT EQU BIOS+OCH 
NXM EQU BIOS+02DH 
WBOOTR EQU BIOS+030H 
FIFSTRING EQU 40H 
MESSAGE EQU BIOS+33H 

ENTRYJMP EQU 5 
WBOOTJMP EQU 0 
IOBYTE EQU 3 

;(IE TO GET THIS PROGRAM READ IN AND ENTERED) 
;ROUTINE TO OUTPUT CHARACTER TO CONSOLE 
;WHERE RESTART 7 SHOULD GO 
iWHERE WARM BOOT RETURNS TO 
;WHERE TO PRESET FIF STRING PTR 0 TO FOR BIOS 
;LOCATION OF SIGN-ON MSG TEXT IN BIOS 
;N.' B. -ABOVE MUST MATCH VALUES USED IN BIOS I; 

;WHERE TO PUT JMP ENTRYPOINT 
;WHERE TO PUT JMP REBOOT 
;LOCATION OF 10 STATUS BYTE 



BOOT."': IMSAI CPIM BOOTSTRAP MODULE VERSION ~1 REV 0 APPENDIX 1 ~GE 2 

0000 = 
0001 -. 
0001 = 

OOFD = 
OOF7 = 

0000 = 
0003 = 
0005 = 
0008 = 

00F6 = 
0080 = 
0082 = 

0000 = 
OOOC = 

SYSTEM DISK LAYOUT EQUATES 
· , 
FTRK EQU 0 
LTRK EQU 1 
NSECTB4SYSTEM EQU 1 

;AFTER SECTOR 2 SECTORS 
;STOPPING AT MEMT. 
· , 

;FIRST TRACK TO READ 
;LAST TRACK TO READ 
;NUMBER OF SECTORS TO SKIP BEFORE READING SYSTEM: 
;THE ONE SECTOR CONTAINING THIS PROGRAM 
;SECONb SECTOR OF THIS PROGRAM IS TREATED 
;AS PART OF SYSTEM EXCEPT IT IS REDIRECTED TO 80H 
ON DISK ARE READ INTO MEMORY IN ORDER, 

; 1/0 DEVICE CONFIGURATION EQUATES 
· , 
DISK EQU 
· , 
PIC8 EQU 
· , 
SIOBD EQU 
SIOS1 EQU 
SIOS2 EQU 
SIOC EQU 
· , 
PRINTER EQU 
PINIT EQU 
POFF EQU 
· , 

OFDH 

OF7H 

o 
SIOBD+3 
SIOBD+5 
SIOBD+8 

OF6H 
80H 
82H 

; MISCELLANEOUS 
· , 
SPTR 
FF 

EQU 0 
EQU OCH 

jFLOPPY DISK PORT 

jPRI INT CNTRL BOARD. INITIALIZED, NOT USED. 

~ 
:l 

»!;@ 
=1» .... 
:!. 5. co 
'§.a:j ... -
ell -

; BASE PORT II OF SIO BOARD i ~ ~ 
; STATUS PORT OF IMSAI SERIAL I/O BOARD TO INITIALIZE ~ ~ ~ 
; STATUS PORT OF TOTHER... ~ ~ ~ 
j CONTROL PORT FOR; SIO BOARD (BOTH CHANNELS) ~ 5' P 

jIMSAI PTR-300A@LINE~@PRINTER PORT 
;COMMAND TO INIT LINE PRINTER 
;COMMAND TO TURN MOTOR OFF AND FORM FEED 

jFIF STRING POINTER USED BY BIOS AND BOOT 
jASCII FORM FEED CHARACTER 

- ... 0 
i"lO -, lJ 
Q.C-o CD, , . ~ 



BOOT.PRN: IMSAI CP/M BOOTSTR~P MODULE VERSION 1.31 REV 0 APPENDIX 1 PAGE 3 

2700 = 

2780 = 

4000 = 

0005 = 

001B = 

OOlA = 

0001 = 
0080 = 

0100 = 

; THE BOOTSTRAP PORTION OF THIS PROGRAM READS 
;EVERY NTH SECTOR ON ONE DISK REVOLUTION FOR SPEED, 

INTO APPROPRIATE MEMORY LOCATIONS. DISC CONTAINS 
DIRECT MEMORY IMAGE. 

TO MAKE ITS ADDRESS INCREMENTING SCHEME WORK, 
THE PROGRAM MUST LOOP OVER AN INTEGRAL NUMBER OF TRACKS. 

HOWEVER, THE PROGRAM DOES NO 10 FOR SECTORS 
AT BEGINNING OF FIRST TRACK OR END OF LAST TRACK WHICH 
DO NOT CONTAIN ~NFORMATION TO BE READ. 

FLASHI; ANOTHER KLUDGE I; THE SYSTEM INITIALIZER TURNS OOUT TO BE 
TOO BIG FOR ONE SECTOR AND THE DISK READER IS A VERY TIGHT FIT. 
THE MINIMUM MEMORY MODIFICATION TO READ TRACK 0, SECTOR 2 INTO 

,LOCATION 80H AS THE REST OF THE INITIALIZER TURNS OUT TO BE 
;TO ALTER THE RAM ADDRESS FOR THE LOWEST 
;SECTOR READ. HENCE THE FOLLOWING 2 EQUATES ARE AS THOUGH 
;THE SYSTEM STARTS 128 BYTES LOWER IN RAM THAN IT DOES . . , 
FSTDMA EQU SYSBOTTOM-NSECTB4SYSTEM*128-128 

;WHERE 1ST SECTOR WOULD BE READ 
;IF IT WERE TO BE READ 

FSTRDMA EQU SYSBOTTOM-128 ;FIRST LOCATION TO REALLY READ INTO 
;EXCEPT SEE FLASH NOTE ABOVE 

LSTDMA EQU MEMT ;FIRST.LOCATION BEYOND END OF PROGRAM 
, 
;PARAMETERS FOR SKEWING SCHEME 
SKEW EQU 5 ;READ EVERY 5FH SECTOR. CHANGE WITH 

