






















































































































































































































































































































CP/M-68K Programmer's Guide 8.1 DDT-68K Operation 

8.1.5 DDT-68K Operation with Interrupts 

DDT-68K operates with interrupts enabled or disabled, and preserves the interrupt 
state of the program being executed under DDT-68K. When DDT-68K has control of 
the CPU, either when it is initially invoked, or when it regains control from the program 
being tested, the condition of the interrupt mask is the same as it was when DDT-68K 
was invoked, except for a few critical regions where interrupts are disabled. While the 
program being tested has control of the CPU, the user's CPU state, which can be displayed 
with the X command, determines the state of the interrupt mask. 

Note that DDT-68K uses the Trace and Illegal Instruction exceptions. Therefore, 
programs debugged under test should not use these. 

8.2 DDT-68K Commands 

This section defines DDT-68K commands and their arguments. DDT-68K commands 
give you control of program execution and allow you to display and modify system 
memory and the CPU state. 

8.2.1 The D (Display) Command 

The D command displays the contents of memory as 8-bit, 16-bit, or 32-bit hexa­
decimal values and in ASCII. The forms are: 

D 
Ds 
Ds,f 
DW 
DWs 
DWs,f 
DL 
DLs 
DLs,f 

where s is the starting address, and f is the last address that DDT-68K displays. 

Memory is displayed on one or more lines. Each line shows the values of up to 16 
memory locations. For the first three forms, the display line appears as follows: 

aaaaaaaa bb bb ... bb cc ... cc 
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where aaaaaaaa is the address of the data being displayed. The bb's represent the contents 
of the memory locations in hexadecimal, and the c's represent the contents of memory 
in ASCII. Any nongraphic ASCII characters are represented by periods. 

In response to the Ds form of the D command, shown above, DDT-68K displays 12 
lines that start from the current address. Form Ds,f displays the memory block between 
locations sand f. Forms DW, DWs, and DWs,f are identical to D, Ds, and Ds,f except 
the contents of memory are displayed as 16-bit values, as shown below: 

aaaaaaaa wwww wwww ... wwwwcccc ... cc 

Forms DL, DLs, and DLs,f are identical to D, Ds, and Ds,f except the contents of 
memory are displayed as 32-bit or longword values, as shown below: 

aaaaaaaa llllllllllllllll ... llllllll ecce ecce ... 

During a display, the D command may be aborted by typing any character at the 
console. 

8.2.2 The E (Load for Execution) Command 

The E command loads a file in memory so that a subsequent G, T or U command can 
begin program execution. The syntax for the E command is: 

E<filename> 

where <filename> is the name of the file to be loaded. If no file type is specified, the 
filetype 68K is assumed. 

An E command reuses memory used by any previous E command. Thus, only one file 
at a time can be loaded for execution. 

When the load is complete, DDT-68K displays the starting and ending addresses of 
each segment in the file loaded. Use the V command to display this information at a 
later time. 

If the file does not exist or cannot be successfully loaded in the available memory, 
DDT-68K displays an error message. See Appendix E for error messages returned by 
DDT-68K. 
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8.2.3 The F (Fill) Command 

The F command fills an area of memory with a byte, word, or longword constant. 
The forms are 

Fs,f,b 
FWs,f,w 
FLs,f,1 

where s is the starting address of the block to be filled, and f is the address of the final 
byte of the block within the segment specified in s. 

In response to the first form, DDT-68K stores the 8-bitvalue b in locations s through f. 
In the second form, the I6-bit value w is stored in locations s through f in standard form: 
the high 8 bits are first, followed by the low 8 bits. In the third form, the 32-bit value I 
is stored in locations s through f with the most significant byte first. 

If s is greater than f, DDT-68K responds with a question mark. Also, if b is greater 
than FF hexadecimal (255), w is greater than FFFF hexadecimal (65,535), or I is greater 
than FFFFFFFF hexadecimal (4,294,967,295), DDT-68K responds with a question 
mark. DDT-68K displays an error message if the value stored in memory cannot be read 
back successfully. This error indicates a faulty or nonexistent RAM location. 

8.2.4 The G (Go) Command 

The G command transfers control to the program being tested, and optionally sets 
one to ten breakpoints. The forms are 

G 
G,bl, ... bIO 
Gs 
Gs,bl, ... bIO 

where s is the address where program begins executing and bi through blO are addresses 
of breakpoints. 

In the first two forms, no starting address is specified. DDT-68K starts executing the 
program at the address specified by the program counter (PC). The first form transfers 
control to your program without setting any breakpoints. The second form sets break­
points before passing control to your program. The next two forms are analogous to 
the first two except that the PC is first set to s. 
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Once control has been transferred to the program under test, it executes in real time 
until a breakpoint is encounter~d. At this point, DDT-68K regains control, clears all 
breakpoints, and displays the CPU state in the same form as the X command. When a 
breakpoint returns control to DDT -68K, the instruction at the breakpoint address has 
not yet been executed. To set a breakpoint at the same address, you must specify a T or 
U command first. 

8.2.5 The H (Hexadecimal Math) Command 

The H command computes the sum and difference of two 32-bit values. The form is: 

Ha,b 

where a and b are the values whose sum and difference DDT-68K computes. DDT-68K 
displays the sum (ssssssss) and the difference (dddddddd) truncated to 32 bits on the 
next line: 

ssssssss dddddddd 

8.2.6 The I (Input Command Tail) Command 

The I command prepares a file control block (FCB) and command tail buffer in the 
base page of the last file loaded with the E command. The form is 

I<command tail> 

where <command tail> is the character string which usually contains one or more 
filenames. The first filename is parsed into the default file control block at 005CH. The 
optional second filename, if specified, is parsed into the second default file control block 
beginning at 0038H. The characters in the <command tail> are also copied to the 
default command buffer at 0080H. The length of the <command tail> is stored at 
0080H, followed by the character string terminated with a binary zero. 

If a file has been loaded with the E command, DDT-68K copies the file control block 
and command buffer from the base page of DDT-68K to the base page of the program 
loaded. 
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8.2.7 The L (List) Command 

The L command lists the contents of memory in assembly language. The forms are 

L 
Ls 
Ls,f 

where s is the starting address, and f is the last address in the list. 

The first form lists 12 lines of disassembled machine code from the cur-rent address. 
The second form sets the list address to s and then lists 12 lines of code. The last form 
lists disassembled code from s through f. In all three cases, the list address is set to the 
next unlisted location in preparation for a subsequent L command. When DDT-68K 
regains control from a program being tested (see G, T and U commands), the list address 
is set to the address in the program counter (PC). 

Long displays can be aborted by typing any key during the list process. Or, enter 
CONTROL-S (is) to halt the display temporarily. A CONTROL-Q (iQ) restarts the 
display after is halts it. 

The syntax of the assembly language statements produced by the L command is 
described in the Motorola 16-Bit Microprocessor User's Manual, third edition, 
MC68000UM(AD3). 

8.2.8 The M (Move) Command 

The M command moves a block of data values from one area of memory to another. 
The form is 

Ms,f,d 

where s is the starting address of the block to be moved, f is the address of the final byte 
to be moved, and d is the address of the first byte of the area to receive the data. Note 
that if d is between sand f, part of the block being moved will be overwritten before it 
is moved, because data is transferred starting from location s. 

I!ID DIGITAL RESEARCHTM -------------------------
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8.2.9 The R (Read) Command 

The R command reads a file to a contiguous block in memory. The format is 

R <filename> 

where <filename> is the name and type of the file to be read. 

DDT-68K reads the file into memory and displays the starting and ending addresses 
of the block of memory occupied by the file. A Value (V) command can redisplay the 
information at a later time. The default display pointer (for subsequent Display (D) 
commands) is set to the start of the block occupied by the file. 

8.2.10 The S (Set) Command 

The 5 command can change the contents of bytes, words, or longwords in memory. 
The forms are 

5s 
SWs 
5Ls 

where s is the address where the change is to occur. 

DDT-68K displays the memory address and its current contents on the following line. 
In response to the first form, the display is 

aaaaaaaa bb 

In response to the second form, the display is 

aaaaaaaa wwww 

In response to the third form, the display is 

aaaaaaaa mllm 

where bb, wwww, and mUlll are the contents of memory in byte, word, and longword 
formats, respectively. 

-------------------------I!QJ DIGITAL RESEARCH™ 
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In response to one of the above displays, you can alter the memory location or leave 
it unchanged. If a valid hexadecimal value is entered, the contents of the byte, word, or 
longword in memory is replaced with the value entered. If no value is entered, the 
contents of memory are unaffected and the contents of the next address are displayed. 
In either case, DDT-68K continues to display successive memory addresses and values 
until either a period or an invalid value is entered. 

DDT-68K displays an error message if the value stored in memory cannot be read 
back successfully. This error indicates a faulty or nonexistent RAM location. 

8.2.11 The T (Trace) Command 

The T command traces program execution for 1 to OFFFFFFFFH program steps. The 
forms are 

T 
Tn 

where n is the number of instructions to execute before returning control to the console. 

After DDT -68K traces each instruction, it displays the current CPU state and the 
disassembled instruction in the same form as the X command display. 

Control transfers to the program under test at the address indicated in the PC. If n is 
not specified, one instruction is executed. Otherwise, DDT-68K executes n instructions 
and displays the CPU state after each step. You can abort a long trace before all the 
steps have been executed by typing any character at the console. 

After a Trace (T) command, the list address used in the L command is set to the address 
of the next instruction to be executed. 

Note that DDT-68K does not trace through a BDOS interrupt instruction, since 
DDT-68K itself makes BDOS calls and the BDOS is not reentrant. Instead, the entire 
sequence of instructions from the BDOS interrupt through the return from BDOS is 
treated as one traced instruction. 
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8.2.12 The U (Untrace) Command 

The U command is identical to the Trace (T) command except that the CPU state is 
displayed only after the last instruction is executed, rather than after every step. The 
forms are 

U 
Un 

where n is the number of instructions to execute before control returns to the console. 
You can abort the Untrace (U) command before all the steps have been executed by 
typing any key at the console. 

8.2.13 The V (Value) Command 

The V command displays information about the last file loaded with the Load For 
Execution (E) or Read (R) commands. The form is 

V 

If the last file was loaded with the E command, the V command displays the starting 
address and length of each of the segments contained in the file, the base page pointer, 
and the initial stack pointer. The format of the display is 

Text base=00000500 data base=OOOOOB72 bss base=00003FDA 
text len9'th=00000872 data len9'th=000031188 bss len9'th=OOOOA1BO 
base pa9'e address=OOOOOllOO initial stad, pointer=000088Dll 

If no file has been loaded, DDT -68K responds to the V command with a question mark (?). 

8.2.14 The W (Write) Command 

The W command writes the contents of a contiguous block of memory to disk. The 
forms are 

W <filename> 
W <filename> ,s,f 

The <filename> is the file specification of the disk file that receives the data. The letters 
sand f are the first and last addresses of the block to be written. If f does not specify the 
last address, DDT-68K uses the same value that was used for s. 

-------------------------[QJ DIGITAL RESEARCH'" 
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If the first form is used, DDT-68K assumes the values for sand f from the last file read 
with a R command. If no file is read by an R command, DDT-68K responds with a 
question mark (?). This form is useful for writing out files after patches have been 
installed, assuming the overall length of the file is unchanged. 

