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Disclaimer

Vector Graphic makes no representations or warranties with respect to the
contents of this manual itself, even if the product it describes is covered
by a warranty or repair agreement. Further, Vector Graphic reserves the
right to revise this publication and to make changes from time to time in
the content hereof without obligation of Vector Graphic to notify any person
of such revision or changes, except when an agreement to the contrary
exists.

Revision Numbers

The date and revision of each page herein appears at the bottom of each
page. The revision letter such as A or B changes if the manual has been
improved but the product itself has not been significantly modified. The
date and revision on the Title Page corresponds to that of the page most
recently revised, When the product itself is modified significantly, the
product will get a new revision number, as shown on the manual'’s title page,
and the manual will revert to revision A, as if it were treating a brand new
product. THIS MANUAL SHOULD ONLY BE USED WITH THE PRODUCT (S) IDENTIFIED ON
THE TITLE PAGE.,
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GENERAL DESCRIPTION

The Version 4.0 Monitor is a complete systems Monitor, able to support the
Flashwriter II (88 X 24) board, and the Vector Graphic Keyboard. Thus it is
recommended for use with the Mindless Terminal. All keyboard and video I/0
can be done through the Monitor's I/0 routines, freeing higher level
software from carrying a variety of versions for different hardware
configurations. Since version 4.8 does not work with serial terminals, use
the 2.1 version for this purpose.

Version 4.0 differs from 3.1 in the following key ways:

1) Improved video driver, with a number of additional commands that
software can use to manipulate the screen, and easier X-Y positioning.

2) A breakpoint executive command, for quick debugging.

3) A communications program that allows you to use a Vector Graphic system
as a dumb terminal. (Executive command "E").

4) Space to include up to 15 keyboard conversions for foreign language
keyboards.

5) Much easier to use Executlve commands.
6) Control-Q no longer can be used to return to the Monitor Executive.

In addition to 1/0, the Monitor includes an extensive command executive, a
compactly written program designed to facilitate manipulation and display of
memory data. The "prompt" which indicates that the Monitor Executive is
waiting for operator entry is an asterisk (*).

There are 24 commands which are entered as a single letter followed by up to
four hexadecimal data fields. After each field is entered, a space is
automatically ouput as a prompt. Either upper or lower case alpha
characters may be used, but lower case characters will be converted to upper
‘case, and any non~hex characters will be ignored. Allowable hex characters
are 9~9, A-F. Address fields are four digits long; other fields are two
digits long. The executive is useful in debugging hardware and software,
particularly assembly language softare, because it is resident in the
system,

If a space is typed at any time during field entry, a default value of zero
is assumed for all leading zeroes., This applies to an entire field as well
as one that has been partially entered, and the cursor will advance to the
next field if required. For example, typing (SP) will have the same effect
as typing 0000; typing 100 (SP) will have the same effect as @190.

Any command that generates a display can be temporarily halted with a space

and continued with another space. The ESCape key will abort a display or
command entry.

Rev. 4.9-A 16/15/79 1



Extended Systems Monitor User's Manual

The 4.9 Monitor is located at address E@@@ — E7FF in new Vector Graphic
systems. If it is purchased for another location, address references in
this manual should be understood accordingly.

The hexadecimal number system may seem confusing if you are not familiar
with it, but it has become the standard of the microcomputer field and is
clearly the best system with 16 bit addresses and 8 bit data. It is usually
not necessary to cornwert between number systems, as this is usually done by
software (i.e. assemblers). Remembering a few values in hex should make
things easy:

HEX NUMBER DECIMAL VALUE JARGON BINARY BITS

A 19 4

B 11 4

c 12 4

D 13 4

E 14 4

F 15 4

19 16 5
FF 255 8
100 : 256 1 PAGE 9
3FF 1,023 10
400 1,024 IK 11
FFF 4,095 12
1000 4,096 4K 13
4009 16,384 16K 15
8000 32,768 32K 16
FFFF 65,535 64K~1 16

The familiar rules of arithmetic work just the same in hex as in decimal:

10 Hex (trivial)

2 Rev. 4.0-A 18/15/79
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COMMAND FORMAT

*A <ADR1> <ADR2> — ASCII DUMP

Memory contents from ADR1 through ADR2 will be displayed as ASCII
characters, or graphic symbols for values less than 28 hex. If the most
significant bit is high, reverse video is displayed. This command is useful
for examining files such as those created by the lineditor, BASIC or the
WORD MANAGEMENT SYSTEM. ASCII strings embedded in object code are easy to
recognize.

*B — JUMP TO BOOTSTRAP LOADER

Typing this command will cause a jump to location F8@@H which is the disk
bootstrap loader. This will cause the disk operating system disk to be
loaded into memory and transfer control to MDOS.

*C <ADR1> <ADR2> <ADR3> -~ COMPARE BLOCKS

A byte~by~byte comparison will be made between the block of memory data
starting at ADR1 and ending at ADR2 and a block of identical length starting
at ADR3. The differences will be printed out with the address, the byte in
the first block and the byte in the second block. This command is useful to
compare two versions of a program or to verify that proms have been
programmed correctly.

*D <ADR1> <ADR2> - DUMP IN HEX

Memory contents from ADR1 through ADR2 will be displayed as pairs of
hexadecimal characters. The left character in each pair represents the four
most significant bits of the memory location. The display may be halted and
interrupted as described above. The ASCII representation is displayed in a
column on the right.

*E — EXTERNAL COMMUNICATIONS

The monitor will output anything typed on the keyboard through port 4 on the
Bitstreamer II I/0 board or an appropriately addressed Bitstreamer I board.
Anything received on this port will be displayed on the screen. WNormally a
309 baud modem would be connected o the serial RS 232 output from the I/0
board, and this feature allows the system to be used as a simple terminal to
communicate with a host in a full duplex mode. Operation at speeds above
30¢ baud requires the host to send null characters after linefeeds, so that
characters are not lost when the screen scrolls up.

Rev. 4.9-A 18/15/79 3



Extended Systems Monitor User's Manual

*F <ADR1> <ADR2> <BYTEl> <BYTE2> — FIND TWO BYTES

This memory range from ADR1 through ADR2 will be searched for the particular
code combination BYTE 1 BYTE 2. This is useful for locating particular
commands or jump addresses. For example, if you wish to change a control
character (say control D) in a program you may try FE 84, which is CPI 24
since this is a common way of testing input characters. If you wish to find
all locaticns that call or jump to a particular address, say C788, then
search for @#@C7. There is no guarantee that each location displayed is
valid object code — it may be part of a data table, ASCII string, or second
and third bytes of a three byte instruction.

*G <ADR1> — GO TO AND EXECUTE

This command will cause a jump to ADR1l to execute a program or user
subroutine, As with all Monitor jump commands, the address contained on the
stack is "START" (CPOB) and if the user routine at ADR1l ends in "RET",
program execution will return to the Monitor. Virtually unlimited stack
space is available (up to 1K), but of course, pushing more registers on the
stack than are popped will defeat the return feature with undesirable
effects.

*H - JUMP TO HI RAM

This command jumps to FC@P which is the start of the 1K scratchpad RAM.
This is a useful area for small machine language programs.

*1 <PORT> — INPUT FROM A PORT

Execution of this command will cause the CPU to execute an "IN PORT"
instruction and the accumulator contents immediately following this to-be
displayed. This command is useful in checking out peripheral equipment.
Only those ports used by the terminal, cassette interface, etc., will
contain interesting values. All others will read FF since the data bus will
be floating when the "IN" command is executed.

*J -~ JUMP TO LOADED DOS

This command permits easy return to the MDOS disk operating system at 9437H,
or if pot present, jump will be #437H, which is the MDOS entry location and
is subject to change in future releases.

4 Rev. 4.9-A 16/15/79
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*K — SET BREAKPOINTS

This command expects a 4 digit address, and will place a RESTART 7 (FF) at
that location in RAM. When that instruction is executed, which is a call to
location 8, the CPU will jump to the monitor routine that dumps the register
contents. The instruction replaced with FF will also be restored. Entry of
the monitor at E@@A will clear the breakpoint, as will pressing the RESET
switch.

*M <ADR1> <ADR2> <ADR3> — MOVE MEMORY BLOCK

The data contained in memory starting, at ADR1 and ending at ADR2 is moved to
memory locations starting at ADR3. This command is useful for moving a
program from a temporary storage location to its correct address. If there
is an overlap of the two memory areas, interesting results are obtained.
For example, M 600@ 7BFF 6400 will cause the block of data from 6480 through
63FF to be repeated 8 times from 6808 through 7FFF, since by the time
location 6408 is read, it has been overwritten with data from 608@. This is
useful for bank programming of proms, or for creating repeating instruciton
sequences for test purposes.

*N — NON-DESTRUCTIVE MEMORY TEST

Memory locations starting at 0000 are read and the data temporarily stored.
The memory location is then tested to see if 90 and FF can be written and
read correctly. This continues after rewriting the original data until the
first error is detected, whereupon the address is displayed followed by the
data written into memory and what was read from it. This command is most
useful for checking how much memory a system contains. For example, if the
system contains 16K of memory, 4008 0¢ FF should be printed, indicating that
there is no memory at address 4@@0. Since the test is non-destructive to
data in memory, it can be used at any time.

*Q <PORT> <DATA> ~ OUTPUT TO PORT

The two hex digits "DATA" are loaded into the accumulator and the instrucion
"OUT PORT" is executed. This command is useful for checking our peripheral
equipment. For example, if a printer is connected to I/0 port 6, @ 96 41
will cause an "A" to be printed since 41 is the hex ASCII code for "A".

Rev. 4.0-A 18/15/79 5
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*p <ADR1> — PROGRAM MEMORY

The contents of 16 bytes of memory containing ADR1 are displayed in both hex
and ASCII, allowing preceeding and following instructions to be viewed.
Advancing to the next instruction is accomplished by typing space or cursor
right (>). Backspace or cursor left (-) goes backwards. The cursor up
and down keys move to an adjacent 16 byte block, 2Any hex characters typed
will replace the existing contents of RAM. After every keypress, the screen
display is refreshed by reading from memory, so the display reflects the
exact memory contents. To terminate, depress ESCAPE.

