Zapple

Monitor

Quality Software From

Computer Design Labs
342 Columbus Ave. Trenton, N.J. 08629

Copyright 1979 by.Com'puter Design Labs.



e

.

Page'1

COMMANDS

The following is a 1list of commands for the Zapple

Monitor. Precise definitions and usage notes are covered in
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the next section.

ASSIGN reader, punch, conscle or list device options
from the console.

BYE (system shut down).

COMPARE the contents of memory with the reader input and
display any differences.

DISPLAY the contents of any defined memory area in Hex.
END OF FILE statement generator.

FILL any defined area of memory with a constant.

GOTO an address and execute. With breakpointing.

HEX MATH. Gives the sum and difference of two Hex
numbers.

USER DEFINED.

JUSTIFY MEMORY - a non-destructive test for hard memory
failures.

USER DEFINED.

LOAD a binary file. .

MOVE a defined memory area to another starting address.
NULLS to the punch device.

USER DEFINED.,

PUT ASCII characters into memory from the keyboard.

QUERY I/O ports - may output or input any value to or
from any I/0 port.
READ a Hex file. Performs checksum, relocating,

offsetting, etc.

SUBSTITUTE and/or examine any value at any address (in
hex) .

TYPEs the contents of a defined memory block in their
ASCII equivalent.

UNLOAD a binary tape to the punch device.

VERIFY the contents of a defined memory block against
that of another block and display the differences.

WRITE a checksummed hex file to the punch device.
eXAMINE and/or modify any or all registers including the
special Z-80 registers.

"Yis there”. Search memory for defined byte strings and
display all the addresses where they are found.

"2 end". Locate and display the highest address in
memory.
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D. COMMAND SET USAGE

The following section lists the commands, and describes
their format and their wuse. It should be noted that the
Zapple Monitor recognizes both upper and lower case letters
for its commands, and that in general, a command which is
printing can be stopped with a CONTROL C, which is checked
during a carriage return = line feed sequence. The following
EXAMPLES show a comma [,] as a delimiter between parameters,
however a space may also be used. If an error is made while
inputting a command from the keyboard, it may be terminated
by a rubout and the command re-typed. An asterisk 1is
displayed indicating an ABORT of some kind.

COMMAND DESCRIPTION

A ASSIGNMENT OF I/0 DEVICES: The monitor system is
cavable of supporting up to 4 logical devices, these
being: The CONSOLE, The READER, the PUNCH, and the
LIST DEVICE. To these may be connected 4 different
actual I/0 devices, for a total of 16 direct
combinations of I/0 device and function. The
specific permutations are:

LOGICAL DEVICE ASSIGNED DEVICES

CONSOLE TTY
CRT
BATCH
USER (user defined)

READER TTY
’ CASSETTE
PAPER
(HIGH SPEED READER
user written)
USER (user defined)

PUNCH TTY
CASSETTE
PAPER
(HIGH SPEED PUNCH
user written)
USER (user defined)

LIST DEVICE TTY
CRT
LINE PRINTER (user written)
USER (user defined)

The default mode for each 1logical device is
always the teleprinter.

Assignments are made using the following
format:
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EXAMPLE: AC=C(cr)

assigns the console equal to the Crt (video
terminal) device. similarly:

EXAMPLE: - AR=T (cr) .
assigns the reader device to be the teleprinter.

While performing a command which requires a
reader input (C,L,R), if the assigned reader is the
Televprinter, the software will 1look for a character
from the TTY input. If a character 1is not recieved
within a few seconds, it will ABORT, printing an
asterisk [*], and return to the command wmode.
Similarly, if the assigned reader is the Cassette
device, and you WISH to abort for some reason,
changing the position of any of the SENSE switches
will force an ABORT. On the external reader
routines, returning with the carry set indicates an
abort (or OUT OF DATA) condition.

When assigning a device, only the first letter
initial of its name is reguired.

The Monitor itself is set-up to support the
TTY, CRT and Cassette routines. The other
assignments require the addition of user's routines.
These are addressed via the commands, which vector
to starting addresses.

EXAMPLE: AL=L(cr)

assians the list device to be the 1line printer. It
vectors to (start address) +8l12H, or 12H above the
end of the monitor. That would be the address for
the line printer routine. For details of these
arrangements, see the Source Documentation.

Within the above, the assign console egquals
batch "AC=B(cr)" deserves further mention. In BATCH
mode, the READER is made the Keyboard input, and the
LIST DEVICE is made the console output. This allows
the running of a job directly from the reader input,
with the result being output to the list device.

A typical use of this assignment would be the
reconstruction of a lengthly text editing job where
the text and your editing commands have all been
saved on paper tape. With the BATCH MODE, you may
assian the reader egquals the TTY, the List device
eauals the TTY, and Console equals BATCH. Running
the tape through the reader 1is the same as you
redoing the entire text wediting by hand, and the
output will go to the TTY and be printed. On a very
lengthly job, you could even start the process, and
go away until it's done. Its usefullness is limited
only by your imaagination.



Page U,

B BYE. This command completly shuts down the
system. It is useful where children might have
access to the system, where a telephone

communications 1link 1is established wunder remote
control, or anytime when the operator wishes to make
the system inaccessible to unauthorized use.

EXAMPLE: B

completly kills the keyboard. Recovery from the

shut-down is accomplished simply by inputting a

CONTROL-SHIFT N from the keyboard. (ASCII

equivalent 1is a Record Separator =~ “RS"; HEX

S character is a 1EH.) The monitor will sign on and

i print a greater-than sign (>), however the register
storage area will not be cleared.

] C COMPARE the reader 1input with memory. This
I command 1is wuseful for verifyving correct loads,

verifying that a dumped tape matches with its source
{ etc.

EXAMPLE: C1000,2000(cr,start reader)

! compares the memory block 1000H to 20008 .with the
input from the reader device.

For those with automatic readers, the operation
is very simple. Assign the Reader equal to the
device you wish to enter the data against, type
j C(starting address), (ending address){(cr), and the
I reader will start. The first character read by the
‘ reader will be the one matched with the starting
address. If any discrepencies are encountered, the
reader will stop, and the address (in hex) of the
error will be printed on the display. The reader
will restart, and continue in this fashion until the
entire tape is compared.

If your reader <cannot operate automatically, start
the reader manually. If an error 1is encountered,
however, while the incorrect address 1is Dbeina
printed, the reader will continue, and get "“out of
sync" with the compare action. Therefore, it is
necessary to manuvally stop the reader if an error is
encountered, and manually reposition the tape to the
byte following the error. (An excellent article on
how to convert ASR33 type readers to automatic ‘
operation was recently presented in INTERFACE
magazine.)

D DISPLAY memory contents. This command displays
the contents of memory in Hex. Memory is displayed

v
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16 bytes per line, with the starting address of the
line given as the first piece of data on the line.

, EXAMPLE : D100, 1FF (cr)

, , will display in hex the wvalues contained 1in the
£ memory block 100H to 1FFH.

I E END OF FILE. This command generates the end of

file pattern for the checksum loader. It 1is used
- after punching a block of memory to the punch device
f. using the "W" command. An address parameter for the
R end of file may be given if so desired.

{s EXAMPLE : E(cr)
will generate an "end of file marker".
f EXAMPLE ; E100 (cr)

generates the EOF marker with the address parameter
[ "100H". When loading such a file, upon completion,
I the address contained in the End of File will be

placed in the "P" register. Execution of the program
‘ may ‘then be initiated by typing "G(cr)".

L F FILL command. This command fills a block of
memory with a specific value. It is guite handy for
initializing a block to a specific value (such as
for tests, zeroing memory when starting up, etc.)
*NOTE: Avoid doing this over the monitor's stack
area. This area may be determined as being between
l the value you get when typing the 2 command, and the

value 1in the S register upon sign-on. It s

approximately 60H bytes below the "Top of memory"
f {Z) .

,-....—,

The format for the command is:
EXAMPLE: F100, 1FF,FF
fills memory block 100H to lFFH with the value FFH.

G GOTO command. This command allows the user to
cause the processor to GOTO ‘an address and execute
the ©orogram from that address. In the actual
performing of the G command, a program, which has
been placed in the stack area during the sign-on of
the monitor, 1is executed. This program will first
take all of the values 1in the reqgister storage area
(displayed with the X command), and stuff them in

their correct registers in the CPU, and finally JMP
to the proaram address being requested by the

s,
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operator. If this short program up in the stack has
been destroyed (as a result of a "blow-up", or the F
or M commands, etc.) the monitor will not be able to
GO anywhere, and a manual restart of the monitor
will be reauired. Whenever the monitor is restarted
at the initialization wpoint (first address I.E.
OF000H), the contents of the registers are set to
ZERO with the exception of the S (stack), which
contains a wvalid stack address. This actual value
depends on the amount of memory in the system, etc.
In its simplest form, the letter "G" accompanied by
a parameter causes the processor to go to that
address and start execution.

EXAMPLE: G1000

would cause the processor to goto address 1000 (H)
and execute from that address.

Additionally, one or two breakpoints may be set.
EXAMPLE: G1000,1005,1010

would cause the ©program to start execution at
address 1000H, and IN THE EVENT that the program
gets to address 1005, OR 1010, the program will stop
execution, and return to the monitor, printing an
"at" sign, and the address of the breakpoint that
was executed. (I.E. @1010 ) It then prints the ">"
prompt, awaiting further instructions. This action
also cancels any breakpoints previously set.

Breakpoints must be set at locations containing an
instruction byte. This 1is a SOFTWARE breakpoint
system, and requires either RAM at RST 7 (restart 7,
addr. 0038H), or if using ROM, a permanent JMP to
the monitor TRAP address (OF01EH) at 0038H.
Remember, this is a SOFTWARE breakpoint system, and
the program being debugged must be in non-protected
Read/Write memory.

EXAMPLE: *C2 JNZ 1234H
34
12
*3E MVI A,CR
0D
*21 LXI H,1000H
00
10
*77 MOV M,A
*23 INX H
*CD CALL 5678H
78
56

The asterisks (*) mark the bytes that may be used as
breakpoints.
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H HEX MATH. This command allows the execution of
hexidecimal arithmetic directly from the console. it
will give the sum and difference of any two hex
numbers entered.

EXAMPLE: H1000,1010(cr)
2010 FFFO
>

2010H being the sum, and FFF0 being the difference
of the two hex values.

J The J command is a non-destructive memory test.
The command reads any given byte, complements it,
writes into the location the complement, compares
the complement with the accumulator, and rewrites
the original byte into the location. The command is
used with two parameters, delineating the block of

| memory to be checked.

{ - EXAMPLE: J1000,1FFF

{ would perform the above test on the block 1000H to
1FFFH.

error is found and the error are displayed on the

( If errors are detected, the address at which the
console before the test is continued.

EXAMPLE: J1000,1FFF (cr)
1r00 00001000
.

would indicate that the 4th bit (D3) at location
1FO00H did not correctly complement itself.

This test is useful for the discovery of hard memory
failures, and also serves as a gquick check for
accidentally protected memory. A fully protected
memory block would print out as entirely “ls“.
(11111111)

L LOAD BINARY FILE. This command loads a binary
file from either a cassette or paper tape.

EXAMPLE: L1000 (cr)

would load the tape ét address 1000H. This would
;‘ require that the program be an absolute program,

I designed for address 1000H. The start-of-file mark

(automatically generated by the "U" command) 1is a
. series of 8 OFFH's (rubouts). When this is detected
I? at the start of file, the bell will ring on the TTY
‘ to indicate the start of the load process. When the

, end-of~-file -is detected (again, a series of 8
[‘ : rubouts) the load is terminated, and the address of
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the NEXT location that would have been loaded is
printed on the console. There are two constraints on
this type of file system. The middle of the program
cannot contain more than 6 OFF's (11111111) in a row

{an unusual occurence), and if OFFH is the LAST data
byte in the file, it will be ignored. This too is
unusual, and only a minor inconvenience.

Binary programs loaded at other than their design
address will not run. The "L" command does not
perform checksum functions, and cannot handle
\ relocatable files. This 1is a pure and simple

byte-for-byte binary loader (see “U" command).

M MOVE COMMAND. This command 1is used to move a

block of memory from one location to another. The

[ original block is NOT affected by the move,

remaining intact so long as the block moved into

does not overlap with the block currently occupied.

This command, like the "F" command should be used

with some caution as moving a block into an area

occupied by the stack, or the program or the monitor
will cause unpredictable results.

EXAMPLE: M1000,1FFF, 2000 (cr)’

moves the contents of memory contained in the block
1000H to 1lFFFH to a starting address of 2000H. The
new block has the limits 2000H to 2FFFH.

This command is very useful for working on programs
without destroying the original, verifying blocks of
memory loaded with existing memory, etc.

N NULL. This command punches nulls to the punch
device. 72 nulls are punched whenever the command is
used. It may be wused repetitively for any desired
leader length.

EXAMPLE: (N) :
i *Note: The "N" or “n" will NOT echo, so
as to not spoil the paper tape.

It will punch 72 nulls to the punch device.

P PUT ASCII characters into memory. This command
allows ASCII characters to be written directly into
memory. It is wuseful for wplacing labels in files
etc.

EXAMPLE: P1000 (cr)

activates the command, and any further inputs via
the keyboard would be placed into memory in their
ASCII eauivalent. The command 1is terminated by a
CONTROL D character, with the address of the
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location following the last entry printed on the
console (the Control-D is NOT stored). Recovery of
the input data is affected by use of the "T" or "U"
command.

QUERY INPUT/OUTPUT PORTS. This command allows
any value to be output to any I/0O port, and allows
the value in binary on any I/O port to be read on
the console.

EXAMPLE: Q01,7 (cr)

would output an ASCII "7 ¢to I/0O PORT 1. (ASCII
seven is a "bell" so on a TTY, the bell would ring.)

EXAMPLE: QIl(cr) 00001101

inputs the value at port 1, in the illustration
above, we see that bits 0,2 and 3 are high, the
others low. This 1is useful for observing the
condition of status bits and other diagnostic
activities.

READ A CHECKSUMMED HEX FILE. This command reads
checksummed hex files in the INTEL format, as well
as beina capable of 1loading the relocatable TDL
files at any selected address and bias offset. When

-reading an ABSOLUTE file (INTEL format), there may

be only a BIAS added. These files cannot be
relocated. The format is:
R([bias),[relocation] (cr).

If a checksum error or a failure ¢to write the data
to memory occurs, the loading process is stopped, an
asterisk is printed (indicating some error
condition), and the address that was attempting to
be written will be displayed on the console device.
This is to assist in determining the failure.

EXAMPLE: R(cr, start reader)

will load a hex file at its absolute address.
EXAMPLE s R,1000(cr,start reader)

will load a TDL relocatable hex file at addresé
1000H and modify the program to run at address
1000H.

EXAMPLE ¢ R1000,100(cr,start reader)

loads the file set up to run at 100H, but with a

positive BIAS of 1000H added to it. Thus, the file,
set up to run at 100H will be loaded at 1100H.
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EXAMPLE: R1000 (cr)

will load the file, set up to run at address 0000H,
at address 1000. In other words, wusing the TDL
relocating format, you may load any program, to
execute anywhere in memory, anywhere in memory.
(Think about it.....)

S SUBSTITUTE and examine. This command allows any
address in memory to be examined directly, and
allows substituion of one value for another at that
address if desired.

EXAMPLE : SF810 (sp) 00- (sp) 1A= (sp)C3~ (sp) (cr)
>

l In this case the "S" command examines address F810H,

he hitting of the space bar (sp) displays the wvalue
’ at that address. (assuming value 00H at that
$ address.,) Hitting the space bar again displays the

NEXT location in memory (F811lH), and so forth.
. Simply typing S(sp) starts display from address
[ 0000H, By repetitive typing of (sp), all of memory
could be displayed one address at a time.

[ EXAMPLE: SF810(sp)00-(kb)FF (cr)

This command examines address F810H, showing the
P value OOH at that address. Immediately typing in FFH
'Y from the keyboard SUBSTITUTES FFH for O0OH at that

address. Repeating the example above would show:

[ EXAMPLE : SF810 (sp)FF-

When an address is being examined, the address being
I examined may be moved BACKWARD by entering a
[ backarrow (ba) or SHIFT-O, or underline, depending
on the terminal used.

EXAMPLE: SF810(sp)00-(ba)AA-

shows that at address F80FH, the value AA exists.
Typing a space bar will examine F810H again.

—

T TYPE ASCII characters from memory. This command
allows the contents of memory to be displayed in
;e their ASCII eauivalents. All non-printing characters

will be displayed as periods [.]. It is may used to
display the results of the “P* command which allows
keyboard entry of ASCII characters directly into
memory. Also useful for finding text strings and
messages in software. The initial address is first
displayed, then the first 64 characters, the next
address, etc. until the upper limit has been
reached. :

I ———wm—m——beas
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EXAMPLE: T1000,2000(cr)

displays the ASCII equivalents of memory locations
10008 to 2000H, If the "P" command had been used to
place a "message" - into memory somewhere 1in that
memory block, it would soon be apparent on the
console display.