If the file specified in the W command already exists on disk, DDT-68K deletes the 
existing file before it writes the new file. 

8.2.15 The X (Examine CPU State) Command 

The X command displays the entire state of the CPU, including the program counter 
(PC), user stack pointer (usp), system stack pointer (ssp), status register (by field), all 
eight data registers, all eight address registers, and the disassembled instruction at the 
memory address currently in the pc. The forms are 

X 
Xr 

wher'e r is one of the following registers: 

DO to D7, AO to A7, PC, USP, or SSP 

The first form displays the CPU state as follows: 

PC = 000 1 8000 US P = 0000 1 000 SSP = 00002000 S T = F F F F = > (etc.) 
D 00001000 OOOOODO 1 ••• 00000001 
A OOOBOAOO OOOAOO 1 0 ••• 00000000 
lea $18028 tAO 

The first line includes: 

PC Program Counter 
USP User Stack Pointer 
SSP System Stack Pointer 
ST Status Register 

Following the Status Register contents on the first display line, the values of each bit 
in the Status Register are displayed, as shown in the following sample: 

TR SUP IM=7 EXT NEG ZER DFL CRY 
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This sample display includes: 

TR 
SUP 

IM=7 
EXT 
NEG 
ZER 
OFL 
CRY 

Trace Bit 
Supervisor Mode Bit 
Interrupt Mask = 7 
Extend 
Negative 
Zero 
Overflow 
Carry 

The second form, Xr, allows you to change the value in the registers of the program 
being tested. The r denotes the register. DDT-68K responds by displaying the current 
contents of the register, leaving the cursor on that line. If you type a RETURN, the value 
is not changed. If you type a new valid value and a RETURN, the register is changed to 
the new value. The contents of all registers except the Status Register can be changed. 

8.3 Assembly Language Syntax for the L Command 

In general, the syntax of the assembly language statements used in the L command is 
standard Motorola 68000 assembly language. Several minor exceptions are given in the 
following list: 

• DDT-68K prints all numeric values in hexadecimal. 
• DDT-68K uses lower-case mnemonics. 
• DDT-68K assumes word operations unless a byte or longword specification is 

explicitly stated. 

End of Section 8 
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Appendix A 
Summary of BIOS Functions 

Table A-1lists the BIOS functions supported by CP/M-68K. For more details on these 
functions, refer to the CPIM-68K Operating System System Guide. 

Table A-1. Summary of BIOS Functions 

Function J F# J Description 

Init 0 Called for Cold Boot 
Warm Boot 1 Called for Warm Start 
Const 2 Check for Console Character Ready 
Conin 3 Read Console Character In 
Conout 4 Write Console Character Out 
List 5 Write Listing Character Out 
Auxiliary Output 6 Write Character to Auxiliary Output Device 
Auxiliary Input 7 Read from Auxiliary Input Device 
Home 8 Move to Track 00 
Seldsk 9 Select Disk Drive 
Settrk 10 Set Track Number 
Setsec 11 Set Sector Number 
Setdma 12 Set DMA Offset Address 
Read 13 Read Selected Sector 
Write 14 Write Selected Sector 
Listst 15 Return List Status 
Sectran 16 Sector Transla te 
Get Memory Region 

Table Address 18 Address of Memory Region Table 
. Get 110 Byte 19 Get 110 Mapping Byte 
Set 110 Byte 20 Set 110 Mapping Byte 
Flush Buffers 21 Writes Modified Buffers 
Set Exception Vector 22 Sets Exception Vector 

End of Appendix A 
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Appendix B 
Transient Program Load Examples 

This appendix contains two examples, an assembly language program and a 
C language program. Both illustrate how a transient program loads another program 
with the BDOS Program Load Function (59) but without the CCP. 

Examples: 

1. The following example is an AS68 assembly language program that loads 
another program into the TP A. 

* 
* 
reboot 
printstr 
open 
setdflla 
P9'flll df 
9'ettpa 

* 
* 
* 
start: 

* 
* 

BDDS Function Definitions 

0 
8 

15 
26 
58 
63 

.text 

DPEN file to be loaded 

lin f, a6,$O 
fllove.l 8 (a6) ,aO 
lea $5c(aO),al 
fllove .1 a 1 ,d 1 
fllove .w #open,dO 
trap #2 
CfllP i #255,dO 
beq openerr 

*MarK stacK fraMe 
*9'et the address of the base pa9'e 
*9'et address of 1st parsed FCB in base pa9'e 
*put that address in re9'ister dl 
*put BDoS function nUMber in re9'ister dO 
*try to open the file to be loaded 
*test dO for BDoS error return code 
*if dO = 255 then 9'oto openerr 

COMPute Address to Load File 

Listing B-1. Transient Program Load Example 1 
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clear: 

* 
* 
* 
* 
* 
* 

1110 V e. 1 $18(aO) ,d2 
ItlO I.Ie. 1 $1c(aO) ,d3 
add.1 d2,d3 

1110 ve. 1 $20(aO),dll 
sub #100,dll 
1110 1.1 e .1 dll,d5 
add.1 d3,dll 
Illove.1 d3,a3 

sub #1 ,d5 
c I r. b (a3)+ 

dbf d5,clear 

FILL the LPB 

*get starting address of bss froM base page 
*get length of bss 
*COMPute first free byte of MeMOry 
*after bss 
*get length of free MeMOry after bss 
*leave SOMe extra rOOM 
*save that length in register d5 
*COMPut~ high end of free MeMOry after bss 
*get the starting address of free MemOry 
*into a3 
*adJust loop counter 
*clear out free MeMOry 

*decreMent loop counter and loop until 
*negative 

Low address becoMes first free byte of MemOry after bss 
High address of area in which to load prograM becomes 
the Low address plus length of free MemOry 

*---------------------------------------------------------------------------------
* 

* 

* 

* 
* 
* 

1110 I.le. 1 d3 ,I olAlad r 

1110 ve. 1 dll,hiadr 

1110 IJ e. 1 al ,LPB 
1110 ve .IAI #pglllldf ,dO 
11101.1 e. 1 #LPB,d1 
trap #2 
tst #dO 
bne lderr 

*get low end of area in which to load 
*p ro g ralll 
*get high end of area in which to load 
*p ro g ralll 
*put address of open FeB into LPB 
*get BOOS prograM load function nUMber 
*put address of LPB into register d1 
*do the prograM load 
*was the load successful? 
*if not then print error Message 

Set default OMA address 

Move.1 baspag,d1 
add #$80,d1 
Move.w #setdMa,dO 
trap 

*d1 points to new prograM's base page 
*d1 points to default dMa in base page 
*get BOOS function number 
*set the default dMa add~ess 

Listing B-1. (continued) 
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* 
* 

* 

* 

* 

* 
openerr: 

* 

Iderr: 

print: 

c(lld rtn: 

* 

* 

* 

* 

NOIAI push needed add resses on stacf: 

(Ilovea.l 

(110 ve. 1 
(Ilove.l 

(Ilove.l 

(110 ve. 1 

rts 

us rstf: ,a7 
baspag,al 
al,-(sp) 

#c(lldrtn,-(sp) 
8(al) ,-(sp) 

*set UP user stacf: pointer 
*get address of base page 

*push base page address 

*push return address 

*push add ress to jU(11P to 
*jU(11P to nelAI prOgra(ll 

P ri nt ERROR (lleSSage 

(Ilove.l 

bra 
(110 I)e. 1 

(110 I) e. IAI 

trap 

(110 I)e. IAI 

trap 

DATA 

.data 

.even 

#0 pen(11S 9 ,d 1 

p ri nt 

#loaderr,dl 

*get address of error message 

*to be printed 

*get address of error message to 
*be printed 

#printstr,dO *get BOOS function number 
*print the message #2 

#reboot,dO 
#2 

*get BOOS function number 

*warmboot and return to the CCP 

Listing B-1. (continued) 
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* 
* 
LPB: 
I olAlad r: 

* 
hiadr: 

* baspag: 
usrstf~: 

flags: 

* 
* 
* 
TPAB: 

loaderr: 
openlTlsg: 

LOAD PARAMETER BLOCK 

• d s. 1 
• ds. 1 

.ds.l 

• ds. 1 
• d s • 1 
• de .1,..1 0 

*FCB address of prografrl file 
*Low boundary of area in which 
*to load prografrl 
*High boundary of area in which to 
*to load program 
*Base page address of loaded prograM 
*Loaded program's initial stacH pointer 
*Load program function control flags 

TPA Parameter BlocH 

• el.len 
• de .IAI 

• ds. 1 
.ds.l 

.even 

.end 

o 

.dc.b 13t10,'PrografTl Load Error$' 

.dc.b 13,10,'Unable to Open File$' 

Listing B-1. (continued) 
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2. The following example is a C language transient program that loads another 
program in the TP A without the assistance of the CCP. The C language program 
calls an AS68 assembly language routine to perform tasks not permitted by the 
C language. 

1*---------------------------------------------------- ---------------------* 

'C' Language Program to Load Another 
Program into the TPA 

*----------------------------------------------------- --------------------*1 

1* DEFINES *1 

#define 5SS_DFFSET (10ng)Ox18 
#define FCB_DFFSET (10ng)Ox5C 
#define 5SS_LENGTH (10ng)Ox1C 
#define FREE-MEMORY (10ng)Ox20 
#define DMA_OFFSET (10ng)Ox80 
#define ROOM (10ng)Ox100 
#define NULL '0 ' 
#define CR (10ng)13 
#define LF (10ng)10 
#define REBOOT 0 
#define CON_OUT 2 
#define PRINTSTR 8 
#define OPEN 15 
#define SETDMA 26 
#define PGMLDF 58 
#define GETTPA 63 

Listing B-2. Transient Program Load Example 2 
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1* Error Messases *1 

char openrrlss[20J "Unable to Open File$"; 
char 10adrrlssU9J "PrOSrafTl Load Error$"; 

1* Load ParaMeter BlocK *1 

extern Ions LPB,lowadr,hiadr,baspas,usrstK; 
extern int flass; 

1* TPA ParaMeter BlocK *1 

extern int TPAB; 
extern long low,hish; 

Listing B-2. (continued) 

CP/M-68K Programmer's Guide 
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openfile(baseaddr) 1********************************1 
register char 
{ 

*baseaddr; 1* base page address *1 
1* *1 

register long 
register long 
register char 

*tl,*t2; 
count; 
*pt rl ,*pt r2; 

1* 
1* 
1* 

pointers 
Ion g wo rd 
pointers 

to long word values *1 
value *1 

to character values *1 
1* *1 
1* *1 

ptrl = baseaddr + FCB_OFFSET; 
if(bdos(OPEN,ptrl) <= 3) 

1* 
1* 

get address 
trY to open 

of FCB *1 
the f i Ie *1 

{ 

tl = baseaddr + 
BSS_OFFSET; 

t2 = baseaddr + 
BSS_LENGTH; 

lowadr = *tl + *t2; 

p t r2 = Iowa d r 

t2 = baseaddr + 
FREE_MEMORY; 

1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 

*1 
set pointer to STARTING add r *1 
of the BSS segment *1 
set pointer to LENGTH of *1 
the BS5 segment *1 
compute the fir s t free byte *1 
address of memo ry af t e r the *1 
B55 segment *1 
*ptr2 now points to firs t *1 
f re e byte in MeMOry *1 
get length of f re e memory *1 
after the B55 segment *1 

*1 
hiadr = *t2 + lowadr 1* COMPute high end of available*1 

count = *t2 - ROOM 
while(count--) 

*ptr2++ = NULL; 
LPB = ptrl; 

1* 
1* 
1* 
1* 
1* 
1* 

MemOry *1 
Leave SOMe extra rooM in MeM *1 
Clear out available MeMOry *1 
with NULL byte values *1 
firs t Ion g of pa raMet e r blK *1 
gets the address of the FeB *1 

1********************************1 
1*-----------------------------------7---------------- --* 

If the Load is Successful 

1. Set the Default DMA address 
2. Call ASSeMbly Code to push 

the base page address, the 
return address, and the 
address yOU wish to JUMP to. 