;CAREI; 7 ALSO WORKS. 
ETSCT EQU 27 ;ENDTEST SECTOR NUMBER. 21 WORKS 

;FOR 5 AND 1, BUT OTHER SKEWS MAY 
;CHANGE THIS I 

, 
NSCTPT EQU 26 ;NUMBER OF SECTORS PER TRACK 

; N. E . IF THIS CHANGES, REVIEW SKEW AND ETSECTI 
FSCT EQU 1 ;NUMBER OF FIRST SECTOR 
SCTSIZ EQU 128 ;SIZE OF SECTORS 

STACK EQU 100H ;WHERE TO PUT STACK 



BOOT.PRN: IUSAI CP/M BOOTSTRAP MODULE VERSION~31 REV 0 APPENDIX 1 PAGE 4 

0000 

0000 16FF 
0002 21 
0003 
0003 1600 

ORG BBASE 

.••••••••••• ,",.*',.*"'*****.,*.,*'***'***,.". , 
;' WARNING TO ANYONE ALTERING FOLLOWING CODE: * 
;' THERE IS SOMETHING ORGtD AT 40H A FEW LINES * 
;' DOWN. IF YOU INSERT INSTRUCTIORS BEFORE • 
;' IT, YOU MUST MOVE SOME INSTRUCTIONS * 
;' FROM ABOVE TO BELOW IT • .,'*'**, •• ,** •••• ,*., ••• **', •• ,'* •• , •• " •• ,.* •••• , 

ENTRY VECTOR 

MVI 
DB 
ORG 

WBOOTE: MVI 

D,OFFH 
21H 

BBASE+3 
D,O 

;COLD,START, ENTERED BY HARDWARE BOOT 
JLXI H, OP CODE: SKIP OVER MVI D,O 

;WARM START. BIOS JMPS HERE AFTER RRADING SECTOR 
;1, TRACK O. BAND C CONTAIN VALUES TO 
;PRESERVE II 

;FLAG IN D IS PRESERVED THRU DISK READ: 
;NON-O FOR COLD START, 0 FOR WARM START. 

*"', •• ,*,., ••• *"*., ••••• , •••• ,., ••• *,.,.,",., ••••• *". 

ROUTINE TO READ SYSTEM OFF DISK 

REGISTER USE 
A SCRATCH 
BC WARM START PARAMETERS TO SAVE 
D WARM/COLD FLAG 
E SECTOR NUMBER 
HL RAM ADDRESS/SCRATCH 
SP SCRATCH/RAM ADDRESS 

STACK IS NOT AVAILABLE UNTIL READ IS COMPLETE: 
A SECTOR IS READ IN OVER IT. 

N. B. DO NOT CLOBBER B, C, OR D I 



BOOT.PRN: 1MSAI CP/M BOOTSTRAP MODULE VERSION 1.31 REV 0 APPENDIX 1 PAGE 

0005 3E10 
0001 D3FD 
0009 3E40 
OOOB D3FD 
OOOD AF 
OOOE D3F'D 

0010 210021 

0013 3EFC 

0015 C605 
0017 5F 
0018 324400 
001B 224500 

OOlE F9 
OOlF 218027 

0022 AF 
0023 95 
0024 6F 
0025 3EOO 
0021 9C 
0028 61 
0029 39 
002A D26AOO 

002D 1D 
002E B4 
002F C23800 
0032 ~OOO 
0035 1500 

INITITIALIZE TO READ OFF DISK 

MVI A,10H+SPTR ;"SET STRING PTR" 
OUT DISK 
MVI A,fIFSTRING AND OFFH 
OUT DISK, jSET LO STRING ADDRESS 
XRA A ;MVI A,FIFSTRING SHR 8 AND OFFH 
OUT DISK ;SET HI STRING ADDRESS 

INIT RAM ADDRESS IN HL 

LXI H,FSTDMA 

TOP OF READ TRACKS LOOP . , 
RO: MVI A,(FSCT-SKEW) AND OFFH ;FIRST SECTOR 
, 
; TOP OF READ SECTORS LOOP . 
t 

R 1 : 

jDON'T 

ADI SKEW 
MOV E,A 
STA BSECT 
SHLD BBUFAD 

;COMPUTE NEXT SECTOR 
;SAVE SECTOR NUMBER FOR PROGRAM 
;STORE SECTOR FOR FLOPPY INTERFACE 
;SET MEMORY ADDRESS FOR DISC 

ADDR RANGE, BUT CONTINUE LOOPING READ IF OUT OF 
SPHL 
LXI H,FSTRDMA 
;NEGATE HL 

;RAM ~DDRESS TO SP UNTIL INCREMENTED BELOW 
;THIS MUST BE POSITIVE FOR RELOCATION 

R1A: 

XRA A 
SUB L 
MOV L,A 
MVI A,O 
SBB H 
'MOV H, A 

DAD SP 
JNC OK jADDR TOO LOW: PROVISION FOR THIS PROGRAM TO 
;FLASH KLUDGEI; IF ADDRESS IS EXACTLY LOWEST, READ 
;TO 80H INSTEAD. THIS GETS 2ND HALF OF THIS PROGRAM. 
MOV A,L 
ORA H 
JNZ R1A 
LXI H,BBASE2 
SHLD BBUFAD 

BE ON 1ST SCTH 



0038 ,210040 

003B AF 
003C 95 
003D C34700 

0040 
0040 21 
0041 00 
0042 0000 
0044 01 
0045 0027 

0047 6F 
0048 3EOO 
004A 9C 
004B 61 
004C 39 
004D DA6AOO 

0050 AF 
0051 214100 
0054 77 

0055 D3FD 
0051 86 
0058 CA5100 
005B FEOl 
005D CA6AOO 

1II •• IJIItIM.,.r~ViiIFist6~. 31 REV U 

LXI H,LSTDMA 
;AGAIN, NEGATE HL 

XRA A 
SUB L 

JMP BOOTl 

PRE-INITIALIZED FIF COMMAND STRING 

STUCK IN THIS REDICULOUS PLACE CAUSE IT'S WHERE BIOS 
USES IT, AND IT SAVES THE FEW BYTES OF CODE IT TAKES 
TO SET STRING POINTER AGAIN IN BOOT. 