UNLOAD BINARY. This command simply dumps core to
the punch device. It may be used with a cassette
system as well, with no start—-up problems. It does
not generate a checksum. The format which |is
generated will be a leader, elight O0OFFHs, binary
data, eight OFFHs, and a trailer. The OFFHs are
“rubouts" and are <called file aques. These are
detected and counted to determine the start and the
end of files.

EXAMPLE: U00,FF(cr,start reader)

will generate a binary tape, formated as described
above, of the K values contained 1in memory locations
00H to FFH.

t

. VERIFY. This command allows the wuser to verify
the contents of one memory block against the
contents of another memory block. This 1is very
useful for functions such as verifying that a file
generated from a program 1is a duplicate of the
actual program, etc.

EXAMPLE : v1000,2000,3000

will compare the contents of the memory block 1000H
to 2000H against the. contents of the memory block
commencing at 3000H and extending to 4000H. Any
differences will be displayed.

EXAMPLE: v1000,2000,3000
100F 00 FF

indicates that the contents of address l100FH is a 00
while that at 300FH is an FF.

WRITE Hex file. This command dumps memory to the
punch device in the standard "Intel-style® hex file
format. Both start and end of file parameters are
reauired. The proper "“end of file” (EOF) is
generated by the "E" command.

EXAMPLE : W00,FF(cr,start punch)
(after punching)
E(cr)
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will generate a checksummed hex file of the values
in the memory block O00H to FFH. If the assigned
punch and console are the same, the program will
pause and wait for the operator to turn on the punch
(ASR33, etc.). Use of the "N" command at either the
beginning and/or end of the file is optional, but
recommended.

. X eXAMINE REGISTERS. The “X* command allows the
o user to examine and/or modify all of the 280
registers.

1

A=Accumulator
B,C,D,E,H,L=CPU REGISTERS
M=Memory (pointed to by H&L)
P=Program Counter (PC)
S=Stack Pointer (SP)
i I=Interrupt Register

| X=Index (IX)
5 Y=Index (1Y)

R=Refresh Register

[ EXAMPLE: X(cr)
. displays the contents 'of MAIN registers "
| A,8,C,D,E,F,H,L,M,P,S and I, in hex.

EXAMPLE ; X' (cr)

displays the contents of PRIME registers

A,B,C,D,E,F,H,L,M,X,Y and R.

Typing' the letter “X" (or X'), followed by a
specific register letter will display the contents
of that register. Entering a new value wvia the
keyboard (kb) will substitute the new value in the
specific register. Hitting the space bar will
display the next register 1in which vyou may then
perform substitutions, etc. In the unigue case of
the "M" register, you may modify the 16 bit pointer
(H&L) to that memory location.

EXAMPLE: XA 00-(kb)FF(cr)
XA FF-(sp)00~(kb)FF(cr)
XA FF=(sp)FP~-(cr)
>

first examines the contents of register “A" (00H),
then substitutes an FF. In the next line, the FF is
displayed, a space character displays the next
register (again a O0O0H), and substitutes an FF for
this value. The last line displays both registers as

I containing FFHs.
l : Y SEARCH, This command allows unidaue byte string§,
from one up to 255 bytes to be searched for 1in
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memory, and the addresses where they are found to be
displayed. It is advisable to search for unique
patterns rather than single bytes. The search
operation may be stopped with a control-C.

EXAMPLE: ¥C3,21,83,01(cr)
0081
00B2
0FO08
>

indicates that the byte string (in hex) C3, 21, F3,
01, is found in memory at locations 0081H, 00B2H and
OF08H. This routine will search all 65-K of memory
for a unicue seaquence of bytes in less than one
second.

Z TOP OF MEMORY. This command locates and gives
the highest address of available memory in your
system.

EXAMPLE: Z

TFFF
>

indicates that the highest available memory 1is at
address 7FFFH. Note that NO carriage return is
required. Also, If only one 1K board were 1in the
‘$ystem, and it wag, adressed to have its top byte at
-adduess 7FFFH, thé "2- command would so indicate
regardless of the absence o6f lower memory.
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ZAPPLE SOURCE DOCUMENTATION

ZAPPLE was assembled using ®€DL's Relocating Macro
Assembler. In the event that you are not familiar with it's
format, here is a brief description.

If you are familiar with the 8080 INTEL mnemonics, you
have a head start. We at ©DL have tried to make the
cross-over from the 8080 to the Z-80 as painless as
possible, and have used all of the previous OP-CODE
mnemonics which were compatable between the 8080 & 2-80. In
addition, any obvious extensions were used to simplify
learning of the new 2-80 op-codes. For example, just as in
the 8080 you have a "LHLD" for “Load H&L Direct™, in the
2-80 there is also "LBCD" for "“Load B&C Direct", and “LDED"
for "Load D&E Direct", etc.
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EXPERIMENTING WITH ZAPPLE

One thing that 1is rather nice about playing with
computer programs is that you can experiment, manipulate,
discect, make mistakes, 'blow them up', etc., and when the
patient dies (or is "POKED TO DEATH"), he can be bought back
to life by simply re-loading the programt!

i Please feel free to examine and modify this monitor to

suit your tastes and needs. The most important thing to
‘ avoid changing however is the monitor VECTORS, and the RULES
| regarding them. They are:

» l. Any I/0 operation (CI, RI, CO, PO, etc.) should

l modify only the "A" regqister. When outputting, the character
is passed in "C", and should be in "A" upon returning. When
inputting, the character is returned in “A" register. *NOTE:
On the "“RI" Vector, the carry 1is normally cleared unless

‘ there is no more data to be obtained from the reader device,
at which time the <carry is SET to indicate an OUT OF DATA
condition, .

—————

2. CSTS. This routine modifies only the contents of "A"
register. It will make "A" ecual to ZERO if there are no
characters waiting at the assigned console 1input, and OFFH
if there ARE characters waiting. We are talking about the
CONTENTS of "A"™, not the flags. The calling program would
then test the contents of "A" with perhaps an "ORA A®
instruction, for example, and if the result was non-zero, it
would indicate a CHARACTER WAITING condition at the console
keyboard.

3. IOCHK/IOSET. Allows applications software to
dynamically change the I1/0 configuration. Any new
configuration is passed 1in "C" reqg. when IOSET is called,
and the current configquration is returned in "A" reg. when
IOCHK is called. *NOTE: The program in the monitor that
allows modifying and assigning various 1I/O devices uses a
R/W I/0 port (one I/0 port with the input tied to the
output). However, the program may be modified to wuse a
specific RAM location to store the 8-bit wvalue. The later
involves changing the IOSET/IOCHK routines accordingly. For
example: "“CMA, OUT 2" becomes "STA O0OF8FFH", and "IN 2, CMA"
becomes "LDA OF8FFH". The use of the R/W I/0 port is
preffered, as it is much less sensitive to being
accidentally altered during a de-bugging session, or if the
program goes nuts, etc. Also, the vort just above the R/W
one is used (hardwired) to indicate the 1I/O configuration
desired upon monitor initialization (may be <changed to a
"MVI A,XX", where XX is the desired asssignment pattern.)

This whole scheme is easily accomplished using a "3P+S"
- board or equivalent. (see listing for any software



Page 16

details).

4. MEMCK. This routine modifies only the "“A" & "B"
registers. It is wused to allow an applications program to
find out how much memory it may use. It will load the A & B
registers with the highest value of CONTINOUS memory
(starting from zero) MINUS the area needed for the monitor
to function properly. (A=low byte, B=high byte). This value
is also placed in the STACK register when the monitor is
initialized. This is then wused as an initial stack value
(when a "GO" command 1is first issued), in case the
programmer has forgotten to initialize the stack. (also see
“X" command).
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USER WRITTEN COMMAND ROUTINES.

There are 3 command letters left open for your use.

They are "I","K", & "0O", Both "I" & "O" are naturals for
implementing custom I/0 routines. (That's what this monitor
is all about.) "“K" is 1left for your own imagination. The

locations in the command table NOW contain the vector for
the ERROR routine. However, 1in the listing, wvectors to the
OF800H block are given, and should be patched to those
vectors as the commands are implemented. Then, JMPs to the
ACTUAL routines should be placed in the O0OF800H portion. At
the conclusion of the CUSTOM COMMAND, a RET instruction will
return to the normal monitor command loop, printing the ">"
prompt. The ideal situation, once you have settled on your
own customizing of the monitor, is for the monitor to be in
ROM from OF000H to OF7FFH (2-K ROM BOARD), and then RAM from
OF800H on upward to a maximum of OFFFFH. (This sounds like a
good use for those o0ld 1l-K static memory cards!)

USER WRITTEN I/0 ROUTINES.

There are occasions when some device needs a
specialized piece of software in order to make it work.
Line printers, parallel keyboards, punches, optical readers,
etc. These will have to be handled on an individual basis.
The general idea is to NOT MODIFY any registers other than
those mentioned above, and to NOT upset the stack pointer.
Things may be pushed during the routine in order to avoid
modifying the other registers, as 1long as the POP's match
the PUSH's. All routines that are vectored out of the
monitor should end with a RET instruction. Remember to clear
the carry before returning from a USER defined "RI" routine,
unless vyou are intending to indicate an OUT-OF-DATA
condition. In that case, you SHOULD set the carry flag
before returning (STC).

Using MEMORY as a Reader/Punch device can also be very
useful. Here is an example of how this might Dbe
accomplished:

MEMRD: PUSH H ;FIRST SAVE H&L
LHLD OQlEH sPICK UP A POINTER
MoV A,M ;GET MEMORY BYTE
INX H
SHLD OlEH ;REPLACE POINTER
pPOP H ; RESTORE H&L
ORA A ; INSURE CARRY CLEAR

RET ;ALL DONE
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MEMWR: PUSH H ;SAVE H&L
LHLD 01CH ;OUTPUT POINTER
MOV M,C ;STORE OUTPUT BYTE
INX H
SHLD 01CH ; REPLACE POINTER
POP H ;s RESTORE H&L
MOV a,C ; FOLLOW THE RULES
RET sALL DONE

There are many variations of the above, and will depend
on the confiquration of your system, etc.

Any reasonable SPECIFIC questions regarding interfacing
other devices, software, etc., which are sent to TDL, 1IN
WRITING, will be looked at and answered within a reasonable
period of time, either by return mwmail, or in the USER'S
GROUP newsletter.

It is an almost impossible task to fully cover all of
the intricate details involved in the operation of ZAPPLE.
The best thing you can do now is re-read this entire manual,
and then start experimenting on your own. You will have to
use some common-sense if a particular subject has not been
fully explained. As any lackings in this manual become
evident, they WILL be covered in the NEWSLETTERS to follow.
We also appreciate your feedback, and feel free to write and
complain (or praise!) us about this manual or any other TDL
product. YOU help US, and we'll help YOU. But most of
all......

HAVE FUN!

Roger Amidon,
Computer Design Labs
342 Columbus Ave. Trenton, N.J. 08629
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L ZARPPLE 2-K MASKED ROM MONITOR SYSTEM 3

3

5 by

: Roger Amidon

Y

.FARS s THIS MONITOR IN ABRSOLUTE FORMAT

]

y
F000 RASE = OFQQOH
F e300 USER = BASE+800H

". .
0038 &ST? = 38H s RST 7 (LOCATION FOR TRAF)
0076 LOBYT = 76H s R/7W PORT FOR TEMF. STORAGE
007A SENSE =~ 7AH s SWITCH WORD FOR INITIAL DEFAULT
QOFF SWITCH = OFFH 3STEST PORT TO ABORT READ OFERATION
CO7A NWE = 7AH s READER CONTROL FORT <COUT)H
OOF g NN = OF8H "I" REGISTER INILTIAL VAL UE

9

5 “1/0 DEVICES:™

b

s=TELEFPRINTER

:/'
0071 TTI = 71H s TIATA IN PORT
2071 TTO = 71H sUATA OUT PORT
0O70 TTS = 70H s STATUS PORT (IND
0001 TTYDA = 1 sDATA AVATLARLE MASK RIYT
DOG2 TTYRE = 02 s XMTR BUFFER EMPTY MAGK

Y
b-CuR.T. SYSTEM

5
G073 CRTI = 73H s BATA FORT C(IN)
OG72 CRTS = 72H sOTATUS FORT (TND
Q073 CRTO = 73H s DATA FORT (OUT)
0001 CRTUA = ] sTDATA AVATLABLE MAGK
0002 CRTRE = 02 s XMTR RUFFER EMFPTY MASK
Y
y~CASSETTE SYSTEM
¥
: Q075 RESD = 7GH sDATA IN PORT
| 0074 RCSH = 74H s STATUS PORT (IN)
o000 RCHTA = 1 s DATA AVATILARLE MASLK
Q07% FCASBO = 7%H sLATA FORT (OUT)H
0074 - FCASS = 74H 3 CONTROL. FORT COUT)
0002 FLCSRE = 02 s XMTR BUFFER EMPTY MABK
y
H CCONSTANTS >
5
2000 FALSE = 0 s ISNYT S0
R TRUE = % FALSE 31T 18 S0
Q00N LR = ODH ;ABCTIT CARRIAGE RETURN
Q00A LF = OAH ;ASCIT LINE FEED
0007 BELIL 5 7 s DING
OQFF RUER = OFFH C 3 RUB OUT

) -
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00060 FIL = 00 ;FILL CHARACTERS AFTER CRLF
0007 MAX = 7 ;NUMEER OF QUES IN EOF
y
; £1/0 CONFIGURATION MASKS
;
00FC CMSK = 11111100K ;CONSOLE DEVICE
L O0F3 RMSK “ 11110011K s STORAGE DEVICE (IND
OOCH FMSK = 11001111 ;STORAGE TEVICE (0UT)
00BF LMSK = 00111111B ;LIST LEVICE

"
y
m
]

y ~CONSOLE CONFIGURATION

0000 CTTY = 0 s TELEPRINTER
F 0001 GORT = 3 sC.R.T.
L0002 BATCH = 2 sREAVER FOR INFUT, LIST FOR OUTFUT
0003 CUSE = 3 ;USER DIEF INED
! b
E ; ~STORAGE INFUT CONFIGURATION
0000 RTTY = 0 ; TELEFRINTER READER
F 0004 RPTR = 4 sHIGH-SFEED RIR (EXTERNAL ROUTINE)
{0008 RCAS = 8 sCASSETTE
L0000 RUSER = OCH  ;USER DEFINED
y
? s ~GTORAGE OUTFUT CONFIGURATION
L0000 FTTY = 0 s TELEFRINTER PUNCH
0010 FPTR = 10H  ;HIGH-SPEED FUNCH (EXTERNAL ROUTINE)
it 0020 FCAS = 204  ;CASSETTE
| 0030 FUSER = 30H  ;USER DEFINED
v o,
; s~LIST DEVICE CONFIGURATION
| 0000 ©OLTTY = 0 s TELEPRINTER FPRINTER
= 0040 LORT = 40H  ;C.R.T. SCREEN
0080 LINE = 80H  ;LINE PRINTER (EXTERNAL ROUTINE)
OGOCO LUSER = OCOH 3USER DEFINED
| 5
y
; VECTORS FOR USER DEFINED ROUTINES
5
FBOo0 LL0C USER
FB00 © CILOC: L.BLKB 3 5CONSOLE INFUT
FBO3 COLOC: .BLKE 3 ;CONSOLE OUTPUT
FHO6 RPTFL: JBLKEB 3 sHIGH-SPEED READER
FBOY RULDOC: .RLKE 3 ;USER DEFINED STORAGE (INPUT)
FHoC FTRLS L.BLKE % ;HIGH-SPEED FUNCH
. FBOF FULDC: .BLKB 3 ;USER DEFINED STORAGE (DUTFUT)
Fg12 LNLOC: .BLKEB 3 ;LINE PRINTER
F&1s LULDC: .BLKB 3 ;USER DEFINED FRINTER
F&18 CSLOC: .BLKB 3 ;CONSOLE INFUT STATUS ROUTINE
THIR Jom,
Y
: FROGRAM CODE EBEGINS HERE
Hd
FOOO .L0C RAGE
FOOO 03 FO3D JMF EEGIN ;G0 AROUND VECTORS

..
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FOO3
FOO06
FOO9
Foot
FOOF
FOL2
FOLS
017
FO18
FOLE
FOL1E

FO21
FO26
FORE
0011

OnOAONOOO0Q

DAGL70706C6%

J12ETONR
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Assembler E12011-0311

22:21 200
CZapnle *#MAGKEDR ROM*% Monitor,

Topyright 1979 hy COMPUTER DESIGN LARS,

Version 1.05, Dec. 18 1976

INC.