*Q <ADRI1> <ADR2> — COMPUTE CHECKSUM .

The MOD 256 checksum of memory contents in the address range specified is
computed and displayed. This command is useful for checking proms or files
to see if anything has changed. Any source file or program written in pure
code (it does not write on itself) will have the same checksum as when it
was loaded. While debugging assembly language programs, it is useful to be
able to verify that a program being debugged has not written garbage in the
source file or assembler.

*R -~ REGISTER DUMP

This command will print a header identifying the Z=88 registers, and
immediately below it the contents of all the registers. The flags are
displayed with the letters Z C M E H for the zero, carry, minus, parity
even, and auxiliary or half carry flags respectively. The presence of the
letter indicates the flag is true. The contents of the memory locations
pointed to by the B, D, and H register pairs are also displayed as is the
return address on the stack.

*S <ADR1> <ADR2> <BYTE> — SEARCH FOR SINGLE BYTE

This is similar to the "F" command, except that only one byvte is searched
for instead of two. An example of the use of this command is to display all
locations in a program where an output to a port occurs (D3). The address
of each location will be displayed followed by "D3" and the next byte (the
port number).

6 Rev. 4.9-A 18/15/79
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*T <ADR1> <ADR2> — TEST MEMORY

This is an extremely useful command, especially when first setting up a
system, This command permits thorough testing of the system memory. A
portion of a 64K byte pseudorandom number sequence is written into memory
from ADR1 through ADR2, and the exact same sequence 1s regenerated from the
initial point and compared with what is read from memory. If all locations
compare, another portion of the sequence is used to repeat the test which
continues until it is interrupted. Any memory errors are displayed with the
address, what was written into memory and what was read from memory,
respectively. This information is all that is needed to pinpoint a
malfunctioning memory chip. This test is quite exhaustive if used for at
least 19 cycles and is far superior to incrementing or complementing tests
which may not reveal addressing problems. The only area of system memory
that cannot be tested with this routine is the few bytes required for the
stack and video flags in the vicinity of FFD@ on the 2708 PROM/RAM board.

*U - JUMP TO 2BA#A

This command permits easy return to programs in the user application area of
MDOS.

*W <ADR1> <ADR2> -~ WIDE ASCII DUMP

This is similar to the "A" command, but with a full screen width display.

*X <ADR1> <ADR2> <ADR3> — EXCHANGE MEMORY BLOCKS

A block of memory from ADR1 through ADR2 is exchanged with an equal length
block starting at ADR3. This command is useful in comparing the operation
of two versions of a program, or for rapid switching of portions of a
program without destroying the original. A loaded BASIC program can be
exchanged with another 1f care is used to include the stack area (usually
below the top of allowed memory). '

*Y — KEYBOARD ECHO

This command causes keyboard input to be echoed directly to the video driver
and can be used for demonstration purposes. An ESCape returns to the
Monitor.
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*Z <ADR1> <ADR2> <DATA> — ZERO OR FILL MEMORY

The memory block from ADR1 through ADR2 is filled with the byte "DATA".
This is useful for setting memory to Zero. The end of a file or assembled
program will stand out more clearly if memory is first zeroed. For test
purposes, single instructions can be executed continuously so that bus
waveforms are more easily interpreted. This is done by filling a block of
memory with a repeated instruction sequence with a jump to the start of the
block so that the program loops continuously.

3 Rev. 4.0-A 18/15/79
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ENTRY POINTS

A jump table at the beginning of the Monitor can be used to access several
routines:

EAGP -~ The nomal cold entry point to the Monitor Executive, this is a jump
to the initialization routine which clears the screen and initializes 8251
USARTS through I/0 ports 3, 5, and 7. This is compatible with the
Bitstreamter I addressed starting at port 4 or the Bistreamer II addressed
starting at port 2. The USARTS are set for an X16 baud rate factor and
other parameters as would be used with a serial printer or extra terminal.

EGB3 -~ This is a jump to the routine which should be used for conscle
keyboard status test. Return with the zero flag set indicates no keyboard
input.

E@G6 - This is a jump toc the keyboard data input which returns with the
character in the "A" register. The keyboard code conversions described
below are carried out. There is no checking for ESC key depression.

EAF9 ~ This is a jump to the video driver which displays the character in
"A" on the. screen.

E@BC - This is a jump to the "ESCAPE" routine which returns zero if no
input, or with the character in the "A" register if there is. Keyboard code
conversions are carried out. If the ESC key was pressed, the system returns
to the Monitor Executive.

Rev. 4.8-A 18/15/79 9
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VIDEQ DRIVER

Version 4 of the Monitor contains a more elaborate video driver than
previous versions. The purpose of the video driver is to accept a stream of
ASCII codes, and to write them into the screen memory in the proper place,
interpreting certain non printing control codes in a special way. There are
several entry points to the video driver. E@09 is recommended. The
character code to be printed must be in the A register. A CALL E@09 will
cause the character to be printed on the screen at the cursor position. all
registers will be preserved.

Control codes are generated by the keyboard by holding the control (CTRL)
key down while a letter key is pressed. Control codes have values between @
and 31, and are 64 less than the codes for the corresponding upper case
letters. To demonstrate the features of the video driver, type Y after the
Monitor prompt, and any keyboard generated code will be echoed to the wvideo
driver. The following control codes are interpreted as special functions,
while all others are ignored:

(B) HOME THE CURSCR

(D) CLEAR THE SCREEN AND HOME CURSOR

(E) DISPLAY THE CODE IN B REGISTER

(H) DESTRUCTIVE BACKSPACE (also BACKSPACE key)
(I} TAB OVER TO THE NEXT 8 MULTIPLE (also TARB)
(J) LINEFEED (also LF Key)

(M) CARRIAGE RETURN (also RETURN key)

(N) TOGGLE CURSCR

(P) CLEAR TO END OF SCREEN

(Q) CLEAR TO END OF LINE

(R) CURSOR DOWN (also ¥ )

(T) TOGGLE REVERSE VIDEO

(U) CURSOR UP (also 4 )

(W) CURSOR LEFT (also — )

{X) CLEAR TO START OF LINE

(Z) CURSOR RIGHT (also - )

ESC CURSOR XY POSITION LEAD~IN

Experiment with the keys. There are special keys on the keyboard to
generate some of the codes such as RETURN, TAB and linefeed (LF). If you
are using the Vector Graphic Keyboard or Mindless Terminal, there are also
keys for the cursor control and BACKSPACE. A few of the functions are not
self explanatory. A Control D sets the reverse video flag to normal in
addition to clearing the screen and homing the cursor. A Control T will
then toggle the reverse video flag from normal to reverse and back without
printing on the screen.

19 Rev. 4.0-A 186/15/79
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In -some cases it is desireable to print the symbol for a control code on the
screen. This can be done in assembly language programs by putting the code
for the symbol in the B register and calling the video driver with Control E
(85) in A. Enter the folowing machine code at FC@F and execute it to
demonstrate this feature:

at FCPg @6 92 3E 5 94 CD @9 E@ CD OC E@ C3 92 FC

Rev. 4.0-A 16/15/79 11
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CURSOR X Y POSITIONING

Many programs utilize random X Y positioning of the cursor. This is done by
outputting a three byte sequence to the video driver. The first code is ESC
(1BH) followed by the desired X position and Y position in hex. The top
left corner of the screen is @, @. The sequence 1B 08 40 would cause the
cursor to move to line 8, character position 64 on the screen. This feature
can not be demonstrated using the keyboard since ESC causes a return to the
monitor.

The video driver provides an extensive range of special controls, however,
they must be incorporated into the software generating the video stream to
be meaningful. For instance a piece of software that merely echoes all
characters as they go into its input buffer will allow cursor motion on the
screen, but this will probably be meaningless to the software.

KEYBOARD CODE CONVERSION ~ VECTOR GRAPHIC KEYBOARDS

Due to limitations in the keyboard encoder chip, the [] key on Vector
Graphic keyboards is not encoded properly. The correct code is generated by
a conversion routine in the Monitor's CONVERT routine. The codes for
backslash and tilde are also produced by the control and control shift mode
of this key.

[1 KEY CONVERSION:

MODE KEYCODE CONVERTED CODE ASCII SYMBOL
unshifted Fl 5B [
shifted El 5D ]
control Bl 5C \

control shift Al 7B

The cursor up key is also converted from 60H to 15H which is interpreted
correctly by the video driver. Room is provided in the routine for up to 15
keycode conversions. Foreign languages require additional conversions, and
versions are available for French, German, Swedish and Spanish. It is
essential that software utilize the monitor conversion routine for this
reason.

12 Rev. 4.9-A 19/15/79
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USING THE I/0 ROUTINES

The I/0 routines in the Monitor are used as the Main System I/0 in Vector
Graphic Systems. This makes software I/0 independent and easily
interchangeable between systems. 2An example of how this is done is shown
below:

INPUT ROUTINE: INPT CALL E@@CH

JZ INPT

RET (RETURNS WITH CHAR INPUT IN A)
OUTPUT ROUTINE: OUTPT JMP ‘E@@OH (CHARACTER IN A)
BREAK TEST: CCNTL CALL E@9CH

RET (RETURNS WITH ZERO FLAG SET IF NO
INPUT, OR CHARACTER IN A, JUMPS
TO MONITOR EXECUTIVE IF ESCAPE
INPUT.)

Note that either the ESC key will break to the Monitor, which provides a
convenient way of transferring control from any executive such as the DOS or
BASIC to the Monitor, but necessitates the use of another character (Control
C is standard) for a single level break. The routines above are merely
given to illustrate how simple it is to use the Monitor 1/0 routines. Many
programs require additional instructions to move the character to be output
into the accumulator, or may require different flag conditions or
accumulator contents on return from the input and Break Test routine, but
the variations are easily implemented.

Rev. 4.9-A 196/15/79 13
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OTHER USEFUL MONITOR ROUTINES

The Monitor contains a number of routines that can be called by user
programs, and which will save considerable programming effort. In addition
to the keyboard input and video output described elsewhere, we have:

AHEX inputs four hex digits from the keyboard and returns the binary value
in D,E registers. A space is automatically output at the end. All
registers, except B, are used. Entry at AHEO with a value of 1-3 in C will
convert that many digits. Non hex values will be ignored.