ORG FIFSTHING 
BCMD: DB 21H jREAD SECTOR, UNIT o COMMAND 
BSTA'f: DB 0 ;STATUS BYTE 
BTRK: DB O,FTRK ;TRACK 
BSECT: DB 1 ;SECTOR 
BBUFAD: DW FSTDMA ;BUFFER ADDRESS 

BOOTl : ;NOW, BACK TO WHAT WE WERE DOING 

MOV L,A ;FINISH NEGATING HL 
MVI A,O 
SBB H 
MOV H,A 

DAD SP 
JC OK jJMP IF ADDRESS TOO HI: 

;THIS IS TO ALLOW FOR SYSTEM LENGTH 

APPENDIX ~AGE b 

;BEING OTHER THAN WHOLE n OF TRACK LENGTHS 

;READ THIS SECTOR 
R2: XRA A ;HERE TO RETRY AFTER ERROR 

LXI H,BSTAT ;POINT STATUS BYTE 
MOV M,A ;ZERO STATUS BYTE 
; N. B. A=O IS ALSO COMMAND FOR DISK 
OUT DISK JDO IT I 

WAIT: ADD M jTOP OF WAIT LOOP 
JZ WAIT ;WAIT FOR FIF TO STORE NON-O STATUS 
CPI 1 ;rEST FOR EXACT GOOD RETURN 
JZ OK ;GO INCREMENT TO NEXT SECTOR 



. BOOT.PRN: IMSAI CP/M BOOTSTRAP MODULE VERSION 1.31 REV 0 APPENDIX 1 PAGE 

0060'2F 
0061 D3FF 
0063 3E21 
0065 D3F'D 
0061 C35000 

006A 1B 

006B 218002 

006E FE16 
0010 FA1BOO 

0013 CA1FOO 

0016 DE1A 
0018 2180F5 
001B 39 
001C C31500 

007F 39 
0080 3A4300 
0083 3C 
0084 324300 
0081 FE02 
0089 FA1300 

008r )10001 

jDISPLAY ERROR CODE IN LIGHTS 
CMA ;LIGHTS DISPLAY COMPLEMENT 
OUT OF'FH 
MVI A,21H ;RESTOR£ THE DRIVE - IT HELPS 
OUT DISK 
JMP R2 jTRY AGAIN,. AND AGAIN 

OK: 
· , 
; INCREMENT ADDRESSES WITH SKEW 
· , 
;NEXT SECTOR: MOVE UP "SKEW" SECTORS. AND ADJUST 
;MEMORY ADDRESS CORRESPONDINGLY 

MOV A,E ;SECTOR NUMBER TO A 
;("SKEW" IS ADDED TO THIS AT TOP OF LOOP) 

LXI H.SKEW*SCTSIZ ;MEM ADDR INCREMENT 
;END OF PASS THRU THIS TRACK TEST 

CPI NSCTPT+FSCT-SKEW 
JM DADSP ;GO UPDATE HL THEN READ. SECTOR IS IN A 

;END OF TRACK TEST 
;CPI ETSCT-SKEW ;TEST ON MAGIC NUMBER 

jN.B. MAGIC NUMBER IS SAME AS NUMBER JUST TESTED ON I 
JZ NXTTRK ;IF DONE THIS TRACK, GO INCREMENT TRACK 

jRECYCLE THRU THIS TRACK, GETTING A DIFFERENT GROUP 
; OF SPACED SECTORS . 
- SBI NSCTPT ;UNCREMENT SECTOR I 

LXI H,(SKEW-NSCTPT)*SCTSIZ ;MEMORY ADDRESS DECREMENT 
DADSP: DAD SP ;COMPUTE NEXT MEM ADDR, LEAVE IN HL 

JMP Rl ;NOW GO READ. SECTOR IS IN A 
;CODE ABOVE HERE MUST FIT BELOW 80H. 
; BYTES 80H-EFH ARE READ IT BY THE TIME FIRST 
;TRACK READ IS COMPLETE. 

;NEXT TRACK 
NXTTRK: DAD 

LDA 
INR 
STA 
CPI 
JM 

SP 
BTRK+l 
A 
BTRK+l 
LTRK+l 
RO 

DONE READING FROM DISC 
· , 

;INCREMENT MEM ADDR 
;TRACK 

;HAVE WE DONE LAST TRACK? 
;NO, GO READ TRACK 

;AT THIS POINT STACK CAN BE USED 
LXI SP,STACK 
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008F 21E800 
0092 7E 
0093 D303 
0095 D305 
0091 23 
0098 1E 
0099 B7 
009A C29300 
009D AF 
OO~E .D308 

OOAO 3E80 
00A2 D3F6 

00A4 3EC3 

00A6 21033D 
00A9 320000 
OOAC 220100 

OOAF 210631 
00B2 320500 
00B5 220600 

00B8 212D3D 
OOBa 323800 
OOBE 223900 

OOCl DBFF 
00C3 320300 

INITIALIZE BOTH CHANNELS OF IMSAI SERIAL INTERFACE BOARD . , 
;IF SIO HAS JUST BEEN ~ESET, IT EXPECTS A "MODE" THEN A "COMMAND". 
;BUT IF IT HASN'T BEEN RESET (WARM START), IT IS NOT EXPECTING A "MODE". 
;SO WE SEND IT A DUMMY THAT LEAVES IT EXPECTING A COMMAND REGARDLESS, 
;THEN A RESET COMMAND (40H), THEN DESIRED MODE AND COMMAND. 