<VECTORS FOR CALLLING PROGRAMS:

THESE VECTORS MAY EBE USED BY USER WRITTEN
FROGRAMS TO SIMPLIFY THE HANDLING OF 1/0
FROM SYSTEM TO SYSTEM. WHATEVER THE CURRENT
ASSIOGNED DEVICE, THESE VECTORS WILL PERFORM
THE REQUIRED I/0 OPERATION, AND RETURN TO
THE CALLING PROGRAM. (RET)

THE REGISTER CONVENTION USED FOLLOWS-

INFUT OR OUTFUT DEVICE-~
CHARACTER TO EE QUTFUT IN 'C' REGISTER.
CHARACTER WILL EE IN ’A’ REGISTER UPON
RETURNING FROM AN INFUT OR OUTFUT.

"CSTS?

RETURNS TRUE (OFFH IN 'A’
SOMETHING WAITING, AND ZERD (00) IF NOT.

PTOCHK? -

RETURNS WITH THE CURRENT I/0 CONFIGURATION
EYTE IN 'A’ REGISTER.

"TOSET? -

ALLOWS A FROGRAM TO DYNAMICALLY ALTER THE
CURKENT 1/0 CONFIGURATION, AND REQUIKES
THE NEW BYTE IN ’*C’ REGISTER.
"MEMCK *
RETUKNS WITH THE HIGHEST ALLOWED USER
MEMORY LOCATION. "E*=HIGH KYTE, *A’<LOW.
PTRAR? -~
THIS IS THE

ANY

*RREAKFOINT? ENTRY FOINT,

BUT MAY RE "CALLED’. IT WILL SAVE

THE MACHINE STATE. RETURN CAN BE MADE WITH
A STIMFLE "GUCRIT ON THE CONSOLE.

REG.)Y IF THERE IS

TRAP =

I e e ¢
w
a3
[13

MSGL.

JMF CI s CONSOLE INPUT
JHF RT s READER INFUT
JME Co ; CONSOLE QUTFRUT
JME . PO s FUNCH OoUTRUT
JMP LO ;LIST OQUTPUT
JMP C8TS ; CONSOLE STATUS
IN IORYT 3170 CHECK

RET

JMF I0SET ;170 SET

JMF MEMCK s MEMORY LIMIT CHECK
JMF RESTART 3 BREARKFOINT

ANNOUNCEMENT OF

MONITOR NAME & VERSION

.BYTE  CR,LF,FIL,FIL,FIL
.ASCII 'Zapple V?

LASCII 71.0R?

@, =-M50G

Fage

3
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FO32
FOZ4
FO36
FO38
FO3A
FOZC
FOBE
FO40
F041
FO43
044
FO46
FOa8
049
FOAR
FOATH

FO4F
FOS 1
FOH3
FO5%
FOS7
FOSA
FOuSN
FOSF
FO60
FOb1
FO&H4
067
FO&L9
FObA
FO&6
FO6E
FO&6F
FoO72
074
FO75
=077
FO79
FO7C0
FO7F
=0B0O
F O3
7085
FO88
FOBH
O8N
FO8F
FO91
092
FO?4
FQ%

280 Macro

Assembler E12011-0311
22521200

qu&

wlnpple ¥RHAGKED ROM** Monilor, Version 1.05, lec. 18 1976
Copyright 1979 by COMPUTER DESIGN LAKS, INC.

353
1370
L3372
1374
3E51
370
0372
Zn

n374
AF

n377
D374
an

1376
3E04
n377

OR7A
1376

EIA e
1147
31 FOSE
€3 FHRA
FOuF

i'.l' C}

ER

01 0023
21 F768
E IO

E R

01 FFAL
09

B
210000
0604

ES

10F T
0611

Cll Faar
11 FOYC
1%

Ch F512
OF3E
CNF4BA
Gl F736
E67F
DEFY
n641

F e

FE1A

no

&7

"
y
y

BEGIN:

AHEAD

STKIT:

HELIL.O:

START s

S5TARO:

LET US BEGIN.

MVI
ouT
ouT
ouT
MVI
ouT
ouT
LCR
ouT
XRA
ouT
ouT
DER
ouT
MVUT
ouT

IN
ouT
MVI
STAT
LX1
JHP
<WORD
SFHL
XCHG
1. XTI
LXI
LI'IR
XCHG

LXT
DA

FUSH
LXT
MVUT
FUSH
[IINZ
MVUT
CaLL
XTI
FUSH
CALL
MUI
CALL
CalL
ANT
JRZ
SUTX
KM

CrI

RINGC
AL

A, 053H
TTS
CRTS
RCSS
A,0%51H
TTS
CRTS

A

RCSS

A
TORYT+1

 RCP

2
I0BYT
A,4
IORYT+1

SENSE
TORYTY
Ay NN

s INITIALIZE THE HARDUWARE

eletyre

CRT
coxsetle

(A

( zerv Am.>

= CoH)

— T O Bco'hz, $+G+M .
s CLEAR RDR CONTROL PORT

A:

L

FF

HEW!

s INITIALIZE I/70 CONFIGURATION

3 I

sSET FOR PAGE

SF, AHEATD-4
MEMSTZ+1

AHEAT

NITIAL

CONFTGURATION
ON EINTERUPT

REG .
P NN

71'

sSET UF A FARE STACK
3 GET MEMORY STZE

s SET TRUZ STACK

B,ENDX~EXIT

HyEXIT

s MOVE 7O RAM

s 8SET UP A USER'S STACK VAIUE

s INITTIALIZE OTHER REGISTERS

5SAY HELLO TO THE FOLKS

LOOF

;SET UF A RETURN TO HERE

;GET A CONSOLE CHARACTER

fHE CHARACTER

g,—SFH
H s FRE~LOALN STACK VALUE
Hy O
E,10 5 (20 OF THEM)
H 7 TO ZERO
STKIT
B,M56GL
TOM1 s OUTPUT SIGN~ON MS6
I,5TART ;MAIN TUWORK?
D
CRLF
Cy?u?
cO
TI
7FH s TGNORE NULLLS
STARO ;GET ANOTHER
'Y s QUALIFY
;A
’Z’...'A’ +1
s INVALID CHARACTER
A 5 XD

4



L

1ATN.
Thoyrd

FO96
099
FO?A
FO9n
FOYC
FOPT
FOL
FO9F
FOAl

Foaz
FOAZ
FoA4
FOAG
FOAB
FOAA
FOAC
FOAE
FORO
FORZ
FELE
TOR4
~ORé
FER1
FORS
FORA
FORC
FORE
FOCo
FOC2
FOC4
FOC
FoCs
FOCA
FOCC
FOCE
Fono
Fonz
FOL4

JLYS Z80 Macro Assembler
Vi/13/79 22:21:200

£12011-0311

Fage

- aZapple **MASKED ROM** Monitor, Version 1.05, Dec. 18 1976
INC.

ght 1979 hy COMFUTER DESIGN LAHS,

21 FOA2

835
&HF
7E
20
bé

b1
OEO2
2

Fons
F121
FrLAE
F16F
F186
Filan
LAk
FE7E
FBIK

Firn
FA1E

Fé6a1
F21R
FaFg
F821
FoF
757
FRu6
F 20
F308
FaEo
F782
F370
F3RO
F308
Fa7R

X I g

THL =

~WORD
~WORD
~WORD
-WORD
~WORD
~WORD
~WORD
~WORD
~WORT

LWORD
WORT

~WORD
WORD
«WORD
<WORD
-WORD
~WORD
<WORD
WORD
<WORD
<WORD
<WORD
<WORD
<WORD
~WORD
«~WORD

w3 €I i Wl wE €I GI CI el

-3 =z el ex

BY THE

L.XI
ADD
MOV
MOV
INX
MOV
MOV
MVUT
FCHL

ASSIGN
RYE
COMp
nIsp
EOF
FILL
GOTO
HEXN
J
J=2J+3
TEST
o
J=J4+3
LOAD
MOVE
NULL
o
FUTA
QUERY
READ
SURS
TYFE
UNLD
VERIFY
WRITE
XAM
WHERE
SIZE

sFOINT TO COMMAND TARLE
s ADD IN DISPLACEMENT '

;S5ET C UF
;60 EXECUTE COMMANI.

“COMMAND BRANCH TABLE>

-

’H

-

- TN

-t -

-

<.

’0

-

R
39

< -

-

-

-

y

*

C

THIS ROUTINE

OF THE VARIOUS T/0

ACCOMFLISHED VIA A

THILS PORT IS
VALUE READ

THE VALUL ON THE
CURRENT. CONFIGURATION. IT IS STRUCTUREDN THUSL.Y:

ON FORT "SENSE?.
DYNAMICALLY MODIFIED THROUGH CONSOLE COMHANDS.

ABSIGN I/0

8YSTEM SHUT-TIOUWN

COMPARE MEMORY V8. READER INFUT
DISPLAY MEMORY ON CONS. IN HEX
END OF FILE TAG FOR HEX DUMFS
FILL MEMORY WITH A CUONSTANT
GOTO CANDRIC,BREARKFOINTS (2)
HEX MATH. <SUM>, <DIFFERENCE:
USER DEFINED

REMENT VECTOR ALDR

NON-DESTRUCTIVE. MEMORY TEST

s ¥ USER DEFINED
,INCREhENT VECTOR ADIR

LOAD A BINARY FORMAT FILE
MOVE BLOCKS OF MEMORY

FUNCH NULLS ON PUNCH DEVICE
USER DEFINED

"PUT? ASCII INTO MEMORY.
QI(N)=DISF. N; QOCN,V)=0UT N,V
READ A HEX FILE (W/CHECKSUMS)
SUBSTITUTE &/0R EXAMINE MEMORY
TYFE MEMORY IN ASCII

MEMORY TO FUNCH (BINARY FORMAT)
COMPARE MEMORY AGAINST MEMORY
MEMORY TO FUNCH (HEX FORMAT)
EXAMINE & MOLDIFY CPU REGISTERS
FIND SEQUENCE OF BYTES IN MEM.

- ADDRESS OF LAST R/W LOCATION

CONTROLS THE CONFIGURATION
DRIVERS & DEVICES. THIS IH
HARDWARE READN/UWRITE FORT.
INITIALIZED UPON SIGN-ON
IT MAY BE

*ITORYT? PORT REPRESENTS THE

[ =
w2
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FOTIb
Fony
FOTIC
FOLF
FOED
FOE3
FOES
FOES
FOE7
FOE
FOER
FOEC
FOEF
FOF 1
FOF3
FOF &
FOF9
FOF A
FOFE
FOF D
FOFE
100
F103
0%
F106
F107
F109
F10K
Flom
F10E
F1OF
Fi11
Pl
K113
Fillé
F118
FilA
R
F1G

Cl V7364
21 F794
01 0400
1L 0009
Bt

2806

19

OC

1LOFY
1815

5Y

Clt F7364
iz 30
2019

Clh F736
01 0400
23

BE

2806

0L

1OF9

G Fas4
SEO3Z

1C

1L

2808
Cu2l
CRey

17

17

185

25

07

Ch Fain
J0FR
IB7é

A2

1

4)

D er w5 wx wr w1 w:r ws wr e wr

NI WE - W: Wl

\ Fage

XX REFRESENTS THE CURRENT CONSOLE. .
XX REPRESENTS THE CURRENT READER.
XX REFPRESENTS THE CURRENT FUNCH.

XX REPRESENTS THE CURRENT LISTER.

WHEN XX = 00, THE DEVICE IS5 ALUWAYS THE

INC.
Q0000Q00XX ~ WHERE
0000XX00 = WHERE
QOXX0000 ~ WHERE
XX000000 - WHERE
TELEPRINTER. UWHEN XX
USER DEFINED.
DETAILS.
SS8IGN: CALL TI
1.X1I H,LTEL
LXT E,400H
LKI n,a
«AO0 CHRP M
JRZ « e Al
nAan o
INR C
DUNZ Y 1¢)
JHFR - ERR
“Alz MOV E,C
«A2: CALL TI
CFI Y ¥
JRNZ « A2
CaLL TI
X1 B, 400H
A3 INX H
CHp M
JRZ - «A4
INK C
DJUNZ « A3
LERR: JMP ERROK
wA4 MVUI A,3
INR i
~AS ICR E
JRZ «aAb
SLAR Cc
SLAR G
RAL
RAL
JMPR « oA
Y- CHMA
MOV n,A
A7 CALL FCHK
JENGC «wafr?
IN I0ORYT
ANA ¥
ORA C
MOV C,A

= 11, THE DEVICE IS ALWAYS THE

SEE OPERATORS MANUAL FOR FURTHER

sGET DNEVICE NAME

sFOINT TO DEVICE TABLE

34 DEVICES TO LOOK FOR

s TOENTIFLER + 4 DEV. IN TABLE
s LOOK FOR MATCH

G0 THRU TABLE
; KEEP TRACK OF DEVICE

sWRONG TDENTIFIER
s SAVE DEVICE NUMBER
;SCAN PAST =7

sGET NEW ASSIGNMENT

s4 FOSSIHLE ASSIGNMENTS

sPOINT TO ASSIGNMENT NAME
;100K FOR PROPER MATCH

sMATCH FOUND

«KEEFP TRACK OF ASSIGNMENT NMER

s NO MATCH, ERROR
;s SET UF A MASK

sDEVICE IN E
;60T IT
sELSE MOVE MASKS

s ASTIEVICE MASK

s INVERT FOR AND?ING
sSAVE IN I
sWALT FOR CCRI

s GET PRESENT CONFIGURATION

s MODIFY ONLY SELECTED DEVICE
5 TOR? IN NEW BIT PATTERN

s NEW CONFIGURATION

THIS ALLOWS USER FROGRAMS TO MODIFY
THE 1I/0 CONFIGURATION DYNAMICALLY
DURING .EXECUTION.

b
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MAIN., =
Popyright

F1in
FI1E
F120

T T

T
e e b g

PR RIS

DOm0 D =

F1oF
F132
F135
F136
F139
F13K
F 1L 3E
140
FLan
.43
K144
F145
©F148
144
FlaR
F1ac

E12011-0311 Page 7

wlapple ¥RMAGKED ROM** Monitor, Version 1.0%, Dec. 18 1976

1979 hy COMPUTER DESIGN LABS, INC.