CRLF will output a carriage return and line feed to the screen. The A
register is used.

SPCE will output a space to the screen. The A register is used.

RNDM returns a new random number in B,C based on the seed in B,C as it is
called. B,C ould not contain #00@. The pseudorandom nmumber sequence
generated is 27 ~1 entries long and is based on a software simulation of a
shift register with maximum length feedback. PSW is used.

PTAD first outputs a CRLF, then outputs the binary value in H,L as four hex
digits followed by a space. PSW used.

PT2 outputs (A) as two hex digits.

TAHEX calls AHEX twice, inputting two address fields of four hex digits.
The first value is returned in H,L; the second in D,E.

14 Rev. 4.8-A 16/15/79
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Page 1
Addr 81 82 83 B34 £ Line Label Opcd Oparand
0000 Z000 = 0000 BASE EQU QOEQCOCH ;sASSEMBLY ADDRESS
0000 £000 = 0010 PR EQU OEQOOH ; PROM/RAY ADDRESS
3000 0029 LINK ME Y
0000 0000 **x%xxx%%% YECTQR MZ MONITOR -~ VERSION 4.0 *eexxxx¥i
0000 0010 * ]R. S. HARP T7/16/79 *
0000 0020 * SYSTEM 3 VERSION ®
00090 0030 * ASSEMBLES AT € OR £ *
0000 00u0 * ONLY FOR FLASHWRITER II *
OOOO OOSO I EEEEXEEEERELESEEEFDESEREREEEEEREEEEREELEREEES RS EREEREER L]
2000 0060 *
0000 0070 * SYSTEM EQUATES
0000 3000 z 0080 COus EQU 0 ;CONS STATUS PRT
0000 0001 = 3090 COND =QU 1 ;CONS DATA PORT
0000 Q040 = 0100 RDA EQU 40H JRECEIVE FLAG
Q000 0000 = 0110 STPOL EQU 0 ;STATUS POLARITY
00430 FEDRQ = 0120 SPTR £QU PR+01FDOH ;STACK PQINTER
0000 0130 *
0000 OFL0 SEERXRKXREXRER COUMAND FORMAT #E*EREXEXRELRS
0Q0a 0150 * A 3S3S FFFF ASCII DUMP OF MEMORY *
Q000 0160 * B JUMP TO BOOTSTRAP LOADER *
Q000 0170 * C 3S3S FFFF CCCC COMPARE BLOCKS *
00090 0180 * D SS33 FFFF DUMP HMEMORY IN HEX & ASCII *
0000 0190 * E EXTERNAL COMMUNICATIONS *
Q000 0200 * F 3383 FFFF DD DD TWO BYTE SEARCH *
0000 0210 * G S33S GO TO AND EXECUTE *
0000 0220 * 4 JUMP TO HIGH RAM AT FCOO *
000¢ 0230 * I PP INPUT FROM PORT #
Q000 0240 * J JUMP TO DCS *
Q000 0250 * K LLLL SET A BREAKPOINT *
0000 0255 * L JUMP TO LOW RAM AT O *
0000 0260 * M 3333 FFFF DDDD MOVE BLOCK *
0000 0270 * § {ON DESTRUCTIVE MEMORY TEST *
0000 0280 * O PP DD QUTPUT TO PORT *
0000 . 0290 * P LLLL PROGRAM MEMORY *
000Q 0300 * 3 3333 FFFF COMPUTE CHECKSUM *
0000 0310 * R DUMP Z-30 REGISTERS *
0000 0320 * 3 3333 FFFF DD SEARCH FOR SINGLE BYTE *
0000 0330 * T 3335 FFFF TEST MEMORY #*
0000 Q340 * U JuMP TO USER AREA AT 2800 ¥
0000 0350 * X 3SS33 FFFF DDDD EXCHAWGE 8LOCK *
0000 0360 * Y KEYBOARD ECHO *
0000 0370 # 7 3333 FFFF DD ZERO DR FILL HMEHORY &
OOOO 0380 I EEEEREEEEEEEREEEEEERESEES R ER SRR EEFEEEEERE S X
0000 0360 *
0000 400 ORG BASE
EG0Q QL10 * JUMP TASBLE OF ENTRY POLNTS
2000 C3 16 EO D420 MONIT JMp INIT yIJITIALIZE ALL
£003 C3 30 £1 04390 KEZYTST JMP KEYSTAT ; TEST KEY30ARD
2006 C3 41 En Q4u0 XKEYDATA Jup CONVERT ;IHPUT KEYBOAKRD
£009 C£3 234 €3 3450 CRT Jip VIDEO ;QUTPUT TO 3CREEZN
EQOC £3 2F E1 0455 E3C JHP E3CAPE s KEYBOARD INPUT
z00f% 04B0 *
Z0J7 D3 03 Q470 QTPRTS JUT 3
011 D3 03 ou89 ouT 5
£013 D3 07 0430 0uT 7
£EQ15 C9 0500 RET
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Page 2
Addr B71 B2 B3 B4 £ Line Label Opecd Operand
EO016 31 DO FF 0510 INIT LXI 5P, SPIR 3 INIT STACK
E019 CD 2F £ 0520 CALL ESCAPE ;DUMP LATCH
EC1C AF 0530 LRA A
£01D 32 EA FF 0535 STA XYFLAG
2020 CD OF EO 540 CALL OTPRTS
EQ23 €D 0OF EQ 0550 CALL OTPRTS
£026 CD OF EO 0560 CALL OTPRTS
£029 38 40 0570 AVI A,LoH ;RESET USART
£023 <D OF EO 0530 CALL OTPRTS -
£02E8 3E CE 0590 MVI A,OCEH ; MODE
£030 CD OF £0 0600 CALL OTPRTS:
£033 38 27 03610 MVI A,27d ; COMMAND
z035 CD OF EQ 0620 CALL OTPRTS
£038 0630 * PATCH R3T 7
£038 3E C3 o640 HVI A,0C3H ; JUMP
£03A 32 33 00 0650 STA 33H ;R3T 7
EQ3D 21 DB £6 0660 LXI H,DUMPREGS
£040 22 39 00 0670 SHLD 394
2043 0680 ® DISPLAY SIGN ON
5043 CD DC E4 06490 CALL SIGH
£046 0700 * CLEAR BREAKPOINT
EQ45 24 ET FF 0710 CLRBRK LHLD BKPTLOC
Z049 11 E9 FF 0720 LXI D, BRKCODE
4730 SPED BKPTLOC
o740 LDAX D
39750 MoV q,A
0755 START LAT SP,SPTR ;INITIALIZE STACK
0760 CALL PROMPT
g 0770 CALL ESCAPE ;READ XEYBJARD
= 2730 JRZ START+3
225D 0790 Al 5FH ;UPPER AND LOJER
Z05F 2 03090 LXI H,START
2002 & 0410 PU3H H
Z003 Fg 04 2320 CPI QAR
2065 CC 34 23 0330 cZ VIDED ;ECH0 CLEARSCH
EDG3 FZ 41 0340 CPI YA
2064 D3 0850 RC ;700 3MALL
£068 FE 53 0360 CPI 0s8d
206D 0O 0370 RiC ;TOO LARGE
Z06E 21 F9 20 0330 LXI d,CHDTB+7EH
071 F5 0890 PUSH PSd
072 37 3300 ADD A -
£073 35 0310 ADD L
£074 6% 0520 M0V L,A
£075 5% 0930 MoV g,
£075 23 0340 INX !
2077 56 Q950 oV N
=073 =B 0950 ACHG
€079 1 0870 POP PSd
2074 E£9 0330 PCHL ;AWAY WE GO
Za78 0930 * COMMAND TABLE
2073 47 E5 1000 CMDTB oW WA3CII A
Z07D 47 &2 1010 : D 800T ;B
EQTF F1 E2 1020 D COMPR ;C
Z081 CB &5 1030 D HEXRUL ;D
£0383 20 E7 1040 D EXTCOM ;E
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Addr B1 82 B3 B4 E Line Label Opcd Operand
E085 18 £3 1050 D FIND 3
£087 AF EO 106Q D EXEC ;G
E039 685 E2 1070 DwW RAM N
£038 62 E3 1030 ) PINPT I
E03D 96 E1 1090 DW WARM 3 d
EO03F C5 ET 1100 DA 3ETBRK ;X
£E0G1 71 E2 1110 DW LORAH L
E093 A5 E2 1120 DW HOVEB M
£095 Cp €2 1130 D NDMT N -
£097 74 E3 1140 D POUTP ;0
£099 13 E5 1150 D, PROGRAM P
z0%98 79 €1 1160 D CHKSM e}
EQ9D CF Eb6 1170 D DREGS 3R
EQ9F 271 E3 1180 D SRCH ;S
EOAT C3 £ 11390 DW THEM ;T
EOCA3 56 E2 1200 DW USER ;U
ECAS5 52 RO 1210 DW START Y
£0a7 52 E0 1220 DiW START il
EQA9 96 E2 1230 D EXCHG 3 X
EQAB AE EN 1240 D ECHO ;Y
EOQAD 7D £2 1250 DW ZEROH A
ECARE 1260 *
E0AF 1270 *** EXFCUTE THE PROGRAM AT THE ADDRESS #%#
EOAF 1230 *
EQAF CD D1 EY 1290 EXEC CALL PTSTNG
£0B2 47 4F 20 54 1300 DTH 'GO TO !
£086 4F AQ
