EXTENDED
SYSTEMS
MIENITOR 4.3

User's Mamual



EXTENDED SYSTEMS MONITCR
Version 4.3

USERS MANUAL
Ravigion A
July 10, 1981

P/ 7100-0245-00-00

Copyright 1981 Vector Graphic Inc.
Made in U.S.A.



Extended Systems Monitor User's Manual

Copyright 1981 by Vector Graphic Inc.
: All rights reserved.

Disclaimer
Vector Graphic makes no representations or werranties with respect to the
contents of this mamual 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 bottaom 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 mst
recently revised., When the product itself is modified significantly, the
product will get a new revision mumber, as shown on the manual's title page,
and the mamial will revert to revision A, as if it were treating a brand new
pProduct. THIS MANUAL SHCOULD ONLY BE USED WITH THE PRCDUCT(S) IDENTIFIED ON
THE TITLE PAGE. ' .

Rev. 4.3-A 7/10/81



Extended Systems Monitor User's Manual

TABLE OF CONTENTS

Section ' Pge
mral mimionl...l‘......O-...O-....-!C.I....I...O.....l.......l.

T&le of Ha valms....l............................0..'.0!......2
Command Format

A - m: m-...I...I..l....'....l.......I......-..............3
B - Jump to Bootstrap Loader-5-1/4" Flcppy

C = Campare Blocks

D - Dump in Hex

E = External Cammmications

F - Filﬂ M Mﬁ.....l.................‘l..l...l.......l..l...l4
G - Go to and Execute

H - Junp to HI Ram

I = Inmput from a Port

J = Junp to Loaded DOS

K - Set Breakpoints

L - Jw m UOOOH.I......I...-.O.........l..-.lIO...‘.IOOCI......S
M - Move Memory Block '

N - Non-destructive Memory Test

O - Output to Port

P = Program Memory

Q - lete mem..I.l-..“‘.-.Q.-.....l.l.l.......I......l....s

R = Register Dum -

8§ - Search for Single Byte

T = Test Memory -

c - J'm to OIOOH...........II....-lI.l.........l.l..............?

V - Jump to Bootstrap Loader-8" Floppy

W - Jump to Boctstrap Loader-Winchester Hard Disk

X = Excharnge Memory Blodcks

¥ - Reyboard Echo

Z = Zero or Fill Memory
El‘tzy points.l................l.....ll.l..........0.0.0.l...l.........a
vi&o mﬁr......lIDI.l.D..O.I.I...-...........Il-....l...........I.l.g
Cmr x Y Pmitimim.oc-.....t.c.o.oo-....l.ooo-o.o-oltoo-..0000'¢.10.'
Keyboard Code Conversion for Vector Graphic KeyboardS.esesscecscesasel0
USim ﬂle Im m‘ines....‘.l.’........O.OO.-....I.I-..O.....D.I..!..11
Other Useful Monitor ROUEINES. .veeesceccncccans essasas messreasssssnes 12

mmr Listim........'..‘..........-.......ll.‘...................‘...

Rev, 4.32 7/10/81



Extended Systeme Monitor User's Manual

GENERAL DESCRIPTION

The Version 4.3 Monitor is a camplete systems Monitor, able to-support the
Flashwriter ITI (80 X 24) board, and the Vector Graphic Keyboard. Thus it is
recammended for use with the Mindless Terminal. All keyboard and video I/Q
can be done through the Monitor's I/0O routines, freeing higher level
software from carrying a variety of versions for different hardware
configurations. Version 4.3 was designed to be used with the Plashwriter II
board. Use Version 4.0C for serial terminals.

Version 4.3 differs fram 4.2 in that the serial port initialization routine
has been slowed down to accomodate Vector systems using 6 MHz. ZCB boards.
4 MHz, boards are also appropriate with this Monitor program.

in addition to I/0, the Monitor includes an extensive cammand executive, a
campactly 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 "Mon>".

There are 26 commands which are entered as a single letter followed by up to
four hexadaecimal data fields. After each field is entered, a space is
automatically output 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 nonhex characters will be ignored. Allowable hex characters
are 0-9, A-P. Address fields are four digits long; other fields are two
digits long. The executive is useful in debugging hardware and software,
particularly assembly language software, because it ig resident in the
system,

If a space is typed at any time during field entry, a default value of zero -
iz assumed for all leading zerces. 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(5P) will have the same effect as 0100.

Any command that generates a display can be temporarily halted with a space
and continued with ancther space. The ESCape key will abort a display or -
cammand entry.

The 4.3 Monitor is located at address EQOOOH - E7FFH in Vector Graphic
systems. .
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The hexadecimal rumber system may seem confusing if you are not familiar
with it, but it has become the standard of the microcamputer field and is
clearly the best system with 16 bit addresses and 8 bit data. It is usually
not necessary to convert between number systems, as this is usually done by
software (i.e. assemblers). Remembering a few values in hex should make
things easy: :

HEX NUMEER DECIMAL VALUE JARGON BINARY BITS
A 10 4
B -Nn 4
C 12 4
D 13 4
E 14 4
F 15 .4
10 16 5
FP 255 8
100 256 1 PAGE 9
3FF 1,023 10
400 1,024 1K 11
FFF 4,095 12
1000 4,096 4K 13
4000 16,384 16K 15
8000 32,768 IX 16
FFFF 65,535 64K-1 16

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

10 Hex (trivial)
407 300

2 Rev. 4.3-A 7/10/81
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COMMAND FORMAT

MondA <ADR1> <ADR2> — ASCII DOMP —

Memory contents from ADR?' through ADR2 will be displayed as ASCII
characters, or graphic symbols for values less than 20 hex. If the most
significant bit is high, reverse video is displayed. This command is useful
for examining files such as those created by SCOPE, BASIC or MEMORITE.
ASCII strings embedded in object coda are easy to recognize.

¥Mon>B - BOOT FLOPPY

gpmg this comand causes a juwe to location ES80CH which is located on the
sk boot PROM. This will cause the disk cperating system to be loaded into.
memory and transfer control to CPM., This is designed-to be used with a
Vector system us:.n; the DualMode controller board. If a Micropolis Disk
Controller board is present in the system, it may be accessed by typing G
F800 in response to the "™Mon>" prampt.

Mon>C <ACR1> <ADRZ2> <ADR3> ~ OOMPARE BLOCKS

A byte-by-byte comparison will be made between the block of mempry data .
starting at ADR1 and ending at ADR2 and a block of identical lemgth starting.
at ADR3, The differences will be printed cut 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. _

MoroD QADR1> <ADR2> — DIMP IN HEX

Memory contents from ADRT through ADR2 will be d:.splayed as pairs of
hexadecimal characters. The left character in each pair represents the four
met significant bits of the memory location. The display may be halted and

interrupted as described above. The ASCII representation is displayed in a
colum on the right.

Mon>E - EXTERNAL COMMONICATIONS ' -

The monitor will cutput anything typed on the keyboard through port 4 on the
ZCB single board camputer, the Bitstreamer II I/0 board or an appropriately
addressed Bitstreamer I board. Anything received on this port will be
displayed on the screen. Normally a 300 baud modem would be connected to
the serial RS 232 output from the I/0 board, and this feature allows the
system to be used as a simple terminal to commmnicate with a host in a full
duplex mode. Operation at speeds above 300 baud requires the host to send
mill characters after linefeeds, so that characters are not lost when the
screen sScrolls up.
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Mon)Fm1> <ADR2> <BYTE1> <BYTE2> -~ FIND TWO BYTES

This memory range from ADRT 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 04, which is CPI 04
gince this is a common way of testing imput characters. If you wish to find
all locations that call or jump to a particular address, say C700H, then
search for 00C7. 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.

Mon>G <ADR1> - GD TO AND EXECUTE

This command will cause a jump to ADR1 to execute a program or user
subrautine. As with all Monitor jump commands, the address contained on the
stack is "START" (E04CH) and if the user routine at ADR] ends in "RET",
program execution will return to the Monitor, Approximately 96 levels of
stack space is available, tut of course, pushing more registers on the stack
than are popped will defeat the return feature with undesirable effects.

Morvl = JOMP TO HI RAM

This command jumps to PCOOH which is the start of the 1K scratchpad RAM.
This is a useful area for small machine lamjuage programs.

MIM-MMAM'

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" commard is executed.