*----------------------------------------------------- -*1 

if(bdos(PGMLDF,&LPB) == 0) 
{ 

} 

else 

bdos(5ETDMA,(baspag + DMA_OFF5ET»j 
push ( ) ; 

error(PGMLDF) ; 

Listing B-2. (continued) 
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} 

} 

else 
error(OPEN) i 

error(fla!fl 
int fla!fi 
{ 

} 

Main ( l 
{ 

} 

* 
* 
* 

* 
* 
* 

bdos(CON_OUT,CRl i 
bdos(CON_OUT,LFlj 
if(fla!f == OPEN) 

bdos(PRINTSTR,openMS!fl j 
else 

bdos(PRINTSTR,loadMs!fl j 
bdos(REBOOT'(lon!flOl; 

bdos(REBOOT'(lon~)O) j 

********************************************************** 
* * 
* 
* 
* 

ASSeMbly Lan!fua!fe Module Needed to 
Assist 'C' code to Load a Pro!fraM into the TPA * 

* 
* 

********************************************************** 

MaKe All these labels GLOBAL 

.!flobl _bdos 
• !f lob I _LPB 
.!flobl _lowadr 
.!flobl _hiadr 
.!flobl _baspa!f 
• !f lob I _usrst.: 
.!flobl _fla!fs 
.!flobl _TPAB 
.!flobl _low 
.!flobl _hi!fh 
.!flobl _start 
.!flob I _openfile 
.!flobl _push 
• !f lob I _Main 

Get the address of the base pa!fe 

Listing B-2. (continued) 
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_start: 

* 
* 
* 
_bdos: 

* 
* 
* 
_push: 

* 
* 
* 

linf, aG,#O 
Illove.! S(aG) ,-(sp) 
jsr _openfile 

Call the BOOS 

ITIOve.IAI 4(sp) ,dO 
(rIO V e • 1 G ( s p) ,d 1 
trap #2 
rts 

*link and allocate 
*push the address of the base page 
*julllP to 'C' code to open the file 

*get the BOOS function nUlllber 
*get the BOOS parallleter 
*call the BOOS 
*return 

Push the needed addresses on to the stack 

III 0 v ea. 1 _1.1 S r s t f, ,a 7 
III 0 V e • 1 _b asp a g , a 1 
(rlove.l al,-(sp) 
1T101)e • 1 #_lTlain ,-( sp) 
(rIO I) e .1 S(al) ,-(sp) 
rts 

DATA 

.data 

.even 

*set UP the user stack pointer 
*get address of user base page 
*push base page address 
*push return address 
*push address to jl.t(rlP to 
*jUlrlP to n e'A' progralTl 

Listing B-2. (continued) 
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* 
* 
* 
~LPB: 

~l 01,.1 ad r: 
* 
~hiad r: 
* 
~baspag: 

~us rstf,: 
~fla9's: 

* 
* 
* 

~TPAB: 

~loIAI: 

~high: 

* 
* 
* 

Load ParalTlete r 

• ds. 1 
• ds. 1 

• ds. 1 

• ds. 1 
• ds. 1 
• dc ,1.,1 0 

TPA Paralrleter 

.even 

• dc .IAI 0 
• d s. 1 

• d s. 1 

B I 0 cf, 

BID cf, 

*FCB address of prOgraM file 
*Low boundary of area in which 
*to load prOgraM 
*High boundary of area in which to 
*to load prOgraM 
*Base page address of loaded prOgraM 
*loaded prOgraM'S initial stacK pointer 
*Load prOgraM function control flags 

END of ASSeMbly Language Code 

.end 

Listing B-2. (continued) 

End of Appendix B 
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Base Page Format 

Table C-l shows the format of the base page. The base page describes a program's 
environment. The Program Load Function (59) allocates space for a base page when 
this function is invoked to load an executable command file. For more details, on the 
Program Load Function and command files, refer to the appropriate sections in this 
manual. 

Table C-l. Base Page Format: Offsets and Contents 

Offset I Contents 

0000 - 0003 Lowest address of TPA (from LPB) 

0004 - 0007 1 + Highest address of TPA (from LPB) 

0008 - OOOB Starting address of the Text Segment 

OOOC - OOOF Length of Text Segment (bytes) 

0010 - 0013 Starting address of the Data Segment (initialized data) 

0014 - 0017 Length of Data Segment 

0018 - 001B Starting address of the bss (uninitialized data) 

001C - 001F Length of bss 

0020 - 0023 Length of free memory after bss 

0024 - 0024 Drive from which the program was loaded 

I!ID DIGITAL RESEARCH™ ------------------------
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Offset 

0025 - 0037 

0038 - OOSB 

OOSC - 007F . 

0080 - OOFF 

I 

CP/M-68K Programmer's Guide 

Table C-l. (continued) 

Contents 

Reserved, unused 

2nd parsed FCB from Command Line 

1st parsed FCB from Command Line 

Command Tail and Default DMA Buffer 

End of Appendix C 
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AppendixD 
Instruction Set Summary 

This appendix contains two tables that describe the assembler instruction set distri­
buted with CP/M-68K. Table D-lsummarizes the assembler (AS68) instruction set. 
Table D-2lists variations on the instruction set listed in Table D-l. For details on specific 
instructions, refer to Motorola's 16-Bit Microprocessor User's Manual, third edition, 
MC68000UM(AD3 ). 

Table D-l. Instruction Set Summary 

Instruction I 
abcd 
add 
and 
asl 
asr 

bcc 
bchg 
belr 
bra 
bset 
bsr 
btst 

chk 
elr 
cmp 

dbcc 
divs 
divu 

Description 

Add Decimal with Extend 
Add 
Logical AND 
Arithmetic Shift Left 
Arithmetic Shift Right 

Branch Conditionally 
Bit Test and Change 
Bit Test and Clear 
Branch Always 
Branch Test and Set 
Branch to Subroutine 
Bit Test 

Check Register Against Bounds 
Clear Operand 
Compare 

Test Condition, Decrement and Branch 
Signed Divide 
Unsigned Divide 
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Table D-l. (continued) 

Instruction I Description 

eor Exclusive Or 
exg Exchange Registers 
ext Sign Extend 

jmp Jump 
jsr Jump to Subroutine 

lea Load Effective Address 
link Link Stack 
lsI Logical Shift Left 
lsr Logical Shift Right 

move Move 
movem Move Multiple Registers 
movep Move Peripheral Data 
muls Signed Multiply 
mulu Unsigned Multiply 

nbcd Negate Decimal with Extend 
neg Negate 
nop No Operation 
no Ones Complement 

or Logical OR 

pea Push Effective Address 

reset Reset External Devices 
rol Rotate Left without Extend 
ror Rotate Right without Extend 
roxl Rotate Left with Extend 
roxr Rotate Right with Extend 
rte Return from Exception 
rtr Return and Restore 
rts Return from Subroutine 
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Instruction I 
sbcd 
scc 
stop 
sub 
swap 

tas 
trap 
trap v 
tst 

unlk 

Table D-1. (continued) 

Description 

Subtract Decimal with Extend 
Set Conditional 
Stop 
Subtract 
Swap Data Register Halves 

Test and Set Operand 
Trap 
Trap on Overflow 
Test 

Unlink 

[j]] DIGITAL RESEARCH TW 
--------------------------

D-3 



D Instruction Set Summary CP/M-68K Programmer's Guide 

Table D-2. Variations of Instruction Types 

Instruction J Variation 

add 

and 

cmp 

eor 

move 

neg 

or 

add 
adda 
addq 
addi 
addx 

and 
andi 
andi toccr 
andi tosr 

cmp 
cmpa 
cmpm 
cmpl 

eor 
eori 
eori to ccr 
eori to sr 

move 
movea 
moveq 
movetoccr 
movetosr 
move from sr 
movetousp 

neg 
negx 

or 
ori 
ori to ccr 
ori to sr 

I Description 

Add 
Add Address 
Add Quick 
Add Immediate 
Add with Extend 

Logical AND 
AND Immediate 
AND Immediate to Condition Code 
AND Immediate to Status Register 

Compare 
Compare Address 
Compare Memory 
Compare Immediate 

Exclusive OR 
Exclusive 0 R Immediate 
Exclusive Immediate to Condition Codes 
Exclusive 0 R Immediate to 
Condition Codes 

Move 
Move Address 
Move Quick 
Move to Condition Codes 
Move to Status Register 
Move from Status Register 
Move to User Stack Pointer 

Negate 
Negate with Extend 

Logical OR 
OR Immediate 
OR Immediate to Condition Codes 
OR Immediate to Status Register 

--------------------------IIID DIGITAL RESEARCHTY 

D-4 



CP/M-68K Programmer's Guide 

Instruction I Variation 

sub sub 
suba 
subi 
subq 
subx 

Table D-2. (continued) 

I 

End of Appendix D 

D Instruction Set Summary 

Description 

Subtract 
Subtract Address 
Subtract Immediate 
Subtract Quick 
Subtract with Extend 
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Appendix E 
Error Messages 

This appendix lists the error messages returned by the internal components of 
CP/M-68K and by the CP/M-68K programmer's utilities. The sections are arranged 
alphabetically by the name of the internal component or utility. The error messages are 
listed alphabetically within each section, with explanations and suggested user responses. 

E.l AR68 Error Messages 

The CP/M-68K Archive Utility, AR68, returns two types of fatal error messages: 
diagnostic and logic. Both types of fatal error messages are returned at the console as 
they occur. 

E.l.1 Fatal Diagnostic Error Messages 

The AR68 errors are listed in Table E-l in alphabetic order with explanations and 
suggested user responses. 

Table E-l. AR68 Fatal Diagnostic Error Messages 

Message Meaning 

filenaflle not in archi!.le f i 1 e 

The object module indicated by the variable f i 1 en a fll e is not in the 
library. Check the filename before you reenter the command line. 

cannot create f i 1 en afll e 

The drive code for the file indicated by the variable f i 1 en a fll e is 
invalid, or the disk to which AR68 is writing is full. Check the drive 
code. If it is valid, the disk is full. Erase unnecessary files, if any, or 
insert a new disk before you reenter the command line. 
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Table E-1. (continued) 

Message Meaning 

cannot open filenarTle 

The file indicated by the variable f i len aM e cannot be opened 
because the filename or the drive code is incorrect. Check the drive 
code and the filename before you reenter the command line. 

inl.Jalid option fla~: x 

The symbol, letter, or number in the command line indicated by the 
varible x is an invalid option. Refer to the section of this manual on 
AR68 for an explanation of the command line options. Specify a valid 
option and reenter the command line. 

not archil.Je fOrfrlat: filenaMe 

The file indicated by the variable f i len a fr\ e is not a library. Ensure 
that you are using the correct filename before you reenter the com-
mand line. 

not object file: filenarTle 

The file indicated by the variable f i 1 en a rTl e is not an object file, and 
cannot be added to the library. Any file added to the library must be 
an object file, output by the assembler, AS68, or the compiler. Assem-
ble or compile the file before you reenter the AR68 command line. 

one and anI}' one of DRTWH fla~s required 

The AR68 command line requires one of the D, R, T, W, or X 
commands, but not more than one. Reenter the command line with 
the correct command. Refer to the section of this manual on AR68 
for an explanation of the AR68 commands. 