£0B8 CD 8D EO 1310 CALL AHEX ;READ ADD FROM KB
ECBB & 1320 LCHG
T0BC £9 1330 FCHL ;JUMP TO IT
£0BD 1340 *
203D 1350 **¥ CONVERT UP TO 4 HEX DIGITS TO BIN
£E08D 1360 * ‘ .
z03D 0E 04 1370 AHEX MVI C,4 ;CCOUNT OF 4 DIGIT:
EO0BF 21 00 00 1330 AHEOC LXI H,0 ;16 BIT ZERC
gocz ¢p 2F £1 1390 AHEN CALL ESCAPE
EQCS FE 20 1400 CPI vt ;SPACE?
EOC7 CA E3 E9O 1410 Jz SPCOVR
EQCA CD ED £O 1420 CALL HEX ;CHECK VALUE
EOCD 33 F3 1439 JRC AHE?
£0CF 29 1440 DAD d ;MULT H4*16
£0D0 29 1450 pap H
EQD1 23 1450 DAD 4
£on2 2% 1470 pAD 4
£0D3 35 1430 ADD L
Z0D4 67 14990 MOV L,A
QD5 0D 1500 DCR C ;4 DIGITS?
EODE 2 C2 EQ 1510° JNZ AHE? ;KZEP READIKG
£0D9 £8 1520 ¥{CHG
S0DhA 3E 20 1530 SPCE MVI 4,204 ;PRINT 3PAC
£0DC C3 34 E3 1540 PTCN JMP ViDEQ
Z00F 3E 2D 1550 /Ly VI A,Q0DH ;PRINT CR
E0EY CD DL 20 1560 CALL PTCH
Z0E4 32 0A 1570 AVI A,0AH
ECES 18 Fd 1530 JR PTCN
Z0E3 1590 *
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Page X
B1 B2 B3 B4 £ Line Label Opecd Operand
Cp 8A E3 1600 SPCOVR CALL VIDEO
18 EC 1610 JR SPCE~1
1620 *
1630 * CHECK FOR HEX VALUZ, CQNVERT
FE 30 1640 HEX CPI 30H ; <0
D8 1650 RC
FE 34 1660 CPL tee ;29
38 09 1670 JRC NUM
Z6 s5F 1675 ANI S5FH ;UPPER & LOWER CAS
£ w1 1630 cpI A <A
ng 16390 RC ’
FE 47 1700 CPI Gt i OF
3F 1710 cMe
03 1720 RC .
Ch 84 E3 1730 NUM CALL VIDEOQ
D6 30 1740 Sul L3 ;ASCII BIAS
FE 04 1750 CPI 10 ;DIGIT 0-10
33 02 1760 JRC ALFA
pé o7 1770 3Ul 7 ;ALPHA BIAS
a7 1780 ALFA ANA A ;CLEAR CY
c 1730 RET sWITH CY CLEAR
1800 *
1810 * READ 2 DIGITS FROM THE CONSOLE
0E 02 1820 AHE?2 MVI c,2
13 81 1330 ' JR AHEOQ
1340 *
1350 * SHORT RGUTINE TO SAVE CODE.
cD 8D EOQ 1860 TAHEX CALL A4z X
18 aA 1870 JR AHEX
1880 * -
1390 ¥%* READ FROM CONSOLE TO REG A #*#
1500 *
ch 2F 21 1910 RDCN . CALL ESCAPE ;READ KEYBOARD -
23 r3 1920 JRZ RDCH
£ 80 1530 CPI 60H
38 €O 1640 JRC PTCN
£6 5F 1950 ANT SFH
18 3C 1960 JR PTCN
1970 *
oh 2F E3 1930 PAUSE CALL ESCAPE
FT 20 1390 CPI 20H
co 2000 RNZ
cho2F €1 2010 PLOQP CALL ESCAPE
FE 20 2020 CPI 204
c2 26 21 2030 JNZ pLGoO?
23 2040 RET
2050 *
ch 3¢ =1 2060 €3CAPE CALL KEYSTAT
3 20706 RZ
cD 41 1 2030 CALL COWVERT
FE 1B 20990 CPI 184 ;ESCAPE
CA 52 EO 2100 Jz START
c9 2110 RET
2120 *
3 00 2130 KEYSTAT IN CQONsS
£5 40 2140 ANI ‘RDA
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Addr B1 B2 B3 B4 £ Line Label Opecd Operand
2140 C9 2150 RET
ET41 2160 *
£141 2170 * KEYBOARD CODE CONVERSION
2141 DB 01 2180 CONVERT IN CoND ;KEYBOARD DATA
E143 ES 2190 PUSH H
£144 25 2200 PUSH B
£145 .01 05 00 2210 LXI B, TABLEND-KTABL/2
£143 21 58 £1 2220 LXI H,KTABL
T1a8 ED A 2230 LOQP ccr ;COMPARE TABLE -
E14p 23 06 2240 JRZ FND
E14F 23 2250 I¥X d
£150 EA 48 Z1 2260 JPE L.oop ;CONT LOOKING
£153 13 01 2270 JR NFND
£155 TE 2280 FND MOV ALM ;NEW CODE
£156 E& TF 2290 NFND ANT TFH ;MASK DOWN
£153 C1 2300 poP 3
£159 £1 2310 POP H
£15A4 C9 2320 RET
E158 2330 *
£158 2340 * THIS TABLE CAN BE EXTENDED IF DESIRED
£188 £1 5D 2350 KTABL DD OE 15DH i ]
E15D F1 S8 2360 pD 0F15BH H
E15F A1 TE 2370 pD OA17EH H
E161 B1 5C 2380 DD 0B15CH HAN
E163 60 15 2390 DD 060154 ;CURSOR UP
5165 E165 = 2400 TABLEND EQU 3
E165 2410 ORG KTABL+30 ;ROOM FOR 15 CONWC
E179 2420 *
E179 2430 * CHECKSUM ROUTINE
E179 €D D1 g4 2440 CHK3M CALL PTSTNG
£17C 43 43 45 43 2450 TH 'CHECKSUM !
Z180 4B 53 55 4D
£184 a0
£185 CD> OE E7 2460 CALL TAHEX
E188 06 00 2470 MVI B,0
E13A TE 2480 CHK3SMLP MoV A,
£188 30 2490 ADD B
213C 47 2500 MoV 3,4
E18D CD 3F &2 2510 CALL BMP
£190 20 F8 2520 JRNZ CHK34LP
E192 73 2530 HOV 4,8
£193 £3 26 £2 2540 Jup PT2
2196 2550 *
£196 2560 * WARM START
£196 2570 *
£166 CD D1 zu 2580 WARM CALL PT3THG
€139 4a 55 4D 50 2530 DTH YJUMP TO DO3!
€190 20 sS4 UF 20
ETA1 44 4F D3
E1A4 271 27 Q4 2600 LXI H,04E7d ;4003 RESTART
ETAT TE 2610 MoV A, M
1148 FE C3 2620 crl 0C3d
2744 C2 00 92Q 2630 JHZ 0 ;CP/M RESTART
27AD £9 2640 PCHL ;MDOS WARM START
E7AE 2650 % ’
E1AE 2660 * KEYBOARD EZCHO ROUTINE
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Page &
81 32 83 B4 £ Line Label Oped Operand
cD D1 E4 2670 ECHO CALL PTSTNG
Us 43 48 ufF 2680 DTH ‘ECHO KEYS ¢
20 4B 45 53
53 A0
ch 2F £1 2690 ECOLP CALL ESCAPE ;LOOK AT KEYBOARD
cu pC EO 2700 CHZ PTCN ;PRINT IF KEYPRES
13 F8 2710 JR ECOLP ;CONTINUE LOOPING
2720 *
2730 *%* MEMORY TEST ROUTINE *%% -
2740 *
CD D1 E4 2750 THMEM CALL PTSTNG
54 45 53 54 2760 DTH *TEST !
AQ
CDh OE E1 2770 CALL TAHEX ;READ ADDRESSES
01 54 S5A 2780 LXI B,5A5AH ;INI B,C
CD FD &1 2790 CYCL CALL RNDM
c5 2300 PUSH B ;KEEP ALL REGS
5 E5 2310 PU3H 4
DS 2320 PUSH D
CD FD £1 2830 TLOP CALL RNDM
70 2840 Moy M, B ;ARITE IN MEM
CDh 3F E2 2850 CALL BMP
c2 D7 E1 2860 ) JNZ TLOP ;REPEAT LOOP
D1 2870 POP D
£1 23880 POP H ;RESTORE ORIG
(of 2890 POP 8 ;VALUES OF
ES 2900 ) PUSH H
D5 2910 PUSH D
oD FD ED 23920 RLOP © CALL RNDM ;GEN NE4 SEQ
TE 2930 Hov A, M ;READ MEM
83 2940 CHp B ;COMP MEM
C4 1D E2 2950 CNZ ERR ;CALL ERROR RTH
Ch 3F E2 2960 CALL Bi4P
C2 E6 R 2970 JNZ RLOP
D 2930 POP D
£1 2990 POP H
3E 2E 3000 “VI Ayt
CDh 84 E3 3010 : CALL VIDEO
18 Du 3020 JR CYCL
3030 *%¥%* THIS ROUTINE GENERATES RANDOM NO3 *%*
CD 20 £1 3040 RNDH CALL PAUSE
73 3050 A0V A,B ;LOOK AT B
£6 B4 3080 ANT O3 4H sMASK BITS
AT 3070 ANA 4 ;CLEAR Y
ZA 03 E2 3030 JPz PEVE ;JUMP IF EZVEN
37 3090 3TC
79 3100 PEVE MOV a,cC JLOOK AT €
17 3110 RAL ;ROTATE CY I
ug 3120 40V C,A ;RESTORE C
78 3130 MoV 4,8 ;LOOK AT B
17 3140 RAL ; ROTATE CY Id
u7 3150 M40V 3, A {RESTORE 3
[ 3160 RET sRETURN W NEW B,Z
3170 *
3180 ***% ZRROR PRINT OUT ROUTINE
3190 *
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Addr

£20F
£212
£215
E216
£219
£214
E21D
£21D
Z21E
gz21
E222
E225
8226
E227
£22A
£228
£220
E22E
E22F
£230
£231
£233
E235
£237
£234
£23C
E23F
£23F
E23F
E240
E241
z243
g244
2245