79
1376
6o

€0 F512
CH F730
FEE
20K

(31

03 FO77

Ch F540
Cl FE1R
E

CH F730
FEO4

£A FaB2
FESE
2808

77

4F

23

CH FABA
LBEC

33

Al

VBE7

ClFHOD
Ch K474
RE

Ca F1on

TOSET: MOV A,C “NEW T1/0 EYTE FASSED IN C REG
ouT IOBYT  ;IN AN [/0 PORT LATCH
RET
Y
5 THIS ROUTINE IS USED AS A SINFLE MEANS TO FREVENT
; UNAUTHORIZED SYSTEM OFERATION. THE SYSTEM LOCKS UP,
5 MONITORING FOR A ?CONT.-SHIFT-N’, AT WHICH TIME 1T
5 WILL SIGN-ON AGAIN. NO REGISTER ASSIGNMENTS OR 1/0
5 CONFIGURATIONS WILL RE ALTERED.
;
BYE 2 CALL CRLF
..BY:  CALL K1
CRI 1EH s CONTROL~SHIFT-N
JRNZ .. BY
FOF I sREMOVE THE RETURN
JHP HELLO  ;AND SIGN-ON AGAIN
y
; THIS ALLOWS ENTERING OF ASCII TEXT INTO MEMORY
; FROM THE CONSOLE DEVICE. THE PARITY BIT IS CLEARED,
5 AND ALL WILL BE STORED EXCERT THE BACK-ARROW [_3
; WHICH DELETES THE FREVIOUS CHARACTER, AN
5 CONTROL-I, WHICH RETURNS CONTROL TO THE MONITOK.
; THIS COMMAND, COMBINED WITH THE *Y’ COMMAND,
; PROVIDES A RUDIMENTARY TEXT FROCESSING ABILITY.
y
FUTA:  CALL EXFR1  3GET THE STARTING ADDR.
CALL CRLF
FOF H
..Al:  CALL KT ;GET A CHARACTER
CPI 4 s CONTROL-D? C(EOT)
JZ LFADR  ;YES, STOF & FRINT ADDR.
CRI vy sERASE MTSTAKE?
JRZ .« A3 5 YES.
MOV M,A . SELSE STORE IT IN MEMORY
MOV C,A
INX H
..A2:  CALL co sECHO ON CONSOLE
JMPR . .AL
..AZ:  DCX H s BACK UP POINTER
MOV C,M
JHPR A2 ;ECHO & CONTINUE
y
5 THIS ROUTINE COMPARES THE READER INFPUT
; DEVICE WITH THE MEMORY BLOCK SFECIFIED.
5 IT TESTS ALL EIGHT RITS, AND ANY DISCREFENCIES
; WILL BE OUTPUT TO THE CONSOLE. THIS IS USEFUL.
; WHEN USED WITH THE RINARY DUMF FORMAT TO EOTH
; VERIFY FROFER READING & STORAGE, OR TO DETECT
; FROGRAM CHANGES SINCE IT WAS LAST LOADED.
¥
COMP:  CALL EXLF sGET START * STOF ADDR.
..Cz CALL RIFF sGET A& FULL KEADER BYTE
CMF M +8 EIT COMAFARE
CNZ CERR sCALL IF INVALID COMPARE
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F158 Gl F56E CALL °~  HILOX  ;SEE IF RANGE SATISFIED
F1SR 185 4 IMPR .l
; .
7 THIS SURDUTINE IS USED TO DISFLAY THE
; CURRENT LOCATION OF THE ’M’ REGISTER FOINTERS (HL),
5 AND THE VALUE AT THE LOCATION, ANI THE CONTENTS
5 OF THE ACCUMULATOR. USED RY TWO ROUTINES.
¥y
F1sn 47 CERR: MOV K,A s SAVE ACC.
F A5 ChFa8s CALL HLSP sDISFLAY HAL
Fl61 7k MOV A, M
F162 G FHEF CALL LBYTE  ;FRINT "M’
F16% Ol Fage CALL BLK ; SFACE QVER
168 78 MOY ALK
F169 G FSEF CALL LEYTE  ;FPRINT ACC.
F16¢ 03 F512 JMP CRLF sCRLF & RETURN
: y
I ; THIS DISFLAYS THE CONTENTS OF MEMORY IN BASE HEX
; WITH THE STARTING LOCATION ON EACH LINE.(BETUEEN
; THE TWO PARAMETERS GIVEN). 16 BYTES FER LINE MAX.
;
F16F CH FHON NISF:  CALL EXLF ;GET DISFLAY RANGE
CoFL7R o FaBe .00z CALL LFADR  ;CRLF & PRINT ADIR.
S 2 CooFags .01z CcALL BLK sSFACE OVER
178 7E Moy ALM
F179 O FSEF CALL LEYTE
T F17C Ch FH6E CALL HILOX  ;RANGE CHECK
S WA 71 MOV AL,
K180 E6OF ANT OFH sSEE IF TIME TO CRLF
(o F18R 208 1 JKNZ «a I
{ F184 1BEC : JHPR .o 11O
S THIS OUTFUTS THE END OF FILE (EOF) FATTERN
| 5 FOR THE CHECKSUM LOADER. IT IS USED AFTER
| ; FUNCHING A BLOCK OF MENORY WITH THE *u’
; COMMAND. AN ADDRESS FARAMETER MAY BE GIVEN,
5 ANDY UFON READING, THIS ADDRESS WILL RE
5 AUTOMATICALLY PLACED IN THE *F* COUNTER. THE
5 PROGRAM CAN THEN KE RUN WITH A SIMPLE *GLCRI?
5 COMMANII,
F186 Ch F540 EOF : CALL EXFR1 ;GET OFTIONAL ADNDK.
F1.89 CI FARD CALL PEOL ;CRLF TO FUNCH
F18C OF3A MVUT Cy’z? sFILE MARKER CUE
L. Fi18E Ch Faca CALL PO
F191 Al XKA A $ZERD LENGTH
F192 Ch FHEE CALL PRYTE
[ F 9% £l FOF H
196 D FHEY CALL PADR sPUNCH OFTIONAL ADDK.
F199 210000 LXI H,0 sFILE TYPE=Q
% F19C Ch FSE9 CALL FADR sFUNCH IT
FA9F C3 Farg JMF NULL s TRATLER & RETURN
§ :
l ; THIS COMMAND WILL FILL A BLOCK OF MEMORY
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FLA2
FLAD
FLA6
FLAY
FLAR
F1ac

F1AF
Fom2
F1R4
FLRA
FLRY
FLBA
FLRD
FLRE
FLREF
F1CO
FLC
Fe2
Flea
1C6
FiC8
FLCR
F1Co
=Len
1100
(R (B
A2
LT3
04

G B3y

71

GO F%74
SO A

W

X FO7¢

ChF6OA
3840
2610

Clt F5é7
ul
210034
39

77

2K

73

78

FEOT
2ERE
1602
210035
39

B
CUF5H40
b

£l

)

78

i

Assemblar
22521200
“luanple ¥RMAGKED ROM** Monitor,

E12011-0311
Version 1.05, lec. 18 1976
INC.
y WITH A VALUE. IE: FO,1FFF,0 FILLS FROM
s 41% TO <2% WITH THE BYTE <3%. HANDY FOR
v INITIALIZING A BLOCK TO A SFECIFIC VALUE, OR
7 MEMORY TO A CONSTANT VALUE REFORE LOALTNG
7 A FPROGRAM. (ZERD 18 ESFPECIALLY USEFUL.)
5
FILL: caLL EXFR3 sGET 3 PARAMETERS
“aF MoV M,C s STORE. THE BYTE
caLL HILO
JRNC —
FOpP it s RESTORE STACK
JMP START 50 IN CASE OF ACCIDENTS
[}
5 THIS COMMAND ALLOWS EXECUTION OF ANOTHER

FROGRAM WHILE RETAINING SOME MONITOR
CONTROL BY SETTING BREARKFOINTS.

TO SIMPLY EXECUTE, TYFE 'G<ADNDR>TCRIY. TO SET
A BREAKPOINT TRAP, ADD THE ADNDRESSES) TO THE
COMMAND . TE: G<ADNRS> ,<BRKFT>LCRI. TWO BREAKFOINTS
ARE ALILOWED, ENOUGH TO SATISFY HOST REQUIREMENTS.

Faye

ONCE A EBREAKFOINT HAS BEEN REACHED, THE
REGISTERS MAY BE EXAMINED OR WODIFIED. THE
FROGRAM CAN THEN BE CONTINUEL BY TYFING ONLY
A TOELCRIY . OR ANOTHER BREARFOINT COULT B
IMPLEMENTED AT THAT TIME BY TYRING 76, <BKFT-LCRIY.
¥NOTE: THIS IS SOFTWARE CONTROLLED, AND THE
BREAKFOINT MUST OCCUR ON AN INTRUUTION
RYTE.
GOTO: CaLL PCHK FOET A FOSSIRBLE ADDRESS
JRC -.G3 s CROENTERED
JRZ « GO s DELIMETER ENTERED
CAaLL EXF s GET ONE EXFRESSLON
FOF I
I.XI H, PLOC ;s PLACE ADDRESS IN "FPY LOCATION
LA sF
MOV M,D sHIGH BYTE
DCX H '
MOV M,E ;1L0W RYTE
MOV AR
CPI CR ;SEE IF LAST CHARACTER WAS CR
JRZ - eG3 ;s YES, LEAVE
«.GOz MVI n,2 s TWO BREAKFOINTS MAX
LXT H, TLOC FOINT TO TRAF STORAGE
DAD SF
«.Glz FUSH H ; SAVE STORAGE FOINTER
CALL EXPR1 ;GET A TRAP ADDRESH
MOV Ey R ; SAVE DELIMETER
FOF B s TRAFP ADDR.
FOF H ; STORAGE
1OV AR s LOOK AT TRAF ADDR
ORA C

5
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F LD 2B0A JRZ ..G2 sDON’T SET A TRAF AT 0
Finy 71 MOV M,C s SAVE BKFT ADDR
F1ne 27 INX b
119 70 MOV M, K
F1TA 23 INX Mo
1D OA LIIAX K ;PICK UP INST. BYTE
Fne 77 MOV My A s SAVE THAT TOD
ERRO 23 INX H
FOE BEFF MUI A,OFFH ;R8T 7
FLEO 02 STAX H } SOFTUARE INTERUFT

1 7W G2 MOV A, E ;LOOK AT DELIMITER
FLEZ FEOD CPT CR
FLEA 26073 JRZ . .G2A
F1E6 1% NCR I s COUNT BKPTS
FLEY 2083 JRNZ . .61 sGET ONE MORE
FAES 3ECE ..G2A:  MVI Ay JMP 3SET UF JiF INSTRUCTION
LR 320038 . 8TA RET7 ; AT RESTART TRAF LOC.
FLEE 23 FOLE LKI H, TRAF 5 TO HONITOR VECTOR
FLF L 22 0039 SHLD RET7+1, :
I 1LF 4 Ch SR ..G3:  CALL CRLF
R 0 FO¥ I ;CLEAR SYSTEM RETURN
FAFg 21 0016 LXT H,22 SFIND PEXITY ROUTINE
FLFR 39 DAL SF sUE TN STACK
FLFC 9 FCHL s GOOD LUCK.

THIS I8 A TQUICKIE?Y MEMORY TEST TO SFOT

HARD MEMORY FAILURES, OR ACCIDENTLY
FROTECTED MEMORY LOCATIONS. IT IS NOT

MEANT TO BE THE DEFINITIVE HMEMORY DIAGNOSTIC.
IT 18, HOWEVER, NON-DESTRUCTIVE. ERRORS ARE
FRINTED ON THE CONSOLE AS FOLLOWS-

ADLIRZ 00000100 UWHERE <1% 18 THE BAD RIT.

BILT LOCATION OF THE FAILURE IS EASILY
DETERMINED . NON-R/W MEMORY WILL RETURN

WITH- 1313111313}

M3 I eI Wl wf wf w2 €f wrf w3 X3

{ FLFD ChF50N CALL EXLF sGET TWO FARAMS '
bOE200 7% MOV AL M s READ A BYTE ’
F201 47 a1y, E,A s SAVE IN B REG.
[ F202 oF CMA
. F203 77 ulV M,A s READ/COMPLIMENT /WRITE
120 4 (4F: XRA i & COMPARE
F20% 2BOE JRZ £aT2 sGKIF IF ZERO (0K
207 1 FUSH I s SAVE END' POINTER
TOFR08 50 MOV n,H s SAVE RYTE
K209 N MOV E,A SSET-UR TO DISFLAY
F20A CIv Fagy CALL HL&GF s FRINT BAD ADDR
A0 Ch F74Y9 . CALL BITS sFRINT BAD BIT LOC.
210 CloF5L2 CaLL CRIF
913 4% MOV B, RESTORE BYTE
F21.4 i FOP I s RESTORE LE
FR15 70 LaT2: 0 MOV M, B s REFLACE BYTE
F216 Cli F56E ' CALL HILOX  ;RANGE TEST

m
4w
-
8 3

-5

..
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FR19 18ED JMPR «aTl
H .
7 THIS COMMAND MOVES MASS AMOUNTS OF MEMORY
7 FROM <13 THRU <2% TO THE ADDRESS STARTING
y AT 3%, THIS ROUTINE SHOULD BE USED WITH
7 SOME CAUTION, AS IT COULL SHMASBH MEMORY TF
5 CARELESSLY IMPLEMENTEI.
5
5 MLy w20, w3
5
F21k ChH P339 MOVE 2 CALL EXFR3 sGET 3 FARAMETERS
FQIE 7k “eM3 MOV Ay 3 PICK Up
FRLF 02 GTAX R sPUT DOWN
FQQO 03 TNX R 3 MOVE R
a2 CD FS6E CALL HILOX s CHECK TF TIONE
224 1LaFa JHMPR .M .

THIS COMMAND READG THE CHECK-SUMMED HEX FILES

FOR BOTH THE NORMAL INTEL FORMAT AND THE TOL/CDL
RELLOCATING FORMAT. ON ROTH FILES, A YRIAS’ MAY

BE ADDED, WHICH WILL CAUSE THE OBJECT CODE T0

BE PLACED IN A LOCATION OTHER THAN 1ITSH

INTENDED EXECUTION LOCATION. THE EBIAS IS ADDED TO
WHAT WOULD HAVE BEEN THE NORMAL LOADING

LOCATION, AND UWILL WRAFP AROUND TO ENABRLE

LOADING ANY FROGRAM ANYWHERE IN MEMORY.

WHEN LOADING A RELOCATABLE FILE, AN ADDITIONAL
FARAMETER MAY BE ADDED, WHICH REPRESENTS THI
ACTUAL EXECUTION ADDRESS DESIRED. THIS ALSO MAY
BE ANY LOCATION IN HMEMORY.

EXAMFLES

RCCRI =0 BIAS, O EXECUTION ADDR.
R<ADDR1=CCR] =<1»BIAS, O EXECUTION ADDK.

R, “ADDK1>LCRY =0 BIAS, <1 EXECUTION ADDR.
R<ADLRL:,<ADDR2>CCR] =<1>BIAS, <2> EXECUTION ADDR.

J7 I w3 CF s T I €T w3 ws W3 w5 T \C: I WP €f W CI eI F \af ST I

CIN F540 EAD:  CALL EXFR1  ;GET EIAS, IF ANY
a 749 MOV A, B sLODK AT DELIMITER
D460 SUT CR sALL DONE?
47 MOV B,A $SET UF RELOCATION OF ©
Ak MOV C,A 5 IF CR ENTERED
i FOP 0 SHIAS AMOUNT
2804 JRZ . «KO ;CR ENTERED
CIF5A0 CALL EXPR1  ;GET RELOCATION
(1 FOF B 5ACTUAL RELOCATION VALUE
R ..RO:  XCHG
3¢ ny EXX sHLY=RIAS, BC?=RELOCATION
| FR3Y ClF5H12 CALL CRLF
| F23a Cli F&7R LODO:  CALL RIX 5GET A CHARACTER
FR30 16EA SUL vy s ABSOLUTE FILE CUR?
‘ F 2 3F a7 MOV B,A 5SAVE CUE CLUE

-
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F240
Fo40
FR44

4%,

[

F 257
258
FR5A
FR%K
250
FR5E
260
F261
FR62
F264
6%
F267
F268
FR69

" RABF
FR290
FR92
FR29%

FR97

BO Macro Assembler

¥ 22:21:00

E12011-0311

Fage

= wnnnle ¥*MASKED ROM** Monitor, ‘Version 1.05, Dec. 18 19763

ght 197% hy COMPUTER DESIGN LARS,

E6HE
206
NV
ChF200
GF
ChoF2Co
A
CnoFRCo
Ly

AN}

Wik

G F2Co
3

74

1

2003

09

Lnoeg

10

LI

2819

30

2822

G F2eo
COoF2ng
2018
CnoF200
DERE
LT

[E )
CnFS8A
3 Faba
70

| 2]

9253]

[

21 0034
39

72

s

73

o9

2600

Chr F2R0
3607
CIoFans

ealls

1.0N4zx

ERR2:

DONE =

LODR:
R T

ealL5s

ANT
JRNZ
MoV
CAaLL
MOV
CAalL
FUSH
CAlLLL
kXX
FOF
MOV
FUSH
FUSH
FUSH
DAD
XTHL
FOF
EXX
FOF
CALL
[CR
MOV
FOF
JRNZ
LAD
DADX
INR
ICR
JRZ
IICR
JRZ
CALL

. CALL

JRNZ
CalLL
JRZ
FUSH
FOF
cALL
JP
MOV
ORA
RZ
XCHG
LXTI H,
Al
MOV
0CX
MOV
RET
MVI
CAaLL
JRE
CAaLL

INC.