_filenarTle not in librar}' 

The object module indicated by the variable f i len aM e is not in the 
library. Ensure that you are requesting the filename of an existing 
object module before you reenter the command line. 
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Table E-1. (continued) 

Message Meaning 

Read error on filenallle 

The file indicated by the variable f i 1 en a ITI e cannot be read. This 
message means one of three things: the file listed at f i 1 en a III e is 
corrupted; a hardware error has occurred; or when the file was 
created, it was not correctly written by AR68 due to an error in the 
internal logic of AR68. 

Cold start the system and retry the operation. If you receive this error 
message again, you must erase and recreate the file. Use your backup 
file, if you maintained one. If the error reoccurs, check for a hardware 
error. If the error persists, contact the place you purchased your 
system for assistance. You should provide the following information: 

• Indicate which version of the operating system you are using. 

• Describe your system's hardware configuration. 

• Provide sufficient information to reproduce the error. Indicate 
which program was running at the time the error occurred. If 
possible, you should also provide a disk with a copy of the program. 

telT1P file ",'rite error 

The disk to which AR68 was writing the temporary file is full. Erase 
unnecessary files, if any, or insert a new disk before you reenter the 
command line. 

usage: ARB8 DRHJ}{[AIJ][FD:] [DPMOD] ARCHIIJE OBMODl [DBMOD2'tt][)filespec] 

This message indicates a syntax error in the command line. The correct 
format for the command line is given, with the possible options in 
brackets. Refer to the section in this manual on AR68 for a more 
detailed explanation of the command line. 
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E-3 



E.l AR68 Error Messages CP/M-68K Programmer's Guide 

Table E-1. (continued) 

Message Meaning 

Write error on filenaMe 

The disk to which AR68 is writing the file indicated by the variable 
f i 1 e n a tTl e is full. Erase unnecessary files, if any, or insert a new disk 
before you reenter the command line. 

E.1.2 AR68 Internal Logic Error Messages 

This section lists messages indicating fatal errors in the internal logic of AR68. If you 
receive one of these messages, contact the place you purchased your system for assistance. 
You should provide the following information: 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 

cannot reopen filename 

seek error on library 

Seek error on tempname 

Unable to re-create--library is in filename 

Note: for the above error, Una b 1 eta r e - ere ate - - 1 i bra r}' i 5 i n f i 1 en a tTl e, 
you should rename the temporary file indicated by the variable f i 1 en a tTl e. AR68 used 
the library to create the temporary file and then deleted the library in order to replace 
it with the updated temporary file. This error occurred because AR68 cannot write the 
temporary file back to the original location. The entire library is in the temporary file. 

--------------------------[!ID DIGITAL RESEARCH™ 
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E.2 AS68 Error Messages 

The CP/M-68K assembler, AS68, returns both nonfatal, diagnostic error messages 
and fatal error messages. Fatal errors stop the assembly of your program. There are two 
types of fatal errors: user-recoverable fatal errors and fatal errors in the internal logic 
of AS68. 

E.2.1 AS68 Diagnostic Error Messages 

Diagnostic messages report errors in the syntax and context of the program being 
assembled without interrupting assembly. Refer to the Motorola 16-Bit Microprocessor 
User's Manual for a full discussion of the assembly language syntax. 

Diagnostic error messages appear in the following format: 

& line no. error message text 

The ampersand (&) indicates that the message comes from AS68. The "line no." 
indicates the line in the source code where the error occurred. The "error message text" 
describes the error. Diagnostic error messages are printed at the console after assembly, 
followed by a message indicating the total number of errors. In a printout, they are 
printed on the line preceding. the error. The AS68 diagnostic error messages are listed 
in Table E-2 in alphabetic order. 

Table E-2. AS68 Diagnostic Error Messages 

Message Meaning 

&: line no. bac.,I,.,la rd assi 9'ntTlent to * 
The assignment statement in the line indicated illegally assigns the 
location counter (*) backward. Change the location counter to a 
forward assignment and reassemble the source file. 

&: line no. bad use of s}'trlbol 

A symbol in the source line indicated has been defined as both global 
and common. A symbol can be either global or common, but not both. 
Delete one of the directives and reassemble the source file. 
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Table E-2. (continued) 

Message Meaning 

&: line no. constant reCJui red 

An expression on the line indicated requires a constant. Supply a 
constant and reassemble the source file. 

&: line no. end statefTlent not at end of source 

The end statement must be at the end of the source code. The end 
statement cannot be followed by a comment or more than one carriage 
return. Place the end statement at the end of the source code, followed 
by a single carriage return only, and reassemble the source file. 

&: line no. illegal addressing fTlO d e 

The instruction on the line indicated has an invalid addressing mode. 
Provide a valid addressing mode and reassemble the source file. 

&: line no. illegal constant 

The line indicated contains an illegal constant. Supply a valid constant 
and reassemble the source file. 

&: line no. illegal expr 

The line indicated contains an illegal expression. Correct the expres-
sion and reassemble the source file. 

&: line no. illegal external 

The line indicated illegally contains an external reference to an 8-bit 
quantity. Rewrite the source code to define the reference locally or 
use a 16-bit reference and reassemble the source file. 

&: line no. illegal forfTlat 

An expression or instruction in the line indicated is illegally formatted. 
Examine the line. Reformat where necessary and reassemble the 
source file. 

&: line no. illegal index register 

The line indicated contains an invalid index register. Supply a valid 
register and reassemble the source file. 

--------------------------IIID DIGITAL RESEARCH™ 
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Table E-2. (continued) 

Message Meaning 

&: line no. illegal relati\)e address 

An addressing mode specified is not valid for the instruction in the 
line indicated. Refer to the Motorola 16-Bit Microprocessor User's 
Manual for valid register modes for the specified instruction. Rewrite 
the source code to use a valid mode and reassemble the file. 

& line no. illegal shift count 

The instruction in the line indicated shifts a quantity more than 31 
times. Modify the source code to correct the error and reassemble the 
source file. 

&: line no. illegal size 

The instruction in the line indicated requires one of the following three 
size specifications: b (byte), w (word), or I (longword). Supply the 
correct size specification and reassemble the source file. 

& line no. illegal string 

The line indicated contains an illegal string. Examine the line. Correct 
the string and reassemble the source file. 

& line no. illegal text delirTliter 

The text delimiter in the line indicated is in the wrong format. Use 
single quotes ( , t ext ') or double quotes ( lite x til) to delimit the 
text and reas~emble the source file. 

& line no. illegal 8-bit displacerrlent 

The line indicated illegally contains a displacement larger than 8-bits. 
Modify the code and reassemble the source file. 

& line no. illegal 8-bit irrHTlediate 

The line indicated illegally contains an immediate operand larger than 
8-bits. Use the 16- or 32-bit form of the instruction and reassemble 
the source file. 
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Table E-2. (continued) 

Message Meaning 

&: line no. illegal is-bit displacelTlent 

The line indicated illegally contains a displacement larger than 16-bits. 
Modify the code and reassemble the source file. 

&: line no. illegal is-bit ilTlITlediate 

The line indicated illegally contains an immediate operand larger than 
16-bits. Use the 32-bit form of the instruction and reassemble the 
source file. 

&: line no. invalid data list 

One or more entries in the data list in the line indicated is invalid. 
Examine the line for the invalid entry. Replace it with a valid entry 
and reassemble the source file. 

&: line no. invalid fir s t operand 

The first operand in an expression in the line indicated is invalid. 
Supply a valid operand and reassemble the source file. 

&: line no. inl.lalid instruction length 

The instruction in the line indicated requires one of the following three 
size specifications: b (byte), w (word), or I (longword). Supply the 
correct size specification and reassemble the source file. 

&: line no. inl.lalid label 

A required operand is not present in the line indicated, or a label 
reference in the line is not in the correct format. Supply a valid label 
and reassemble the source file. 

&: line no. inl.lalid opcode 

The opcode in the line indicated is nonexistent or invalid. Supply a 
valid opcode and reassemble the source file. 

&: line no. invalid second operand 

The second operand in an expression in the line indicated is invalid. 
Supplya valid operand and reassemble the source file. 
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Message 

& line no. 

Table E-2. (continued) 

Meaning 

label redefined 

This message indicates that a label has been defined twice. The second 
definition occurs in the line indicated. Rewrite the source code to 
specify a unique label for each definition and reassemble the source file. 

& line no. Missin~) 

An expression in the line indicated is missing a right parenthesis. 
Supply the missing parenthesis and reassemble the source file. 

& line no. no label for operand 

& line no. 

B: line no. 

B: line no. 

B: line no. 

An operand in the line indicated is missing a label. Supply a label and 
reassemble the source file. 

opcode redefined 

A label in the line indicated has the same mnemonics as a previously 
specified opcode. Respecify the label so that it does not have the same 
spelling as the mnemonic for the opcode. Reassemble the source file. 

re~ister required 

The instruction in the line indicated requires either a source or desti­
nation register. Supply the appropriate register and reassemble the 
source file. 

relocation error 

An expression in the line indicated contains more than one externally 
defined global symbol. Rewrite the source code. Either make one of 
the externally defined global symbols a local symbol, or evaluate the 
expression within the code. Reassemble the source file. 

S}'irlbOl requi red 

A statement in the line indicated requires a symbol. Supply a valid 
symbol and reassemble the source file. 
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Table E-2. (continued) 

Message Meaning 

&: line no. undefined s}'ITlbol in equate 

One of the symbols in the equate directive in the line indicated is 
undefined. Define the symbol and reassemble the source file. 

&: line no. undefined S)'ITlbol 

The line indicated contains an defined symbol that has no been de-
clared global. Either define the symbol within the module or define it 
as a global symbol and reassemble the source file. 

E.2.2 User-recoverable Fatal Error Messages 

The fatal error messages for AS68 are described in Table E-3. When an error occurs 
because the disk is full, AS68 creates a partial file. You should erase the partial file to 
ensure that you do not try to link it. 

Table E-3. User-recoverable Fatal Error Messages 

Message Meaning 

& cannot create init: ASG8SYMB.DAT 

AS68 cannot create the initialization file because the drive code is 
incorrect or the disk to which it was writing the file is full. If you used 
the -S switch to redirect the symbol table to another disk, check the 
drive code. If it is correct, the disk is full. Erase unnecessary files, if 
any, or insert a new disk before you reinitialize AS68. Erase the partial 
file that was created on the full disk to ensure that you do not try to 
link it. 

& expr opstK overflow 

An expression in the line indicated contains too many operations for 
the operations stack. Simplify the expression before you reassemble 
the source code. 