E2U6

ga47
247

2287

Tous
E2u4g

£252

£253
£255
£258
256
£259
E250
2261
£262
£265
£285
265
£263
£26C
E26E
g271

B1

cpb
ch
7C
ch
70
€3

FS
co
78
cp
F1
Fs
cp
F1

1F
3
1F
1F
E6
Cé
DA

cé
c3

20

OO
W= O D

Y = AEOD
e ]

oF
2F

2b

ou

OF
30

Al

a7
pe

02

D1

D1
49
cD

3 00

33

EO
E1

E2
E7

E2

ey
AV

EQ

Bu

54
53

52
45

52

=
=S

Line

3200
3210
3220
3230
3240
3250
3260
3270
3230
3230
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3u20
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3530

3590
3600
3610
3620
3630

3640
3650
3660
3670
3630

3690
3637

Rev. 4.0-A 18/15/79

Page 7
Label Oped Operand
PTAD CALL CRLF ;PRINT CR,LF
CALL PAUSE
Mov A,H ;PRINT
CALL PT2 ;ASCII
M0V A,L ;CODES
JMP PT23 ;FOR ADDRESS
*
ERR PUSH P3N ;3AVE ACC
CALL PTAD sPRINT aApD, -
MOV A,B ;DATA
CALL PT2S ;WRITTEN
POP PSH ;DATA READ
PT2 PUSH PSW
CALL BINH
pPOP PSW
JR BINL
BINH RAR ;3HIFT RHT 4 3ITS
RAR
RAR
RAR
BINL ANT OFd ;LOW 4 3ITS
ADT ug ;ASCIT BIAS
CPIL 53 ;DIGIT 0-9
JC PTCN
ADI i ;DIGIT A-F
Jvp PTCN
*
* COMPARE ADDRESSES AND INCREMENT H
BMP M0V AE
SUB L
JRNZ GOON
MoV A,D
3B8 H
GOON IHX d
RET
*
* DISK BOCTSTRAP
300T CALL PTSTNG
DTH '80CT DISK!
Jup PR+18004

#
¥ JUMP TO USER RAM

USER CALL PTSTNG
DTH 'USER AREA!
JMp 2B00H

*

* JUMP TO RAM AT PR+1COOQ

RAM CALL PT3ITNG
DTH 'HI RAM!
JMP PR+1CO0H

*

21



Addr

E271
£271
E274
£273
E27A
£270
E270
£270
£280
2284
£235
£283
£239
£28C
gE28p
E23E
£23F
E230
£293
E254
£2906
£296
E297
E29A
E29E
E2A2
E243
E245
£2A6
£2A9
E2AD
E2AE
E281
£232
235
£2BA
E237
£2B8
£289
£284
£28C
ZZ2BE
Z28F
z2C0
22C1
g2c2
£2C3
Z2Ckh
£2C5

E2C3 ¢

E2C8B
z£2CDh

E2CD

£2Dh0
ga2p4
£2D03

22

ch

43

32

AN
4F
ch
00

IRy
43
OE
04

3F

D1
58
AE
09

D1
4E

OE

8D

4p

B3

O =

00
£y
k¢

E1

E2

B4
43
b7

E4

56
E1
EO

43
45

45

20
43

Z Line

3632
3693
3694

3695
3700
3710
3720
3730

3740
3750
3760
3770
3730
3790
3800
3310
3820
3830
3840
3850
3860
3870

3380
3890
3900
3910

3920
3930
3940
3350
3960
3970
3830
3990
4000
4010
4020
4030
4Qup
40350
4360
4970
4080
4090
4100
4110
4120
4130
uiu0

Extended Systems Monitor User's Manual

Page 3

Label Opcd Operand

¥ JUMP TO RAM AT O

LORAM CALL PTSTNG
DTH 'LO RAM?
JMP 0

*

* ZERO OR FILL MEMORY WITH A CONSTANT

ZEROM CALL PTSTNG
DTH PEILL f -
CALL TAHEX ;READ ADDRES3ES
PU3H ! ;SAVE d
CALL AHE?Z2 ;READ 2 DIGITS
XCHG
XTHL ;RESTORE H,L
POP 3

ZLOoP 1oV M,C SWRITE INTQ MEM
CALL BMP ;COMP ADD, IHCR 4
RZ ;RETURN IF DONE
JR ZLOoF ;CONTINUE TIL DONE

* EXCHANGE QR MOVE A BLOCK OF MEMORY
EXCHG MoV B,A
CALL  PTSTNG
DTH "EXCHANGE '
JR MOVENTR
MOVER MOV B,A 1SAVE CODE
CALL  PTSTNG
PTH TMOVE ! -
MOVENTR CALL  TAHEX ;READ ADDRESSES
PUSH  H
CALL  AHEX
£CHG
XTHL ;3ACK TO NORMAL
MLOOP MOV c,d
KTHL
oY A,B
CPI B
JRZ NEXCH
MOV A,
XTHL
M0V M, A
KTHL
NEXCH MOV M,c
INX #
KTHL
CALL  BMP
Jz START
JR MLOOP
* 4ON DESTRUCTIVE MEMORY TEST
NDHMT CALL  PTSTNG
DTH 'MEH CHECK!
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Addr B1 32

21 00

E2E2 C2 EA
E2E5 06 00

E2EA C2 1D

£2F1 CD D1
E2F4 L3 UuF
E2F8 41 52
E£2FC CD QE

£300 CD BD

£309 Cu 1D
£30C CD 3F

-
4=

DM
46 49
D 32
13 oD

NI 0 s s =
VRS e WotR U, I =)
N
lw]

009 By P IR P 3
[VSRUSVSEVSRUN VS RS R US| Y]
ny

3 Ut

EwvO ™

AN

[USEVS R RV, }

)
w
o
i
DOm0 e
DU O
(o)
m

37
53
a7

IR}

w

o

O
o g A T = O
UT GO U T =~ JL W

B3 B4 E Line

00

(k2]
N

o
h)
45
E1

£Q

E2
E2

Ty
4E

AQ

U
41
20
E1

El

50
A0

4y

52
31

4150
4160
k170
4180
4390
4200
4210
4220
4230
4240
42590
4260
u270
4230
4290
4300
4310
4320

4330
4340
4350
4350
4370
4330
4390
4400
4430
un29
4430
4uyg
4850
4480
bu70
4u30
4890
4500
4510

us520
4530
4540
4550

U560
4570
4580
45340
4600
4610
L1520
4630
4640
4650
4650
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Label Opcd Jperand
LXI H,0
WDOLOP MOV C,M
MVT 8,0FFd
MoV M, B
MOV A,M
CMP B
JNZ ERRJP
VI 3,0
MoV “,B
MOV A,
CMP B
ERRJP JNZ ERR
to) M,C
INX o
JR NDLOP
* COMPARE TWO BLOCKS OF MEMORY
COMPR CALL PTSTHNG
DTH 'COMPARE !
CALL TAHEX
pUsH H
CALL AHEX
ACHG
VMLOP Mov i,M
INX H
XTHL
cMp M
MoV B, M
CNZ ERR
CALL BuP
LTHL
JRNZ VMLOP
pop P3W
RET
* SEARCH FOR SPECIFIC CCDES
FIND PUSH PSW
CALL PTSTHG
DTH '"FIND~-2
JR SRCHENT
SRCH PU3H P3A
CALL PTSTHNG
DTH 'SEARCH-1
SRCHENT CALL TAHEX
PUSH H
CALL AHE?2
XCHG
MoV 3,L
Pop !
PoOP P3W
CPI S
PU3SH PSW
JRZ CONT
PU3H H

Page 9

;3TART AT ZERO

;PRINT ERAOR

iSAVE Y4

;READ 2 DIGITS
-4=CODE, D=F
;PUT CODE IM 3

;RESTORE H

23
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Page 10
B1 82 B3 34 £ Line Label Opcd Operand
Ch 0A BT 4670 CALL AHEZ2 JREAD 2 DIGITS
£8 4630 LCHG
4p 4530 MoV c,L
£1 4700 POP H
7E 4710 CONT MOV a,HM ;READ MEMORY
38 4720 CMP 3 ;COMPARE TO CODE
20 12 4730 JRNZ SKP ;SKIP IF WO COMP
F1 4740 POP PSW ;FETCH CONTROL
FE 53 4750 CPI 'S -
F5 4760 PUSH PSW
28 06 4770 JRZ : OBCP
23 4780 INX H
TE 47390 MoV A,M
28 4800 DCX H
B9 4810 CMP c
20 06 4820 JRNZ SKP
5 23 4830 OBCP INX 4

TE uguQ MOV A,M ;READ NEXT BYTE
28 4850 pex H ;DECR ADDRESS
ch b E2 4380 CALL ERR ;PRINT CODES
CDh 3F E2 4370 SKP CALL BMP ;CHECK IF DONE
20 ES5 4880 ) JRNZ CONT sBACK FOR MORE
F1 4890 PGP PSW
c9 4900 RET

4910 *

4920 * INPUT DATA FROM A PORT
cDh DY E4 4930 PINPT CALL PTSTNG
49 4E 50 55 4940 DTH PINPUT ®
54 A0
Ch 04 E7 4350 CALL AHEZ ;READ 2 DIGITS
ug 456Q 4oV C,E '
ED 78 4970 INP A !
C3 26 £2 4930 JMPp PT2