Mooy - JOMP TO LOADED DOS

This command permits easy return to the MUOS disk operating system at 04E7H,
or if not present, jump will be 0000H, which is the CP/M warm start

MonoK = SET EREAKPUINTS

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 0038H, the CPU will jump to the monitor routine that dumps the
register contents. The instruction replaced with FF will also be restored.
If a program is loaded over 0038H, the breakpeint instruction will be
defeated unless RESET is depressed. Entry of the monitor at E000H will
¢lear the breakpoint, as will pressing the RESET switch.
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MoroL -~ JUMP TO LOW RAM AT OCOOH

This command jumps to memory location 0000H which is the beginning of
program memory. This is the CP/M warm start location.

MornoM <ADR1> ADR2> <ADR3> - MOVE MEMORY BIOCK

The data contained in memory starting at ADR?T and ending at ADR2Z 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. -
Por example, M 6000 7BPFF 6400 will cause the block of data from 6000H
through 63FFH to be repeated 8 times fram 60008 through 7FFFH, since by the
time location 6400H is read, it has been overwritten with data fram 6000H.
This is useful for bank programming of proms, or for creating repeating
instruction sequences for test purpases

Mor>N - NON-DESTROCTIVE MEMORY TEST

Memory locations starting at 0000H are read and the data temporarily stored.
The menmory location is then tested to see if 00 and.FF can be written and
read correctly. This contimues after rewriting the original data until the
first error is detected, whereupon the addvess 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, Por example, if the
system contains 16K of memory, 4000 00 FP¥ should be printed,_indicating that
there is no memory at address 4000H. Since the test is non-destructive to
data in memory, itranbeusedatanytim

Mo <PORT> <DATA> - mmm

The two hex digits "DATA"™ are loaded into the accumilator and the
imtruct:l.on "OOT PORT™ is executed. This command is useful for chedking cut
al equipment. For example, if a printer is connected to I/0 port 6,

?AQG 41 will cause an "A" to be printed since 41 is the hex ASCII code for

mpmw-mmm

The contents of 16 bytes of memory containing ADR1 are displayed in both hex
and ASCIY, allowing preceding and following instructions to be viewed.
Advancing to the next instruction is accamplished by typing space or cursor
right (right arrow). Backspace-or cursor left (left arrow) goes backwards.
The cursor up and down keys move to an adjacent 16 byte block. Any 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.
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Mon>Q <ADRI> <ADR2> - QOMPUTE, CHECKSUM

The MOD 256 checksum of memory contents in the address range specified is
computed and displayed. This command is useful for checking prams 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 proqrame, it is useful to be

able to verify that a program being debugged has not written garbage in the
source file or assembler.

Mon>R - REGISTER DOMP

This command will print a header identifying the 2~80 registers, and
immediately below it the contents of all the registers. The flags are
displayed with the letters 2 C M E H for the zero, carry, mirus, 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.

Mon>S <ADR1> <ADR2> <BYTE> - SEARCH FOR SINGE BYTE

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

MordT GDR1> <ADRD - TEST MEMORY

This is an extremely useful command, especially when first setting up a
system. This comarnd 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 is 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 10 c¢ycles and is far superior to incrementing or camplementing tests
which may not reveal addressing problems. The only area of system memory
that cannot be tested with this rautine is the few bytes required for the
stack and video flags in the vicinity of FFDOH on the 2CB board.

6 Rev. 4.3-A 7/10/81
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Morn>U -~ JUMP TO Q100H

This command permits easy return to programs in the transient program area
of CPM. . _

MooV -~ 8* DRIVE BOOT

Typing this command will cause a jump to EB0CH {contained on all current
Disk Boot PROMs) which is the location of the 8" drive bootstrap loader.
The boot program will cause the CP/M operating system to be loaded into
memory and control to be transferred to CPM.

MonoW — WINCHESTER DRIVE BOOT

Typing this command will cause a jump to ES802H (contained on all current
Disk Boot PROMg) which is the location of the Winchester drive bootstrap
loader. The boot program will cause the CP/M cperating system to be loaded
into memory and control to be tramsferred to CP/M.

MoroX <ADR1> <BDR2> <ADR3> - EXCHRNGE MEMORY BLOCKS

A block of memory from ALR! through ADR2 is exchanged with an egual length
block starting at ADR3. This cammand is useful in camparing 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 if care is used to include the stack area (usually
below the top of allowed memory). - :

Mon>Y - KEYBOARD ECHO

'I!luscamand @sa keyboard irput to be echoed directly to the video driver.
and can be used for demonstration purposes. An ESCape returns-to the
Monitor, - - ' o

Mon>Z <ADR1> <ADR2> <DATA> - ZERD OR FILL MEMORY

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

Rev. 4.3-A 7/10/81 7



Extended Systems Monitor User's Manual

ENTRY POINTS

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

BOOO - The normal 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
Bitstreamer I addressed starting at port 4 ,the Bitstreamer II addressed
starting at port 2 or all ZCB's with standard port addressing. The USARTS
are set for an X16 baud rate factor and cther parameters as would be used
with a serial printer or extra terminal.

BO03 - This is a jump to the routine which should be used for console
keyboard status test. Return with the zero flag set indicates no keyboard

B006 - This is a jump to the keyboard data imput which returns with the
character in the "A" register. The keyboard code conversions descxibed
below are carried cut. There is no checking for ESC key depression.

B009 - This is a jump to the video driver which displays the character in
"A" on the screen.

EQOC - This is a jump to the "BSCAPE®" routine which returns zero if no
imput, or with the character in the "A" register if there is. Keyboard code

conversions are carried cut. If the ESC key was pressed, the system returns
to the Monitor Executive.

8 Rev. 4.3-A 7/10/81
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VIDEO DRIVER

Version 4.x 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. EO09H is recommended. The
character code to be printed must be in the A register. A CALL E009 will
cause the character to be printed on the screen at the cursor position. All
registers will beé preserved.

Control codes are generated by the keyboard by holding the contrgd (CTRL)
key down while a letter key is pressed. Control codes have values between 0
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 proampt, and any keyboard generated code will be echoed to the video
driver. The following control codes are interpreted as special functions,
while all others are ignored:

Decimal Hex - Control

Value Value Code Desecription
2 2 (B) HOME THE CURSOR
4 . 4 (D) CLEAR THE SCREEN AND HOME CURSOR
5 5 - (®E)" DISPIAY THE CODE IN B REGISTER
8 8 (¢d) . DESTRUCTIVE BACKSPACE (also BACKSPACE key)
9 . 9 (1) TAB OVER TO THE NEXT 8 MILTIPLE (also TAB)
10 A (87). LINEFEED (also LF Key)
13 D (M) CARRIAGE RETURN {also RETURN key) -
4 - E _ (SN) TOGGLE QURSOR
16 10 (°P) CLEAR TO END OF SCREEN
17 11 - (%Q) CLEAR TO END COF LINE
18 12  {*R)” CURSOR DOWN
20 14 (er) TOGGLE REVERSE VIDEO
21 15 (eu) - CURSOR UP
23 17 (W) CURSCR LEFT . '
24 " 18 (%) CLEAR TO START OF LINE
26 1A . (°2) CURSCR RIGHT
7 1B ESC CURSOR XY EOSITION 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 Reyboard 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.
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In some cases it is desirable to print the symbol for a control code on the
screen. This can be done in assenbly language programs by putting the code
for the symbol in the B register amd calling the video driver with Control E
{05) in A. Enter the following machine code at FCOOE and execute it to
demonstrate this feature:

at FCO0 06 01 3E 05 04 CD 09 EQO CD OC EO €3 02 FC

CURSCR X Y POSITIONING

Many programs utilize randam X Y positioning of the cursor. This is done by
cutputting 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 0, 0. The assembly language sequence 1B 40 08
would cause the cursor to move to line 8, character position 64 on the
screen. To send the same sequence to the Monitor via Microsoft Basic, the
following statement would be used: "PRINT (HRS(27):CHRS$(X+128);CHRS$(Y+128);"
where X would equal 64 (40H) and Y would equal 08 (08H). Adding the value
of 128 to X and Y in this example gets the eighth bit high. This is done to
avoid Microsoft Basic from confusing the values as control codes. This may
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. PFor instance a piece of software that merely echoes all
characters as they go into its imput buffer will allow cursor motion on the
screen, but this will probably be meaningless to the software.

KEYBOARD OODE CONVERSION — VECTCR GRAPHIC KEYROARDS

Due to limitations in the keyboard encoder chip, the [1 key on Vector
Graphic keyboards is not encoded prc;:erly. 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 REY CONVERSION:

MODE REYQODE (ONVERTED CQODE ASCIT SYMEOL
unshifted 1 5B {
shifted El 5D ]
control B1 5C 7
control shift Al 78 =

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 Prench, German, Swedish and Spanish. It is
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essential that software utilize the monitor conversion routine for this
reason.