OFEH
LOno
b,A
SRYTE
E,A
SRYTE
FSU
SRYTE

1

moe

y A

o i S o B 5 34

ONE

LODR
SEYTE
STORE
)
SRYTE
LODO
X

H
LADR
ERROR
A, H

I

FLOC
8 ’:Zl
M, I
H
M, E

LONCE
.3
STORE

<z i @z WS

s KILL BIT O

5 NO, KEEP LOOKING
s ZERQ CHECKSUM

s GET FTLE LENGTH
; BAVE IN E REG.

s OET LOAD BN

s SAVE 1T

; GET LOAD LSK

s CHANGE GEARS

s RECOVER M8

sFULL LOATD ADLR

; BCY =RELOCATTON

sDE=L0AD ADIR
HLY=RBLAS
RIAS+LOAD

RESTORE HL?
X=RIAS+L0OAL

-3
o}
O
£
=
w0
I
m
—

sHL=LOAD AR

sGET FILE TYFE
s1=REL. FILE, O=ANS.
s SAVE CUE KBIT

s BC=RELOCATION

s ARSOLUTE  FLLE

s ELSE RELOCATE

sHOTH X & HL

sTEST LENGTH

5 O=DONE

s TEST CUE
sRELAT IVE
sNEXT

sSTORE TT
SHORE COMING
sGET CHECKSUM
s GO0D CHECKSUM

s TRANSFER
sPRINT CURRENT LOAD ADDR
; ARORT

sUON'T MODIFY IF ZERO

s STORE PO

s IN STACK AREA

3SET-UP BIT COUNTER
s GET THE RIT

s DOURLE RIY

sWRITE IT



COLPS Z80 Macro
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MATIN.,

F294
FR9¢
F29F
FR9F

FoRS
FRRA
C F2BD
POFRRF

| F200
Fac
204
B0
Face
Faey
FoGs
Ry
Foare
FRen
FarE
FR0K
F 200
FRm
o
Foans
CFRDG
CF2ne
DR
F2nm

R

206
1808
4F

Ch F2R0
47
Iy

2007

O F200
10

&7

2808

LY F20C0
LR24

(8

(I

CI F5Né
07

07

07/

0y

4

CIv F%0é
=B

.q |-

@2

o7

79

(W

(08
Un7z700
DTNBREOO
2080
23

LI

Y

Assemblary
22221800
wlavnle ®*MASKED ROM** HMonitor,
Topyright 1979 by COWPFUTER DESIGN LABRS,

E12011-0311

ol 32

LODCE:

T o -

SRYTE:

STORE:

w31 I @3 wF w3 I a3 Wi €3

RAGIS.
FOLLOWED

JRNZ
JHER
OV
caLL
MOV
XX
FUSH
EXX
XTHL
DAL
MOV
CALL
MOV
FOP
JMFR
ICR
JRNZ
CALL
DCR
MOV
MUT
CALL
SLAR
RET
FUSH
CALL
RL.C
RLC
RL.C
RLC
HOV
CALL
ORA
1OV
AL
MOV
MOV
POF
RET
MOV
Cip
JRNZ
TNX
ICR
RET

Fage

Version 1.0%, lec., 18 1976

INC.

«el.l
1.OL4
CyA
LOLCH
B,y,A

R

B
A, L
STORE
A H

H

. LS
L
..LC1
SEYTE
E

H,yA
L,8
SEYTE
H

<!
RIBELE

C,A
RIBBLE
C
C,A
I

U,A
&,C
R

0(X),A
0(X)
ERR2

X

E

s TEST CHECKSUM

s HAVE LOW RYTE

s NEXT CONTROL HBIT
;s SAVE HIGH BYTE

s GET RELOCATION

s INTO HL
s RELOCATE

;.04 BYTE
sSTORE TT
sHIGH BYTE
sRESTORE M.
;0 THIS AGAIN
sCOUNT RITS

s MORE LEFT
sGET NEXT

s COUNT RYTES
sSAVE THE BITS

38 BITS/BYTE

sGET A DATA BYTE
s TEST NEXT BIT

s FRESERVE RC
sGET A CONVERTED ASCIT CHAR.

sMOVE IT TO HIGH NIBELE
s SAVE IT

sGET OTHER HALF

s MAKE  WHOLE

s SAVE AGAIN IN C
sUFDATE CHECKSUM

sNEW CHECKSUM

s CONVERTED BYTE

sWRITE TO MEMORY
sVALTD WRITER

;5 NO.

s ALVANCE POINTER
s COUNT DOWN

THIS ROUTINE ALLOWS ROTH INSFECTION OF &
MODIFICATION OF MEMORY ON A RYTE RY BYTE

IT TAKES ONE AIDRESS FARAMETER,

ENTERENR.
THE NEXT BYTE.

BY A SPACE.

THE LATA AT THAT
LOCATION WILL RE DISFLAYED. IF IT IS
DESIRED TO CHANGE TIT, THE VALUE IS THEN
A FOLLOWING SFACE WILL DISPLAY

A CARRIAGE RETURN LCORT
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WILL TERMINATE THE COMMAND. THE SYSTEM

¥
; ADDS A CRLF AT LOCATIONS ENDING WITH EITHER
; XXXO OR XXX8. TO AID IN DETERMINING THE
; PRESENT ALDRESS, IT I8 FRINTED AFTER
; EACH CRLF. A BACKARKOW T_31 WILL BACK
5 UF THE POINTER AND DISFLAY THE
; FREVIOUS LOCATION.
t4
l ChF540 SURS:  CALL EXFR1  ;GET STARTING ADDR.
| ) FOP H
| 7t 90 MOV AyM )
| Ch FSEF CALL LBYTE  3DISPLAY THE BYTE
; B0 F 6O CALL COFCK  yMODIFY?
FOEA ng RC ; NO, ALL TONE
FRER 2B0F JRZ ..81 sIONYT MODIFY
2 ) FESE CPI vy s BACKUP?
FRER 2674 JRZ . 52
k1 5 FUSH H ;SAVE FPOINTER
FRED G F567 CALL EXF sGET NEW VALUE
o FRFS m FOP I sVALUE IN E
[OFRFG i FOF H
boEpEy 73 MOV M, E " 3 HMODIFY
FRFQ 78 KOV A K sTEST DELIMITER
[T OFRFY FEOD CPT CH :
L FRFR L6 RZ ; DONE;
FRFC gl ..81:  INX . H
o FeFn au .83 KOV A, L ;SEE IF TIME TO CRLF
L EerE 607 ANI 7
U F300 CeoFaARD CZ LFADK  5TIME TO CRLF
( 303 LBDE JMPR . .S0
[r30s 2R . ..82:  DCX H s DECREMENT FOINTER
L F306 LEES JHFR ..53 SAND PRINT DATA THERE.
| ; THIS ROUTINE TRANSLATES THE DATA IN
, ; MEMORY TO AN ASCIT FORMAT. ALL NON-
- ; FRINTING CHARACTERS ARE CONVERTED TO-
= ; PERIODS. .0
: { ; THERE ARE 64 CHARACTERS FER LINE.
t4
L F3os GO FSB0N TYFE:  CALL EXLF s DISFLAY RANGE
I Fson CIU Fag? ..TO:  CALL LFADR  ;DISFLAY ADDRESS
e F3OE 0640 MVI E,b4 s CHARACTERS FER LINE
7510 7E L.Tiz MOV A, M
o F31L E67F © ANT 7FH sKILL FARITY BIT
| F313 FE0 CFI v oo s RANGE TEST
F315 3002 JRNC ..T3 5 =+SFACE .
317 BERE . T2 MV A,’."  FREFLACE NON-PRINTING
l F319 L7 ..T3:  CFI 07CH s ABOVE LOWER CASE =
FALE 30F A JRNC LLTR
F310 4 MOV C,A sSEND 1T
E FALE CDFA46A CALL co
Faa GO FUHE CALL HILOX  ;MORE TO GO?
324 LOEA IINZ ..T1 sSEE IF TIME TO CRLF
[ 324 1813 : JHFR ..TO ; YES.
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MATN.

F32g
F326a
Faomn
Pl
F32F
330
330
7332
F 333
33
K337
1338
F339
F330
F33K
F33C
F3En
F33E
F33F
F340
343
344
F34Y
347
F348

K353
F354

Y 22221100

Assemhlar

E12011-0311 Fage

= wZapple #RMABKED ROM** Monitor, Version 1.05, Dec. 18 1976>
Fopyright 1979 by COMFUTER DESIGN LABS, INC.

1600
Ol F540
L

65

E

3%

14

74

60T
BOF3

a7

{28
T .
I
LU7EQG
RN

DS
(=06

LI
2HO0R
D7 EFE
R

23
LR
1672

C0OFnaA

T WS \AF I 8 €5 w3 Gf w5 =i el

14

THIS IS A HEXADECIMAL SEARCH ROUTINE. IT
TAKES NO AIDRESS PARAMETERS. AS MANY

BYTES MAY RE ENTEREDL, SEFARATEDR EBY A COMMA,
AS DESIRED. THE MAXIMUM I8 20%, BUT 3-4 IS
TYFICAL, AND MORE THAN 12 WOULD BE UNUSUAL..
THE ENTIRE MEMORY 18 SEARCHED, STARTING

FROM ZERGO, AND ALL STARTING ADDRESSES OF EACH
OCCURENCE OF THE REQUESTED STRING ARE FRINTELD
ON THE CONSOLE DEVICE.

WHERE: MVI n,o sCOUNT SEARCH RYTES
..WO: CALL EXFR1 sGET ONE BYTE
FOR H sPICK IT UF
MOV H, L sSTICK IN HIGH BYTE
FUSH H sFUT IT IN STACK
TNX Sp sADJUST STACK
INK 1 s COUNT UF
MOV A,B s TEST DELIMITER
SUT CR
JRNZ . WO $MORE TO GO
MoV E,A ; CHEAF ZEROES
MOV C,A '
MOV H,y A
MoV L,D sGET BYTE COUNT IN L
LCR L 1 _
DAL SP sBYTES STORED IN STACK
FUSH H
FPUSH 1
FINDC: FUSH E sSAVE THAT FOINTER
CALL CRLF
FOF E s RESTORE
FIND: FOP H s HL=8EARCH ANIDRK
FOP X . ;1 X=SEARCH BYTE FOINTER
MOV £, " sRESET COUNT
MOV CA,0(X)  3GET THE FIRST SEARCH ERYTE
CCIR ; COMPARE, INCR., & REPEAT
EO DONE2 sOID FARITY=DONE
FUSH X s SAVE FOINTERS
FUSH H
FOUNDiz  DCR £
JRZ TELL s FOUND ALL.
MoV A,-1(X) ;LDO0OK AT NEXT MATCH
CHMF M s TEST NEXT
JRNZ FINR ~ 3NO MATCH
1TNX H s BUMF FOINTERS
neX X .
JHER FOUND s TEST NEXT MATCH
TELL: FPOP H
FUGH H
nex H
FUSH E s SAVE SEARCH COUNT LIMIT
CALL LADR s TELL CONSOLE
FOF E s RESTQRE

1%



LS Z80 Macro Assembler E12011-0311
VL/13/779 22:21:00

fAIN. -
‘opyright

F369
F36H
F360
K361
36K

F370
F373
F376
379
FA7C
A7
F 380
F381
g2
385
F387
F389
FABA
F38C
FaEn
F390
F391
K393
F394
395
398
Y
FARC
F39F
380
F3A3
F3A4
ERTY
F3A7
ANE
F3AK
F3AC
FRAL
AR

,,_._.,.
.

Srnanple **MASKED ROM*% Monitor,

Foge

Version 1.05, Dec. 18 19763

1979 by COMFUTER DESIGN LARS, INC.
18714 JMFER FINDC
33 DONE2: TNX S5
it LCR E sRESET STACK
BOFC JRNZ NONEZ
Cy RET
Y
7 THIS ROUTINE DUMFS MEMORY IN THE STANDARD
;3 INTEL HEX-FILE FORMAT. A START & ENID
7 FARAMETER I8 REQUIRED. AT THE CONCLUSION
7 OF THE DUMF, AN "END OF FILE® SKHOULD BE
7 BENERATED WITH THE “E" COMMANII.
G FBon QRITE: CALL EXLF sGET TWO FPARAMETERS
GO FarR CALL WALT s FAUSE IF I'TY CONFIGURATION
G FaARD «alO3 CaLL FEQL s CRLF TO PUNCH
01 0O3A XY B,7:? s OTART~UF-F LLE CUE
ClFaca CalLL FO s PUNCH IT7T
) FUSH L 3 SAVE
bt FUSH H 3 POINTERS
04 .-Wls INR B s CALCULATE FILE LENGTH
Crnorg7a CalLL HILO
B804 JRE .o W4 s SHORT FILE
AR MVUT A,24 ;24 BYTES FER FILE
Y0 SUR B sENQUGH YET?
200 JRNZ " a Wl 7 NO.
[ FOP H ;GET START ADDR BACK.
Ch F393 CALL e u W2  SEND THE RLOCK
03 FOP o sRESTORE END OF FILE FOINTER
1813 JMPR . aWO sREEFP GOING
Y7 eW2e MOV L,A s INITIALIZE CHECKSUM
78 MoV A,B sFILE LENGTH
2% CALL FHYTE sFUNCH IY
Ch CALL PALR s FUNCH ADDRESS
A XRA A sFILE TYPE=Q
L0 FSEL CalLL FRYTE $FUNCH IT
VAL v aW3s RRINLY; AyM sGET A DATA BYTE
GO FE) CaLlL FRYTE s FUNCH XY
23 TNX H sPOINT TO NEXT BYTE
LOFY DUNZ . W3 sDECREMENT FILE COUNT
13 ARA A
Y SUHB I s CALCULATE CHECKSUM
L3 FOEE JHE PRYTE sPUNCH IT, RETURN
i1 “alaz FOP H ;CLEAR STACK
A FOP D 5 OF FOINTERS
il XA A s SET-UF A
1E13 JHMPR . w2 sFINTIGH UM & RETURN
v
1
; THIS ROUTINE ALLOWS DISFLAYING THE
;7 USER'S CPU REGISTERS. THEY ALSO MAY BE
i USING THE REGISTER NAME AFTER TYFING THE *X*®.
7 T.E. XA 00—
;7 THE REGISTER MAY RE SKIPFED (QVER, OR MODIFIED,
7 STMILARLY TO THE "S* COMMANI.

1¢



s

CMATN.

F3R0
FAR3
ARG
3R
F3RA
F3RE
F3RE
F301
F304
F3C6
F30H

TOREECY

F3CR
E3CT
F300
F30
BRI
F304
Fan7
F308
F 30
F30A
Fane
Fann
FALE
30

F3EY
F3E R
F3EG
¥ 3E
F 3O
F3F3
F3F 4
F3F6
FEF7
1 3F 8
F3ER

280 Macro
VL/13/79

OR

DC WF wT WI TI eE X T s F w1 %P w3l

G F736
21 F70R
FEOD
2EHA
Fl27
200A
20 VW7E7
Chr F736
FEOD

AMa

2840

RE weXO3’
2809 '
CR7%

2 F4464

23

23

184

Gl Fags . ¢
23 LW X2
Vas

47

[

1

Ot

2600

19

fh

23

Na)

ChoroFegr

CRr78

2600

11

16

0 FHEr

COF&O0% " e X3
143

2819

)

2t

Ch F9é7

(G

IXI
TO EXAMINE A SINGLE
TYPE THE REGISTER IDENTIFIER
AFOSTROFHE -

Asvembler E12011~-0311
22821200
Sdnpple **MASKED ROM*»* Monitor,
Topyright 1979 hy CORPUTER TESIGN LLARS,

TO DISFLAY THE
SIMFLY TYFE
ADDITITIONAL Z-80 REGISTERS,
THE

CaLL
LXT
CFI
JRZ
CrI
WRNZ
LXI
CALL
CFI
WRZ
CMF
WRZ
BIT
SNZ

- INX

INX
SMER
CAalL
INX
MOV
MOV
ANT
XCHEG
1OV
HV1
DAD
ACHG
INX
LDAX
CaLL
BIT
WRZ
nex
LDAX
CALL
CALL
RC
JRZ
FUSH
FUSH
CALL
FOF

I.E.

THESE REGLSTER VALUES ARE FLACED
UFPON EXECUTING

ANY

TI
H,ACTEL
CR

e u Xb
"y n
.0 XO
H,FRMTE
TY

CR

« u Xé
M

- e X1
74 M
ERROR
H

i

.« X0
BHLK

H

ALyM
E,A
3FH

L,A
H,0

SF

H
0
LEYTE
7,1

. X3
I

I
LEYTE
COFCK

D §+
H

R
EXF
H

IGOI

Fage

Version 1.0%5, lec. 18 1976
INC.
“NORMAL®" SYSTEM STATUS,
"XCLCRI*. TO DISFLAY THE
FOLLOW
WITH AN AFOSTROFHE. I.£. *X'CLCRI®,

"PRIMEY REGISTER,
AFTER THIE

XX 0000~

INTO THE CFU
ILG1

COMiMAND .
sFULL REG. DISFLAY

;9EE IF PRIMES WANTED

sFULL REG. DISFLAY
sTEST FOR REGISTER NAME

s6EE IF ENI OF TABLE

3 SAVE FOR FLAGS
;s CLEAR FLAGS FOR BIAS

s DISPLACEMENT FROM STACK

;FICK UP REG. VALUE
sPRINT 1T

;s ASK CONSOLE
sCR ENTERED, ALL DONE
sSKIF TO NEXT REG.

; GET NEW VAL UE
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AATN. = <Z2apple *%MASKED ROM*% Monitor, Version 1.05, Dec. 18 1976%

Thpyright 1979 by COMFUTER DESIGN LABS, INC.

