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CP/M INTERFACE GUIDE 

1. INTRODUCTION 

rl'his manual describes the CP/M system organization including 
the structure of memory, as well as system entry points. The 
intention here is to provide the necessary information required 
to write programs which operate under CP/M, and which use the 
peripheral and disk I/O facilities of the system. 

1.1 CP/M Organization 

CP/M is logically divided into four parts: 

BIOS - the basic I/O system for serial peripheral control 

BOOS - the basic disk operating system primitives 

CCP - the console command processer 

TPA - the transient program area 

The BIOS and BOOS are combined into a single program with a com­
mon entry point and referred to as the FooS. The CCP is a dis­
tinct program which uses the FDOS to provide a human-oriented 
interface to the information which is cataloged on the diskette. 
The TPA. is an area of memory (i. e, the portion which is not used 
by the FDOS and CCP) where various non-resident operating system 
commands are executed. User programs also execute in the TPA. 
The organization of memory in a standard CP/M system is shown in 
Figure 1. 

The lower portion of memory is reserved for system information 
(which is detailed in later sections), including user defined inter­
rupt locations. The portion between tbase and cbase is reserved 
for the transient operating system commands, while the portion 
above cbase contains the resident CCP and FooS. The last three 
locations of memory contain a jump instruction to the FDOS entry 
point which provides access to system functions. 

1.2 Operation of Transient Programs 

Transient programs (system functions and user-defined programs) 
are loaded into the TPA and executed as follows. The operator 
communicates with the CCP by typing command lines following each 
prompt character. Each command ·line takes one of the forms: 

{

<command> } 
<command> <filename> 

<Command> <filename>.<filetype> 
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Where <command> is either a built-in command (e.g., DIR or TYPE), 
or the name of a transient command or program. If the <command> 
is a built-in function of CP/M, it is executed immediately; other­
wise the CCP searches the currently addressed disk for a file 
by the name 

<command>.COM 

If the file is found, it is assumed to be a memory image of a 
program which executes in the TPA, and thus implicitly originates 
at tbase in memory (see the CP/M LOAD command). The CCP loads 
the COM file from the diskette into memory starting at tbase, 
and extending up to address cbase. 

If the <command> is followed by either a <filename> or 
<filename>. <filetype> , then the CCP prepares a file control­
block (FCB) in the system information area of memory. This FCB 
is in the form required to access the file through the FDOS, and 
is given in detail in Section 3.2. 

The program then executes, perhaps using the I/O facilities 
of the FDOS. If the program uses no FOOS facilities, then the 
entire remaining memory area is available for data used by the 
program. If the FDOS is to remain in memory, then the transient 
program can use only up to location fbase as data.* In any case, 
if the CCP area is used by the transient, the entire CP/M system 
must be reloaded upon the transient's completion. This system 
reload is accomplished by a direct branch to location "boot" in 
memory. 

The transient uses the CP/M I/O facilities to communicate 
with the operator's console and peripheral devices, including 
the floppy disk subsystem. The I/O system is accessed by passing 
a "function number" and an "information address" to CP/M through 
the address marked "entry" in Figure 1. In the case of a disk 
read, for example, the transient program sends the number corres­
ponding to a disk read, along with the address of an FCB, and 
CP/M performs the operation, returning with either a disk read 
Icomplete indication or an error number indicating that the disk 
operation was unsuccessful. The function numbers and error in­
dicators are given in detail in Section 3.3. 

1.3 Operating System Facilities 

CP/M facilities which are available to transients are divided 
into two categories: BIOS operations, and BDOS primitives. The 
BIOS operations are listed first:** 

l 

* Address "entry" contains a jump to the lowest address in the 
FOOS, and thus "entry+l" contains the first FDOS address which 
cannot be overlayed. 

**The device support (exclusive of the disk subsystem) corres­
ponds exactly to Intel's peripheral definition, including I/O 
port assignment and status byte format (see the Intel manual 
which discusses the It1tellec MDS hardware environment). 







PRINTCHAR: PROCEDURE (B); 
/* SEND THE ASCII CHARACTER B TO THE CONSOLE.*/ 
DECLARE B BYTE; 
CALL MONl(2,B); 
END PRINTCHAR; 

CRLF: PROCEDURE; 
/* SEND CARRIAGE-RETURN-LINE-FEED CHARACTERS */ 
CALL PRINTCHAR (ODH); CALL PRINTCHAR (OAH); 
END CRLF; 

PRINT: PROCEDURE (A); 
/* PRINT THE BUFFER STARTING AT ADDRESS A */ 
DECLARE A ADDRESS; 
CALL MON1 (9,A) ; 
END PRINT; 

DECLARE ROBUFF (130) BYTE; 

READ: P ROC EDURE i 

/* READ CONSOLE CHARACTERS INTO 'ROBUFF' * / 
RDBUFF=128; /* FIRST BYTE SET TO BUFFER LENGTH */ 
CALL MONI ( 10, . RDBUFF) ; 
END READ; 