LXI H,SIOSTRING . 
MOV A,M 

SIOLUP: OUT SIOS1 
OUT SIOS2 
INX H 
MOV A,M 
ORA A 
JNZ SIOLUP 
XRA A ;TURN OFF INTERUPTS AND 
OUT SIOC ; ... CARRIER DETECT, BOTH CHANNELS· 

INITIALIZE LINE PRINTER 

MVI A,PINIT 
OUT PRINTER 

;PRINTER INITIALIZE COMMAND 

PUT THE VARIOUS JUMPS IN LOWER RAM 

MVI A,OC3H ;"JMP" OP CODE ~ 
; "'JMP REBOOT" AT 0 

LXI H,WBOOT 
STA WBOOTJMP 
SHLD WEOOTJMP+l 

;"JMP ENTRYPOINT" AT 5 FOR SYSTEM CALLS 
LXI H,ENTRYPOINT 
STA ENTRYJMP 
SHLD ENTRYJMP+l 

;"JMP NXM" FOR RESTART 1 (DDT WILL CHANGE IF USED). THIS IS ACCESSED AFTER 
A JMP INTO NON-EXISTENT MEMORY, ALSO BY WRITE PROTECT VIOLATION ON RAM-4A 
IF WIRED DIRECT TO "INT" LINE BY USER. AN IMSAI EXTENSION OF BIOS FUNCTIONS 

LXI H,NXM 
STA 038H 
SHLD 038H+1 

INITIALIZE IOBYTE FROM SWITCHES 

IN OFFH 
STA IOBYTE 
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OOC6 1A 
OOC1 B1 
OOC8 CAE100 

OOCB 21333D 
OOCE 4E 
OOCF CDOC3D 
0002 23 
0003 1E 
0004 B7 
0005 C2CEOO 

MOV A,D 
ORA A 
JZ WBOOT9 

COLD START ONLY: 

SIGN-ON 
LXI 

MSLOOP: MOV 
CALL 
INX 
MOV 
ORA 
JNZ 

MESSAGE 
H,MESSAGE 
C,M 
CONOUT 
H 
A,M 
A 
MSLOOP 

;IF WARM RESTART 

;MESSAGE TEXT IS IN BIOS 

;USE CHAR TYPING ROUTINE IN BIOS 

INITIALIZE IMSAI PRIORITY INTERRUPT CONTROL BOARD 
THIS CODE SETS IT AS THO A LEVEL 6 INT IS RUNNING, 
TO DISABLE CHANNELS AND MINIMIZE CHANCE OF PROBLEM FROM 
SPURIOUS INTERRUPT. 

APPENDIX 1 PAGE 

BUT CHANNEL 7 IS LEFT ACTIVE FOR USER TO USE FOR MEMORY 
PROTECT VIOLATION, SINCE IMSAI CP/M DOES INTERCEPT RST-1'S 

0008 3EOg 
OODA D3F7 

OODC OEOO 
OODE C3003D 

OOEl 18 
OOE2 320300 
OOE5 C3303D 

. , 

USERS USING OTHER INTERRUPTS MAY CHANGE THIS. 
MVI A,00001001B 
OUT PIC8 

EXIT TO BIOS WITH DISK TO SELECT IN C 
MVI C,O ;SAY SELECT DISK A 
JMP BOOTR ;EXIT TO BIOS 

WARM RESTART ONLY: 
RESTORE I/O BYTE SAVED IN B REGISTER 
SAVED LOGGED DISK NUMBER IN C IS USED BY CCP 

WBOOT9: MOV 
STA 
JMP 

A,B 
IOBYTE 
WBOOTR ;GO TO BIOS WITH DISK # IN C 

;BYTES TO SEND TO SIO STATUS PORTS 
OOE8 AE40AE3700SIOSTRING: DB DAEH,4DH,OAEH,31H,O 
ODED 2843292031 DB ,(C) 1916' 

; NOTE THAT STACK WRITES OVER E~ )F THIS SECTOR 
OOF5 END 
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0002 = 

~OOO = 

2800 = 

3DOO = 
3D33 = 
OOO~ = 
OO~O = 
OO~O = 

0003 = 

. , 

BIOS.ASM VERSION 1.31 REV 0 

BASIC I/O SYSTEM FOR IMSAI CP/M 

;VERSION 0.0 GE 8/76 
LATER VERSIONS BY JRB 

COPYRIGHT (C) 1976, 

12/13/76 

IMSAI MANUFACTURING CORP, 1~860 WICKS BLVD, SAN LEANDO, CA 9~577 USA 

;NUMBER OF DISK DRIVES IN SYSTEM 
NDISKS EQU 2 

;MEMORY SIZE 
MEMT EQU 4000H ;BEFORE·RELOCATION WITH CPM PROGRAM 

;W~ERE TO ENTER CP/M AFTER WARM OR COLD BOOT: 
CPMB EQU MEMT-1800H 

BIOS EQU MEMT-3*256 ;LOCATION OF BASIC I/O SYSTEM 
MESSAGE EQU BIOS+33H ;LOCATION OF SIGN-ON MSG TEXT 
LOGDISK EQU ~ ;WHERE CCP PUTS LOGGED DISK , 
BIOSTOR EQU ~OH ;WHERE BIOS ~TORAGE IS IN PAGE 0 RAM 
FIFSTRING EQU BIOSTOR ;FLOPPY INTERFACE COMMAND STRING 

;WARM BOOT ENTRY INTO BOOTSTRAP ROUTINE ON TRACK 0, SECTOR 1 
WBOOTE: EQU 3 
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0003 = 

OOFD = 
0000 = 
0002 = 
0003 = 
OOO~ = 
0005 = 

00F6 = 
0080 = 
0082 = 
00F6 = 

0003 = 
0009 = 
OOOA = 
OOOC = 
OOOD = 
OOlA = 
005F = 
007F = 

; I/O ASSIGNMENT BYTE IN LOWER RAM 
IOBYT EQU 3 
· , 
; I/O PORT EQUATES 
· , 
DISK 
SPTR 
TTY 
TTYS 
CRT 
CRTS 
· , 

EQU' 
EQU 
EQU 
EQU 
EQU 
EQU 

;LINE PRINTER 

OFDH 
o 
02H 
03H 
04H 
05H 

;FIF STRING POINTER USED BY BIOS 

PRINTER EQU OF6H ;OUTPUT PORT 
PINIT EQU 80H ;INITIALIZE COMMAND 
POFF EQU 82H ;TURN OFF MOTOR, FORM FEED 
PRINTERS EQU PRINTER ;STATUS PORT IS SAME AS OUTPUT PORT 
;PREADY EQU xxx ;MASK FOR PRINTER READY STATUS 
;NO STATUS CHECK NEEDED AFTER SENDING COMMANDS OR SINGLE CHARS 
;ANYTHING SENT TO PRINTER WITH B7=0 IS TAKEN AS ASCII CHAR TO PRINT 