4gqQ *

5000 * QUTPUT TQ A PQRT
Cp DY I 5010 POUTP CALL PTSTNG
4F 55 54 30 5020 DTH 'OUTRUT !
55 54 AO

£ CD 04 E9 5030 CALL AHE2 ;READ 2 DIGITS

Ch 04 £1 5040 CALL AHE?2 ;READ 2 DIGITS
4p 5050 MoV c,L
ED 59 5060 QUTP £
C9 5070 RET

5080 *
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Addr 31 B2 B3 BY E Line Label Oped Operand
£383 5090 *
5338 5100 *******i************************************
£333 5110 * *
£333 5120 % VIDEO DRIVER FOR FLASHWRITER II #
£338 5130 * #
5388 5])40 tEEE RS E RS EEEEE S EESEREE SRS EEEEREEESEREE LR
£333 5145 *
2383 £000 H 5150 PAGE EQU PR+1000H ; SCREEN LOCATION
=383 2020 = 5160 SPACE £QU 20H -
E333 co0ou = 5170 CLR3CRN EQU 4
£333 5180 * ’
£333 5190 * COMMANDS:
£3343 5200 * (B) HOWME CURSOR
£333 5210 * (D) CLEAR SCREEN
E333 5220 * (E) PRINT CONTROL CODE
£333 5230 * (H) BACKSPACE
£3348 5240 * (I) TAB :
£333 5250 * (J) LINEFEED
£338 5260 * (M) CARRIAGE RETURN
£383 5270 * (N) O CURSOR
£388 5280 * (P) CLEAR TQ END OF SCREEM
£383 5290 * (Q) CLEAR TO END OF LINE
£388 5300 * (R) CURSQR DOWN
£333 5310 * (T) TOGGLE REVERSE VIDEO
£338 5320 * (U) CURSOR UP
£383 5330 * (W) CURSOR LEFT
£338 5340 * (X) CLEAR TO START OF LINE
£3338 5350 * (Z) CURSOR RIGHT
£333 5360 * £3C XY POSITION LEAD-IN
£388 5370 *
£333 5330 * VIDEQC BOARD PARAMETERS
£343 0050 = 5390 HORI1Z EQu 30 ;MO. OF CHARACTER
£333 2013 = 5400 VERT EQU 24 ;NO. OF LINES
£3838 5410 *
£333 32 14 5415 TVIDEQ MVI A,'T'-64 ; TOGGLE VIDEQ
£334 5416 %
E£38A F5 5420 VIDEOQ PUSH P34
£335% C5 : 5430 PUSH B8
£33C D5 3440 PUSH D
£330 £5 5450 PU3H “
E338 Eb 7F 5460 ANI QOTFH
£330 4F 5470 M0V C,A
E3%87 34 00 =3 5480 Lpa 3ASE+300dH
E334 F2 C3 5430 CPI 0C 34 ;PROM THERE?
3956 79 55080 Mov A,C
£397 CC 00 & 3510 CcZ BASE+300H ;CALL IT IF SO
E33A CD 6F E4 5520 DI3PL CALL LIFTCURS- ;ERASE CURSOA
E39D 34 EA FF 5530 .Y KYFLAG
£330 A7 5540 ANA A
E3471 23 0A 5550 JRZ NCXY
£3A3 3D 3560 DCR a
Z3A4 32 EZA FF 5570 3TA XYFLAG
Z3A7 CA 3C b 5530 . JZ TPOS
E3AA C3 383 Fu 5590 Jup XPOS3
£34D 79 5600 NOXY #OV A,C ;RECOVER CHARACTE
E3AE FE 20 5810 CPIL SPACE JPRINTING CODE?

Rev. 4.6-A 18/15/79 25
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Line Label Oped Operand
5620 JP PRINT
5630 CPI PCL~-TABL ;T00 LARGE?
5640 Jp RET
5650 PUSH H ;CURSOR IN MEMORY
5660 L1 H, TABL ;TABLE START
5670 MoV £,4
5680 MVI 0,0
5590 DAD D
5700 Mov £, M
5710 LXI H,PCL
5720 DAD D
5730 LTHL ;RECOVER H
5740 RET sEXECUTE ROQUTIN
5750 * CONTROL CHARACTER JUMP TABLEZ
5760 TABL D3 RET-PCL ;@
53770 DB RET-PCL 3 A
5780 DB HOME=-PCL ;B HOME CURSOR
5790 DB RET=-PCL ;C
5300 pB FORM-PCL ;D CLEAR SCREEN
58310 DB PCL=PCL ;E PRT CONTROL
5820 [ad=} RET=PCL o F
5330 nB RET-PCL He]
5340 pB DBACKSP=-PCL sH BACKSPACE
5850 DB TAB=PCL +I TAB QVER
5860 DB LIMNF=-PCL 7d LINE FEED
5370 nB RET~PCL S
5330 PB RET=PCL H3
5890 nB CRET=-PCL ;M CARRIAGE RET
53900 DB RET+3~PCL ;M NO CURSOR
5910 Ak} RET-PCL ;0
5920 DB CLEND=-PCL ;P CLR SCH TO E
5330 DB CLLINE=-PCL ;@ CLA LINE TO
5540 0B LIHF-PCL ;3 CURSOR DOWHN
5950 0B RET-PCL B
5950 D3 TVIDF~-PCL ;T TOGGLE VIDEQ
5970 DB CURsSUP~PCL ;4 CURSOR UP
5330 0B RET-PCL H
5950 DB BACKSP-PCL sa CURSOR LEFT
5000 D8 CLSTRT=-PCL ;4 CLR START OF
8010 N3 RET-PCL s Y
6020 DB ZOL-PCL ;Z CURSOR RIGHT
8030 DB LEDIN=-PCL ;[ £3C=2KY LzaDI
5040 *
5050 * PRINT CODE IN B REGARDLESS
5060 PCL A0V c,B
5070 * PRINT THE CHARACTER QN THE SCREEN
6030 PRINT SUAY: VFL
6090 XRA c
5100 ilo}} M, A
5110 * SQL CHECKS THE CURS3 PCS FOR END OF LINE
6120 0L LDA CURPO3
5130 INR A
6140 CPI HORIZ
5150 JRC TABRET
8160 XRA A
6170 STA CURPOS

Rev. 4.8-A
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iddr B1 32

E3F5

E3F5 34 DC
£3F3 FE 17
E3FA 20 23

E3FC 21 50
E3FF ED 5B
Z403 19
T404 D AC
Eu406 ED AQ
E408 7C
Eu403 FE FT
2408 20 F7
g40D 7D

E410 20 F2
E412 34 DC

£U15 EB
£816 06 50
EL18 36 20
Eu1a 23
E41B 05
E41C 20 FA
E41E 3D
EUIF 3C

E423 18 2C
2525 36 20
E427 34 DB

Ed423 28 24

U2F 36 20
2431 13 18

CUUE 32 DB

3A DB F

00
DF

FF

FF

FF

FF

5180
6160
6200
6210
6220
6230
6240
6250
6260
6270
6230
6290
6300
6310
6320
6330
6340
6350
6360
6370
6330
6390
6400
6410
6420
6430
6440
6450
6460
6470
61480
6481
gug2
5483
6434
6485
6436
6437
5510
6520
6530
5540
6550
65560
6570
6530
5530
6500
6610
6629
6630
6640
6550
5640
6670
5530

Rev. 4.4-A 106/15/79

Page 13
Label Opecd Operand
* MOVE DN 1 LINE
LINF LDA LINEND
CPI VERT-1
JRNZ NOSCRL
* SCROLL UP ONE LINE
SCROLL LXI H,Hd0RIZ
LDED TOSCN
pap D
SCRL LDhI
LDI
MoV A,H
CPI HORIZ*VERT+PAGE/256
JRNZ SCRL
MOV A,L
CPIL HORIZ*VERT+PAGE&OFFH
JRMZ SCRL
LDA LINENO
* ERASE BOTTOM LINE
EBOTL XCHG
MVI B,HORIZ
ELOP MVI M, SPACE
INX d
DCR 8
JRNZ ELOP
DCR A
NOSCRL INR A
STA LINENOQ
JR RET
*
* ERASE BEFORE BACK3PACING
DBACKSP MVI M, 20d
LDa CURPOS3
ANA A
JRZ RET
DCR A
DCX H
MVI M, 20H
JR TABRET
* MOVE THE CURSOR 3ACK
3ACKSP Lha CURPOS
DCR A
JP TABRET
JR CRET
* TAB OVER TO THE NEAT 3 MULTIPLE
TAB LDA ZURPOS
ORI 7
JR EOL+3
¥ CLEAR THE SCREEN AHND HQME uUP
FORM CALL CLEAR
dOME ARA A
3TA LINENO
3TA VEL ;CLR VID FLAG
* CARRIAGE RETURN
CRET LRA 4
TABRET STA CURPOS

* RETURN TO THE CALLING ROUTINE

27
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Page 14
Addr 31 82 33 B4 £ Line Label Oped Operand
E451 CD 6F E4 5690 RET CALL LIFTCURS
gasd £1 5700 POP 5!
E#55 D1 8710 POP D
E456 €1 6720 POP B
Eus7 1 6730 POP P3d
458 < o740 RET
E459 3A DD FF 6750 TVIDF LA VEL
E45C EE B0 6760 XRI 80H
E4S5E 32 DD FF 6770 3TA VFL -
E481 13 EE 5780 JR, RET
Fu63 6730 * '
£463 6800 * MOVE THE CURSOR UP
E463 38 DC FF 6310 CURSUP LDa LINENQO
L466 AT 5320 ANA A
EU67 28 E8 6830 JRZ RET
E469 3D 6340 DCR A
E464 32 DC FF 6350 STORLN 3TA LINENHO
EusD 18 £2 8860 JR RET
E46F 6870 * CALCULATE MEM ADD FROM CURS POS
EU6F 21 BO EF 6380 LIFTCURS LXI H,PAGE~HORIZ
2872 11 50 00 6390 LXI D,H0RIZ
EUTS 3A DC FF 6900 LDa LINENQ
£473 3C 6910 INR A
E473 19 6520 CLOP DAD D
E47A 3D 6930 PCR A
E478 20 FC 6940 JRNZ CLap
E47D ED SB DB FF 6950 CFIN LRED CURPQS3
Tu81 57 6960 MoV D,A
£432 15 6970 DAD Il
gu33 5980 * REVERSE THE VIDEOQ
E483 TE 5390 MoV a,HM
Zu34 EE 30 7000 LRI 304
438 77 7010 Mov M, A
gag7 .9 7020 RET
Tigs 7030 * CLEZaAR] TO ZND OF 3CREZTH
Tu33 CD a3 cu TOuUO CLzD CALL ARSPC
pUs3 1z Cu 7080 JR RET
Zu3d 7060 * CLEZAR TO END JF LIMNE
Z43Dd 34 D3 FF 7070 CLLIWEE LDa CURPO3
zueg 36 20 7030 MVI M, 204
432 23 7090 I tH
Z493 3¢ 7100 IR A
TUgyu Tr 59 7110 CPI 504
Eug6 22 F§ 7120 ‘ JRNZ CLLINE+3
Zug3 13 37 7130 JR RET
Tuga 7140 * CLEAR THE SCREEN
E4G4 21 00 FO 7150 CLEAR LXI H, PAGE
E43D 22 DF FF 71560 SHLD TOSCN
Z4A0 22 EA FP 7170 SHLD LYFLAG
CHA3 36 20 7180 JASPC VI A, 20H
g4a5 23 7160 INx H
T4AL TC 7200 HOv a,d
E4aA7 FE F3 7210 CPI PAGE+2043/256
E44Ag 20 F3 7220 JRHZ AR3PC
E4AB C9 7230 RET
ZHAC 7240 *