USING THE I/0 ROUTINES

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

- INPUT ROUTINE: INPT CALL EOOCH
' : J2  INPT
RET (RETURNS WITH CHAR INPUT IN A)

OUTPUT ROUTINE

q

JMP EOO9H (CBARACTER IN A)

BREAK TEST: CONTL CALL EQOCH
. RET (RETURNS WITH ZERD FLAG SET IFP NO
INPUT, OR CHARACTER IN A. JUMPS
TO MONITOR EXECUTIVE IF ESCAPE
INPUT. )

Note that 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 I/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 J.rput and Break Test routine, but the variations
are easily implemented.
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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 kevboard input and video cutput described elsewhere, we have:

AHEX inputs four hex digits fram 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 ANEO with a value of 1=3 in € will
convert that many digits. Non hex values will be ignored.

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

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

RDM raturns a new random mumber in B,C based on the seed in B,C as it is
called. B,C ? ould not contain 0000. The pseudorandom munber seguence
generated is 2'°=]1 entries long and is based on a software simulation of a
shift register with maximum length feedback. PSW is used.

PIAD first cutputs 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.

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

The addresses of these routines and others may be found by consulting the
listing which follows.

12 Rew. 4.3-A 7/10/81



o000 BOOKY =
G000 EO0Q =
0000
4000
Q000
0000
o000
0000
0000

o000
0000 Q000
6000 0901
4000 D040
oo 0009
0000  FFDO
0000 E800
4000 FHO2
0000 EBOC =
4000 FF10 =
04000
0000
00Do
0ad0
0000
0000
0000
0000
anoe
0060
0400
0080
0000
0000
Q000
000D
0000
0000
000
0000
Q000
Q000
GO
0000
0400
0000
0000
00
0000
G000
o0ao
EODD
ECNG CI1560
EQD] CIWCE
F006 C341E1
€009 C37BE3
800C CI2FES

LI I BT VT ]

PAGE 1

BASE BN 020008 FASSEMELY ADDRESS

PR B 0EOO0H $PROM/REM ADDHESS
LI 'M6' ;

Ak AR RNk Rk ARk Ad Nk ko ek iek ok h i

- *

* VECTOR M2 MDNITCR - VERSICH 4.3 *

* R. 5. HARP /16719 MDOTFIED 1/12/81 *

- &

Ak A SRR AR RN SRR AN A AR AR AA AR AR RARRARRENARRARR

*

* SYSTEM BYATES

s au a JOONS STATIS PRT

anD mo 1 JO0E DATR PORT

oA 0o a6 JRECRIVE FLAG

STR, EQU o $ETATUS POLARITY

SPTR o] PR 1EDON $STBCK FOINTER

DSENOT 0u OEBI0H $DURLSTOR BOOTSTRAP

MSROOT B OEA0Z 1MEGASTOR BOOTSTIAF

FLEOT B OEHOCH $FLOPPY BOOTSTRAP

DBUSY B OFF108 JCONTFOLLER HUSY

]

whkkhahkhdddkkndd OOMMAND PORMAT *AdSkidahhhddikdid

* A S555 FFFF ASCII DUMP OF MEMORY
JUMP TO BOOTSTRAP EORDER .
FFFF OCOC COMPARE HLOCKS *

F DUMP MWPMORY TN HEX & ASCII :
*

EEE TR
3353838333
g

CROURODOTIrERLA~SOmEono

[CON B I N SN NN B N BN N R NN R B

3

3
8

OOMMNICATIONS
DO DO TWO BYTE SEARH
TO D EXECUTE
RIGH RAM AT FCOO0
FORT

A BREAKFOINT

LOW RAM AT ©
F DDDD MNE BLOCK

:
:
a

DO CUTPUT TO FORT

8
%
;

5855 PFFF TEST MEMORY
JUMP 7O USER AREA AT 100H
V¥ BOOT FROM B INCH DISK

W POOT WINCHESTER DISK

X 5535 FFPF DDDD EXCHANGE B.OCK
Y KEYBCARD ECHO

2 5555 FPFF DD ZER0 OR FILL MEMORY
EARER NN Rk RRRRANENAARARNNARA R AN AR AR RS ARE bk

oRG BASE
* JUMP TABLE OF ENTRY FOINTS
HONTT Ju INIT
REYTST JHe KEXSTAT
REYDRTA JHe ORWERT
CHRT hl VIDEQ
ESC Je ESCAPE

FINTTIALTZE ALL
;TEST ¥EYROARD
INPIT KEYBOARD
JOUTPUT TO SCREER
$KEYPORRD INPUT

‘EQOF

EOQOF

EOOF 000040
E013 CR27
E015

E015 31DOFP
E018 CD2FE)
E0IB AF
EQIC 32EAPp
EOIF 32106F
B022

£022 1E0]
EOM ¢
25 0606
E027 2VWFed
EOZA EDA3
EOXC E)
E02D B3
EQ2E 20FA
£030 OC
ED31 OC
BO32 3D
E033 2080
EQ15

E035 3EC)
EQ37 323800
EO3n 21CEES
E0OX

B0 CNCFEd
ED40

EO40 2AEIFF
ED43 11E9FF
EO46 ED53ETFF
EO& (A
E04B 77

'EQ4C J1DorP

EQ4F 2100F0
E0SZ 2XFFP
E055 CD2EES
E058 CD2FEL
E0SB 20FB
EQSD ESSP
EQSF 214CE0
ED62 ES
EG6) FEO4
ED65 CCIBE3
EQER FE41
EO6A DB
EOGR FESB
EDED DO
E06E 21F9E0
80N 5
EOT2 @7
EOTI 85
EOT4 &P
ED7S 5E
E076 11

FAGE 2
&
T TRHEE OF CMMANIS FOR LBART
INITABLE i) 0,0,0,4081,0CEH, 27H
a
INIT X1 P ,SPTR $INIT STACK
CALL ESCAPE fDUME LATCH
XRA A
STA FLAG
BTA DEISY JCLEAR OONTROLLER FLAG
& [NITIALIZE UGARTS AT PORTS 3,5,7
ML A,d $STARTING FORT
MN C,A
INILOOP ML B,6 N0 OF ODMMANIDG
IXI H,INITAOLE
[ehigPee o) OUTL JOUTPUT A BEXTE
XTHL sDELAY FOR 6 MIZ.
XML
JRNZ cuTLoce JSEHD NEXT BYTE
INR c
INR c
DCR A DO 3 PORTS IM ALL
JRZ INILICP
* PATCH RST 7
w1 A,0030 JUME
BTA k1 jRST ¥
[£43 A, DIMPREGS
* DISPLAY STGH (W
CALL SIH
* CLEAR BREMRPOINT
CLREBRK LHED  BKPTLOC
X1 D,BRECOGE
BDED BRPTLOC
LOAX [H]
Lol NA | !
START | X1 SP,SPTR tINITIALIZE STAOK
LXI H,PAGE . $FULL SCREEN SCHROLL.
- SHILO TSN
CALL PRIMPT
KEYFOL CALL ESCAPE fRERD KEYBOARD
JR2 KEYFIL
NI SFH JUPFER AND ICWER
IXL H,STRRT
PUSH H
CPE Hr-64
cz VIDED 1RO CLEARSOH
L Y
RC $TO0 SHALL
L O5EEY
RiC 3TO0 [ARGE
IXI H,CHDTB+TEH
PUSEH [0
ADD .Y
ADD L
N LA
MV E,N
Lo H



E077 56
EQTA EB
EOTS F1
EQ7n B9
LAk : ]

BJ7R 3765
EQ OCES
EQ7P E2E2
EOB1 BRES
E083 DOE7
E085 O5E)
E087 AFZ0
E089 S6e2
E088 5363
ROED 96£1
EOSP BSE7
BO91 6272
E09) 9682
095 DEE2
£097 6583
E099 086
EQ9B 79}
EQSD BFES
EQ9F 12E3
EOA C3B)
EGA3 47E2
EOAS 0068
EOA7 028
EORY G7E2
EGRD AEE1
EOAD 6EE2
EGRP

EDAF

EGAF

EDAF MC4R4
EOR2 47472054
EORG 4FAD
E0BS ChEieo
EORS EB
FOBC E9
FOBED

EOBR

EORD

EOBD OED4
EOBF 210000
B2 MIFEI
EOCS P20
EOCT CAFRED
EQCA (DEDRD
EOCD 36F)
EOCP 29
EODO 29
EOO} 29
EON2 29
EODA 8BS
EOD4 6F
EODS 0D

* COMMAND TRELE

L]

&k EXECUTE THE PROGRA
»