· , 
; EQUAfES FOR ASCII CHARACTERS 
· , 
CTRLC EQU 3 
TAB EQU 9 
LF EQU DAH 
FF EQU OCH 
CR EQU ODH 
CTRLZ EQU lAH 
UNDERLINE EQU 5FH 
RUBOUT· EQU 7FH 
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3DOO 

3000 C30028 
3003 C3A93E 
3006 C3B03D 
3D09 C3D53D 
3DOC C3E330 
300F C3F13D 
3012 C3013E 
3015 C3123E 
3018 C3963D 
3D1B C3AF3D 
3D1E C39C3D 
3021 C3A130 
3024 C3A63D 
3021 C3513D 
3D2A C36130 
3020 C38B3E 
3D30 Cj0028 

ENTRY . , 
ENTAB: 1 

, 

ORG BIOS 

POINT TABLE 

JMP CPMB 
JMP WEOOT 
JMP CONSTAT 
JMP CONIN 
JMP CONOUT 
JMP LIST 
JMP PUNCH 
JMP READER 
JMP HOME 
JMP SELOSK 
JMP SETTRK 
J~IP SET SEC 
JMP SETOMA 
JMP READ 
JMP WRITE 
JMP NXM 
JMP CPMB 

;ORIGIN EQUATED ABOVE 

;COLD START. BOOT HAS DONE ALL INIT, GO DIRECT TO CP/M 
;COME HERE TO INITIATE REBOOT (VIA LOCATION 0) 

;FOR RESTART 1: GIVE ERROR MESSAGE 
;WARM BOOT RETURNS HERE. GO DIRECT TO CP/M. 

; SIGN-ON MESSAGE, TYPED BY.BOOT ROUTINE . , 
3D330DOA494D53MESSAGE: DB CR,LF,'IMSAI 16K CP/M VERS 1.31 ',0 

3D4F 2843292031 DB ,(C) 1916' 
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......... , ................................ . 
DISK ROUTINES 

READ FROM SELECTED DRIVE/TRACK/SECTOR . , 
3D57 3A4000 READ: LDA CMD 
3D5A E60F ANI OFH ; STRIP OLD CMD 
3D5C F620 ORI 20H ; CMD=READ 
3D5E C3683D JMP Wl ; GO DO IT ~ 

::J 

WRITE TO SELECTED DRIVE/TRACK/DISK 
» I; @ = III _ 

cS' 5. ~ . :Ta..-J , 
fit - -3D61 3A4000 WRITE: LDA CMD ... 03: 

3D64 E60F ANI OFH STRIP OLD CMD m»cn 
CD • » 

3D66 F610 ORI 10H CMD=WRITE :23:-
!!.1Il3: 

Q.-n 
3D68 324000 W1: Sf A CMD ~ ~. G) 

::J • 
~r+O 
Q.:TO 
~. CD ]) 
Q.C"tl 
CD • • . ~ .,. 
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EXECUTE COMMAND STRING 

3D6B C5 PUSH B ;WARM BOOT REQUIRES BC PRESERVED 
3D6C OEOF MVI C,15 jRETRY COUNT: KEEP AT ITI 
3D6E 214100 EXO: LXI H,STAT ;POINT AT STATUS 
3D71 AF XRA A 
3D72 77 MOV M,A ; ZERO STAT.BYTE 
3D73 D3FD OUT DISK j EXEC CMD STRING 
3D75 B6 EX 1 : ADD M ;GET ST·ATUS 
3D76 CA753D JZ EX1 ; LOOP UNTIL STAT<>O 
3D79 FE01 CPI 1 ;TEST FOR EXACT GOOD RETURN 
3D7B CA8E3D JZ EX2 ;GO EXIT IF GOOD 

;DISC ERROR. CONTROLLER HAS ALREADY RETRIED CRC ERRORS 10 TIMES. 
3D7E FEAl CPI OA1H ;TEST FOR NOT READY ~ 
3DBO CA6E3D JZ EX02- jWAIT FOREVER FOR DOOR TO BE CLOSED ::J 

» I; @ ;OTHER ERRORS, DISPLAY CODE IN LIGHTS = D! ..... 
~. &. co 3DB3 2F CMA ;CAUSE LIGHTS DISPLAY COMPLEMENT cc ., .... 
':J"O-..J 

3D84 D3FF OUT OFFH ;TO LIGHTS r+ • . 

~o~ 
;HOME THE DRIVE - IT SEEMS TO HELP Ii » en 

CD' » 
3DB6 3E2F MVI A,2FH ;HOMES ALL DRIVES < 3=:-

aD!3=: 
3D88 D3FD OUT DISK Q.-n 

~ ~. Gl 

30BA 00 DCR C ~:~ 
Q.':J"O 

3DBB C26E3D JNZ EXO ~. CD ]J 
Q.c" E·X2 : CD • ." . ~ 

30BE E6FO ANI OFOH jISOLATE ERROR CLASS !> 
3D90 lF RAR PUT IN LOWER HALF BYTE 
3091 lF RAR 
3D92 lF RAR 
3D93 IF RAR 
3D94 Cl POP B 
3095 C9 RET 
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3D96 3E2F 
3D98 D3FD 
3D9A OEOO 

3D9C 79 
3D9D 324300 
3DAO C9 

3DA 1 79 
3DA2 324400 
3DA5 C9 

3DA6 79 
3DA7 324500 
3DAA 78 
3DAB 324600 
3DAE C9 

3DAF 79 
3DBO FE02 

3DB2 3E80 
3DB4 01 
3DB5 OD 
3DB6 F2B43D 

·3DB9 324000 
3DBC cg 

; ALL DRIVES TO TRACK 0 
;AND SET TRACK 0 FOR NEXT OP 
· , 
;CLOBBERS C 
HOME: MVI 

OUT 
MVI 
;JMP 

A,02FH 
DISK 
c,a 
SETTRK 

SET TRACK. GET IN REG C. 
· , 
SETTRK: MOV AtC 

STA TRK+l 
RET 

SET SECTOR. GET IN REG C. 
· , 
SETSEC: MOV AtC 

STA SECT 
RET 

SET DMA BUFFER ADDRESS. 
GET IN REG BC. 