28 Rev. 4.9-A 18/15/79
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FFPB Q0
FFDC Q0
FFDD Q0
FFDE QO
FFDF 00
FFET 00

nn
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50
0z
uf
g2

13
02
17
A5

DB
6F
BF

EuC

FO
00

» 8A

F5

04
8A
50

51
30
A0

A0
30

FF

FF
EU

E

(53]
(=]

[

Line

7250
7260
7270
7230
7290
7300
7310
7320
7330
7340
7350
7360
7370
7330
7390
7400
7410
7420
7430
THU0
7450
7460
7470
T480
7490
7500
7510
7520
7530
7540
7550
0030
0000
Q010
0020
0021
0030
0o4Q
0050
00560
0370
0030
03990
0100
0110
3120
0128
0130
Q140
0150
0160
0170
0130
0190
0200
0210

Rev. 4.4-A 18/15/79

Label Opcd Operand
* PROCESS LEAD IN CODE
LEDIN MVI A,2
3TA XYFLAG
JR RET
*
¥ 32T X AND Y CURSOR POSITIOHNS
XP3S MoV A,C
CPI 80
JRC {INRG
MVl 4,79
AINRG JR TABRET
*
YPOS MOV A,C
CPI 24U
JRC YINRG
MVI A,23
YINRG JR STORLN
*
CL3TRT XRA A
STA CURPOS
CALL LIFTCURS
JR CLLINE
MSEND EQU 3
* CURSOR S3TORAGE LOCATIONS
ORG SPTR+0BH
CURPOS DB 0
LINENQ DB o]
VFL DB 0
WIDTH 0B 0
TOSCH Dl PAGE
TCURPQS DW 0
LINK M5
* ADDITIONS TO 4.0 MONITOR
ORG MSEND
¥ PRINT A STRING
RPTSTNG CALL CRLF
PTSTNG XTHL
Aov A,M
IaxX 4
ATHL
ANA A
CALL VIDED
RM
JR PTSTNG
* SIGY ON MESSAGE
SIGN MVI a,u
CALL VIDEQ
LXI H,PAGE+150H
PUSH H
LXI D, PAGE+131H
LXI 3, 30H
AvVI 1, 0AOH
LDIR .
POP H
LT D, PAGE+1ACH
LXI 8,040

Page 15

;POS ON LINE
;LINE NUMBER
;REVERSE VID FLAG
;PRINT WIDTH

;TOP OF SCREEM
;TEMP POSITION

PRINT IT

29
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up
D
[oga}

78
FI

23

E6

23
£6
23

22
25

o
o4
18
3E
13
73
cp
13

ch

D1
53
20
50
oE
9B

B3

52
41
43

20
ug
52
20

56
49
34
20

E4
6E

FQ
A3

g4
43
AQ

£1
g5

g2

[RS]
wl

3u

43
20
52
2Q

20
ug
20
20

45

28
20

3E

49
55

Line

0220
0270
2272
3274
0230

0290
0300
0310

0320
0330
Q340

2350
0350
0330
0390

o410

o420
o830
o440
0450
Q460
o470
0430

0430
3500
0510
0520
0530
0540
05350
0560
0570
0580
05390

0600-

0510
0520
05630
0640
0050
0660
J670
0630
0630
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Label

LDIR
CALL

03
pD
DT

AL}
oo
DT

DB
AN
pPT

0B
np
RET
PROMPT
DTH

LXT

SHLD

RET
*
*WIDE ASCII Duup
WASCII
DTH

CALL
CALL
FOR ASCII DUMP

* MAKE A RULER
RULELP AOV
CPI
JRZ
ANT
JRZ
ANT
JRZ
VI
REENTR
LHR
JR

VI
JR

Mav

4ARKER

HUMBER

CALL

JR

* TOGGLE REVERSE VIDEO
CALL

TERMLIN

Oped

CaLL

CALL

CALL

Page 16
Operand
PTSTHNG
27 ;ESC
2007H ;X=32 Y=7

' VECTOR GRAPHIC '

27 ;E3C
2008H 1 £=32 Y=3
' MONITOR '

27 sESC
20094 ;X=32 ¥=9
' VERSION 4.0 !

27 ;£3C

aDH ;X=0 Y=13
RPTSTNG

Mon> '

H, PAGE

TOSCH ;FULL SCROLL
PT3STNG

'ASCII puMp !

TAHZX
HOMEC

4,8
54
TERMLIY
0Fy
NUMBER

3
MARKER
A,t
YIDEQ
3
RULELP
A,"1°
REENTR
A,B
BInH
REENTR=+3

TVIDEC

Rev. 4 - g"‘A
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Page 17
Addr B1 B2 B3 34 E Line Label Opcd Operand
ch 07 Eb 0710 JDMPI CALL SETSCRLL
D OF EZ2 0720 CALL PTAD
08 3F 0730 MVI c,63
CD 38C ES Q740 CALL WDUP2
F4 7D ES 0750 JM ADMP1
c3 07560 RZ
TE 0770 WDHp2 MOV A,M
a7 2780 MOV 3,A
3E 05 2730 HMVI A,'E"-64
CD 8A E3 0800 CALL VIDEOQ
CD 3F EZ2 0810 CALL 2MP
[ 0320 RZ
oD 0830 DCR c
F8 0840 RM
18 F1 0850 JR ADMP2
0360 * {OME CURSOR, PRINT "ADDR"
Ch CE EH 0870 HOMEC CALL RPTSTNG
14 0890 D8 '"Tt-64
41 oun yu 52 0900 DTH 'ADDR !
AD
086 00 0910 MVI 8,0
3E 18 0920 MVI A,2H
32 DPE FF 0330 3STA AIDTH
C9 0940 RET
0950 * MAKE A RULER FOR HEX DUMP
78 0960 HEXRULER Qv A,B
FE 10 Q370 CPI 16
23 086 0930 JRZ HEXRCT
cD 2F E7 0990 CALL PT23
o4 1000 INR 3
13 F5 1010 JR HEXRULER
1020 * EXTEND FOR ASCII
CD DA EO 1030 HEXRCT CALL SPCE
ch DA EQ 1040 CALL SPCE
06 30 1050 MVI 3,0
7: 1060 HEXRLP MOV 4,8
FE 10 1070 CPI 16
c3 1030 RZ
Z6 OF 1099 ANI 0FH
D 31 E2 1100 CALL BIdL
04 1110 IMR 3
18 ¢4 1120 JR HEXRLP
1130 * 4EX OUMP ROUTIH
CD D1 24 1140 HEXRUL CALL PTSTHNG
43 45 53 20 1150 DTH HEX DUMP ¢
4d 35 4p 50
A0
ch oE £ 1160 CALL TAHEX
CDh 98 E5 1170 CALL HOHMEC
CDh AC 25 1180 CALL HEXRULER
CD 33 ER 1200 CALL TYIDED
Ch Q7 &5 1210 CALL SET3CRLL
Ch oF E2 1220 HLP1 CALL PTAD
P 1230 PUSH H
NG 1240 PUSH D
OE 10 1253 YVI C,16

bl

Rev. 4.0-A 10/15/79
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Page 18

31 32 B3 84 £ Line Labpel Oped Operand
78 1260 HLP2 Moy A,
cp 2F EY 1270 CALL PT23
23 1280 INX 4
op 1290 DTR c
C2 ED ES 1300 JNZ HLP2
D1 1310 POP D
£1 1320 pPOP H
O OF 1330 MVT c,15 .
D DA ED 1340 CALL SPCE -
CDh D4 EQ 1350 CALL SPCE
Ch 3C ES 1360 CALL ADMP2
Fa £3 ES 1370 JM HLP1-3
c 1380 RET

1390 * CHECK TO 3SET SCROLL POINT
34 DE FF 1490 SETSCRLL LDa AIDTH
3D 1410 DCR A
32 DE FF 1420 STA AIDTH
20 07 1430 JRNZ CTSCRL
01 50 FO 1440 LXI B,PAGE+50H ;240 LINE
ZD 43 DF FF 1450 SBCD TOSCN ;SCROLL POINT
Cc9 1460 CTSCRL RET

1470 *

1430 * PROGRAM MEMORY
CD D1 £4 1490 PROGRAM CALL PTSTUHG
50 52 UF 47 1500 pTH 'PROGRAM !
52 41 4D AQ
C¢D BD EO 1510 CALL AHEX ;ADDR IN HL
ED 53 E1 FF 1520 SPED TCURPQOS
CD 9B £5 1530 ’ CALL HOMEC ;PRINT "ADDR"
CD AC E5 1540 CALL HEXRULER
CD 33 E 1560 CALL TVIDEQ
AF 1570 XRA A
32 DE FF 1530 3TA AIDTH -
CD A1 ED 1530 CALL PRTILINE ;PRINT LINE CONT
cp 2F £1 1600 POLLOOP CALL E3CAPE
Cp 2D Z 1610 CALL HEX
24 E1 FF 1620 LHLD TCURPO3
30 14 1530 JRNC MODMEM

1640 * CONTROL CODE TABLE
TE 29 1650 CPI v
23 46 1660 JRZ C3RT
FE 03 1670 CPI 3
28 45 1530 JRZ CSLT
FE 12 1690 CPIL 'R1aBlU
23 39 1700 JRZ CSDPH
FE 15 1710 CPI Jr-gi
28 2F 1720 JRZ csup
FE 17 1730 CPI VAT G4
23 39 1740 JRZ C3LT
FE 14 1750 CPI 'Z7-54
23 32 1760 JRZ CSRT
13 DB 1770 JR POLLQOP