EXFC

&

%% (ONVERT UR TO 4 HEX

*

AHEX
AHEQ
MHEL

R PRI YRS P Y FEFEFIEETF gg;g

CALL
DT

CALL
KOG
PCHL

NI
LX1

:

P
J2
CALL

REEEZEER

PAGE, 3

JREAD ADD PROM KB
1AM TO 1T

JCOUNT OF 4 DIGITS
116 AIT ZERO

15PACE?
HHECK VALIE

IMIET HY* 16

4 DIGTTS?

EOES 18F4
EOEB
EBOER CD7RE)
EOEB 18EC
EOFD
EQRD
EOED FEID
EOEF D8
EOFO FEIR
EOF2 3809
FOPY E65P
EOFE PE4)
EOF8 N9
EOF3 FEA7
EOFR 3F
E0PC DB
EOFD CD78R3
E100 D630
E103 FEGA
£104 3002
E106 D607

- E108 A7

E10% 9
E10r

Ei0A

E1DA OEO2
E10C 1881
Et0e

El0E

ETI0E QOBDEO
E11% 18RA
E113

Ei1}

E11

E113 DIFeY
E1i6 20FB
E1iB VEGO
E11A 3800
E1iC B6SP
E{1E 1BBC
Ef20

E120 DIFEI
E123 FR20
Et25 CO
E126 C(DIFE)
E129 FE20
E126 C226E)
E12E C9
E12P

E12F R3CET

JNZ AHEL
XOHG

apce LY A, 200

e ane VIbeo

CRLP MVL A, 008
CALL  PION
Wi A, 05H
JR PICR

&

SPOIVR CALL  VIDEO

. JR SPCE-1

* (HECK #OR HEX VAL, OMWERP

HEX 1 kT ]
RC
o1 30
JRC L]
Ml SEH
m Dal
R
o1 G
oK
RC

NUM CALL  VICED
s 48
(a3 10
JRC ALFA
01 7

ALFA N A
RET

*

* FEMD 2 DIGITS FROM THE (OHSOLE

MIE2 ML c,2
JR ABER

&

* SHORT WOUTINE TO SAVE (DDE

TRHEX CALT,  MHEX
JR AHEX

44¢ READ FACM (DNSOLE TD REG A ***
]

N CALL
JRZ
oer
JRC
ANI
JR

FAISE CALT,
oL
T

Loy CALL
L
JNE
RET

ESCAPE CALL

PAGE 4
sKEEP READING
{PRINT SPACE

JPRINT CR

<0
9

FUPPER & LOWER CASE
FE+.9

1»F

ASCEI BIAS
JOIGIT 6-10

JALFYA BIAS

$CLEAR CY
SWITH CY CLEAR

tREAD KEYBOARD



E132 C8
E131 OMIEY
E136 FEIB
E138 CA4CED
Bi3p C9
E13C

E13C onoqg
E13E E640
E140 C9
F141

El41

E141 D8O
E143 ES
Eld4 5
E145 010500
E148 215BE%
E14B EDR1
E14D 2006
EV4F 23
E150 BA4BE1
EI53 1w
E155 7E
E156 E67F
E158 C}
Ei59 Et
E15A O3
E158

ElS8

E158 E15D
EI5D F158
E15F AITB
El61 BISC
E16] 6015
E165 E165 =
E165

El7%

E179

F179 ODCAEA
ET1IC 434084543
E180 4B53554D
E154 A
E185 CDOEE?
E188 0600
E18A T7E
E18B 80
E1BC 47
E18D (IFE2
E190 20r8
E£192 78
E193 CI26E2
f196

E196

E198

B1%6 CDCAEA
E199 4AS554D5Q
E19D 20544£20
E1A1 444F0]

=
32

REYSTAT I8
ML

QWWERT
] 1]
START

* KEYADARD ODDE (DHWERSIOH

QONVERT IN

PUSH
ey

LXT
IX1

L8
Jee

NFHD AL

CEE

3
* THIS TABLE CAN BE

PAGE 5

$ESCAPE

COND sKEYBORRD DATA
H
B
B, TARLEND-KTRAL /2
H,KTARL
$ODMPARE ‘TRELE
R I :
] .
Loce +CDNT LOCKING
NPND
AM NEW ODOE
74 FMISK DOWN
B .
H

FXIENDED IF DESIRED

KIRAL o 0£1500
o OF15EH
Do 0A17ER
oD GB15G1
oo 660154

TAELEND ' §
G  KMEI0

[ ]

* CHECKSUM AOUTTHE

CHKSM CALL  PTSTNG
b 'CHECKSUM
CALL  TRHEX
I 8,0

CHRSMLP MW AN
ab B
MW  B,A
CALL B
JRIZ CHESHLP
wN A8
M PT2

L]

* WARM START

*

WARM CALL  PTSTG
i) "IMP TO DOS'

rHOCH FOR 15 O0MWS

Eind 21E704
Ein7 7B

EIRG FEC3
EIpA CRO000
El&D ES

E1AE

EWE

E1AE (DIC4E4
E1BY 4543484F
EIBS 2064B4559
E1B9 510
E188 D2rE1
EIEE CIDXEQ
BICt 19r8
BIC3

KIC3

EIC3

BICI CICAEA
EWCE 54455354

' BI1CA AD

E1CB (OEEL
EICE D15ASA
E1D1 {DFDEN
Eip4 C5*
EID5 ES
E1Dé D5
EID7 COFDE}
E10A 1D
ElDB (D3FE2
E1IDE CZ078)
EIE1 DI
E1E2 E1
E1E3 C1
EIE4 E5
E1ES D5
E1R6 CRFDEN
EVE9 %
E1EA BS
ElER CAIDE2
E1EE (DIFE2
EIF1 C2EGE]
E1IFd D1
EIF5 E1
E1F6 XE2E
E1F8 (D7eE]
E1FD 1804
E1FD

EIFD (D201
E200 78
£201 E6B4
E203 A7
E204 EADEE2
E207 37
E208 719
£209 17
8208 4P
£208 78

PAGE 6

MDOS RESTART

1CP/¥ FESTART
MDOS WhEM START

JLOOK AT KEYBORRD
JPRINT IF KEYPRESS
TCONTINGE  LOOPING

1REAT) ADERESSES
$INI B,C

1KEEP ALL REGS

THRITE IN MEM

TREPEAT LOP

$RESTORE ORIG
FVALIES OF

{GEN NEW SPO
tREMD MEM
1IDMP MEM
t+CALL ERROR RIN

JLOCK AT B
IMASK BITS
JCLEAR CY

| EMP IF EVEN

LXK AT C
JRUIRTE CY TN
IRESTORE

LAl H,0427H
e KM
eI oc
ME 0
PCHL
*
* KEYBOARD ECHO ROUTIHE
20 CMLL  PISTNG
oTH *EON0 KEYS
BOOLP CALL  ESCAPE
Nz PO
JR BOOLE
*
*&4 MEMORY TEST ROUTINE A%k
*
™M . CALL  PTSNG
H "TESE ¢
CALL  TAHEX
N7 B, SASAR
ora, CALL  RUM
MEH B
MEE H
PEH D
TP CALL  RNIM
MN u,n
CALL  BMP
JNZ 73
FoP D
o ]
rop a
MEA B
MEH D
P CALL  RIM
e AM
ae B
oz ERR
CALL B
Nz RLOP
P D
0P H
M a' 1 . ]
CALL  VIDED
IR CYCL
*A% THIZ AOUTINE CEMERATES RANDOM NOS &*#
M CALL  PRUSE
MV BB
mI 0B4H°
A A
JFE PEVE
SIC
PEVE v AC
RAL
MN CA
[ AD

JLOCK AT B



PAGE 7 " EACE 8

£20C 17 - AL JROTRTE ¥ TN F265 4C4F2052 om "o RAM?

220 47 HN B $RESTCRE B £269 43D

£208 3 Rt JRETURN W NEW 6,C . E260 CO0OO00 » o

B20F + : .