· , 
SETDMA: MOV 

STA 
MOV 
STA 
RET 

A,C 
BUFADR 
A,B 
BUFADR+l 

SELECT DISK DRIVE. GET IN REG C. 
C=O FOR DRIVE 0, C=l FOR DRIVE 1 

· , 
;CLOBBERS BC. 
SELDSK: MOV A,C 

CPI NDISKS 
;RP 
MVI A,80H 

SD1: RLe 
DCR C 
JP SDl 
Sf A CMD 
RET 

;TOO BIG. DO SOMETHING REASONABLE 
;TRANSLATE TO IMSA! BIT 

APPENDIX'" PAGE 6 
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3DBD CDC53D 
3DCO B1 
3DC1 C8 
3DC2 3EFF 
3DC4 cg 

3DC5 3A0300 
3DCB CD213E 
3DCB 3C3E 
3DCD 613E 
3DCF D33D 
3DD1 883E 

3DD3 AF 
3DD4 cg 

3DD5 3A0300 
3DD8 CD213E 
3DDB 313E 
3DDD 663E 

3DDF 123E 
3DEl 883E 

· , 
.11111111111111111*1*1*****1****1111111111111** , 

LOGICAL DEVICE ROUTINES 
· , 
;THESE ROUTINES USE VARIOUS PHYSICAL DEVICES 

DEPENDING ON CONTENTS OF IOBYT 

CONSOLE STATUS 
· , 
CONSTAT: CALL CONS 

ORA A 

· , 

RZ 
MVI A,OFFH 
RET 

;GETS STATUS OF SPECIFIC DEVICE 

;IF NOT READY RETURN 0 IN A 
;ELSE RETURN FF 

CONS: LDA 
CALL 

DW 
DW 
DW 
DW 

IOBYT ;USE BITS 1-0 TO DETERMINE CONSOLE DEVICE 
RLCDISPATCH 
TTYSTAT 
CRTSTAT 
READERSTAT ;2: BATCH MODE, USE READER DEVICE 
NULLSTAT ;3: UNASSIGNED CHANNEL · . , 

;READER STATUS FOR BATCH MODE: NEVER A CHARACTER READY. 
;THIS IS CAUSE PRESENCE OF A CHARACTER FREQUENTLY MEANS 
; "ABORT WHAT YOU'RE DOING". 
READERSTAT: XRA A 

RET 
· , 
; CONSOLE IN 
· , 
CONIN: LDA IOBYT 

CALL RLCDISPATCH 
DW TTYIN 
DW LSCRTIN 

DW READER 
DW NULLI 

;0: TTY 
; 1: CRT '. 
;CHANGE ABOVE TO 'CRTIN' TO GET RID OF SPECIAL FEATURE 
;2: BATCH MODE: READER INPUT 
;3: UNASSIGNED CHANNEL 
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3DE3 3A0300 
3DE6 CD213E 
3DE9 413E 
3DEB 723E 
3DED F13D 
3DEF 723E 

CONSOLE OUT . , 
;MUST PRESERVE HL FOF NIH AND BOOTSTRAP 
CONOUT: LDA IOBYT 

CALL RLCDISPATCH 
DW TrYOUT 
DW CRTOUT 
DW LIST 
DW NULLO 

;00 TO ONE OF FOLLOWING ADDRESSES 
;BITS=O: USE TTY AS CONSOLE 
; 1: CRT 
;2: BATCH MODE: OUTPUT TO LIST DEVICE 
;3: UNASSIGNED 

APPENDI~ PAGE 



BIOS.PRN: IMSAI CP/M BASIC INPUT/OUTPUT SYSTEM VERSION 1.31 REV 0 

3E21 07 
3E22 E606 
3E2l} E3 
3E25 D5 
3E26. 5F 
3E27 1600 
3E29 19 
3E2A 7E 
3E2B 23 
3E2C 66 
3E2D 6F 
3E2E D1 
3E2F E3 
3E30 C9 

. , . 
;SUBROUTINE TO DISPATCH TO ONE OF ~ FOLLOWING ADDRESSES 
;DEPENDING ON IOBYT BITS CALLER HAS POSITIONED IN 
;BITS 2 AND 1 OF A. 
;RETURNS TO SUBROUTINE CALL PRIOR TO CALL TO DISPATCH . . , 
RLCDISPATCH: RLC 
DISPATCH: ANI 06H 

XTHL 
PUSH D 
MOV E,A 
MVI D,O 
DAD D 
MOV A,M 
INX H 
MOV H,M 
MOV L,A 
POP D 
XTHL 
RET 

;MASK BITS 
;SAVE CALLER'S H, GET TABLE ADDRESS 
.1' , 

;SET UP FOR DAD 
jINDEX INTO TABLE 

;TABLE WORD TO HL . , .. 
• 11 , 
;PUT ADDRESS OF ROUTINE, GET CALLER'S H 
;GO TO ROUTINE I 

I 
APPENDIX 2 P~ 



BIOS.~: IMSAI CP/M BASIC INPUT/OUTPUT SYSTEM ~ERSION 1.31 REV 0 

3E31 CD3C3E 
3E34 CA313E 
3E31 DB02 
3E39 E61F 
3E3B C9 

3E3C DB03 
3E3E E602 
3E40 C9 

3E41 DB03 
3E43 OF 
3E44 D2413E 
3E47 79 
3E48 D302 
3E4A FEOD 
3E4C CO 

3E4D 110429 
3E50 1B 
3E51 B2 
3E52 F2503E 
3E55 C9 

· , .••••••••••••••••••••••••••••••••••••••• * ••••••••••••• , . 