1730 * MODIFY A MEMORY LOCATION
24 E1 FF 1730 MODMEHM LHLD TCURPO3
ug 1800 MOV c,A
34 DE FF 1310 Lba NIDTH

Rev. 4.0-A 18/15/79



Extended Systems Monitor User's Manual

Addr 81
E666 A7
E668 238
E56A EB
E656C 381
E86D 77

E673 20

W1 hwOOD0
(@]
o

) 0 sy g9y je) 9 g 60
Or ON O Oy OY UL O O
D Wwmnww s

32 B3 84

0D

DE
o
1F
15

FO

-
[&]

[£3]
(623

™y O
-

o
0

FE

Fr

Q0

8]
(%2}

¥} [}
o =

<

Line

1520
1330
1840
1850
1860
1870
1330
1830
1300
1910
1920
1830
1940
1850
1960
1970
1930
1990
2000
2010

2020

2030
2040
2050
2060
2070
2030
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
225Q
2260
2270
2230
2290
2300
2310
2320
2330
2340
2350
2350
2370

Rev. 4.40-A 18/15/79

Label Oped Oparand
ANA A
M0V A,M
JRZ LSNIBL
ANT OF OH
ORA c
REMEM HMov M, A
LDA WNIDTH
{RI 1
JRNZ RTRTN=+1
JR C3RT
LSNIBL RAL
RAL
RAL
RAL
ANI OF OH
ORA c
RRC
RRC
RRC
RRC
JR REMEM
* MOVE UP ONE LINE
csup LXI D,~16
paAD D
JR RTRTN
* MOVE DOWN ONE LINE
CSDN LXX D,16
JR C3SUP+3
* MOVE RIGHT ONE 3PACE
CSRT INX H
JR RTRTN
¥ MOVE LEFT ONE SPACE
CSLT pCX H
*
RTRTH XRA A
STA WIDTH
SHLD TCURPOS
UPARCH MVI A,'U'-64
CALL VIDED
JR POLLOOP=-3
* PRINT A LINE CONTAIMNING ((H)Y)
PRTILINE LHLD TCURPOS
PUSH H
POP N
MoV a,L
ORI OFH
MoV .4
ANI 0F OH
Mov L,A
CALL HL P
* NOW PUT CURSOR WHERE IT GOES3
CALL LIFTCURS
LHLD TCURPOS
M0V i, L
ANT OFH
0V L,A

Pazg

19
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Page 20

81 82 B3 B84 = Line Lapel Oped Opearand
3E 05 2380 HVI A,5
2D 2390 PLOP1 DCR L
FA C4 26 2100 JM PGCONT
C6 03 2410 ADI 3
18 3 2420 JR PLOP
oF 2430 PGCONT MOV L,A
38 DE FF 2440 LDA NIDTH
85 2450 ADD L

2460 * A = S+3*L W -
32 DB FF 2470 STA CURPQO3
C3 oF E4 2430 JMP LIFTCURS

2490 *

2500 *

2510 * DISPLAY REGISTERS
ch D1 Z4 2520 DREGS CALL PT3ITHG
52 45 47 49 2530 DTH 'REGISTERS™
53 54 45 52
D3

2540 * DUMP REGISTERS AFTER ENTRY FROM RST 7
£3 2550 DUMPREGS XTHL
F5 2560 PUSH PSW
Ch 35 E7 2570 CALL DISPREGS
2B 2580 pCX H ;GET BREAK ADD
CD OF E2 2530 CALL PTAD
E1 2600 POP H
c 2610 PUSH B
CD 8A ET 2620 CALL PRTFLGS
Ci 2630 papP B
Cch 12 E2 2640 CALL PTAD+3 ;PRINT AF
E1 2550 pOP H
22 E3 FF 2660 SHLD HLTEMP
CD AB ET 2670 CALL PTHREE ;PRINT B D H
DD E5 2680 PUSH X
E1 2690 pOP H
cp 12 E2 2700 CALL PTAD+3 ;PRINT IX
FhES 2710 ' PUSH Iy
£1 2720 POP H
ch 12 g2 2730 CALL PTAD+3 ;PRINT 1Y
21 00 0D 2740 LXI 4,0
39 2750 DAD SP
22 £5 FF 27460 SHLD SPTEMP
Db 12 E2 2770 CALL PTAD+3 sPRINT SP
03 2730 EXAF
) 2790 PUSH PSS
£l 2300 poP H
ch 12 22 2810 CaLL PTAD+3
09 23820 EXX
CD AB E7 2830 CALL PTHREE
09 2340 X
a4 2350 LDax 3
op 2F ET 2850 CALL PT23
TA 2370 LDAX Al
Ch 2F E7 . 2330 CALL PT23
A E3F 2390 LHLD . HLTEMP
TE 23900 MOV A, M
oho2r e7 2910 CALL PT2S

Rev. 4.0-A 18/15/79
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Page 21
Addr 371 32 B3 BY4 E Line Label Opecd Operand
E724 254 ES FF 2920 LdLD SPTEMP
£727 Fg 2930 SPHL
E723 €1 2940 pOoPpP q
£729 CD 12 g2 2950 CALL PTAD+3
£272C C3 45 EO 2960 JMP CLRBRK ;CLEAR BREAXKPOINT
ET2F 2970 *
E72F CD 26 E2 2330 PT2S CALL PT2 ;sPRINT 2 CHARS
£732 €3 DA EQ 2990 JMP SPCE ;PRINT SPACE
£E735 3000 * DISPLAY REGISTER HEADER ON SCREEH -
£735 CD CE B4 3010 DISPREGS CALL RPTSTNG
£738 14 3020 Dy’ 'Tr-04
2739 4 uu uu 52 3040 T 'ADDR FLAGS AF 3C DE!
E73D 20 46 uC 41
E741 47 53 20 20
ZT745 41 U6 20 20
ET749 20 42 u3 20
ZTUD 20 20 44 45
£E751 20 20 20 438 3050 0T ' qL IX 1Y sp !
ET755 4C 20 20 20
2759 49 53 20 20
E75D 20 49 59 20
£761 20 20 53 50
£755 20
2766 20 20 41 46 3060 DT AR
E764 27 3070 D3 274 S
£768 20 20 42 43 3030 DT ' BC!
ET6F 27 3090 Ak} 274
ET770 20 29 44 us5 3100 DT ' DE!
ET7T4 27 3110 DB 274
£775 20 20 48 4ucC 3120 DT 'L
E779 27 3130 DB 2Td
E77A 20 40 42 20 3140 DpT ' 8B 4D @4 &3p !
ETTE 40 44 20 40
E782 48 20 40 53
2736 50 20
£733 94 3150 DB Tr+64
£739 C9 3160 RET
E734 3170 *
E7384 3180 * PRINWT FLAGS
£734 01 54 40 3180 PRTFLGS LXI 8, 40544 A
2730 CD 84 EY 3200 CALL HASKFLG
S730 01 43 a1 3210 LXI 3,143 ;C
£793 Cp BA ET 3220 CALL HMASKFLG
£795 01 4D &0 3230 LXI 3,804DH M
£799 CD 34 E7 3240 CALL MASKFLG
279C Q01 45 0ou, 3250 LXI 3,4454 ;E
ET79F CD B4 E7 3260 CALL AASKFLG
£742 01 48 10 3270 LXI 3, 10434 H
£745 CD BA £7 3230 CALL 4ASKFLG
£743 T3 DA EO 3230 . JHe SPCE
S£7AB 3300 * )
£7A3 3310 * PRINT BC DE HL IY ORDER
E7AB E5 3320 PTHREE PUSH d
E7AC 23 3330 PUSH 3
E7AD E1 3340 POP d
ET7AE CD 12 E2 3350 CaLL PTAD+3

Rev. 4.0-A - 19/15/79
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Paze 22
432 31 32 33 322 T Line Lajdel Jocd dperana
1 D3 3360 PUSH D
2 1 3370 pPO? A
2D 12 32 2330 CALL PTAD+3
I 3330 POP d
7 C3 12 z22 3400 JMP PTAD+3
A W10 *
A 7D 3420 MASKTLG Qv A, L
5 Al 3430 ANA 3
I3z 20 udn vl A,204 -
T oA 1A 25 3450 JZ VIDEC
173 34860 ekt a,Cc
2 23 334 23 3470 JMP VIDEO
S7C5 3430 *
=705 3430 * 32T BREAKPOINT
703 D DY T 3590 SETSRX CALL PTSTHG
ITL3 42 52 45 N 3510 0TH '3REAK AT ¢
ITCCZ BB 20 41 34
700 AD -
701 22 30 zZ0 3320 CALL AHzX
704 14 3530 LDax D
27053 32 29 Fr 3540 3Ta 2AKCA0E
2703 8D 33 27 FF 3550 speD 3KPTLAC
70T 3z fFF 31540 VI 4,0FFd ;R8T 7
oTog 12 3570 STAX D
7087 C3 3530 RET
27240 3330 *®
=7ed ) 3500 * ZATEAMAL COMMUMNICATIONS
T D DY oZA 3510 EXTCOM CALL PTSTNG
IT723 43 53 354 20 3620 0TH FEXT CO1
TTET 43 o4F 4D a0
g 03 23 3339 RECEIVE IH 5
D25 02 3540 AT 2
723 95 3850 JRZ NEXZHR
1 D03 oL 3850 IH 4
32D 3a 23 3570 CALL vIDn
5 ID 2% 1 3630 48XCHA CALL 230
5 23 72 3530 JRZ REC
3 D3 i 3700 JUT 4
7D o1s EC 3710 JR RECEIVE
7 3720 %
& 3730 * TEMPORARY STORAGEZ LIOCATIZNS FOR REGISTEIRS,ITC
s 3740 JRG TCURPU3 =2
3033 00 3753 4LTE AR 5}
3 32 20 1740 3PTE DA 2
73 FF 770 3:PT D IRKCODE ;BREAKRAT L2CATICH
3 233 3730 3RKC n3 2 ;CODE AT BREAYKPT
TA Dy 3730 £YFU na 3 (CURSQR XY FLAG
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