& expr tree overflow 

The expression tree does not have space for the number of terms in 
one of the expressions in the indicated line of source code. Rewrite 
the expression to use fewer terms before you reassemble the source file. 
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Table E-3. (continued) 

Message Meaning 

& I/O error on loader output file 

The disk to which AS68 was writing the loader output file is full. AS68 
wrote a partial file. Erase unnecessary files, if any, or insert a new disk 
and reassemble the source file. Erase the partial file that was created 
on the full disk to ensure that you do not try to link it. 

& I/O write error on it file. 

The disk to which AS68 was writing the intermediate text file is full. 
AS68 wrote a partial file. Erase unnecessary files, if any, or insert a 
new disk and reassemble the source file. Erase the partial file that was 
created on the full disk to ensure that you do no~ try to link it. 

&: it read error itoffset= no. 

The disk to which AS68 was writing the intermediate text file is full. 
AS68 wrote a partial file. The variable Ito f f 5 e t = no. indicates 
the first zero-relative byte number not read. Erase unnecessary files, 
if any, or insert a new disk and reassemble the source file. Erase the 
partial file that was created on the full disk to ensure that you do 
not try to link it. 

& Object file write error 

I The disk to which AS68 was writing the object file is full. AS68 wrote 
a partial file. Erase unnecessary files, if any, or insert a new disk and 
reassemble the source file. Erase the partial file that was created on 
the full disk to ensure that you do not try to link it. 

& overflow of external table 

The source code uses too many externally defined global symbols for 
the size of the external symbol table. Eliminate some externally defined 
global symbols and reassemble the source file. 

& Read Error On Inter~ediate File: ASXXXXn 

The disk to which AS68 was writing the intermediate text file 
AS }.{ }.{}{}{ is full. AS68 wrote a partial file. The variable n indicates 
the drive on which AS}{}{ }.{}{ is located. Erase unnecessary files, if 
any, or insert a new disk and reassemble the source file. Erase the 
partial file that was created on the full disk to ensure that you do not 
try to link it. 
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Table E-3. (continued) 

Message Meaning 

& SYMbol table overflow 

The program uses too many symbols for the symbol table. Eliminate 
some symbols before you reassemble the source code. 

& Unable to open file filenaMe 

The source filename indicated by the variable f i len a tT} e is invalid 
or, has an invalid drive code or user number. Check the filename, drive 
code, and user number: Respecify the command line before you 
reassemble the source file. 

& Unable to open input file 

The filename in the command line indicated does not exist, or has an 
invalid drive code or user number. Check the filename, drive code, 
and user number. Respecify the command line before you reassemble 
the source file. 

& Unable to open teMPOrarY file 

Invalid drive code or the disk to which AS68 was writing is full. Check 
the drive code. If it is correct, the disk is full. Erase unnecessary files, 
if any, or insert a new disk before you reassemble the source file. 

& Unable to read init file: ASG8SYMB.DAT 

The drive code or user number used to specify the initialization file is 
invalid or the assembler has not been initialized. Check the drive code 
and user number. Respecify the command line before you reassemble 
the source file. If the assembler has not been initialized, refer to the 
section in this manual on AS68 for instructions. 

& Write error on init file: ASG8SYMB.DAT 

The disk to which AS68 was writing the initialization file is full. AS68 
wrote a partial file. Erase unnecessary files, if any, or insert a new disk 
and reassemble the source file. Erase the partial file that was created 
on the full disk to ensure that you do not try to link it. 
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Table E-3. (continued) 

Message Meaning 

& write error on it file 

The disk to which AS68 was writing the intermediate text is full. AS68 
wrote a partial file. Erase unnecessary files, if any, or insert a new disk. 
Erase the partial file that was created on the full disk to ensure that 
you do not try to link it. Reassemble the source file. 

E.2.3 Internal Logic Error Messages 

This section lists messages indicating fatal errors in the internal logic of AS68. If you 
receive one of these messages, contact the place you purchased your system for assistance. 
You should provide die following information. 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 

Errors: 

& doitrd: buffer botch pitix=nnn itbuf=nnn end=nnn 

& doitwr: it buffer botch 

& invalid radix in oconst 

& i.t. overflow 

& it sync error ittY=nnn 

& seeK error on it file 

& outword: bad rlflg 

I!ID DIGITAL RESEARCH'" --------------------------
E-13 



E.3 BDOS Error Messages CP/M-68K Programmer's Guide 

E.3 BDOS Error Messages 

The CP/M-68K Basic Disk Operating System, BDOS, returns fatal error messages at 
the console. The BDOS error messages are listed in Table E-4 in alphabetic order with 
explanations and suggested user responses. 

Table E-4. BDOS Error Messages 

Message Meaning 

CP/M Dis., chan9'e error on drive x 

The disk in the drive indicated by the variable x is not the same disk 
the system logged in previously. When the disk was replaced you did 
not enter a CTRL-C to log in the current disk. Therefore, when you 
attempted to write to, erase, or rename a file on the current disk, the 
BDOS set the drive status to read-only and warm booted the system. 
The current disk in the drive was not overwritten. The drive status 
was returned to read-write when the system was warm booted. Each 
time a disk is changed, you must type a CTRL-C to log in the new disk. 

CP/M Dis., file error: filenaMe is Read-OnlY. 
Do YOU .... Iant to: Chan9'e it to read/write (C) t 

or Abort (A)? 

You attempted to write to, erase, or rename a file whose status is 
Read-Only. Specify one of the options enclosed in parentheses. If you 
specify the C option, the BDOS changes the status of the file to 
read-write and continues the operation. The Read-Only protection 
previously assigned to the file is lost. 

If you specify the A option or a CTRL-C, the program terminates and 
CPM-68K returns the system prompt. 
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Table E-4. (continued) 

Message Meaning 

CP/M Disk read error on drive x 
Do YOU want to: Abort (A) t Retr}' (R) t 

or Co~tinue with bad data (C)? 

BDOS. This message indicates a hardware error. Specify one of the 
options enclosed in parentheses. Each option is described below. 

Option Action 

A or CTRL-C Terminates the operation and CP/M-68K returns the 
system prompt. 

R 

C 

Retries the operation. If the retry fails, the system 
reprompts with the option message. 

Ignores the error and continues program execution. 
Be careful if you use this option. Program execution 
should not be continued for some types of programs. 
For example, if you are updating a data base and 
receive this error but continue program execution, 
you can corrupt the index fields and the entire data 
base. For other programs, continuing program 
execution is recommended. For example, when you 
transfer a long text file and receive an error because 
one sector is bad, you can continue transferring the file. 
After the file is transferred, review the file, and add the 
data that was not transferred due to the bad sector. 

CP/M Disk select error on drive x 
Do }'OU .... Iant to: Abort (A) f Retr}' (R) 

There is no disk in the drive or the disk is not inserted correctly. Ensure 
that the disk is securely.inserted in the drive. If you enter the R option, 
the system retries the operation. If you enter the A option or CTRL-C 
the program terminates and CPM-68K returns the system prompt. 
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Table E-4. (continued) 

Message Meaning 

CP/M DisK ~elect error on drive x 

The disk selected in the command line is outside the range A through P. 
CP/M-68K can support up to 16 drives, lettered A through P. Check 
the documentation provided by the manufacturer to find out which 
drives your particular system configuration supports. Specify the 
correct drive code and reenter the command line. 
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E.4 BIOS Error Messages 

The CP/M-68K BIOS error messages are listed in Table E-S in alphabetic order with 
explanations and suggested user responses. 

Table E-5. BIOS Error Messages 

Message Meaning 

BIOS ERROR -- DISK X NOT SUPPORTED 

The disk drive indicated by the variable }-{ is not supported by the 
BIOS. The BDOS supports a maximum of 16 drives, lettered A through 
P. Check the manufacturer's documentation for your system configu­
ration to find out which of the BDOS drives your BIOS implements. 
Specify the correct drive code and reenter the command line. 

BIOS ERROR -- Invalid DisK Status 

The disk controller returned unexpected or incomprehensible infor­
mation to the BIOS. Retry the operation. If the error persists, check 
the hardware. If the error does not come from the hardware, it is 
caused by an error in the internal logic of the BIOS. Contact the place 
you purchased your system for assistance. You should provide the 
following information. 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate 
which program was running at the time the error occurred. If 
possible, you should also provide a disk with a copy of the program. 

E.5 CCP Error Messages 

The CP/M-68K Console Command Processor, CCP, returns two types of error mes­
sages at the console: diagnostic and internal logic error messages. 
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E.5.1 Diagnostic Error Messages 

The CCP error messages are listed in Table E-6 in alphabetic order with explanations 
and suggested user responses. 

Table E-6. CCP Diagnostic Error Messages 

Message Meaning 

bad relocation inforMation bits 

This message is a result of a BDOS Program Load Function (59) error. 
It indicates that the file specified in the command line is not a valid 
executable command file, or that the file has been corrupted. Ensure 
that the file is a command file. Section 3 of this manual describes the 
format of a command file. If the file has been corrupted, reassemble 
or recompile the source file, and relink the file before you reenter the 
command line. 

File already exists 

This error occurs during a REN command. The name specified in the 
command line as the new filename already exists. Use the ERA com­
mand to delete the existing file if you wish to replace it with the 
newfile.If not, select another filename and reenter the REN command 
line. 

insufficient MeMOry or bad file header 

This error cOlild result from one of three causes: 

1. The file is not a valid executable command file. Ensure that you 
are requesting the correct file. This error can occur when you enter 
the filename before you enter the command for a utility. Check the 
appropriate section of this manual or the CPIM-68K Operating 
System User's Guide for the correct command syntax before you 
reenter the command line. If you are trying to run a program when 
this error occurs, the program file may have been corrupted. 
Reassemble or recompile the source file and relink the file before 
you reenter the command line. 

2. The program is too large for the available memory. Add more 
memory boards to the system configuration, or rewrite the pro­
gram to use less memory. 
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Message 

No file 

Table E-6. (continued) 

Meaning 

3. The program is linked to an absolute location in memory that 
cannot be used. The program must be made relocatable, or linked 
to a usable memory location. The BDOS Get/Set TP A Limits 
Function (63) returns the high and low boundaries of the memory 
space that is available for loading programs. 

The filename specified in the command line does not exist. Ensure that 
you use the correct filename and reenter the command line. 

No wildcard filenaMes 

The command specified in the command line does not accept wildcards 
in file specifications. Retype the command line using a specific 
filename. 

read error on prograM load 

This message indicates a premature end-of-file. The file is smaller than 
the header information indicates. Either the file header has been 
corrupted or the file was only partially written. Reassemble, or recom­
pile the source file, and relink the file before you reenter the command 
line. 

SUB file not found 

The file requested either does not exist, or does not have a filetype of 
SUB. Ensure that you are requesting the correct file. Refer to the 
section on SUBMIT in the CPIM-68K Operating System User's Guide 
for information on creating and using submit files. 

REN newfile=oldfile 

The syntax of the REN command line is incorrect. The correct syntax 
is given in the error message. Enter the REN command followed by 
a space, then the new filename, followed immediately by an equals 
sign ( =) and the name of the file you want to rename. 
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Table E-6. (continued) 

Message Meaning 

Too Many ar~UMents: a r ~ UfTl e n t? 

The command line contains too many arguments. The extraneous 
arguments are indicated by the variable a r ~ U fTl e n t. Refer to the 
CPIM-68K Operating System User's Guide for the correct syntax for 
the command. Specify only as many arguments as the command 
syntax allows and reenter the command line. Use a second command 
line for the remaining arguments, if appropriate. 