PHYSICAL DEVICE ROUTINES 

; ADDRESSED BY LOGICAL DEVICE ROUTINES ABOVE, 
;ALSO TTY AND CRT MAY HAVE EXTERNAL ENTRY POINTS 

TELETYPE INPUT 
· , 
TTYIN: CALL TTYSTAT 

JZ TTYIN 
IN TTY 

;WAIT FOR A CHAR TO BE AVAILABLE 
;INPUT IT 

. , 
TTYSTAT: 

ANI 7FH jREMOVE PARITY 
RET 

IN 
ANI 
RET 

;USED HERE AND IN CONSTAT ABOVE 
TTYS ;GET STATUS 
02H ;MASK BIT 

;A IS NON-O IF CHAR AVAILABLE 

TELETYPE OUTPUT 
· , 
;CLOBBERS DE. BOOT DEPENDS ON PRESERVING HL 
;MUST PRESERVE HL FOR NXH, BOOTSTRAP 
TTYOUT: IN TTYS ;STATUS 

RRC ;TEST BIT 0 
JNC TTYOUT ;WAIT TILL READY TO ACCEPT CHARACTER 
MOV A,C 
OUT TTY ;OUTPUT THE CHARACTER 
CPI CR 
RNZ ;DONE EXCEPT CR 

JDELAY 100 MSEC FOR CR, FOR SLOW-RETURNING TERMINALS 
LXI D,10500D 

TTYWT1: DCX D 
ORA D ;DEPENDS ON A7=O AT ENTRY TO ROUTINE 
JP TTYWTl ;LOOP TAKES 9.5 USEC PER COUNT 
RET 

APPENDIX ~PAGE lC 
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3E56 CD613E 
3E59 CA563E 
3E5C DB04 
3E5E E61F 
3E60 C9 

3E61 DB05 
3E63 E602 
3E65 C9 

3E66 CD563E 

3E69 CA663E 

3E6C FE5F 
3E6E CO 
3E6F 3E1F 
3E11 C9 

3E12 DB05 
3E74 OF 
3E15 D2123E 
3E18 19 
3E19 D304 
3E1B FEOD 
3E1D CO 

3E7E 10100 
3E81 C3503E 

CRT INPUT 
· , 
CRTIN: CALL CRTSTAT 

JZ CRTIN 
IN CRT 
ANI 1FH 
RET 

· , 
CRTSTAT: IN CRTS 

ANI 02H 
RET 

· , 
;MORE CONVENIENT CRT INPUT FOR LEAR-SIEGLER ADM-3 
LSCRTIN: 

CALL CRTIN ;GET CHAR FROM REGULAR ROUTINE 
jIGNORE BREAK KEY - ITS EASY TO FUMBLE AND HIT IT 

JZ LSCRTIN 
jCONVERT UNDERLINE (ARROW ON OLDER KEYBOARDS) TO RUBOUT 
;SO IT ISN'T NECESSARY TO USE SHIFT KEY TO CORRECT ERRORS 
;NOT DESIRABLE IF YOUR KEYBOARD HAS BACK ARROW. 

CPI UNDERLINE 
RNZ 
MVI A,RUBOUT 
RET 

NOTE: IF TYPEING ~Z TO THE EDITOR ERASES THE SCREEN ON YOUR ADM-3, 
-; OPEN IT UP AND SET THE 'CLEAR SCREEN' SWITCH TO 'DISABLE'. 

CRT OUTPUT 
, 
;MUST PRESERVE HL FOR BOOT, NXM 
;CLOBBERS DE 
CRTOUT: IN CRTS 

RRC 
JNC CRTOUT 
MOV A,C 
OUT CRT 
CPI CR 
RNZ 

;HOOK FOR USER TO PATCH IN CR W~T IF DESIRED ON THIS CHANNEL 
LXI D,1 ;PUT C~ I HERE A LA TTYOUT ABOVE 
JMP T'fYWT1 
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3E84 19 
3EB5 D3F6 
3EB1 C9 

3EBB 3E1A 
3EBA cg 
3EB8 = 

3E12 = 

3E88 = 
3E88 = 

3E12 = 

LINE PRINTER OUT 
· , 
LPTOUT: 

INSERT A STATUS CHECK HERE TO BE SAFE ? 
MOV A,C ;THE CHARACTER 
OUT PRINTER 
RET 

NULL DEVICE, FOR UNDEFINED DEVICES. 
· , 
;FOR UNASSIGNED AND AND UNIMPLEMENTED INPUT DEVICES, 
;HERE IS AN INFINITE SOURCE OF EOF'S: 
NULLI: MVI A,CTRLZ 

RET 
NULLSTAT EQU NULLI ;CHARACTER ALWAYS READY 

;DON'T USE CRT FOR UNASS INPUT DEVICES CAUSE IF THERE 
; IS NO CRT ON SYSTEM BUT INTERFACE BOARD IS PRESENT, 
; SYSTEM WILL HANG. 
· , 
;FOR UNUASS AND UNIMP OUTPUT DEVICES, USE CRT. 
; IF NO CRT IS PRESENT, THIS IS AN INFINITE DATA SINK. 
NULLO EQU CRTOUT 
· , 
; HERE IS ~/HERE TO PUT HIGH SPEED READER DRIVER 
· , 
RDRIN EQU NULL I ;MEANWHILE, USE NULL DEVICE 
RDRS'fAT EQU NULLSTAT 
· , 
; HERE IS WHERE TO PUT HICH SPEED PUNCH DRIVER 
· , 
PUNO EQU NULLO ;MEANWHILE, USE NULL DEVICE 

APPENDIX~ PAGE 
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3EBB C1 
3E8C 310001 
3EBF C5 