DECLARE I BYTE; 
CALL CRLFi CALL PRINT (.'TYPE INPUT LINES $'); 

DO WHILE Ii /* INFINITE LOOP-UNTIL CONTROL-C */ 
CALL CRLF; CALL PRINTCHAR ('*'); /* PROMPT WITH '*' */ 
CALL READ; I = RDBUFF(l); 

ENDi 

DO WHI LE (I: = I -1) <"> 255; 
CALL PRINTCHAR (RDBUFF(I+2»; 
END; 

The execution of this program might proceed as follows: 

TYPE INPUT LINES 
*HELLOJ OLLEH 
*WALL WALLA WASH; 
HSAW ALLAW ALLAW 
*MOM WOW; 
WOW MOM 
*tc (system reboot) 
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FUNCTION/NUMBER 

Interrogate log­
in vector 

24 

Set DMA address 

26 

Interrogate 
Allocation 

27 

Interrogate Drive 
number 
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TABLE II (continued) 

ENTRY PARAMETERS 

None 

Address of 128 byte 
DMA buffer 

None 

None 

RETURNED VALUE 

Byte value with "1" 
in bit positions of 
"on line" disks, 
with least signi­
ficant bit corres­
ponding to disk "A" 

None 
Subsequent disk I/O 
takes place at spe­
cified address in 
memory 

Address of the allo­
cation vector for 
the current disk 
. (used by STATUS com­
mand) 

Disk number of currently 
logged disk (i.e., the 
drive which will be used 
for the next disk operation 
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TYPICAL CALL 

I = MON2 (2 4,0) 

CALL MONl(26,2000H) 

MON3: PROCEDURE( ••• ) 
ADDRESS; 

A = MON3 (2 7 ,0) ; 

I = MON2(25,O); 











22 

6. ADDRESS ASSIGNMENTS 

The standard distribution version of CP/M is organized for an Intel 
MOS microcomputer developmental system with 16K of main memory, and two 
diskette drives. Larger systems are available in 16K increments, providing 
management of 32K, 48K, and 64K systems (the largest MDS system is 62K 
since the RDM monitor provided with the MOS resides in the top 2K of the 
memory space). For each additional 16K increment, add 4000H to the values 
of cbase and fbase. 

The address assignments 

boot = OOOOH 
tfcb = OOSCH 
tbuff= OOaOH 
tbase= OlOOH 
cbase= 2900H 
fbase= 3200H 
entry= OOOSH 

are 

warm start operation 
default file control block location 
default buffer location 
base of transient program area 
base of console command processor 
base of disk operating system 
entry P9int to disk system fram 
user programs 









LESS THAN OR EQUAL TO 9 
017C C630 ADI ' 0" 
017E C38301 JMP PRN 

· GREATER OR EQUAL TO 10 26 , 
0181 C637 P10: ADI 'A' - 10 
0183 CD5D01 PRN: CALL PCHAR 
0186 C9 RET 

· , 
PHEX: :PRINT HEX CHAR IN REG A 

0187 FS PUSH PSW 
0188 0F RRC 
0189 0F RRC 
018A 0F RRC 
018B 0F RRC 
018C CD7501 CALL PNIB :PRINT NIBBLE 
018F F1 POP PSW 
0190 CD7501 CALL PNIB 
0193 C9 RET 

· , 
;PRINf ERR: ERROR MESSAGE 

0194 CD6A01 CALL CRLF 
0197 3E23 MVI A, , # ' 
0199 CD5D01 CALL PCHAR 
019C 78 MOV A,B 
0190 C630 ADI ., 0 ' 
019F CD5D01 CALL PCHAR 
01A2 CD6A01 CALL CRLF 
01AS C3F701 JMP FINIS 