User:l* ran~e is [0-15] 

The user number specified in the command line is not supported by 
the BIOS. The valid range is enclosed in the square brackets in the 
error message. Specify a user number between 0 and 15 (decimal) 
when you reenter the command line. 

E.5.2 CCP Internal Logic Error Messages 

The following message indicates an undefined failure of the BDOS Program Load 
Function (59). 

Pro~raM Load Error 

If you receive this message, contact the place you purchased your system for assistance. 
You should provide the following information. 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 

E.6 DDT -68K Error Messages 

The CP/M-68K debugger, DDT-68K, returns two types of error messages: nonfatal 
diagnostic error messages and fatal errors in the internal logic of DDT-68K. 
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E.6.1 Diagnostic Error Messages 

Diagnostic error messages are returned at the console as the error occurs. The DDT-
68K error messages are listed in Table E-7 in alphabetic order with explanations and 
suggested user responses. 

Table E-7. DDT-68K Diagnostic Error Messages 

Message Meaning 

Bad or nonexistent RAM at HEX no. 

This error occurs in response to a Set (S), Set Word (SW), or Set 
Longword (SL) command. The message indicates one of two things. 

1. The memory location at HE}{ no. is read-only, an I/O port, or 
nonexistent. Use another location. 

2. The memory location is damaged. Check the hardware. 

Bad relocation bits 

This message is returned from the BDOS Program Load Function (59), 
and means one of two things. 

1. The command file has been corrupted. Rebuild the file. Reassemble 
or recompile the source file, and relink the file before you reenter 
the DDT-68K command line. 

2. The file is linked to an absolute location in memory that is already 
occupied by DDT-68K. Link the file to another location: DDT-68K 

/ occupies approximately 20K of memory, and resides at the highest 
addresses within the TP A. The recommended location for linking 
your file is the base address of the TP A + 100H. BDOS Function 
63, Get/Set TPA Limits, returns the high and low boundaries of 
the TPA. 
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Table E-7. (continued) 

Message Meaning 

Cannot create file 

This error occurs during a Write (W) command. The disk to which 
DDT-68K is writing has no more directory space available: in effect, 
the disk is full. If you have another drive available, reenter the Write 
(W) command and direct the file to the disk on that drive. If you do 
not have another drive available, you must exit DDT-68K (and lose 
the contents of memory). Erase unnecessary files, if any, or insert a 
new disk. 

Cannot open file 

This error occurs during a Read (R) command. It indicates an incor­
rect user number, drive code, or filename. Check the user number, 
drive code, and filename before you reenter the command line. 

Cannot open prograM file 

This message occurs in response to a Load for Execution (E) com­
mand. It indicates an incorrect user number, drive code, or filename. 
Check the user number, drive code, and filename before you reenter 
the command line. 

ERRORt no program or file loaded. 

This error message occurs in response to a Value (V) command when 
you specify the command but no file is loaded. Load a file before 
you reenter the V command. The file can be loaded with a Load for 
Execution (E) or Read (R) command, or by specifying the filename 
when you invoke DDT-68K. 

File too big -- read truncated 

This message occurs during a Read (R) command when the file being 
read is too large to fit in memory. DDT-68K reads only the portion 
of the file that can be read into the existing memory. To debug this 
program, additional memory boards must be added to the system 
configuration. 
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Table E-7. (continued) 

Message Meaning 

File 1",lrite error 

The disk to which DDT-68K is writing is full or the disk contains a 
bad sector. Retry the command. If the error persists, and you have 
another disk drive available, redirect the output to the disk on that 
drive. If you do not have another drive available, you must exit 
DDT-68K. Use the STAT command to check the space on the disk. 
If it is full, erase unnecessary files, if any, or insert a new disk. Because 
the contents of memory are lost when you exit DDT-68K, you must 
reload the file in memory. If the disk was not full, it has a bad sector. 
You should replace the disk. 

**illegal size fold 

This error occurs during a List (L) command. The size field of the 
instruction being disassembled has an illegal value. Use a Display 
(D) command to display the location of the error. This error could 
be caused by one of three things: 

1. The memory location being disassembled does not contain an 
instruction. Ensure that the area selected is an instruction. If not, 
reenter the L command with a correct location. 

2. The size field of the instruction has been corrupted. Use the 
debugging commands in DDT-68K to look for an error that causes 
the program to overwrite itself. Refer to the section in this manual 
on DDT-68K for a complete description of the DDT-68K com­
mands and options. 

3. An invalid instruction was generated by the compiler or assembler 
used to create the program. Recompile or reassemble the source 
file before you reinvoke DDT-68K. 
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Table E-7. (continued) 

Message Meaning 

Insufficient MeMOry or bad file header 

This message occurs in response to a Load for Execution (E) com­
mand. The error could be caused by one of three things: 

1. The system you are using does not have enough memory available. 
Ensure that the program and DDT-68K fit into the TPA. Exit 
DDT-68K. Use the SIZE68 Utility to display the amount of space 
your program occupies in memory. DDT-68K is approximately 
20K bytes. The BDOS Get/Set TP A Limits Function (63) returns 
the high and low boundaries of the TP A. If you do not have 
sufficient space in the TP A to execute your command file and 
DDT-68K simultaneously, additional memory boards must be 
added to the system configuration. 

2. The file is not a command file or has a corrupted header. If the 
command file does not run, but you are sure that your memory 
space is adequate, use the R command to look at the file and 
check the format. You may be trying to debug a file that is not 
a command file. If it is a command file, the header may have been 
corrupted. Reassemble or recompile the source file before you 
reenter the E command line. If the error persists, it may be caused 
by an error in the internal logic of DDT -68K. Contact the place 
you purchased your system for assistance. You should provide 
the following information: 

a. Indicate which version of the operating system you are using. 

b. Describe your system's hardware configuration. 

c. Provide sufficient information to reproduce the error. Indicate 
which program was running at the time the error occurred. If 
possible, you should also provide a disk with a copy of the 
program. 
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Table E-7. (continued) 

Message Meaning 

3. The command file you are debugging is linked to an absolute 
location in memory that is already occupied by DDT-68K. 
DDT-68K is approximately 20K bytes, and usually resides in the 
highest addresses of the TP A. The recommended location for 
linking your file is the base address of the TPA + 100H. The BDOS 
Get/Set TPA Limits Function (63) returns the high and low boun-
daries of the TP A. 

Read e r ro r 

This message may indicate one of three things. Try the operation 
again. If the error persists, try the responses indicated: 

1. A write error at the time the file was created. You must recreate 
the file. If the error reoccurs, or if you cannot write to the disk, the 
disk is bad. 

2. A bad disk. Use PIP or COpy to copy the file from the bad disk to 
a new disk. Any files that cannot be copied must be recreated or 
replaced from backup files. Discard the damaged disk. 

3. A hardware error. If the error persists, check your hardware. 

un H.l"IOIAll"I opcode 

This error occurs in response to a List (L) command if the memory 
location being disassembled does not contain a valid instruction. The 
error may have been caused by one of three things: 

1. You gave the L command the wrong address. Reenter the L com-
mand with the correct address. 

2. The file is not a command file. Ensure that the file you specify is a 
command file and reenter the L command. 
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Table E-7. (continued) 

Message Meaning 

3. The command file has been corrupted. Reassemble or recompile 
the source file before you reread it into memory with a Load for 
Execution (E) or Read (R) command, as appropriate. If the problem 
persists, use the debugging commands in DDT-68K to look for an 
error in the program that causes it to overwrite itself. Refer to the 
section in this manual on DDT-68K for a complete description of 
the DDT-68K commands and options. 

E.6.2 DDT -68K Internal Logic Error Messages 

This section lists fatal errors in the internal logic of DDT-68K. If you receive one of 
these messages, contact the place you purchased your system for assistance. You should 
provide the following information. 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 

Errors: 

ille~al instruction forMat # 

Unknown pro~raM load error 

E.7 DUMP Error Messages 

DUMP returns fatal, diagnostic error messages at the console. The DUMP error 
messages are listed in Table E-8 in alphabetic order with explanations and suggested 
user responses. 
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Table E-8. DUMP Error Messages 

Message Meaning 

Unable to open f i 1 en afTI e 

Either the drive code for the input file indicated by the variable 
f i 1 e n a fTI e is incorrect, or the filename is misspelled. Check the 

filename and drive code before you reenter the DUMP command line. 

Usage: dUCTIP [-shhhhhhJ file 

The command line syntax is incorrect. The correct syntax is given in 
the error message. Specify the DUMP command and the filename. If 
you want to display the contents of the file from a specific address in 
the file, specify the -S option followed by the address. Refer to the 
section in this manual on the DUMP Utility for a discussion of the 
DUMP command line and options. 

E.8 L068 Error·Messages 

The CP/M-68K Linker, L068, returns two types of fatal error messages: diagnostic 
and logic. Both types of fatal error messages have the following format: 

: error message text 

The colon (:) indicates that the error message comes from L068. The "error message 
text" describes the error. 

E.8.1 Fatal Diagnostic Error Messages 

A fatal diagnostic error prevents your program from linking. When the error is caused 
by a full disk, erase the partial file that L068 created on the disk that received the error 
to ensure that you do not use the file. The L068 diagnostic errors are listed in Table E-9 
in alphabetic order with explanations and suggested user responses. 
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Table E-9. L068 Fatal Diagnostic Error Messages 

Message Meaning 

: duplicate definition in ptfilenaMe 

The symbol indicated by the variable p is defined twice. The variable 
f i len a fTI e indicates the file in which the second definition occurred. 
Rewrite the source code. Provide a unique definition for each symbol ' 
and reassemble or recompile the source code before you relink the file. 

: file forMat error: filenafTle 

The file indicated by the variable f i len a fTI e is either not an object 
file or the file has been corrupted. Ensure that the file is an object file, 
output by the assembler or compiler. Reassemble or recompile the file 
before you relink it. 

: File ForMat Error: Invalid SYMbol fla~s = fla~s 
L068 does not recognize the symbol flags indicated by the variable 
f I a ~ s. The file L068 read is either not an object file or it has been 
corrupted. Ensure that the file is an object file, output by the assembler 
or compiler. Reassemble or recompile the file before you relink it. 

: File ForfTlat Error: inl.lalid relocation fla~ in filenafTle 

The contents of the file indicated by the variable f i I e 11 a fTl e are in­
correctly formatted. The file either is not an object file or has been. 
corrupted. Ensure that the file is an object file, output by the assembler 
or compiler. If the file is an object file but this error occurs, the file 
has been corrupted. Reassemble or recompile the file before you re- : 
link it. 

: File ForMat Error: no relocation bits in filenafTle 

The file indicated by the variable f i 1 en a fTl e either is not an object 
file or has been corrupted. Ensure that the file is an object file, output 
by the assembler or compiler. If the file is an object file but this error 
occurs, then the file has been corrupted. Reassemble or recompile the 
file before you relink it. 

: Ille~al option p 

The option in the command line indicated by the variable p is invalid. 
Supply a valid option and relink. 
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Table E-9. (continued) 

Message Meaning 

: Invalid 10G8 argument list 

This message indicates format errors or invalid options in the com­
mand line. Examine the command line to locate the error. Correct the 
error and relink. 

: output file write error 

The disk to which L068 is writing is full. Erase unnecessary files, if 
any, or insert a new disk before you reenter the L068 command line. 