3E90 21D33E 
3E93 CDC83E 

3E96 E1 
3E97 7C 
3E9B CDDA3E 
3E9B 7D 
3E9C CDDA3E 

3E9F OE20 
3EA1 CDE33D 
3EA4 2B 
3EA5 7E 
3EA6 CDDA3E 

1*11***""'*"""'*"""""*'*""*"*,,,,,,**, 
STARTUP & RESTART STUFF 

RESTART 7 ROUTINE. PRESUMABLY MEANS JMP TO NON-EXISTENT MEMORY 
TYPES "CRASH" AND TOP OF STACK (PRESUMED TO BE PC) 
AND BYTE TOP OF STACK POINTS TO . , 

NXM: POP B 
LXI SP,100H 
PUSH B 

;TYPE "CRASH" 
LXI H,NXMMSG 
CALL CONOMSG 

;TYPE WHAT IS PROBABLY 
POP H 
MOV A,H 
CALL HOUT 
MOV A,L 
CALL HOUT 

;GET PC OF CRASH (OR MAYBE GARBAGE) 
;SET UP STACK BELOW 100H 
;SAVE THAT PC 

THE PC OF THE PROBLEM 
;GET WHAT WAS ON STACK AT ENTRY TO NXM 
;HI ORDER BYTE 
;HEX OUTPUT A 
;LO ORDER BYTE 

;TYPE BYTE TOP OF STACK-1 POINTS TO: THIS 
; THAT CAUSED CRASH (RST-7, ETC) 

MIGHT BE THE INSTRUCTION 

MVI C,' , 
CALL CONOUT 
DCX H 
MOV A,M 
CALL HOUT 

;REBOOT THE SYSTEM, 
;JMP WBOOT 

;TYPE A SPACE 
;POINT ONE LESS 
jGET BYTE 
jOUTPUT IT 

SAME AS ANY WARM RESTART 

APPENDIX 2 PAGE 
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3EA9 3EOl 
3EAB 3211000 
3EAE 3211400 
3EBl 210000 
3EB4 224200 
3EB7 224500 

3EBA 3A0400 
3EBD 1IF 
3EBE 3A0300 
3ECl '11 7 

3EC2 CD573D 

3EC5 C30300 

ROUTINE TO INITIATE WARM RESTART 
· , 
;SET UP TO 
;READ UNIT A, TRACK 0, SECTOR 1 TO LOCATION 0 
WBOOT: MVI A,l 

STA CMD ;UNIT 0 
STA SECT jSECTOR 1 
LXI H,O 
SHLD TRK ;TRACK 0 
SHLD BUFADR ;RAM LOCATION 0 

· , 
;PRESERVE IOBYTE IN B, SELECTED DISK IN C 
; (BOOT DOES NOT ALTER THESE REGISTERS) 

LDA LOGDISK ;CCP SETS THIS. 
MOV C,A 
LDA IOBYT 
MOV B,A 

· , 
;NOW DO READ - CLOBBERS IOBYTE, DISKN 

CALL READ ;PRESERVES BC 
· , 
;GO TO ROUTINE READ FROM SECTOR 1 

JMP WBOOTE 
· , 
;ROUTINE READ FROM SECTOR 1 RETURNS TO WBOOTR ENTRY TO THIS PACKAGE. 
;ENTRY CURRENTLY JMPS DIRECTLY TO CONSOLE COMMAND PROCESSOR. 
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· , 
;OUT OF LINE STUFF FOR NXM 
· , 
jTYPE MESSAGE HL POINTS TO ON CONSOLE. TERMINATED BY 0 BYTE 

3EC8 1E 
3EC9 B7 
3ECA C8 
3ECB 4F 
3ECC CDE33D 
3ECF 23 
3EDO C3C83E 

CONOMSG: 
MOV 'A, M 
ORA A 
RZ 
MOV C,A 
CALL CONOUT 
INX H 
JMP CONOMSG 

jGET A CHAR OF MESSAGE 
jSET FLAGS 
jDONE IF 0 BYTE 
;TO C-REG FOR CONOUT 
;OUTPUT IT ON CONSOLE 
jPOINT NEXT CHARACTER 
;KEEP OUTPUTTING TO END 

3ED3 4352415348NXMMSG: DB 'CRASH ',0 jTEXT USED BY "NXM" ROUTINE 
· , 
;HEX OUTPUT (A) TO CONSOLE 

3EDA F5 HOUT: PUSH PSW 
3EDB OF RRC 
3EDC OF RRC 
3EDD OF RRC 
3EDE OF RRC 
3EDF CDE33E CALL HOUTNIBL 
3EE2 F1 POP PSW 

HOUTNIBL: 
3EE3 E60F ANI OFH jMASK Jt BITS 
3EE5 FEOA CPI 10 ;IS IT A OR BIGGER 
3EE1 FAEC3E JM HNBLl ;IF NO 
3EEA C601 AD! 'A'-'Ot-l0 ;YES, ADD DIFFERENCE BETWEEN ASCII 
3EEC C630 I HNBL 1 : ADI ' 0' ;CONVERT IT TO ASCII CHARACTER 
3EEE 4F MOV C,A ;TO C REGISTER FOR CONOUT 
3EEF C3E33D JMP CONOUT jPRINT IT AND RETRURN 

A AND 9+1 



BIO~N: IMSAI CP/M BASIC INPUT/OUTPUT SYSTEM VERSION 1.31 REV 0 

ENDBIOS: 

APPENDIX~ PAGE 

0040 

0040 
0041 
0042 
0044 
0045 

3FFD 
3FFD C38B3E 

3EF2 

3EF2 

, 
; I/O VARIABLES . , 
;IN PAGE 0 RAM 

ORG BIOS TOR 

; DISC INTERFACE COMMAND STRING 
FIFSTRING: 
CMD: DS 1 
STAT: DS 1 
TRK: DS 2 
SECT: DS 1 
BUFADR: DS 2 

OLD ENTRY POINT FOR SYS 
OFFICIAL ENTRY IS NOW VIA 5, BUT SOME PROGRAMS MAY STILL USE THIS 

ORG MEMT-3 
JMP NXM 

ORG ENDBIOS 

END 

;GO TO NXM ROUTINE WHICH WILL PRINT LOC OF "CALL 3FFD" 

;MAKES ASSEMBLER TYPE OUT END OF VARIABLE CODE 