· , 
GNB: :GET NEXT BYTE 

01A8 3A0D01 LDA IBP 
01AB FE80 CPI 80H 
01AD C2B401 JNZ G0 

R.EAD ANOTHER BUFFER 

01B0 CD1602 CALL DISKR 
0183 Ai''' XRA A 

· , G0: :READ THE BYTE AT BUFF+REG A 
0184 5F MOV E,A 
0185 1600 MVI D,0 
0187 3C INR A' 
0188 320D01 STA lBP 

POINTER IS INCREMENTED 
SAVE THE CURRENT FILE ADDRESS 

01BB E5 PUSH H 
01BC 218000 LXI H,BUFF 
01BF 19 DAD D 
01C0 7E MOV A,M 

· BYTE IS IN THE ACCUMULATOR , 
· , RESTORE FILE ADDRESS AND INCREMENT 

01C1 E1 pop H 
01C2 23 INX H 
0IC3 C9 RET 

· , 
MAIN: ; READ AND PRINT SUCCESSIVE BUFFERS 

0IC4 CDFF01 CALL SETUP :SET UP INPUT FILE 



01C7 3E80 
01C9 320001 
01CC 21FFFF 

· 

MVI 
STA 
LXI 

A,80H 
ISP :SETBUFFER POINTER TO 80H 
H,0FFFFH :SET TO -1 TO START 

GLOOP: 27 
01CF COA801 CALL GNB 
0102 47 MOV B,A 

PRINT HEX VALUES 

01D3 70 
01D4 £601" 
01D6 C2EB01 

01D9 CD6A01 

010C C05101 
010F 0F 
01 E0 OAF701 

01£3 7C 
01E4 C08701 
01E7 70 
01E8 C08701 

01EB 3E20 
01EO C05001 
01F0 78 
01F1 CD8701 

01F4 C3CF01 

01F7 C06A01 
01FA 2A0F01 
01E'D F9 
01FE C9 

005C = 
00SD = 
0065 = 
0068 = 
006B = 
007C = 
0070 = 

01FF 115C00 
0202 0E0F 
0204 CD0500 

0207 F'EFF 
0209 C21102 

NONUM: 

· , 

CHECK 
MOV 
ANI 
JNZ 
PRIN'I' 
CALL 

....... _--_ ....... - .. -
FOR LINE FOLD 

A,L 
0FH :CHECK LOW 4 BI'1'S 
NONUM 

LINE NUMBER 
CRLF 

CHECK FOR BREAK KEY 
CALL BREAK 
RRC 
JC FINIS :DON ''I' PRINT ANY MORE 

MOV 
CALL 
MOV 
CALL 

MVI 
CALL 
MOV 
CALL 

JMP 

A,H 
PHEX 
A,L 
PHEX 

A,' , 

PCHAR 
A,B 
PHEX 

GLOOP 

EPSA: : END PSA 

FINIS: 

· , 

· , 
FCBDN 
FCBFN 
FCBFT 
FCBRL 
FCBRC 
FCBCR 
FCBLN 

· , 
SETUP: 

CALL 
LHLD 
SPHL 
RET 

FILE 
EOU 
EQU 
EQU 
EOU 
EQU 
EOU 
EOU 

:SET 
OPEN 
LXI 
MVI 
CALL 
CHECK 
CPI 
JNZ 

END OF INPUT 

CRLF 
OLDSP 

CONTROL BLOCK DEFINITIONS 
FCB+0 :DISK NAME 
FCB+1 iFILE NAME 
FCB+9 :DISK FILE TYPE (3 CHARACTERS) 
FCB+12 :FILE'S CURRENT REEL NUMBER 
FCB+15 :FILE'S RECORD COUNT (0 TO 128) 
FCB+32 :CURRENT (NEXT) RECORD NUMBER (0 
FCB+33 :FCB LENGTH 

UP FILE 
THE FILE FOR INPUT 

D,FCB 
C ,OPENFo 
BOOS 

FOR ERRORS 
255 
OPNOK 

TO ] 



BAD OPEN 
020C 0601 MVI B,l :OPEN ERROR 
020E C09401 CALL ERR . 

LS , 
OPNOK: ;OPEN IS OK. 

0211 AF XRA A 
0212 327C00 STA FCBeR 
0215 C9 RET . , 

OISKR: ;REAO DISK FILE RECORD 
0216 E5D5C5 PUSH Hl PUSH 01 PUSH B 
0219 115C00 LXI O,FCB 
021C 0E14 MVI C,REAOF 
021E CD0500 CALL BOOS 
0221 C1D1E1 POP Bl POP 01 POP H 
0224 FE00 CPI 

'" 
:CHECK l"OR ERRS 

0226 C8 RZ 
MAY BE EOF 

0227 FE01 CPI 1 
0229 CAF701 JZ FINIS 

022C 0602 MVI B,2 ;OISK READ ERROR 
022E CD9401 CALL ERR 

0231 END 



The PL/M program which follows implements the CP/M LOAD utility. The 
function is as follows. The user types 

LOAD filename,l 

29 

If filename.HEX exists on the diskette, then the LOAD utility reads the "hex" 
formatted machine code file and produces the file 

filename. COM 

where the COM file contains an absolute memory image of the machine code, 
ready for load and execution in the TPA. If the file does not appear on 
the diskette, the LOAD program 'types 

SOURCE IS READER 

and reads an Addmaster paper tape reader which contains the hex file. 

The LOAD program is set up to load and run in the TPA, and, upon com­
pletion, return to the CCP without rebooting the system. Thus, the pro­
gram is constructed as a single procedure called LOAD COM which takes the 
form 

OFAH: 
LOADCOM: PROCEDURE; 

/* LIBRARY PROCEDURES * / 
MONI: ••• 
/* END LIBRARY PROCEDURES * / 
MOVE: ••• 
GETCHAR: ••• 
PRINTNIB: ••• 
PRINTHEX: ••• 
PRINTADDR: 
RELOC: ••• 

SETMEM: 
READHEX: 
READBYTE: 
READCS: 
MAKEDOUBLE: 
DIAGNOSE: 

END RELOC; 

DECLARE STACK(16) ADDRESS, SP ADDRESS; 
SP = STACKPTR; STACKPTR = • STACK (LENGTH (STACK» ; 

CALL RELOC; 

STACKPTB. - SP; 
RETURN 0; 

END LOADCOM; 

EOF 






