Fl , FOP SW
0% . FPUSH U
B FUSH FSW
- pal MOV A,L
|400 12 STAX n
401 (9} FOF I
F 402 Cnr7a RIT 748 sSEE 1F 8 RIT OR 16 EIT REG.
404 2DHOJ JRZ . o X4 38 BIT
F4064 13 INX I
407 70 MOV AyH sHIGH RBYTE OF 16 BIT REG.
FA408 12 STAX D
=409 L enX4z FOF X
F40A {E FOP H
40N 7% MOV A, B ; TEST KEYROARI
Fa40C FiOn CPI CR
F401L e RZ sALL DONE
Fa0F CR7E - X5 BIT 7,M ;SEE IF END OF TABLE
411 ) RNZ sRETURN IF 80
a2 18C3 JMPR - a X2 .
7414 Ch FHL2 «a X6z CaLL - CRLF -
417 Cn Faig «a X7 CalLL BLK
741 A VE MOV ALM
FaLR 23 INX H
T410 119 "ORA A
F41 SR8} KM
41 e 41 MOV Cyh
g CE FA3A CalLl ]
422 OEED MV I c,”=?
424 Ch F4agA CaLL co 8
=427 7E MOV A,M
Fang 47 : 1OV E,A §SAVE FLAGS
7429 6 3F ANT 3FH ;CLEAN UP FOR OFFSET
Fa42R 28 INX H
420 B8 XCHG
420 b1 oV L,A
=421 24600 MVUI H,0
430 K% DA SF
7431 [ER 3] . XCHG
430 CR70 BIT 6,8 s TEST FOR SPECIAL "M"
7434 2OOF JRNZ . X9 sPRINT DUT ACTUAL *M"
Fa3é 1A LITIAX It
=437 ChFSEF CAaLL LEBYTE sPRINT REG. VALUE
Fa3n LR78 BRIT 7,8 s SINGLE OR DOUBLE?
430 281019 JRZ w X7 s SINGLE.
ARk 1R nex I
" 43K 1A LIDAX I
440 CloFHE8E ~=XBz CaLL LRYTE
: 443 1802 JMPR X7
L Taay %) ..X9:  FUSH H s SAVE HL.
446 10 LDAYX n ;GET REG. FOINTER
‘ Fa47 &7 MOV H,A sHIGH RYTE
448 LI nex I
Fa4aQ 1A LTIAX It
[ 440 as MOV L,A sLOW BYTE
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MATINL = <Zapple *#PASKED ROM#*¥* Monilor, Version 1.0%5, Dec. 18 1974

Popyright 1979 by CONFUTER DESIGN LARS, INC.

FA4R 7t MOV AN sGET VALUE
F44C K FOF - H s RESTORE HL.
F441 18K JHFR .. X8 sFRINT VALUE & CONTINUE
y
; THIS IS A MESSAGE OQUTFUT ROUTINE.
5 IT IS USED EBY THE SIGN~ON AND CRLF.
; POINTER IS IN HL C(WHEN ENTERED AT
; TOM) AN LENGTH IN B REG.
y
44 21 Fon1 TOML:  LXI H, MGG
450 4f TOM: MOV C,M ;GET A CHARACTER
F4%3 X INX H s MOVE FOINTER
454 Gl FABA CALL CO . ;0QUTPUT IT
a7 LOES DJINZ TOM sKEEFP GOING TILL B=0
F 459 OO OF51A CALL CSTS ;GEE IF AN ABORT REQUEST
: A% K7 ORA A 5 WAITING.
S FABD 0o RZ sNO.
y
; SEE IF CONTROL-C IS WAITING
; ABORT IF S0.
y
YFASE CU F730 CCHK:  CALL KI
. Fas1 FEOS ‘ CEI 3 s CONTROL~C?
T asy (Y , RNZ
* 5
i SYSTEM ERROR ROUTINE. THIS
| ; WILL RESTORE THE SYSTEM AFTER
, ; A SYSTEM ERROR HAS REEN TAKEN.
5 THE I/0 CONFIGURATION IS NOT
; AFFECTED.
: Cy
: L. Fa64 ClF5RY ERROR: CALL MEMSIZ
. 4647 11 FFEA LXI I,-22  3STACK FOINTER OFFSET
1 Faéa 19 DAL I
| F46R ¥y SFHL sRESET STACK
: 460 Ok.2a MVI C,"®#’ ;ANNODUNCE ERROR
- FALE O FaBA CALL Co
: i Fa71 C3 FO70 JHP START  ;BACK TO WORK
y
? ; THIS GETS A READER CHARACTER,
f 5 ANDI' ALSO COMFARES IT WITH *Ii* REG.
ke 5 IT WILL ABORT ON AN *OUT-OF-DATA®
; CONDITION.
x H
. L‘ 474 LI F636 RIFF:  CALL RI s NORMAL READER ROUTINE
477 BGER JRC ERROR 3 ABORT ON A CARRY
L FaA7e BA CMP i sCOMPARE W/'D* REG.
| Fa7a 0y RET
¥
; THIS ROUTINE WILL RETURN THE
! ; CURRENT VALUE OF THE HIGHEST
; REANZWRITE MEMORY LOCATION THAT
; IS AVATLAELE ON THE SYSTEM.
s IT WILL *SEARCH* FOR MEMORY
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Copyright 1979 hy COMFUTER DESIGN LLABS, INC.

5 STARTING AT THE EROTTOM OF MEMORY

5 AND GO UFUARDS UNTIL NON-R/W HMEMORY
7 IS FOUNI.

'

F47R GO FHRY SIZE:  CALL MEMSIZE - ;GET THE VALUE
Fa7E 01 0023 LXT B, CENDX-EXIT)
Fan 09 DAL K sATJUST 1T
| 5
; CRLF BEFORE HLSF ROUTINE
y
a2 ChFE5L2 LFADR: CALL CRLF
;
[ ; PRINT THE CURRENT VALUE OF Hal.,
E ; AND A SPACE.
5
F a8y ChFS5EA HLSF:  CALL LADR
; :
; PRINT A SFACE ON THE CONSOLE
;
Fa86 O 20 BLK x MU C,” "’
;
; THIS I8 THE MAIN CONSOLE
; OUTFUT ROUTINE.
;
FaBA | Du76 COs IN I0BYT
L. Fase 603 ANT ¥ CMSK
L ABE 200A JRNZ coo
¥
5 TELEFRINTER CONFIGURATION
; 1/0 DRIVER.
;
F490 T 7 ) TTYOUT: IN TTS
Fa492 F 60D ANT TTYRE
Fa94 2EF A JRZ TTYOUT
49 6 79 MOV A,G
497 137 ouT TTO
499 0o RET
F49a A C0O0: ICR A sCCRT?
49K 2006 JRNZ Coi 5 NO.
; C.R.T. CONFIGURATION DRIVEK.
» \
. Fasr 0vae _ CRTOUT: IN CRTS
| FagF B 607 ANT CRTRE
CFant DH A JKRZ CRTOUT
F4n3 79 MOV A, e
F4n4 KT ouT CRTO
“4p6 0y KET
;
F4A7 A1 GOty ICR A sBATCH?
F4AB 02 FROE JNZ COLOC 5 NO, MUST BE USER
H .
5 LIST QUTFUT DRIVER KOUTINE
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Topyright 1979 by COMPUTER DESIGN LABS, INC.

5 ~AN EXTERNALLY VECTORED ROUTINE,
; USED BY THE ASSEMELER, ETC. ALSO,
; WHEN THE ASSIGNED MODE IS "EBATCH",
; THIS IS THE ROUTINE USED FOR THE
; MONITOR OUTFUT THAT WOULD NORMALLY
; GO TO THE “CONSOLE®.
y
FaAK LK 6 1.0z IN T0BYT
F Al 600 AN ¥ LMBK
F4AF DHUF JRZ TTYQUT
FAR1, FEA4O Cel LCRT
FAR3 2858 ' JRZ CRTOUT
FARS FEBO CPI LLNE
FaRy CA FEL JZ LNLOC  3EXTERNAL VECTOR
FARA 03 FHLYS NP LULOC  3USER DEFINED VECTOR
b4
; SEND CRLF TO FUNCH DEVICE
y
FAED OEON FEOLz  MVT C,CR
F 4RF Cl F404 CALL FO)
Facy OFEOA MUT C,LF
y
; FUNCH OUTFUT DRIVER ROUTINE
y
F4C4 IE7 6 PO IN I0BYT
FaC4 E6730 ANT ¥ FPMSK
FaCH D806 JRZ TTYOUT  ;FUNCH=TELEFRINTER
F4CA FED0 CFI FCAS sCASSETTE?
Face 2000 JRNZ FO1 5 NO.
! v
| FACE w74 . FQO: IN FCASS  ;CASSETTE DRIVER
L FAT0 E600 ANT FCSBE
4L DBE A JRZ FOO
404 79 MOV a,C
FAns 1375 ouT PCASGD
407 09 KET
y
FALG FELO P01 s CFI FETR
F4DA 0 FBOC JZ PTPL sEXTERNAL VECTOR
F AL 03X FHOF : JHiR FULOC  ;USER VECTOR
b
y
s THIG 18 A BINARY DUMF ROUTIN: THAT MAY EE
: USED WITH KOTH FAPER-TAFE AND/OR CASSETTE
|- 5 SYSTEMS. IT PUNCHES A START-OF-FILE MARK
; AND THEN PUNCHES IN FULL B-RITS DIRECTLY
; FROM MENMOKY. IT IS FOLLOWED EY AN END-OF-
; FILE MARKER. THESE DUHPS MAY EE LOADED
; USING THE "L* COMMAND. THEY ARE USEFUL
: FOR FAST LOADING, AND MAY BE VERIFIED
5 USING THE *C* (COMFARE) COMMANII.
.
5 U<ALls,<A2=CCRI :
s PUNCHES FROM <A1l3> THRU <AR:
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.ﬂ
i ‘1
L

c

{50 o

L]

P N N N N NN
mmmm

m
—

4K O

7

-
o

o

FAaFg

FAFK
FaF T
F4FF
7500

FHO3
FE0%
F507
F508
O FH0A
Ty
LRS00

F50I
T510
5

CIt FLon
Iy FarH
G FOHA3Z
ChFOYE
4.

D F40C4
Gt FL74
307

Ch FO9E

CII FOHA3Z

LUR76
633

Co

03 FOa88

E&HOF
CHEYO
27

CoFH42
I
£l

"
U

- wE I

a1

P

$T €5 wr w0 w1 N3 @k W5 wE W5 e w1 ¢:

NLDs CALL EXLF ;GET TUO PARAMETERS
CALL WAIT s PAUSE FOR FUNCH-ON (TTY)
CALL LEAD s FUNCH LEADER
CALL MARK s FUNCH FILE MARRER
U= 1OV C,n s GET MENMORY BYTE
CALL FO sPUNCH IT
CAllL HILO 3 BEE IF DONE
JRNC .ol
CALL MARK ; FUNCH END FILE MARRER

THIS FUNCHES NULLS (LEADER/TRAILER).
IT RETURNS "QUIET® IN CASE THE FUNCH
ANLD CONSOLE ARE THE SAME.

ULLs CaALL 7 FUNCH NULL.S

LEAD
THIS ROUTINE WILL FAUSE FOR

A KEYBOARD CHARACTER. IT IS

USED AS A DELAY TO GIVE THE
OFERATOR TIME TO TURN ON THE
TELEFRINTER FUNCH BEFORE SENDING
A HEX FILE Ok BINARY FILE TO

THE FUNCH. IT WILL SIMFLY
RETURN IF THE FUNCH & CONSOLE
ARE NOT BOTH ASSIGNED TO THE
DEFAULT. (TELEFRINTER).

ALT: IN 10RYT
ANI ¥ CHSK ! % PMSK
RNZ
JMP STARO  ;RETURN "GQUIET®
; CONVERT HEX TO ASCILI
b
CONVz  ANI OFH sLOW NIBELE ONLY
AL P OH
DAA
ACT A0H
DAA
MOV C,A
RET
y
; GET TWO FARAMETERS, FLACE
5 THEM IN DE & HL, AND THEN
; CRLF.
y
EXLF:z  CALL EXFR
FOP I
FOP H

1 a3 Wi ¢I

CONSOLE CARRIAGE RETURN &
LINE FEED KOUTINE.
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MATN.

F53
F536
F539
F530
F53D
5 3E
F53F

Fa40

8O tacro Assembler E12011-0311
V713779 22521500
} = apple *¥*MAGKED ROMN** Monitor, Version 1.09, Dec. 18 19765
; fopyright 1979 by CORFUTER DESIGN LABS, INC.

EG

0605

Ch Faar
(A

)

DE76
E603
2004
LE70
1805

30

2009
DE72
E601
BEFF

o

2F

Cy

50

£8

C3 F18

(]
Cn F542
Cor F&L2
C1
n
[E 1
CeY

QL0

-? €3 s ws

—

LR

w3 Wl wI ws €L I

5
S

Cs

s

iT' ez wn w3

%

{Tiw: wr wr <2

by

-s €3 oS

THE NUMBER OF FILL CHARACTERS
IS SET TO 3 TO ALLOW A

LARGER NUMBER OF TERMINALS TO
BE USED WITH THIS WONITOR.

THE NUMEER OF FILLS MAY NOT RE
ALJUSTED .

ILF:  FUSH H sSAVE HL
MVT B, sCRILF LENGTH
CALL TOM1 ;SEND CRLF
FOP H
RET

TEST THE CURRENT CONSOLES
REYBOARD FOR A KEY-PRESS.
RETURN TRUE (OFFH IN A REG)
IF THERE IS A CHARACTER
WAITING IN THE UART.

TS: 1IN IOEYT
ANI & CMSK
JRNZ CS0
IN TTS
JMER CS1
0z ICR A s CORT
JRNZ CS3
IN CRTS
1z ANT TTYDA
MV A, TRUE
22 RNZ
CMA
RET
33 LCR A s BATCH
RZ
JHE CSLOC  USED DEFINED VECTOR
GET THREE FARAMETERS AN
CRLF .
FR3: INR o
CALL EXPR
CALL CRLF
FOP B
FOF L
FOF H
RET
GET ONE FARAMETER.
NO CRLF.
PR1:  MVI C,1

THIS 1§ THE MAIN "FPARAMETER-GETTING® ROUTINE.
THIS ROUTINE WILL ABORT ON A NON-HEX CHARACTER.

R’

Fage &
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MATIN.

Fopyright

FE O
60
FHA63
FH64
FoHéé
F9H67
FH6e9
Fue60

FE6E
Fr571
572
5773

F574
F7%
K576
577
F578
F679
F576a
TR
FE70
571

Y1 a 00

21 0060
Chr F736
47

Ch F5ne
3508

29

29

29

29

[

78

Ch FOOn
3GOR

O

(6]

G2 Fas4a
O

2000

(08

OO

21 0000
180hA

CD %74
110
1N}
9

23
7C
3%
Y
8
/h
P\
70
AN
Gy

£E12011

~-0311

Fage 24

*¥HAGKED ROM*% Monitor, Version 1.05, Dec. 18 19765

INC.

IT TAKES THE MOST RECENTLY TYFED FOUR VALID

y
; HEX CHARACTERS, ANI FLACES THEM UF ON THE STACK.
; (AS GNE 16 BIT VALUE, CONTAINED IN TWO
; 8~REIT BYTES.) IF A CARKRIAGE KETURN IS ENTERED,
5 IT WILL FLACE THE VALUE OF *0000° IN THE STACK.
¥
EXFR:  LXI H,0 s INITIALIZE HL TO ZERD
on: CALL T1 sGET SOMETHING FROM CONSOLE
EX1s MOV B,A sSAVE 1T
CALL NIBELE ;CONVERT ASCII TO HEX.
JKC ..EX2  ;ILLEGAL CHARACTER DETECTED
DAD H sMULTIFLY BY 16
DAD H
DAD H
DAL M
ORA L ;OR IN THE SINGLE NIBBELE
MOV LyA
JHPR EX0 ;GET SOME HORE
~<EX2: XTHL sSAVE UF IN STACK
FUSH H s REFLACE THE RETURN
1OV A, B s TEST THE DELIMITER
CALL QCHK
JRNC - ..EX3  ;CR ENTERED
LCR C s SHOULDN GO TO ZEROD
KZ s RETURN IF IT DOES
«.EX3:  UNZ ERROR 3 SOMETHING WRONG
LCK C ;00 THIS AGAIN?
JRNZ EXFR ; YES.
RET sELSE RETURN
EXF 2 MV C,1
LXI H,0
JHPR EX1.
; RANGE TESTING ROUTINES.
; CARRY SET INDICATES RANGE EXCEEDED.
¥
HILOX:z CALL HILOD
RNC 5 OK
FOF I ,hETUhN ONE LEVEL BACK
RET
14
HILOz  INX H s INCREMENT HL.
MoV A, H ;TEST FOR CROSSING 64K BORDER
ORA L.
sSTC s CARRY SET=STOF
RZ sYES, EORDER CROSSED
HOV A E sNOW, TEST HL VS. DE
SUB L.
MOV A,
SEE H
RET ;IF CARRY WAS SET,. THEN STOF
14
; HEXADECTMAL HWATH ROUTINE
¥
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\L/13/79

MATN.