: read error on file: filenalTle 

The object file indicated by the variable f i len a ITI e does not have 
enough bytes. The file either is incorrectly formatted or has been 
corrupted. This error is commonly caused when the input to L068 is 
a partially assembled or compiled object file. The assembler, AS68, 
and some compilers create partial object files when they receive the 
dis ~\ f u I I abo r t message while assembling or compiling a file. 
Ensure that the file is a complete object file. Reassemble or recompile 
the file before you relink it. 

: symbol table overflow 

The object code contains too many symbols for the size of the symbol 
table. Rewrite the source code to use fewer symbols. Reassemble or 
recompile the source code before you relink the file. 

: Unable to create filename 

Either the output file indicated by f i len a ITI e has an invalid drive 
code, or the disk to which L068 is writing is full. Check the drive 
code. If it is correct, the disk is full. Erase unnecessary files, if any, or 
insert a new disk before you reenter the L068 command line. 

: unable to open filename 

The filename indicated by the variable f i len alTI e is invalid, or the 
file does not exist. Check the filename before you reenter the L068 
command line. 
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Table E-9. (continued) 

Message Meaning 

: Unable to open teITIPOrar}' file: filenalTle 

Either the file, indicated by f i len a ITI e, has an invalid drive code, 
specified by the f option, or the disk to which L068 is writing is full. 
Check the drive code. If it is correct, the disk is full. Erase unnecessary 
files, if any, or insert a new disk before you reenter the L068 command 
line. 

: Undefined s}'ITlbol (s) 

The symbol or symbols which are listed one per line on the lines 
following the error message are undefined. Provide a valid definition 
and reassemble the source code before you reenter the L068 command 
line. 

E.8.2 L068 Internal Logic Error Messages 

This section lists messages indicating fatal errors in the internal logic of L068. If you 
receive one of these messages, contact the place you purchased your system for assistance. 
You should provide the following information: 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 
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Errors: 

asgnext botch 

finalwr: text size error 

relative address overflow at Ix in sn 

seeK error on file f i I enafTle 

short address overflow in fi lenafrle 

unable to reopen filenaMe 

E.9 NM68 Error Messages 

NM68 returns fatal diagnostic error messages at the console. The NM68 error 
messages are listed in Table E-l0 in alphabetic order with explanations and suggested 
user responses. 
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Table E-10. NM68 Error Messages 

Message Meaning 

File forMat error: filenaMe 

The input file indicated by the variable f i 1 en aM e is neither an 
object file nor a command file. This message can also indicate a 
corrupted file. NM68 prints the symbol table of an object file or a 
command file. Ensure that the file is one of these types of file. If the 
file is an object or command file and you receive this message, the file 
is corrupted. Rebuild the file with the compiler or assembler. If the 
file is a command file, relink it. Reenter the NM68 command line. 

read error on file: filenaMe 

The input file indicated by the variable f i 1 en aM e is truncated. 
Rebuild the file with the compiler or assembler. If the file is a command 
file, relink it. Reenter the NM68 command line. 

unable to open filenaMe 

The filename indicated by the variable f i 1 e n aM e is incorrect. 
Check the spelling of the filename and reenter the command line. 

Usage: nMG8 obJectfile 

The command line syntax is incorrect. Use the syntax given in the 
error message and reenter the command line. 

E.10 RELOC Error Messages 

The Relocation Utility (RELOC) returns fatal error messages at the console. RELOC 
error messages are listed in Table E-11 in alphabetic order with explanations and 
suggested user responses. 
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Table E-11. RELOC Error Messages 

Message Meaning 

create filenalTle 

Either the drive code for the output file indicated by the variable 
f i 1 e n a ITl e is incorrect, or the disk to which RELOC is writing is 

full. Check the drive code. If it is correct, the disk is full. Erase 
unnecessary files, if any, or insert a new disk before you reenter the 
RELOC command line. 

Cannot open file 

The input file indicated by the variable f i 1 en a tTl e does not exist. 
Ensure that you type the correct filename when you reenter the 
RELOC command line. 

Cannot re-open filenaMe 

This error message indicates a hardware error. Check the hardware 
for errors. This error most often occurs in the disk, disk drive, or 
memory. 

file forMat error: filena{Ile 

This error occurs because the first word in the header record of the 
command file must contain the value 601AH and the file must contain 
relocation bits. If your file does not meet these criteria, you cannot 
use RELOC. 

1. The file indicated by the variable f i 1 en a tTl e is not a command 
file with contiguous program segments (the first word in the header 
record is 601AH). If the file is an object file, link it before you 
reenter the RELOC command line. 

2. The file does not have relocation bits because it is already linked 
to an absolute location. Use the original source file that contains 
relocation bits with RELOC. 

Illegal base address=hex no. 

The odd base address indicated by the variable hex no. is invalid 
under CP/M-68K. Base addresses must be even. Specify an even base 
address and reenter the RELOC command line. 
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Table E-11. (continued) 

Message Meaning 

Ille~al option: x 

The option specified for the RELOC command must be -b. The invalid 
option is indicated by the variable x . Replace the invalid option with 
-b and reenter the RELOC command line. 

Ille~al reloc = x at address 

This message may indicate one of two things: 

1. The command file is truncated or corrupted. RELOC recognized 
the error because the relocation value indicated by the variable x 
is invalid. The variable add res s indicates the location in memory 
of the invalid relocation value. Rebuild the file. Reassemble or 
recompile, and relink the file before you reenter the RELOC com­
mand line. 

2. The file has no relocation bits. Use the original source code with 
relocation bits and try again. 

Read error on filenaMe 

The input file indicated by the variable f i len a ITI e is truncated or 
corrupted. Rebuild the file. Reassemble, or recompile, and relink the 
file before you reenter the RELOC command line. 

1S-bit overflow at address 

The address indicated by the variable add res s cannot contain a 
16-bit quantity. Source code that uses 16-bit offsets must fit in the 
first 64K bytes of memory. BDOS Function 63, Get/Set TPA Limits, 

,returns the high and low boundaries of the memory available for 
loading programs. SIZE68 displays the amount of memory space a 
program occupies. Use the Get/Set TPA Limits Function and SIZE68 
to ensure that the program fits in the first 64 K of memory. If the 
program does not fit, you must rewrite the source code to use 32-bit 
offsets. 
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Table E-l1. (continued) 

Message Meaning 

Usage: reloc -bhhhhhh input ouput 
where hhhhhh is new base address 

input is relocatable file 
output is absolute file 

This message indicates a syntax error in the RELOC command line. 
The correct syntax is given in the error message. Retype the command 
line with the correct syntax. Refer to the section in this manual on the 
RELOC Utility for more detailed information on the command line 
syntax. 

Write error on filenaMe Offset = x data = x error = x 

The disk to which RELOC is writing is full. Erase unnecessary files, 
if any, or insert a new disk before you reenter the RELOC command 
line. 

E.ll SENDC68 Error Messages 

SENDC68 returns two types of fatal error messages: diagnostic and internal logic 
error messages. 
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E.ll.l Diagnostic Error Messages 

The SENDC68 diagnostic error messages are listed in Table E-12 in alphabetic order 
with explanations and suggested user responses. 

Table E-12. SENDC68 Diagnostic Error Messages 

Message Meaning 

file forfTlat error: filenarrte 

The file indicated by the variable f i 1 en afTl e is not a command file. 
The file input to SENDC68 must be a command file, output by the 
linker (L068). Ensure that the file specified is a command file. 

read error on file: filenafrle 

The file indicated by the variable f i 1 en a fTl e is truncated. Rebuild 
the file by recompiling or reassembling, and relink it before you reenter 
the SENDC68 command line. 

unable to create filenaMe 

This message indicates an invalid drive code for the output file indi­
cated by the variable f i len a fTl e . It can also mean that the disk to 
which SENDC68 is writing is full. Check the drive code. If it is correct, 
the disk is full. Erase unnecessary files, if any, or insert a new disk 
before you reenter the SENDC68 command line. 

unable to open filenaMe 

The input file indicated by the variable f i 1 en a fTl e does not exist. 
Check the filename and retype the SENDC68 command line. 

Usa~e: sendcGB [-] COMMandfile [outputfile] 

This message indicates a syntax error in the SENDC68 command line. 
The correct syntax is given in the error message. Retype the command 
line using the correct syntax. 

E.ll.2 SENDC68 Internal Logic Error Messages 

The following is a fatal error in the internal logic of SENDC68. 

seek error on file filenaMe 
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If you receive this message, contact the place you purchased your system for assistance. 
You should provide the following information. 

1. Indicate which version of the operating system you are using. 

2. Describe your system's hardware configuration. 

3. Provide sufficient information to reproduce the error. Indicate which program 
was running at the time the error occurred. If possible, you should also provide 
a disk with a copy of the program. 

E.12 SIZE68 Error Messages 

SIZE68 returns fatal, diagnostic error messages at the console. The SIZE68 error 
messages are listed in Table E-13 in alphabetic order with explanations and suggested 
user responses. 

Table E-13. SIZE68 Error Messages 

Message Meaning 

File forlTlat error: filenalTle 

The file indicated by tht:: variable f i 1 en a ITI e is neither an object file 
nor a command file. SIZE68 reqUIres eIther an object file, output by 
the assembler or the compiler, or a command file, output by the linker. 
Ensure that the file specified is one of these and reenter the SIZE68 
command line. 

re ad e r ro r on filenalTle 

The file indicated by the variable f i 1 en a ITI e is truncated. Rebuild 
the file. Reassemble or recompile, and relink the source file before you 
reenter the SIZE68 command line. 

unable to open filenalTle 

Either the drive code is incorrect, or the file indicated by the variable 
f i 1 enalTle does not exist. Check the drive code and filename. 
Reenter the SIZE68 command line. 

End of Appendix E 
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Appendix F 
New Functions and Implementation Changes 

CP/M-68K has six new Basic Disk Operating System (BDOS) functions and additional 
implementation changes in the BDOS functions and data structures that differ from 
other CP/M systems. 

Table F-1. New BDOS Functions 

Function I Number 

Get Free Disk Space 46 

Chain To Program 47 

Flush Buffers 48 

Set Exception Vector 61 

Set Supervisor State 62 

Get/Set TP A Limits 63 
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F.1 BDOSFunction and Data Structure Changes 

Implementation changes in CP/M-68K BDOS functions and data structures are de­
scribed in the following table: 

Table F-2. BDOS Function Implementation Changes 

BDOS Function I Number I Implementation Change 

Return Version Number 12 

Reset Disk System 14 

Open File 15 

Get Disk Parameters 31 

Contains the version number 2022H indicat­
ingCP/M-68KVersion 1.1. 

Does not log in disk drive A when it resets the 
disk system. 

Opens a file only at extent 0, the base extent. 

Returns a copy of the Disk Parameter Block 
(DPB). 

Table F-3. BDOS Data Structure Implementation Changes 

Structure 

Base Page 

File Control Block 

I Implementation Change 

Additional information has been added. The base page 
is no longer located at a fixed address. Appendix C 
outlines the structure of the base page. 

The byte sequence for the Random Record Field has 
changed. The most significant byte (rO) is first and the 
least significant byte (r2) is last. 
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F.2 BDOS Functions Not Supported by CP/M-68K 

The following table contains functions and commands supported by other CP/M 
systems, but that are not supported by CP/M-68K. 