E20P *#% ERROR PRINT QUT ROUTIME E26E * ZERO OR FELL MMORY WITH A (DNSTANT

£200 . E268 (DCAEA TEROM, CALL  PTSTNG

E20F (DBFEC  PTAD CNd4,  CRLF JPRINT CR,LP E21) s6asacic 20 YFIEL '

212 CD20E GLL  PASE ' 32“ A0

8215 7C M. A ERINT §zf;'§ ‘BJ;“EE' CALL  TAMEX JREAD ADDRESSES
E216 CD26E2 CALL  PT2 FASCTT prid MEH W 3SAVE H

E2¥9 ™D e AL HDDES A CDUAE] CALL  MIE2 JRERD 2 DIGITS
E21A CIIFE? e PI2S $POR ADDRESS E27D E8 06

£21n » E27E B3 ¥THL )RESTORE H,L
£21D F5 - ERR PEH  POW ISAVR ADC E27F C1 - I

E21E CDOFE2 CALL  PTAD $PRINT 2DD. EZ80 7 o W N,C FWRITE THTD HEM
F221 78 MN A8 sDRTR E281 (DIFR2 CAL B $Q0MP ADD, INCR H
E222 (DLFE7 CALL  PT2S IHRITTEN B84 cs ® R2 FRETURN 1P DOME
E225 FI P Psv sDATA READ E285 9Py JR 7oy 1OONTINGE TIL DOME
E226 F5 PT2 MBH  PSW En7 * EXQIANGE OR MWE b BEACK OF MAMORY

£227 (D2082 CALL BTN : 8207 47 EXQG My BA

E22A F o P E268 CDCARA GML  PrS™G

E220 1604 IR RINIL " B288 45584349 6] 'EXCHANGE !

£220 W BT AR {SHIPT AT & BITS E28F AME4TS

E22E IF . RAR ' E29) Ao

E22F 1P ’ RAR E294 1809 JR MOVENTR

€230 1P RAR E296 47 HWER MN  BA JSAVE DI
€231 E6OP BENL a1 om LW 4 BITS £297 CDCAE4 CALL  PTSTNG

£233 0630 ADL 4 $ASCI1 BIAS E29A 1D4F5645 (i) ‘MNE ¢

B235 FEIA Pl 58 SDIGIT 0-9 E29E M)

£237 DANCED ac PION E29F (DOER1 MNERTR CALL  TRHEX IREND ADDRESSES
E23A 0607 wr 7 IDIGIT A~F E2A2 E5 PSH M

E23C CIDCED »p FION E23 ik CALL  MMEX

B23F * EZAR EB XS

E29F * OOMPARE ADDRESSES BMD INCREMENT H E287 E3 XItE JBACK TO MORMAL
P2IF 7B e MM  AE E228 & moop v M

E240 95 B L E2A3 E3 ML

E2§1 2002 Jmiz O E2an 78 MW AB

E243 7A o A,D B2ZAB FE4D o1 wt

E244 9C s8R H EZAD 2004 e

E245 23 XN nx  H RZAF 78 Y AM

E246 <9 BET E280 £3 ATHL,

E247 . . k2| 77 MW A

E247 * JP TO USER RAM E2B2 E) XTHE

E247 (NCAEA USER CALL  PTSTNG E20) 7 HEXCH M¥  HC

K24A 55534552 DTH USER ARFA' Eapd 23 I H

E24F 20415245 EZB5 E) XTHL

£252 Cl E2p6 DIFE2 CALL B

E253 CIN00 P ol E2R9 CAACED Jz STAIT

E256 - E2BC VAEA JR MLOOP

£255 * JUMP TO RAM AT PRICO0 E2BE * NOW [ESTRICTIVE MEMORY TEST

E256 TDCAR4 R CALL PTSTHG EZBE (DCAE4 HOMT CALL PTSTNG

E259 40492052 oTH HE RAM' E2CY 40454020 ot N CHECK

£25F CIONFC JMp PRHICOOH E2C3 CB

EJ62 - E2CA 210000 Lxt H,0 ;START AT ZERD
E262 * P TO RAM AT 0O E2D 48 NOLOP HN M

E262 COCAB4 LRAM CALL  PYSDNG E2CE 06FF Wi B, OFFH



E2D0 70
Et TE
E2D2 BB
E203 C2iee2
E206 0600
E2D6 70
E2D9 7B
E2bn BA
F2DB C21DE2
E2DE 71
E2F 23
F2E0 18ER
E2B2
E2E2 CDCY4Ed
E2ES 434F4D50
E2E% 41524500
E2ED CDOEEY
E2F0 ES
E2F1 (DBCED
E£2P4 ER
E2F5 JE
E2F6 23
E2F7 E}
EZF8 BE
E2F3 46

- E2FA CHIDE2
E2FD (DIFE2
E10D E3
EI01 2082
E303 #)
EJM C9
E£105

EI05 ¥5
E3Q6 COCAR4

- E309 46494E44
E30D 2D32A0
EIQ 180D
E312 ¥5
EII CDC4R4
E)i6 53454152
EJiA 42482031
EVE a0
EJIF (DOEE1
E322 £S5
E3231 (DOAE)
E3126 FR
E327 45
E328 K1
€329 F1

- E32A FB53
EJXC ¥5
E3X 2007
E32F B3
EJ3I0 codagt
E331 Ep
E334 &
€335 F}

PAGE 9

AN HB |
W ALK
or B
oz ERRIP IPRINT ERFOR
WVE B,0
MN  HB
MY AN
of a8
ERRIP M2  ERR
wy  M,C
K
JR NOLOP
* COMPARE TWO BLOCKS OF MEMORY
GHER CALL  PTSTNG
oM SCUMPARE !
CALL  TAHEX
med
CALL  AHEX
XOHG
wLoP MV AN
K
XTHL,
oF N
MV BN
NZ  ERR
CALL B
XTHL
JWI  VMOP
me e
RET
* SEARCH FOR SPECIFIC CDDES
FIND PUSH  PSH
CML  PTSHNG
by 'FIND-2 !
JR BRCHENT
SROH PBH  PSW
CALL  DTSTNG
oeH 'SEARR-1 *
SRQIINT CALL  TAHEX
nEE  H ISAVE #
GALL  NiE2 {READ 2 DIGITS
T $HCDDE , D=F
KN AL $PUF (DDE IN B
o B $RESTORE 1
CPI ’g
PSH  PSH
iz ONT
AtH  H
CALL,  AMER JREAD 2 DIGITS
XCHG
MN L

FoP ]

' E3316 TE

E337 88
E338 2012
Bilm
E338 FES)
E33D F5
E3E 2006
E340 23
E)MI 7B
E342 28
E}M3 B9
B144 2006
EJ46 23
E347 7E
E£348 28
EJ49 (DIDE2
EJ4C (DIPER2
EJ4F 2085
E¥5t &1
B351 C9
B353

B353

E353 QnCdes
BY56 494E5055
E35A 540
EX5C (DOAE)
B35r 4B
E360 EDTS
E3}62 CI26E2
R365

EI6S

E165 (DCIES
EI58 4F555450
RIEC 5554n0
EJSF QDOAEN
E172 (DOAEY
E1?5 4D
B376 EDS9
E318 €9
E379

PAGE 10

1READ MEMORY
FTHPARE 1O QO
JISKIF IF HO CGOMP
JFETCH CONTROAL

jREAD HEXT BYTE
$DECR MDDRESS
$1PRINT QDDES
JOHECR IF D(HE
1BACK FOR MORB

JREAD 2 DIGITS

READ 2 DIGITS
sREAD 2 DIGITS



EI13

2379

B39

B37%

EIR

2379

EI7M

EIT9 R =
EI9 6020 =
EI79 0004 =
E379

E379

E379

E379

E)79

E379

379 -

E379

EIT9

E31%

£379.

£179

(X))

EI79

EYY

EI73

EITI

E179

E379

EX’9

E379

E379

E379

E379

EI79 0050 =
B379 0018 =
EI?9

E379 14
EX78

B37B F5
B3¢ C5
E3D D5
EI7E
E3IF B67F
E38! 4F
F3A2 WMODED
EIB5 FEC3
E387 79
E388 CO00ER
E38B DadEd
E3BE JAEAFY
E3%) A7
R332 2908
E3%4 30
EI9S 12RAFFP
E398 CAAFE4
E¥9B CIMERY

PAGE 11
A ._ L
AEkS R bbb d AR RN AR AN AN AN A AN AR RS
] L]
* VIiDEO DRIVER FOR FLASHRRTITER II .
L] &
whkkdbhkhhkhhb kbbb bndkbbhdhkbd bbb bbhddr
-
PAGE X PR 10000
SPACE By 208

JSCREEN LOCATTON

LALTEE LRI PRt i PP b e S e s Fr Ty sy
*

* QONTHOL ODDE QDMMANDS 3
{8) HOME QURSOR
(D) CLEAR SCRERN
{E} PRENT (ONTSROL CODB
{1} BACKSPALE
- {1I) TAB
{J} LINEFEFD
{H) CARRIAGE RETURN
{N} #0 QURSCR
{P) CLEAR 10 BND F SCREEN
{Q)} CLEAR 70 B (F LINE
{R} CURSOR DOWN
{T} TOGGLE REVEFSE VIDED
{U) CURSOR UP
{4} QIRSOR LEFT
"(X) CLEAR TO STARP OF LINE
A2Z) CURSOR RIGHT a
" ESC XY POSITI(N [BAD-IN

E A BB BN BN BN BN NN N B BN BN O O BN B 3

* % % B & b 33 FREEFEEER N

HRAREESEAREARAAAAARRNANEANERRRAFNRANA RRNNA RS
* .