FO7E
Fual
FHE2
Fi83
FEBs
%587
588

Fa8A
FHEE
F58E
58
F590
F591
F590
F593
F594
K597
F598
F59K

FS9E
FA1

F5A3
FUAG
FOAY9
FOAR

FHAC
FEAD
FERO
FEHEL

ey
Salndl)

s 00

ALY

CoFHOon

U Fa8n
kL
137

o8 e

7€
CIv FUHEF
7N
5
OF
OF
OF
OF
Cov FHeog
i
CooFS03
3 Faan

01 0B¥F
1303

0L 4800
CIr FaC4a
10k

Y

Clr FiRy
pat
D630

£12011~-0311

OoF

0 ¢: w3 ¢z %3 ¢ wn <F wr I

ple *#MAGKED ROM** Monitor,
Topyright 1979 by COMPFUTER DESIGN LABS, INC.

FSETS.

HX oy Y

Version 1.03,

THIS ROUTINE IS USEFUL FOR
DETERMINING RELATIVE JUMF

IT RETURNS THE SUM

B,08FFH ;SET-UF BR&C

B,4800H ;FPRESET FOR SOME NULLS

Nec.

& DIFFERENCE OF TWO PARAMETERS.

18 1976>

;SAVE HL FOR LATER
sGET SUM

sEPRINT IV

3 THIS IS LATER

s CLEAR CARRY
;GET DIFFERENCE & FRINT IT

or

X+Y  X~Y
EXN:  CALL EXLF
PUSH H
DAL I
CALL HLSP
POP H
ORA A
NSEC o
v
; PRINT H&L ON CONSOLE
¥
LADR: MOV A, H
CALL LEYTE
1OV A,L
LEYTE: FUSH FSW
' RRC
KRR
RRC
RRC
CALL  e?
POF FSW
- CALL CONY
Jip co
; THIS ROUTINE SENDS EIGHT RUBOUTS
; TO THE PUNCH DEVICE.
y
MARK:  LXI
JHPR LEQ
y
; THIS ROUTINE SENDS BLANKS TO THE
; FUNCH DEVICE.
y
LEADz  LXI
LEO: CALL PO
DJUNZ LEO
RET
: THIS KOUTINE RETURNS TO A USER
; PROGRA THE CURRENT TOP-
; MEMORY VALUE NINUS WORKSFACE
; AREA USED BY THE WONITOR.
y
MEMCK: FUSH H
‘ CALL HENSTZ
MOV A,L
SUI 3CH

oy

Fage .
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FEE 3001 JRNC .. B
FERS 05 , ICR H
. FERG 44 ..Bz MOV B,H
| FuR? K1 POP H
CFSRE CY RET
; .
- ; THIS IS A CALLED ROUTINE USED
l ; TO CALCULATE THE TOP OF MEMORY
; STARTING FROM THE EBOTTOM OF
& ; MEMORY, AND SEARCHING UFWARD UNTIL.
| 5 FIRST R/U MEMORY 18 FOUND, AND THEN
; CONTINUING UNTIL THE END OF THE R/W
; MEMORY. THIS ALLOWS R.0.M. AT ZERO,
[ 5 AND INSURES A CONTINUOUS HMEMDRY BLOCK
5 HAS BEEN FOUNU.
; IT-IS USED BY THE ERROR ROUTINE TO
; RESET THE STACK FOINTER.
y
FEEY (W MEMSIZ: FUSH K
FuBA w1 FFEE LXI H,=1 sSTART AT THE BOTTOM
F SR 24 . MOz INR H sFIRST FIND R/W
FORE 7E 1OV AN
FERE DF , CMA
TECO 77 MoV M,A
501 KL CMP M
FH0e GF CHA
Fee3 77 MOV M, A
FEC4 DOF7 JRNZ . « MO sKEEP LOOKING FOR RAM
F5Cé 24 “.Mls INR H sR/W FOUND, NOW FIND END
F507 7E MOV AyM
F508 2K - CMA
FE09 77 MoV M, A
FECA 8 CMFP M
FECH G CMA
FH0e 77 MOV M, A !
F&Ch DHE JRZ oMl sNOT THERE YET
FSCF 2% .«.M2:  DCR H sBACK UP, SUBTRACT WORKSFACE
F510 01 FFDD LXI B,EXIT-ENDX .
AR O DA ]
145114 o) FOF B ;RESTORE BC
FE0e 0o RET sVALUE IN HL
b
y
FEDé ChF&7R RIBBLE: CALL RIX
Y L6390 NIBBELE: SUI oy sQUALTFY & CONVERT
FELR ne RC 5.0
. FSIC FEALY CFI TGY-70Y 3HF?
LOESDE 3 CMC s PERVERT CARRY
L tsnE e RC
HEQ FlOA CFPI 10 s NMBR?
l F5E R 3F CiHe ;PERVERT AGAIN
FeE3 no RNC s RETURN CLEAN
FYE 4 N607 SUT 'AY-'9Y-1  ;ADJUST
FEOA CPI OAH sFILTER ®*:" THRU "@°

[ FOES
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1171377
1ATN.

]
FUEA

FOED

FEEE
FEER
F5FQ
F5F 1
F5ED
FSF3
F5E6
FiFQ
F5FA
F5F B
FHFE
601
F6Q2
4603
F&604

F&60%
607

FoaOA

Fé&On
- &6OF
F&610
612
Fol3
F61s
FHlée
F&L7
Fé618

F&619
, ( F&LR
F&LD

F&1F
l Fé621

Y 22:21:00

- Zapple *¥MASKED ROM** Monitor,

Ce

70
Ch FOEE
71

Fi
OF
OF
OF
OF
Cl F503
CI FACA
F1
F U
Ch F503
CO F4C4
F1
82
57
o

Or20
Cr FA8A

CIov F736

K76
E603
2008

70
1F

E12011~

0311

RET

Page

Version 1.05, Dec. 18 1976
‘opyright 1979 by COWPUTER DESIGN LABS, INC.

5
7 SEND H&L VALUE TO PUNCH DEVICE

b
FADR «

v
7 FUNCH

;
FBYTE:

"
y

j
COPCKs

) es w1 wx

I:

MOV
CALL
1OV

A, H
FRYTE

A'L.

A SINGLE BYTE

FUSH
RRC
RRC
RRE
RRC
CALL
CALL
FOP
FPUSH
CALL
CALL
FOP
ALD
M0V
RET

MVI
CALL

CALL

CFI
RZ
CFI
RZ
CHI
sSTC
RZ
CMC
RET

IN
ANT
JRNZ

FSW

CONV
F0
FSU
PSu
CONV
FO
FSU
D
U,A

c,’’
co

TI

CR

I0BYT
% CMSK
Cli

"
7 TELEFRINTER ROUTINE
"

TTYIN:

IN
RAR

TTS

s NIBRLE AT A TIME

s NEXT NIBBLE
s SAVE FOR CHECKSUM

s ORIGINAL BYTE HERE
s ADDED TO CHECKSUM
s UPDATE CHECRSUM

s PROMPT FOR CONSOLE

s RETURN ZERO IF DELIMITER

s RETURN W/CARRY SET IF CR

sELSE NON-ZERO, NO CARRY

MAIN CONSOLE INPFUT ROUTINE
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——
|

P

Foa 300 R JRNC TTYIN
Fébaa L7 N TT1
L F626 (X RET
v
{ Fé6R7 30 CT1s ICK A ; CONSOLE=CRT?
Forg 2008 JRNZ cIiw
y
[ s C.R.T. INFUT ROUTINE
14
F&2A g7 CRTIN: IN CRTS
f‘ F6RC L RAR
oFs2N J0FR JRNC CRTIN
FoRF DE73 IN CRTY
: r Fo31 cY RET
Y
: F&32 an CI2: DCR A s BATCH?
pr F633 02 FEOo JNZ CcILOC ;NO, MUST BE USER DEFINED
{: 5
14
; READER INPUT ROUTINE, WITH
[ ; TIME~QOUT DELAY. INCLUDES
;5 FULSING OF HARDWARE FORT
; TO INDICATE REQUEST FOR
;s READER DATA.
L v
Féd3é E KTz FPUSH H
= Fé637 VK76 IN I0BYT
L Fe39 B OO ANI % RMSK
“ F63BR e CMA
Fo30 D374 ouY RCF s INFORM OF DESIRE FOR INPUT
b FesE oy : CMA :
R A {8 376 ouT RCF
Féhal 2006 JRNZ RT3 , - }
K a3 & 1oy HyA ;CLEAR FOR TIME-OQUT TEST
| Féas U706 RIO= IN TT4H
Y OF646 LF RAR
F&47 AB0F JRC RI2
F 649 o FUSH 7]
Fhan 0600 MV B,0
FéaC et NLO: XTHL s WASTE TIME
F&HAT 3 XTHL ;FOR DELAY
Féak 1LOFC DJNZ DLO
F 650 0 FPOP B
Fa5 20 DCR H
652 2010 JRNZ RIO
Fé&%a ar KIls XRA A
F 655 37 8TC
F %56 bl FOF H
F&s7 Cy RET
F 656 [t/ 1 RI2: IN TT1
Fo5A 17 RIDs ORA A
F &% R o) FOF H
&5 (N RET
F &5 FEOS RI3: CrI RCAS




GLYS Z80 iMacro Assembler E12011~-0311 . FPaye 2¢
YUL/713/79 22:221:00 : "

MAIN. - CZapple #ENASKED ROM** Honitor, Version 1.0%5, Dec. 18 1976

opyright 1979 hy COWFUTER DESIGN LABS, INC.

F &5 D011 JRNZ RI&
17661 1Jas RI4: N SWITCH 3TEST FOR AN ABORT
Féé3 ae HOV L,A sGAVE INITIAL STATUS
Fé64 s ..R4Aa: IN SWITCH
Fébé a0 CMP L sSEE IF IT CHANGES
Féé67 DORR JRNZ RI1 sYES, ABORT :
Fééb9 LR 4 IN RCSS sCASSETTE INFUT DRIVER
FOLH LF RAR . '
F &b 30K 6 JRNC . - R4A
F&GE DR7E RISs IN RCSN
Fé&70 18K JMFR RID
F o7 F R1b: FOF H
673 FEOA4 CFI RPTR
Foorers LA FROG Jz RFPTFL sEXTERNAL ROUTINE
LOF678 G2 FHOY JMP RULOC ;USER VECTOR
v
; THIS ROUTINE GETS READER INFUT
; AND KILLS THE FARITY BIT.
y
Fa&78 Ch 1474 RIX: caLL RIFF
K &7F VAL ANI 7FH
F 680 o RET
y .
; THIS ROUTINE READS A BINARY FILE
; IMAGE, IN THE FORH AS PUNCKED IN
5 THE "U* (UNLOAD) CONMMAND. 1T TAKES
; ONE PARAMETER, WHICH IS THE STARTING
; ADDRESS OF THE LOAD, AND WILL FRINT
; THE LAST ADDKRESS(+1) LOADED ON THE
s CONSOLE DEVICE.
y
Fé8 CItF540 LOAD: CALL EXFR1 sINITIAL LOAD ADORESS
7684 i FOF H e
F &85 CIvoFme CALL CRLF
Fons 1O WV D,OFFH 3;START-OF-FILE TAG
F6BA 0604 ..LO: MVI E, 4 sFIND AT LEAST FOUR OFFH’S
Fosc Ch Fa74 ..L1sz CALL RIFF
F&BF DOF 9 JRNZ ..LO
F691 1OF 9 DUNZ .. L1
F 693 Ch K474 ..L2s cALL RIFF 54 FOUND, NOW WAIT FOR NON-OFFF
Fé&96 DEER JRZ eul2
F 698 77 : MOV M,A ;FIRST REAL DATA RYTE
699 IEQ7 VI A,BELL ;TELL TTY
L F6YR 0371 ouT TT0
6o 3 ..L3: INX H
F &9 CIt F474 CALL RIFF
oAl D003 JRZ . .EL ;FOSSIBLE END OF FILE
‘ Fons 77 | MOV My A
T HAL 1857 JMPR ..L3
F&AG RO ..ELz MVT E,l sINITIALIZE
‘ FOHAB CIF Fa74 ..ELO: CALL RIFF
FOAR 2009 JRNZ ..EL1
FOHAT 10 TNR E sCOUNT QUES
( FoAL 3107 MV1 A, HAX ;LOOK FOR EOF




JULTS 7280 Macro

LL/Z713/79 22221200
MAIN.

FO&RO
F6R1
Fé6R3
FOHRG
FHR7
FOHRA
F&HRY
FOHRE
FO&RE

F & RBE.
FOHRE
F&0
F&6CL
F&G2
F&6CH
F6Céh
F&C9
F&LA
F&CC
F&OD
F&HCE
F&CF
F600
ol
F6D2
o614
F&HIVE
F&Né
=67
FAaNA
F6IE
F&LC
&I
FoIE
F4HEO
F&it
FHE2
&4
F&HES
F&E b
F&E7
F6rEg
HEA
FOER
F4HEC
F &
FOHEF

= udanple ®¥*NMASKED ROM*% Monitor,
, Topyright 1979 hy COMPUTER DESIGN LABS,

B

2OFY

CX FE8A
72

23

1

20FR

5

180F

il

21 000A

39

0604

ik

pa

7

2B

73

Thi

IRVIER)

Gl

OH

2

21 002%

K3

7E

9.
23
2004
Tk
Y0
2800

;23
23
7L
P
2000
7k
90
2801
03

Assemb lar

E12011-0311

CMF
JRNZ
JME
<-EL1z MOV
INX
LCR
JRNZ
M0V
JHMFR

THIS IS THE HBREAKPOINT

INC.

E
. .ELO
LADK
M, 0

}.

E
«.EL1
M,A

. l3

Poge

Version 1.03, Dec. 18 19763

sFOUND MAX?
sNOFE
sYEF, PRINT END ADDR

s RESTORE

sREAL EBYTE

"TRAF®™ HANDLING

ROUTINE. ALL USER REGISTERS ARE SAVEI

FOR DISPLAY FURFOSES,

[

y

’

y

; ARE RESTORED

;3 COMMANI.

9

RESTART: FUSH
FUSH
FUSH
PUSH
CALL
XCHG
LXL H,
TAD
MVI
XCHG

«aROz ncx
MoV
nCX
M0V
FOF
DUNZ
FOF
neX
SFHL
LXI H,
LA
1MoV
SUR
INX
JRNZ
MOV
SUR
JRZ

«wR12 INX
INX
MOV
SUR
JRNZ
INX
MOV
SUB

. JRZ
«aR22 TINX

AND THE CONTENTS

WHEN EXECUTING A "GO" (G)

H
Il
H
FSW

MEMST1Z

10
S
B,4

H
M,
H
M, E
I

. .RO
2]

B

TLOCX
S
A, M
C

H

. oK1
A, M
K

. K3
H

H
A, M
C

. R2
H
Ay M
K

. .R3
E

sPUSH ALL REGISTERS
;GET MONITOR?S STACK VALUE
L

0 UF 10 RBYTES IN STACK

sPICK OFF REG.

sSAVE IN WORKAREA

sADJUST F.C. VALUE
; SET MONITOR STACK

;LOOK FOR A TRAFP/MATCH

s NO TRAFP RERE

s TEST FOR 2ND TRAF

SNO TRAPS SET, RE-ADJUST F.C.

3¢



EL7S ZB0 Macvo Assembler E12011-0311 Fage 31
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AAIN. = <Zapple **xMAGKED ROM** Monitor, Version 1.05, Dec. 18 19763

opyright 1979 by COMPUTER DESIGN LABS, INC.

F&FO 210020 ..R3:z  LXI H, LLOCX
F6F 3 39 DAL S
F&F 4 73 MOV M,E s STORE USER H&L
G5 3 INX H
FoFs 72 MOV M,
5 6F 7 23 INX H
FoFa 23 INX H
FOFY 71 C MOV M,C s AND USER P.C.
FoFA 23 INX H
FGF B 70 HOV My B
FOFC e FUSH K
F&F I OE A0 MV C,’Q’ ; DISPLAY BREAK ADDRESS.
FoFF Cl FA8A , CALL co
F702 £ FOP H
F703 CHFOBA CALL LADR
F706 21009 I.XI H, TLOCX
F709 39 DAD SF
F70A 01 0200 LXI E,200H
F700 51 ~.R4z MOV E,M sREFLACE BYTES TAKEN FOR TRAF
F70E 71 HOV M,C s ZERO OUT STORAGE AREA
F70F 23 INX H ‘
F710 %é MOV oM
F7LL 71 MOV M,C
F712 23 TNX H
7713 2 MOV . A,E
F714 Bz ORA D ;00 NOTHING IF ZERO
F71% 2602 : JRZ . RS
F717 7F. ‘ MOV A,M
718 12 STAX )] ;STORE RYTE
F719 23 +.RHz  INX H ; SAME THING
F71A 10¥1 : [LINZ . R4 ;FOR OTHER BREAKFOINT
F71C 08 EXAF ;GET ALTERNATE SET OF REG.’S
F7an Ny EXX
F71E o FUSH H s AN STORE IN WORKSFACE
F71F s FUSH I
K720 5 FUSH B
2eR] ) FUSH FSW
722 AT FUSH X
Fy24 FIE S FUSH Y
o 726 007 LDAL sGET INTERUPT VECTOR RYTE
| F728 47 HOV E,A
UOF7RY9 b L LDAR sGET REFKRESH BYTE
- F72H AR MOV C,A
F720 £ FUSH E ; SAVE
F720 3 FO7C JMP START  3BACK TO START
: THIS IS THE INTERNAL KEYROARD
; HANDLING ROUTINE. IT WILL IGNORE
; RUBOUTS (OFFH) AND BLANKS (00),
7 AND IT WILL NOT ECHO CR’S & N’S.
5 (ND NS FOR THE *"NULL" COMMANID.
; IT CONVERTS LOWER CASE TO URFER
; CASE FOR THE LOOK-UF OF COMMANDS.
Y




LTS

y 280 Macro Asgsembhleaer

LY/13779 22:221:00

MATN.