Table F-4. BDOS Functions Not Supported by CP/M-68K 

BDOS Function I Number 

Get Address of Allocation Vector 27 

Set DMA Base+ 51 

Get DMA Base + 52 

Get Maximum Memory* 53 

Get Absolute Memory* 54 

Allocate Absolute Memory* 55 

Free Memory* 56 

Free All Memory* 57 

+ The 68000 microprocessor does not have a 
segmented architecture. Therefore, functions 
involving segment registers are not relevant to 
CP/M-68K. 

* CP/M-68K does not have memory management 
functions. 

In addition to the above BDOS Functions, CP/M-68K does not support the Assemble (A) 
command in DDT-68K. 

End of Appendix F 

I!IDDIGITAL RESEARCH™ -------------------------
F-3 





A 

A command (AR68), 7-5 
absolute 

file, 7-9 
origin directive (org), 5-8 

access operating system, 1-2 
additional serial 110 functions, 4-53 
address, 1-8 

errors, 4-72 
AR68, 1-3, 7-1 

commands, 7-3 
error messages, E-1 
errors, 7-8 

archive utility (AR68), 1-3, 7-1 
AS68, 1-3 

assembly language, 5-10 
error messages, E-5 
instruction set, D-1 
invoking, 5-1, 5-10 

assembler (AS68) operation, 1-3,5-1 
assembly language 

directives, 5-3 
extensions, 5-12 

auxiliary 

B 

input, 4-53, A-1 
output, 4-54, A-1 

-Baddress, L068, 6-3 
bad vector error, 4-72 
base page, 1-2,2-2,4-69, C-1 
Basic Disk Operating System (BDOS), 

1-1,2-5 
Basic 110 System (BIOS), 1-1,2-5 

Index 

.bass directive, 5-12 
BDOS, 1-1 

functions, 4-1 
direct console 110, 4-47 
error messages, E-14 
invoking, 4-3 
organization of, 4-4 
output console function, 4-4 
parameters, 4-3 
system reset function, (0),2-4 

BIOS, 1-1 
error messages, E-16 
functions, A-1 
parameter block (BPB), 4-65 
return code, 4-65 

block storage segment (bss), 1-8 
branch instructions, 5-12 
bsr instruction, 5-12 
bss, 1-8 

directive, 5-4 
built-in commands, 2-1 
bus errors, 4-72 

c 
CCP, 1-1,4-69 
CDPB, 4-40 
chain to program function, 4-63 
character 110 functions, 4-44 
close file function, 4-12, 4-23 
cold start loader, 1-1 
command 

file format, 1-2, 3-1 
tail, 2-3 

common directive (comm), 5-4, 5-13 
compute file size function, 4-28 
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Conin function, A-I 
Conout function, A-I 
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Console Command Processor (CCP), 

1-1,2-5 
console 110 functions, 4-45, 4-46 
Const function, A-I 
CP/M-68K, 

architecture, ·1-2 
commands, 1-3, 1-4 
default memory model, 2-5 
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operating system, 1-1 
terminology, 1-8 
text editor, 1-4 

CPM.SYS file, 1-1 
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D, DDT-68K Display command, 8-3 
D, AR68 command, 7-3 
-Daddress (L068), 6-3 
data 

directive, 5-4, 5-12 
segment, 1-8 

DDT-68K, 1-3 
command 

conventions, 8-1 
summary, 8-2 

error messages, E-20 
operation, 8-1 
terminating, 8-2 

define 
constant directive (dc), 5-4 
storage directive (ds), 5-5 

delete file function, 4-15 
delimiter characters, 1-6 

DIR, 1-4 
direct BIOS call function, 4-65 
direct console 110 function, 4-47 
DIRS, 1-4 
disk 

change error, 4-7, 4-38 
directory, 4-13 
file error, 4-7, 4-9 
read error, 4-7 
select error, 4-7 
write error, 4-7 

DMA buffer, 4-21 
DPB, 4-40 
drive 
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select code, 1-6 

DUMP, 1-3, 7-1, 7-8 
DUMP 

E 

error messages, E-26 
invoking, 7-8 
output, 7-8 

E, DDT-68K Load for Execution 
command, 8-4 

editing control functions, 4-50 
end directive, 5-5 
endc directive, 5-5 
equate directive (equ), 5-6 
ERA, 1-4 
error messages 

AR68 fatal, E-l 
AS68, E-5 
BDOS, E-14 
BIOS, E-16 
DDT-68K, E-20 
DUMP, E-26 
L068, E-27 
NM68, E-31 
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RELOC, E-32 
SENDC68, E-35 
SIZE 68, E-37 

errors, 
address, 4-72 
AR68, 7-8 
bus, 4-72 

even directive, 5-6 
exception 

functions, 4-70 
handler, 4-71, 4-74 
parameter block (EPB), 4-71 
vectors, 1-1,2-5,4-71 

exiting transient programs, 2-4 

F 

F, DDT-68K Fill command, 8-5 
-F, L068 option, 5-13 
file 

access functions, 4-4 
attributes, 4-22, 4-23 
Control Block (FCB), 4-5 
loading, 2-2 
processing errors, 4-7 
size, 4-28 
structure, 1-1 
system access, 1-2 
filetype fields, 1-6 
flush buffers function, 4-64, A-I 
free sector count, 4-43 
function code, 4-67 
functions 

BDOS, 4-1 
console, 4-44 

G 

G, DDT-68K Go command, 8-5 
get 

address of disk parameter block, 4-40 
console status, 4-52 
disk free space, 4-43 
disk parameters, 4-40 
110 byte, 4-57, A-I 
memory region table address, A-I 
or set user code, 4-62 
Read-Only vector, 4-39 
/set TPA limits, 4-75 

.globl directive, 5 -12 

H 

H, DDT-68K Hexadecimal Math 
command, 8-6 

header, 3-1 
home function, A-I 

I 

-I, L068 option, 6-2 
I , DDT-68K Input Command Tail 

command, 8-6 
I/O functions 

byte, 4-55 
character, 4-44 
direct console, 4-47 

init function, A-I 
initial stack pointer, 4-69 
instruction set summary, (AS68), D-l 
invoking 

AR68, 6-1 
AS68, 5-10 
BDOS functions, 4-3 
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DUMP, 7-8 
RELOC, 7-11 
SIZE68, 7-13 

IOBYTE, 4-55 

J 

jsr instruction, 5-12 

L 

L, DDT-68K List command, 8-7 
line editing controls, 4-51 
linker (L068) operation, 6-1 
List 

function, A-1 
output function, 4-55 

Listst function, A-1 
L068, 1-3 

error messages, E-27 
load parameter block (LPB), 4-67,4-68 
loading a program in memory, 2-2 
logical 

console device, 4-45, 4-50,4-72 
list device (LIST), 4-55 

login vector, 4-36 
longword, 1-8 

M 

M, DDT-68K Move command, 8-7 
make file function, 4-19 
message filename, L068, 6-3 
multiple programs, loading, 2-3 

N 

nibble, 1-8 
NM68 

o 

error messages, E-31 
utility, 1-3 

object filename option (L068), 6-3 
offset directive, 1-8, 5-8 
-0, L068 option, 6-2 
open file function, 4-11, 4-23,4-24 
operating system access, 1-2 
options, AR68, 7-3 

p 

page directive, 5-8 
physical file size, 4-29 
PIP, 1-4 
print string function, 4-49 
printer switch, 4-46 
program 

control functions, 4-58 
counter (PC), 8-5, 8-11 
execution tracing of, 8-9 
load function, 4-67, 4-69 
loading, 2-2 
load parameter block (LPB), 3-7 
segments, 2-2, 3-1 

programming 
tools and commands, 1-2 
utilities, 7-1 
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R (Read) command 
AR68, 7-4 
DDT-68K, 8-8 

random record field and number, 
4-24,4-29 

read 
console buffer function, 4-50 
error, 4-8 
function, A-1 . 
random function, 4-24 
sequential function, 4-16 

read-only bit, 4-39 
register mask directive, 5-9 
RELOC error messages, E-32 
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information, 3-6 
utility (RELOC), 1-3, 7-1, 7-9, 7-11 
words, 3-8 

REN, 1-4 
rename file function, 4-20 
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disk system function, 4-34 
drive function, 4-42 

resident system extensions (RSXs), 4-73 
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current disk function, 4-37 
from subroutine (RTS), 4-69 
login- vector function, 4-36 
version number function, 4-60 

-R, L068 option, 6-1 
RSX, 4-73 

s 
S, DDT-68K Set command, 8-8 
search for first function, 4-13 
search for next function, 4-14 

section directive, 5-9 
. Sectran function, A-1 
segment 

block, 1-8 
data, 1-8 
text, 1-8 

Seldsk function, A-1 
select disk function, 4-35 
SENDC68 

error messages, E-35 
utility, 1-3, 7-1, 7-4 

serial 110 functions, 4-53 
set 

direct memory access (DMA) 
address, 4-21 

exception vector, 4-71, A-1 
file attributes, 4-22, 4-23 
110 byte, 4-58, A-1 
random record, 4-30, 4-31 
supervisor state, 4-74 
/Get user code, 4-62 

Setdma function, A-1 
Setsec function, A-1 
Settrk function, A-1 
shift instruction, 5-12 
SIZE68 

error messages, E-37 
output, 7-14 
utility, 1-3, 7-1 

-S, L068 option, 6-1 
sparse files, 4-29 
start scroll, 4-46 
status register, 8 -11 
stop scroll, 4-46 
SUBMIT, 1-4 
supervisor stack and state, 4-74 
symbol 

table, 3-1, 3-4 
printing of, 3-6 

type,. 3-7 
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T 

control functions, 4-58 
reset function, 4-59 
stack pointer, 8-11 
state, 4-72 

-Taddress, L068, 6-2 
T, DDT-68K Trace command, 8-9 
T, AR68 command, 7-6 
tab characters, 4-45 
terminating DDT-68K, 8-2 
text 

directive, 5-9, 5-12 
segment, 1-8 

TP AB parameters field, 4-76 
transient 

command, 2-1 
program area (TP A), 4-75 
programs, 1-2 

exiting, 2-4 
Trap 2 instruction,4-4 
TYPE, 1-4 

u 
-Uname, L068 option, 6-2 
U, DDT-68K Untrace command, 8-9 
user 

number, 4-62 
stack, 2-2 

pointer, 8-11 
USER, 1-4 

v 
V, DDT-68K Value command, 8-10 
V, AR68 option, 7-3, 7-5, 7-6, 7-7 
vector number and values, 4-71 
version 

dependent programming, 4-60 
numbers, 4-61 

return, 4-60 
virtual file size, 4-29 

w 
W, Write command 

AR68, 7-6 
DDT-68K, 8-10 

warm boot function, A-1 
wildcards, 1-7, 4-11 
word, 1-8 
write 

x 

error, 4-7 
function, A-1 
protect disk function, 4-38 
random function, 4-26 
sequential function, 4-17, 4-18 

X, DDT-68K Examine CPU State 
command, 8-11 

X, AR68 command, 7-7 
-X, L068 option, 6-2 

z 
-Zaddress, L068, 6-2 
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Reader Comment Card 
We welcome your comments and suggestions. They help us provide you with better 
product documentation. 

Date 

1. What sections of this manual are especially helpful? 

2. What suggestions do you have for improving this manual? What information 
is missing or incomplete? Where are examples needed? 

3. Did you find errors in this manual? (Specify section and page number.) 
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