* VIDEO BOARD PARRMETERS o

N0, OF CHARACTERS

10812 =11 80
VERT U M N, OF LINES
VIO W1 A, T-64 yTOGGLE VIDEO
VIDEQ PUSH P

PUSH B

FUSH 1]

HEH K

M1 07

oY CA

(7.} BASE +00H

@1 O0cH IPROM THERE?

o F

[+ 1 BASE+S00H $CALL IT IF S0
DISPL, CALL LIFTXURS JERARSE QIRSOR

A XYFLAG

MA A

IR HKKY

ICR A

5TA XYFLAG

JzT YPOS

JMP P0s

E39E 79
E39F FE20
E3In1 F205E3
E3Ad FEIC
BInG F24284
E1A9 ES
E3AR 21B8E)
EMD 5F
E3AE 1600
E3nd 19
E3p 5
€382 2'ME}
B3R5 19
E3p6 B3
BIR7 C9
£3B8
E3ing 6B
E3IBY 66
B3mn 63
E3BB GE
E38C 60
ElD 00
BlE 6B
B8F 6B
E3CG 42
B3CY 59
B2 12
B33 &
B3C &8
E3CS 6A
EXE N
EICT 6B
EXC8 AT
EICS AC
BICA 12
E3XCH &B
B¥X 76
EXD 80
EXE 68
BICF 50
EID0 24
B3l 6B
EJD2 06
BIpl ¢
EID4

EIDd

E34 48
EIS

EIDS 3ADOFF
EIDE A9
EIn9 77
BIMA

EIBA JADBFF
B0 3C
EICE FE50
EIE0 345D
EIE2 AP

PAGE 12

WY MW A,C FRECOVER CHARACTER
Pl SPACE IPRINTING OO0E?
Je PRINT
eI POL~TRE, $T00 [ARGE?

a»p RET

ASH B sOURSOR TN MEMORY
Lx1 4, TARL {TARLE STRAT
HN E.A

Mt o,0

DA [

) BM

X1 H,PCL

DRD /]

XTHL 1 REOVER H

RET 1BAFCUTE ROUTINE

* CONTROL, CHARACTER MM TARLE

TABL s | RET-PCL H
oA RET-PCL A
| HOME-PCLL 1B HOME QUHSOR
e RET-PC, Ic
i ;] FORM-PCL 1D CLEAR SCREEN
B POL-PCL 1B PRT QONTROL
na RET-PCL F
na RET-PCY, 16
g DBACKSP-PCL 1l BACKSPACE
e TAB-PCL 11 TMB (WER
(1] LINF-PCY. 7 LINE
e RET-FCL K
e RET-PCLL 14
e CREP-PCL © )M CARRINGE REY
e RET+3-PCL, 4 NO (URSOR
D8 RET-PCL 0
1] CLEMD-PCL P CLR 5H 10 END
8 CLLINE-PCL )@ CLR LINE TO B
b LINF-PCT, R CURSOR DOWM
[i.:} RET-FCL 18
e TVIDF-FCL ST TOGGLE VIDEO
B QIRSUP-PCL 1U CURSOR UP
o8 RET-PCL w .
B BACKSP-PCL W CURSOR LEFT
13 CLSTRT-PCL 1% CLR STARF OF LN
(V) RET-PCL 1Y
8 POS-PCL 13 QURSOR RIGHT
(1] LEDIN-IXT, 1| ESCaXY LEADIN

[}
* PRINT (OOE IN B BEGARDLESS

PCL N C,B
* PRINT ‘MHE CHARACTER (N THE SCREEN
PRINT v

XRA c

NN MA
* BOL CHECKS ME QURS POS FOR END OF LINE
B [T T

IR A

oPI HORTZ

JNC TABRET

am A



PAGE 13 PAGE 14

EIEY 3XDBFF STA ARPOS Ed42 60ed RET CALL LIFPOURS
£3F6 IADCFF LINF LDA {INENO ' Edde D1 or ]

£IE5 FE)T &1 VERT-1 E447 C1 (20 B

£3EB 2023 JANZ NOSCHL EA48 ¥} [ PSd
E3®D * SCROLL UP OHE LINE E449 C9 RET

EID 215000 SCROLL EXT HHORIZ E44A JADOFF TVIDF (10 VFL
£3F0 EDSROFFE Lo TOS(N . E44D EEBO ey aon
RiFd 19 DAD )Y E44F I200FP S VFL
EIFS EDRD SCRL b1 E452 16BE IR RET
EIFT EDAD b1 B454 .

EIF9 7 o AR ¢ E454 * MNE THE QURSOR U

EIFA FEF? CPL HORIZ*VERT4BAGE /256 E454 3ADCEF CmSIP Lo LINENO
BIFC 20F7 JmIZ . SCHL RO B457 A2 ANA A

EIFE 7D N AL EERE E458 29E8 JR RET
E3FP FEA0 Ol HORIZ*VERT4PAGELOPFY EASA 30 o :
E40Y 20F2 N H BCRYL. EASB 12nCFPP BTORLN - STR LINEND
E403 3ADCFF . AR - LINENO D . EASE 19E2 JR RFT

. B0 .  ERASE ROTEM LINE . E460 * CALOIIATE MEM ADD FROM OURSOR POSITION .
EA06 EB . EROTT XCAG: - E469 2180F7 LIFTQRS XX H, HORI Z *VERT+HPAGE'
E407 0650 . I B,HORIT E463 11ROFP LXI B,~HOALY
E409 3620 EILP . W H,SPACE B466 3ADCFP 7 ) LINEND
E40R 23 L 1] B469 XC e TR A

- FADC 05 ICR B RAGA 19 "1 o
£400 20FA Jmit - ELOP E46B FE18 o1 VERT
E40F 3D XR A EASD 20FA JMzZ QP i JOPTIMIZRD AT BOTTOM

R4 0 . HOSCRL IR A E46F EDSEDBYF CFIN LD ORPOS N
Edil ImCFP : STA LINENO E4T3 1600 i 0,0

- B414 1820 . : IR RETY 8475 19 o p

: EAlG e EA76 * REVERSE THE VIDEC
Ed4l16 - * ERASE -BEFORE BACKSPACING E476 T8 (0 AN

. E416 3620 DEACKSE W M, 208 E477 EEBO XHI a0k
Edi8 3ADBEFF [F1° Y QRPOS E4TY 7 N A
ENIp AT AR A EATA 09 . HET
£41C 2024 JRZ RET E478 * CLEAR TO ENOD OF SCREEN

- E41E D ICR A E478 (D96E4 QB CALL  WRSPC

. BAIF 2B BCX %] E4ATE 1802 Jn RET

. B420 3620 M N, 208 E480 * CLEAR TO BD ¢ LINE

. E422 1818 . : JR THERET E480 3aDRFP CLLENE [¥Fr Y CQRFOS
£AZ4 * MOVE THE CQURSOR BACK 483 3620 WL M2

. E424 WDBPF BACKSE LiA QARPCS . E4B5 23 1.4 H

S PANT D CR A . - E4886 X IR .