= wZapple ®**MASKED ROM** Monitor, Version 1.05, Dec. 18 1976+

£E12011-0311

Topyright 1979 ny COWFUTER DESIGN LABS, INC.

730
733
735

F736
K739
F736
F73H
F730
731
F73E
F740
F742
743
F74%5
F747
F748
F749
F74C
F740
F74E
F750
K751
F753
5754
F7%6

F757
F75A
F7%C
F75E
F760
K763
F766
F767
T769
F76R
F76E
7770
F772
F773%

CoF6Ly
67V

oy

FEOD
(2
Fb
8
Fl&E
RO
Y
4F

CIv +4aa
79
(!
FEA40Q
(8
FE7R
[1O

Cl 736
FEA4F
281
FEAY

C2 Faba
O F540
C1

TS
0608

O Fass
TR
361G

B

4F

OTHER CHAKRACTERS ARE ECHOED AS THEY

7
7 ARE RECIEVED.
y
K1s CALL Cl s GET CHARACTER FROM CONSOLE
ANT 7FH s CLEAR PARITY RBIT
RET
v
Tls CAlLL K1
RZ s NULL
INR A s TEST FOR RUBRQUT
KM '
IICR A
CrI CR sDON'T ECHO CR?S
RZ
CPI 'N? ; IGNORE N’S FOR NULL CHMND
RZ
CFI Tn?
JRZ wel
FUSH R
MOV C,A
CALL cO
MOV A,C
FOF |13 o
CPI 'AY-1 s CONVERT TO UPFER CASE
RC
CPI re?+1
RNC
aal ANT 0SFH
RET

THIS ROUTINE ALLOWS EXAMINATION OF
ANY TINFUT PORT, OR THE SENDING OF
ANY VALUE TG ANY QUTPUT FORT.

Y

;

;

;

Y

5 Q0N ,<V>LCR]
; OUTEUT TO FORT <N», THE VALUE <V
y

¥

;

Y

QI<N=LCRY)
DISFLAY THE PORT <N

QUERY: CALL TI
CrI rQ?
JRZ QuUo
CPI Y1
JINZ ERROR
CALL EXFR.
FOF K
INF :

BITS:  MVI B,8 ;DISFLAY 8 BITS
CALL BLK

..02:  SLAR E
MUT A,707 1
AT A sMAKE "0* OR "1°
MOV C,A

Fage 3¢
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MATIN. -  <Zapple **MAGKED ROM*¥* Monitor, Version 1.0%, Dec. 18 1976
CCopyright 1979 by COMRPFUTER DESIGN LABS, INC.

774 CO o Fa8a CALL Co
w777 1OV IUNZ .. Q2
F779 o RET
=77 A ChoFTaz QUO : CALL EXFR
770 o FOF o
F77E o) FOF K
77k 159 QUTF E
781 €y RET
¥
; THIS ROUTINE VERIFIES THE CONTENTS
; OF ONE MEMORY BLOCK WITH ANOTHER.
y
; UZADDR1>,<ADDR2:>, <ADDR3>
; VERIFY FROM <13 THRU <2> WITH
; THE CONTENTS OF MEMORY BEGINNING AT <33
; .
F782 GO F53Y VERIFY: CALL EXFR3  ;GET 3 PARAMETERS
785 0A VERIO: LDAX B
F786 Ki. CMF M
787 TBOY JRZ . -K
#7789 G FUSH B
F78A B | CALL CERR s DISFLAY ERRORS
F780 € FOP K
78K 03 . .E: INX K
F7BF CoOFEGeE CALL. HILOX
F792 LBF 1 IMFR VERIO
y
5 “SYSTEM 1/0 LOOK-UP TARLEX
Y
; THE FIRST CHARACTER IS THE DEVICE NAME
; (ONE LETTER) AND THE NEXT FOUR ARE THE
5 NAMES OF THE FOUK FOSS1BLE DRIVERS TO RE
; ASSIGNED.
y
779 4 LTEL
F794 4% LBYTE  rCY ;CONSOLE ASSIGNMENTS
F795 %4 JBYTE  'T? sCTTY  T=TELEFRINTER
F796 5 LRYTE Y ;CCRT  U=CRT (VIDEQ MONITOR)
F797 42 .BYTE "B’ sBATCH= COMMANDS FROM READER
F798 5t SEYTE vy’ ;CUSE  USER
¥
F799 5 .BYTE  ’R? s READER ASSIGNMENTS
F79A 54 CBYTE  'T? sRTTY
F79R 50 .BYTE P’ ;RETR  P=PAPER TAFE
| F79C 4% .BYTE  rC’ ;RCAS  C=CASSETTE
F 791 1 JEYTE  Ty? sRUSER  USER
¥
F 79K 50 -BYTE  'F? ;FUNCH ASSIGNMENTS
F79F L4 .BYTE T’ ETTY
F7A0 50 LBYTE 7P sFPTF
F7A1 43 LBYTE  rC? ;FCAS  C=CASSETTE
F7A2 5t L.BYTE  TU? 3FUSER  USER
; .
. F7A3 At JBYTE L ;LIST ASSIGNMENTS
b\

R



LTS 7
V11377
1ALN.

F7A4
F7AS
F706
F7A7

F7A8
768
F7A9
F7AA
F7A0
F7AT
F7AF
F7E1
F7R3
/R4
F7RE
F7Bé
F7R7
F7ES8
F7RY
F7BA
F7HE
F7KC
F7ED
F7RE
WAL
F702

\\ AN

0OLY
VO1 S
QOLY
0011
(VIONRY)
0014
0031
G030

B8O HMacro Avssembler E12011-0311

9 22:21:00

~  wZapple **RASKED ROM** Monitor,
Topyright 1979 by COMFUTER DESIGN LABS,

%4 JBYTE
56 JBYTE
4 .BYTE
) -BYTE
;
;
V
;
5
;
;
;
EXIT:
c1
79
BT AF
743
EX47
L
0T
F
€1
JERN
B
08
Iy
G
€
ki
E1
P
00
216000
L3 0000
;
0000
00
.
y
y
y
;
FLINLDVA B
5

'T’
7V7
VLV
PU'

FOP
MOV
STAR
MOV
STAT
FOF
POF
FOF
FOP
FOF
FOF
EXAF
EXX
FOF
FOF
FOF
FOP
SPHL.
NOF

LXI
JMF

~WORD
SBYTE

ALOC
BLOC
CLocC
0nLoc
ELOC
FLOC
HLOC
1LL0C

Version

INC.

sLTTY
;LCRT

Fage

1.0%, Dec. 18 19763

LIST=TELEFRINTER
LIST=CRT

sLINE FRINTER

s LUSER

IGO‘
IN THE WORK AREA WHEN

THE MONITOR IS INITIALIZEL, AS IT
REQUIRES RAM FOR FPROFER OFERATION.

USER

THIS IS A SHORT FROGRAM, EXECUTEDN

UPON EXECUTING A
IS FLACED

COMMANDL. IT

;EXIT ROUTINE (LOALS ALL REGISTERS)

B
A,C

A, K

Y
X
Fouw
)2
il
H

I

Fouw
H

15H
13H
12H
1iH
10H
1 Ak
31H
SOH

nmE wninH

s RESERVED FOR ENABLE INTERUFTS

y STORAGE AREA FOR TRAFP DATA

LLDFLALCHENID Ur KRELULDICK
DIUNHUL FAUNE INURPTHRL DAL
UL HT LUN.



PUNR

LL/Y3/79

[

1AIN.

0034
0017
0035
Q025
0020

Q009
0001
000A
0101024
0000
0008
OOOK
000k
GOO7
0005
0002
0003

F7CHE

F7CH
F7CD
F7CF
F7n1
703
A
F7n7
AL
20
A0
F 7L
F 7R

F7E3

F7E7

F7E7

280 Facro

Assemblar

22:21:00
“npple *%MAGKED ROM#*#% Monitor, Version 1.05, Dec. 18 19763
‘opyright 1979 hy COMFUTER DESIGN LABS, INC.

4115
4213
423172
4411
4510
4614
4831
4030
AT
04
LR
49073

YA

4109

Ly vy
REVENILN

Fooh e

I e3 w1 CI w1 I T w8 T ATD T wE R I D el

-3

"
y

Y
<

Y

£12011-0311 Fage 3:

FLOC = J4H
SLOGC = 17H
TLOC = 35H
TLOCX = 25H
LLOCX = 20H
AFLOC = Q%H
BFLOC = OhH
CFLOC = QAH
LFLOC = ONH
EFLOC = QCH
FPLOC = 0O8H
HFI.OC = OFH
LFLOC = QEH
'Xi.0C = Q7

Yi.0C = 0%

RLOC = 02

rLoc = 03

THIS 18 THE TAELE USED TO DETERMINE
A VALID REGISTER IDENTIFIER, AND IT’S
DISFLACEMENT FROM THE STACK FOINTER.

FOSITION ONE= REGISTER NAME, WITH RIT 7 INDICATING
END OF TABLE.

POSITION TUWO0= BIAS FROM CURRENT STACK LEVEL ORTED
WITH A TUWO-RBIT FLAG. OOXXXXXX=HYTE
LOXAXXXX=WORII
LIXXXXXX=GFECTIAL FOR *M" REG.

CTeL: s NORMAL SET OF REGISTERS (8080)

sFPLUS THE INTERUPT REGISTER ("1°%)

L.BYTE  rar, ALOC 10
LEYTE  'RY, ELOC L0
LEYTE  'CrY, CLOC 10
LBYTE  'pv, oLOC L0
LBYTE  'EY, ELOC 10
LBYTE  'Fr, FLOC 10
LBYTE  *HY, HLOC L0
JBYTE rLv, LLOC LO
LEYTE  'M?, HLOC LOCOH
CBYTE Y PLOC LOBOH
JBYTE  7gY, SLOC L OBOH
LBYTE v, 1L0C L0
ASCIT * RUWA"
RMTE ;ADDITIONAL SET OF REGISTERS (Z-80)
LBYTE  rAY, APLOC 10



Y8 7280 Macro fusembler

V1713779 2242212060

AATIN.
lopyri

F7E9
76 B
F7ED
F7EF
F7E
F7F3
F7ES
F7F7
F7F9
F7F B
F7ET
F7FF

F800

FO0O

Sl A5 § 8 (R

ght 1979

4201
4300
4400
A4%6G(
4608
480F
A00F
ANCE
wHe 7
AR

-3

E12011-0311

w#MAGKED ROM*%* Monitor,
bhy COMFPUTER DESIGN LABRS,

LBYTE
<BYTE
<BYTE
<BYTE
~BYTE
-BYTE
~BYTE
~BYTE
~RYTE
~BYTE
<RYTE
~BYTE

Z:

BASE

Version 1.095,

INC.

sEND OF

BFLOC
CrLOC
DFLOC
EFLOC
FFrLOC
HFLOC
LFLOC
HFLOC
XLoC

YL.oc

RLOC

FROGRAM

Nlec. 18 1976

LO
L0
LO
L0
LOCOH
LO8OH
LOBOH
L0

FPage 36é



COLTS 780 Mocro Aswembler E12011-0311 Fac
VA/Z13/779 22221200

SMATNL -~ wZapple *%MASKED ROM** Monitor, Version 1.0%, Dec. 18 19763

et Symbol Table ++eed

| ACTERL.  F70R AHEADL  FOSF ALOC 0015 AFLOC 0009
' AGSTGN FOLs BASE  FOO00 BATCH 0002 BEGIN FO32
BELL 0007 KITS  F769 ELK F488 BLOC 0013
BELOC 000K BYE F121 CCHK  FA4% CCRT 0001
CERR im0 (W F&19 CI1 F627 CI2 F&32
CRLOC  F8G0 CLOC 0012 CHSK  00FC co Fa8a
C0o 49 Co1 Faa7 COLOC K803 COMP  F14E
CONV  F503 COFCK F605 CPLOC  000A CR 000N
CRLF FLi? CRTBE 0002 CRTDA 0001 CRTI 0073
CRTIN  F62A CRTO 0073 - CRTOUT F49D CRTS 0072
es0 F24 CH1 F529 Ccs2 Fo2m . £s3 F5%30
O CSL0C FBe CH8TS  FS1A CTTY 0000 CUSE 0003
NISE  FibF nLo F64C nLoc 0011 DONE  F284
T DONER  F36R IFLOC 000 ELOC 0010 ENDOX  F7CH
[ EOF F18é EFLOC  000C ERR2  F27E ERROR F46é4
X0 545 EX1 F548 EXF - FS67 EXIT  F7A8
; EXLF  FH0n EXFR F542 EXFR1 FS540 EXFR3 FS39
: FALSE 0000 FIL 0000 FILL  F1A2 FINI  F344
* FINDC 33 FLLOC 0014 FOUND F353 FFLOC 0008
GOTO  Fiar HELLO FO77 HEXN  FS57E HILO  FS574
HILOX  FS4E HLOC 0031 HLSF  FA48%5 HPLOC  OO0OF
1.0C 0003 TOBYT 0076 I0SET F11D J F821
KT K730 LLADR  FS8A LEYTE FS8F LCRT 0040
X0 FrEAb LEAD  FSA3 LF 000A LFADR F482
LINE 0080 l.LOC 0030 LLOCX 0020 LMSK  003F
LNLOC  F@12 1.0 FAAR LOAD  Fé81 LODO  F23A
LOD4  F276 LONCE  F2RO LODR  F290 LPLOC O0O0OE
LTHL  F794 LTTY 0000 LULOC F815 LUSER 00CO
MARK  FH9F MAX 0007 MEMCK  FSAC MEMSIZ FSE?
MOVE  F21R MSG FO21 MSGL 0011 NIEBLE FSD9
NN 00 8 SNULL  FaF8 FADR  FSE9 FEYTE FSEE
PCAS  00R0 FCASO 0079 FCASS 0074 PCHK  F&40A
FOSEE 000 FEOL  FARD PLOC 0034 FMSK  OOCF
_ 0 CFarCa P00 FACE FO1 Fans FRTP 0010
| FRMTE 717 FTRL FBOC PTTY 0000 FULOC  FBOF
C PUSER 0030 FUTA  F12F QCHK  FeOD QUO F774
QUERY  F7%7 RCAS 0008 RCPF 007A RCSD  007%
: RCSDA - 0001 RCSS 0074 READ  F226 RESTAR FOBE
RT F 636 K10 Fé644 RI1 Fotia K12 F658
RT3 F 65 RI4 Féé1 RIS FO6E RI& F&a72
‘ RIBERLE FOIé RID F&5A RIFF  F474 RIX F67H8
KLOC 0002 RIMSK  OOF3 RFTFL FBO6 RFTR 0004
RST7 0034 KTTY 0000 RUB O0FF RULOC FBO9
RUSER 0000 SEYTE F2CO0 SENSE 007A SIZE  FA47B
SLOC 0017 STARO FOB8 START FO7C §TKIT FO74
STORE  F2D3 SUBS  F2DF SWITCH OOFF TBL FOAR
TELL  F341 TELST  F1FD TI F7364 TLOC  003%
TLOCX 002 TOM Fa52 TOM1  FA44F TRAP  FOLE
TRUE  FFFF TTI 0071 TTO 0071 TTS 0070
— TTYBE 0002 TIYDA 0001 TTYIN F61F TTYOUT F490
TYFE  F308 UNLD  F4EOQ USER  FBOO VERIO F785
VERIFY F78% WAIT  FA4FH WHERE F328 WRITE F370
XAM FAERO XLoC 0007 YLOC 0005 yA F800
JBLNKL. 0000:03 X . DATA. 0000" X .FROG. 0000 X

. -