- FA28 ¥2IFE4 Jrp TABRET E487 FESD 1 500
E428 1B1) IR CRET . . E4B9 2078 JMZI  CLLINEY
€420 * TAB OVER 70 THE NEXT & MULIIPLE E4BE 1885 JR RET

. EA20 3ADRFF TAB 711 CURPOS E48D * (LEAR THE SCRESH
£430 p607 ORI 7 E48D 2100¢0 CLEAR xr H,PACE

- BA32 18AY - JR BN+ 7. B EAS) 22DFVE SHLD  1068(H

: B4 * CLEAR THE SCREEN MAMD m up Ed9] 22FAFF SHLD KYFLAG
E434 (DBDES FORM CALL  CLEAR E496 3620 WRSPC WL M,204
E437 AF HOME XHA A ’ E498 23 o R
E438 3AXFF STh LINENO B9 IC . N A
£438 I20FF 5Th VEY, JCLR VID FLAG E49A FEFA Pl PAGE +2048/256
Bl * CARRIAGE RETURN . E45C 200D JRZ  WRSPC
E4IE AF CRET XRA A F498 C9 RET
E43P IZDaFP TARRET STh OIRPOS E49P t

E442 * RETURN TO THE CALLING ROUT'IMNE 2497 ¢ PROCESS LEAD IN (INE



Ed9F 3202 -
EAAT J2BAFF
EdAd 185C
EdAG

E4A6

Eir6 79
EAaT FESO
EdA3 3802
E4AB JE4P
E4AD 1850
EdRP

EAAF 79
Edp0 FE1G
Ed22 3002
B84 IBIT
EABS 18K3
DO AP
B4h3- 12DBEF
EABC CD60E4
E4BF 180F
EAC) © E4Cl =
Ecr
E4C) -
FDB

FFDC

FADD

FFDE

FEDP

FEE)

]

FFE3

£FE)

E4C3

E4C1 CDOFED
E4C4 B3
EAC5 7E
BACE 23
RAC? 3
E4C A7
E4C9 CD7EE)
E4CC FB
B4} 1885
EACF

E4CF 223300
PAD2 3E04
E4DM (D7BEI
E4D? 2150F)
E4DA £5
E40B 1151F)
E4GE 013000
EdEl 3612
£4F3 EDRO
E4ES E1
EAES 11A0F)
E4ES 018002
E4EC EDBO

LEDIN W1

A2

STA XYFLMG
JR RET
L}
¥ SET X AND ¥ CURSOR POSITIONS
P03 MY A,C
[n 41 80
JRC XINRG
Wi ATY
RINRG JR TABRET
*
b (305] OV AC
[ 43 24
JRC TING
I A2
YINRG JR STORLN
i -
QLSTVE XA A
ST (URPOS
CALL LIFTOURS
JR QLLENE
MSERD B $ .
* CURSOR STORMGE LOCATIONG ’
0RG SPTR+OH]
CURPOS v} 1 )
LINENG s 1
VFL B8 1
WIDTH - o3 1
1050 -8 2
TCURPOS g 2
LI¥ ME
* ADDITIONS TO 4.0 MONITOR
* PRINT & STRING
s B W R
I B
XTHL
N A
CALL  VILEQ
B -
JR PTSTNG
* SIGN ON MESSIGE
SIGN SHID  I9H
Wi Al
CALL  VIDEQ
ixI H, PAGE+1508
MEH N
X1 D, PAGE+1S1H
X1 B8, 304
L) M N
R
FOP H
IXI D, PAGE+VADH
X1 8,640
LDIR
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P05 ON LINE
JLINE HMBER
tREVERSE VID FLAG
JPRINT WLITH

TP OF SCREEN
1TBR FOSITION

CRLP FIRST

$PRINT IT

FREMNANT FROW RST 7 PATO$
$CLEMR SCREEN

IGRAFHIC (HARACTER

EAPE (DCAEd
E4F1 1B

E4P2 2007
EAF4 20564543
E4F8 544F5220
E4EC 47524150
E500 40494320
E504 1B

8505 2008
507 20202020
ES08 4D4F4E49
ESOF 54415220
E513 20202020
E517 In

ESIE 2009
ES1A 20205645
ESIE 5253494p
E322 4E20342R

. B526 33202020

E52a 1B
E528 008
E52D C9
E52E CDCi1E4

530 4DEPSEIE

B535 A0
¥536 C9

E537

E537

E537 COCAES
E51A 41534349
E53E 45204455
E542 40500
£345 CDOER]
ES48 (DERES
E548

ES4B 78

ESiC FEAD
BSAE 2017
8550 EGOF
ES52 2810
E554 £603

- E556 2808
- 558 XE20

E55A (D7RR]
8550 04
E55 10EB
E560 1p6C
B562 18F6
E564 78
E565 MIE2
E568 18F3
E36a

E56A (D79E)
ES6D CDF7ES
E570 Cpire2
EST3 OR3P
ES73 CDHCES

PAGE, 16

CNLL  PTSTING
na 27 1E8C
m 2007H $X=32 Y=7
or * VECIOR GRAPHIC *
DB 27 JESC
1)) 20081 =32 Y=4
or ' HONITOR [
Da 27 JESC :
Db 20091 1X=32 ¥=9
DFP ' VERSION 4.3 '
m 7 o 1ESC .
0o B0 1420 ¥=13
PROMPT CALL
om Hony !
RET
&
WIDE ASCIT DUMP
HWRABCTT CALL  PTSTHG
o "ASCTI DOME *
CALL.  TRHEX
R CAEL.  HOMEC
| ® NAKE A ROLER POR ASCTI DOME
RULELP M a,B
CPE 64
IR TERLIN
M1 0Fy
JR3 WMEER
MI 3
Jrz
[T H A, L)
REENTR CALL,  VIDED
INR 8
Jr FULELP
MARKER MVI a1t
Jit REENTR
HOMPER L) AR
CALL  AINH
JR REENTRY3
* TOGGLE HEVERSE VIDED
TERIEIN CALL  TVITRO
HWOMP ) CALL  SETSCALL
CALL  PTAD
Wi C,63
CALL  WDMP2



E578 FAGOES
E57R CA
ESW TE
E570 47
ES7E 3ENS
E580 CDTBE3
F58) (DAPE2
E5B6 C8
ES87 O
ES88 Fo
E58% 18K
E5d8
E588 CDCIR4
ESBE 14
ESBF 41444452
£593 AD
E594 0600

- 'E536 3E18

- E598 INEFF

- £598 C9
ES9C
E59C 78
F590 FEID
ESOF 2806
E5A) CDIFET
ESA 04

- ESAS 18F5

“ 'ESAT CODAEQ

. B5SAM CDOAED
ESAD 060G
‘ESKP 78
ESBG FEIO

. ESH2:C8
£583 E60F
E585 D382

| E5B8 04

- E5P% 18F4

- R0

- ESBE CDCAR4
"ESEE 484%5820

© B5CZ 44554D50
E5C6 AD
ESCT CDOEE}
ESCA (DapES
B0 CDICES

©-E5D0 (7963

- ESD3 CL#7ES

- ESDG CDOFE2
E5DS ES
ESDA DS
ESDB OE10
ESOD TE
ESCE OMIFE?
E5SE1 23
ESE2 0D
BSE] C200e5

PRGE 17

B WOHE)
RZ
WMPZ v AM
NV B,A
wI N, 'E'-64
CALL  VIDED
CALL  BWP
RE
R c
™
JR | HMP2
* HONE CURSOR, PRINT "ADDR™
HOMEC SCALL
DA 1)
‘M ‘aoDR *
WL B0
WL A4
STA WIDTH
* MAKE A AILER FOR HEX DUMP
‘HEXRILER HN A8
) I 16
JRE HEXRCT
CALL  PT28
MR B
JR REXRILER
* EXTEND FOR ASCIE
HEXRCP COALL,  SPCE
" CML T SPCE
T 8,0
HEXFLP £ AB
o1 16
=t 4
ME - Om
U CALL  SIML
‘IR B
Jn HEXFLP
* HEX DIMP ROUTINE
HEXR)L CALL  PTSTG
" D™ "HEX DI *
CALL  TRHEX
CALL,  HOMEC
CALL  NENRULRR
CALL  'INTDED
CALL  SETSORLL
-HLPY CALL  PTAD
PMEH W
PIEH D
I (W [
HILP2 N AN
CALL  PI2S
INK i}
DCR [
Nz BLP2

ESES D1
E5E7 EI
ESES OFOP
ESEA (DOAED
RSED CODAEO
ESF0 (OTCES
ESF3 FAD3ES
ESFG C9
ESF?

ESFT IADEFF
ESPA 3D
ESFB 32ePP
ESFE 2007

- EG&00 DISORD
. £601 ED4XOFFF

B607 C9

®608
B608 CDCAE4
E608 50524F47
BEOF 52414DAD
13 CDECED
E616 EDSIBTEF
BE1A CDBEES
E61D CDICES

- B620 CDTIEI

E623 Ar
ES24 JAEPF
E&27 CD91ER
E62A CD2FEt
E62D CDEDEQ
E6J0 2ARIPE
E633 301A
E635

E&I5 FE20
BES37 2846
E61% FEOS
ESIB 2845
E63D FE12
F6IF 2038
wed1 FPEIS
EG43 282¢
E645 FE17
EG4T 20839
E649 FEIA
E64B 2032
E64D 180B
E6dp

ESAF 2AR1FP
E652 4F
B653 IADEFP
E656 A7
E6ST 1B

© E658 2000

E65h EGPO
865C B
E65D 77

. o D
P B
HVI c, 15
CALL  SPCE
CALL  SPCE
CALL  woMP2
M HLe1-3
RET

* CHECK TO SET SCROLL POINT

BETSCRLE LEA WIOTH
CR A
5Th WIDTH

©JWI CTSCHL
Y 1 B, PAGE+S0H

CTaCH, RET =

-

* PROGRAM MEMORY

PROGRAM CALL  PTSRG
1] PROGRAM '
CALL  NIEX
SR TOURPOS
CALL  ROMEC
CALL  REXRILER
CALL  'TVIDEO
XRA A
STA WIDTH
CALI,  PROVLINE

POLIOCR CALL,  ESCAPE
CALL  HEX

* CONTROL OO08 TRALE
a)‘ [ 3
JR, CSRT
oL a
JRZ T
1 ‘R'-64
JRZ CSoH
I -4
IRz csop
1 W-64
IR csur
ot 'Z-6d
JRZ CSR
JR _PoLiooe

* MODIFY A MEMORY LOCATION

HOOMEN LAD  TOURPOS
L+ C,A
1413 WIDTH
i A
W a,M
JRZ LSHIBL
I 0r0d
CRA [

REMEM N [ FN

FAGE 18

12W LINE
1SCROLL POINT

tADDR TN HIL,

JPRINT “ADIR™

{PRINT LINE CONT H



. BAGE 19
Bt . [ i)

E65E JADEFF LA WIDTH |

F66% EEDY - w0 ,

E663 201F JRNZ . RTRINH)

EG6S 1818 L ] CSir

E667 17 LSHIBL - RAL

£660 17 RAL

8669 17 FAL

E66a 17 RAL _

EGGR B6HO Nil OFOY

EGED B ORA - C

EGSE OF v RRC -

EBEF OF ' RRC -

E670 OF RRC

E671 OF. RC

E672" 15E9 ; JR - REMEM

E6M. . . . * HWE UP ONE LINE :

E6M. 1) CooRup A1 - D,~16

B677 19, . ‘DRD o

k678 1809 JR RIRMN

E67A * MOVE DOWN ONE LINE .

E6TA 111000 Csrm LXI 0,16 |

E67D 1878 R €8P+

E6TP ;" MOVE RIGHT ONE SPACE

E6TF 21 ' CSRT THC B

E6BD 80y - JR - RTRMN.

EGB2 ' * MVE LEFT (NE SPACE :

E6B2 28 ©CsLp XX B

F683 .o :

F6B3 AP " RTRIN XRA A .

E684 JIDEFR S™ Wi

EEAT 2201PP 7 SHED  TOURPOS

E68A 3EIS UPARCW w1 A, "0'-64

E68C (BTE1" CALL  VIDEO

B68F 1896 IR ROLLOGP-

E69) T * PRINT A LINE ODNTAINING ((H})

E691 2AR1E¥ - PRTILINE LD TCURFOS

F6%4 ES - BSH H

£695 DI FoP b

E696 [ e Y AL

E697 FEUF ORI 0P

E699 5F N EA

E69A ELFO AT F0eL

EG9C 6F MOV LA

E69D CDDGES CALL  HLP}

EGAD * KW PUT QURSOR WHERE IT QOES

EGAD CD60E4 CLL  LIFTOmS

E6A3 AEIFF HD  TCURPOS

EGAS D o AL

E6n7 EGOF N¢I OFt

EGAY 6F N kb

F6RA IROS w1 A5

E6AC 2D PLOPY ICR L

READ PABAEG ™ POUONT

E6B0 C&01 I 3

E6B2 18F8 IR PLOR'

E6Bd oF PGOONT MW [

E£6B% IWEFF LR WIDTH

R6B8 85
E60%

E6BS I2DBFF
B6RC CI6084
E6BF

E&BF

EEBP

E6EF (DC4Rd
B6C2 524547149
B6CE 51544552
ESCA D3
E6CH

BESCH B3
ES0C 5
E&CD CN2587
€600 2
ESD CDOFE2
E6DM EI
EGDG CS
ESD6 CDTAET
E&DY C1
E6DA (DI2E2
E6Op B
EGE 222IFF
E6E1 C90ET
EGE4 DIES
ESES Et
ESET CD12R2
EGER FOES
EGEC Bl

EGED COA2P2 ' ¢

E&F} 210000
E6P) 33

EGF4 2285PPF
BEF7 CDi2E2

.BGFX 09

6P 75
gsaﬂ Bl

E6FD (DI2EZ '

E700 D9

E0! CDYDE?

B D9
E705 Oa
E706 (DIFEY
E709 i
E70A ODIFET
E700 2AEIFP
ET1C TE
E711 QviFR?
E714 2RESFF
E7V] P8
E718 EV
E7T19 nl2r2
EB71C C)4080
E71F

BY1F (m26E2
E722 CIDAED

* A= DXLy
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* DIMP REZIATERS AFPER ENITHY FHOM RST 7

m“

FT25

XTHL

PUSEE.
CALL:

28

:

188

HHI

i

CALL

egaEseanEves

PEW . . .
DISPREGS R
[ \ JGE'P BREAK mD -

PIADSY JPRINT AP
PTYIREE. . {PRINT B D H
PIADAD . SPRINT IX

"
PTADH) seflne 17
o, ..

FTADH] SPRINT &P

PTAD43

PT23

Pres

flueRe

AM '

serae

PPADH]

CLRARK JCLEAR BREAKIOINT

PT2 IPRINT 2 CHARS
SPCE TPRINT SPACE



E725
E725 CIXCIE4
E8 14

E729 41444452
E720 21464041
E731 47532020
ET35 41462020
E739 20424320
ETID 20204445
E41 20202048
E745 4202020
E74% 49382020
ET4D 20495920
‘BTSN 20205350
E755 20

E756 20204146

E758 27
ET58 20204243
EISF 21

E750 204445

ET64 27
‘BI65 2020484C
ET69.27
JET6A 20404220

‘BI6E 40442040

JBVT2 48204053
ET16 5020
BTG 94

ET79 ©9

ETTN

ETR

EYin 0i5ad0

£760 01430
E781 (DAART
K786 BHNAD
E789 COARE?
R76C 014504
E7BF (MAAE?
E792 014870
E795 COAAET
F798 CINAE(
. E79R
E798
: E7T9B ES
. ET9C 5
© E79 El
EMNE D122
E7Al D5
E7A2 El
E7A) (DI1Z2E2
E7A6 F1
E7A7 C112E2
ETAR
E7AA 7D
ETAR AD
ETAC 3E20

* DISPLAY REGIS'IER HEADER (N SCREEN
BESPRIEXGS CALL RPTSMNG
3] P64
er ‘AIDR AAGS AF BC DE'
.o SUOHL NIy st
or ___t. X ”l
B T 5 I :*
i J .. B!
B+ :] 2m
i ' oe'
3 ] . 2M
- o * HL*
g 2m
m v s
DB Tregd
RET
& 3
* PRINT FLAGS -
PRIFLLG o IXE - B, 405K ¥ 4
CALL MASKFLG
IXI B, 148 $C
CALL MASKFEG
LXI B, 80404 . |
CALTL MASKFLG
XTI B, 4450 H 4
CALL MASKEFLG
IXT B, 10484 "

“* PRINT BC DE HL IN CRDER

PTIREE N

MASKFLG
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R7AE CA7BE}
EMmt 79

E782 CY7RE]
E£785

E785

ETBS (DCAEd
E7B8 2524541
B78C 4R204154
B0 A0

£7C} CDEDEO
E7C4 1A

E7CS 289FF

- B8 mSIETPY
~ EJOC IBFT

g?u& 12

‘h:r\cs

o mn
ETDU COCARA

. B 45585420
ED7 434F4on0

E7D8 bBHOS

. ETOD B6O2
_ETDF 2805

EM™1 D04

© ETED CDIBED

E7E6 (D2FE1
E7E9 28F0
E7tn DI04

.. BIED 18RC

EJEF
B
ETEF
FFE3
FFES
FrET
FFEY
FFEB,
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Jz VIDED
v A,C
JHP VINEO
*
* S5ET BREARKFOINT
BETHHK CALL PTSTNG
i 'BREAK AT '
CRLL,  PHEX
LX 1]
! 8TR BREODDE
SDED BEPTLOC
M - A, OFM JRST 7
- BTAX [ F]
RET
*
* EXTERNAL Mlmms
EXTOOM - CALL PTSTNG
oM EXT OM ¢
RECEIVE - IN 5 ° R
MY 2
CJRZ .. HEXQHR
.IN 4
CALL VIDEO
HEXCHR CALL - ESCAPE
ar . 4
C IR - RECETVE

-

*mmmmma‘mmmmm

BLTEMP : Ds
BPTENP s
BEKPTLC B ;]
BRE(DOE o6

8

-
LN

. {BREARPT LOCATION
$(O0E AT BREAKET
JCURSOR XY FLAG



