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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 resarves 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 marual's title page, and the mamual 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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VECTOR GRAPHIC
GENERAL DESCRIPTION

The Version 5.9 executive is a complete systems executive, designed to support the new Vector
Extended CP/M Operating System. It also drives the Flashwriter II (8@ X 24) video display board,
and the Vector Graphic serial and parallel keyboards. Thus it is recommended for use with the
Vector Mindless Terminal.

Because of the nature of the relationship between Extended CP/M and the 5.4 Executive, it is
strongly suggested that any user writing conventional machine language programs use the facilities
present in the operating system rather than those present in the Sxecutive. It is further suggested
that the user does not implement input and ocutput commands directly to hardware devices. See the
BIOS section of the Extended CP/M manual for information on how to interface to most I/0 devices
(including the keyboard and screen of the Mindless Terminal). See the 3DOS section of the Extended
CP/M manual to find out how to interface to the Disk Drive(s) in your system.

The 5.8 Executive differs so significantly from previcus versions of the Extended Systems Monitor
that it was given a different name. The changes made were necessary in order o accomodate the
simgle/multiple user features of the Vector Operating System. In addition, disk boot driver
routines have been included. Previously these were incorporated into a separate disk boot PROM.

This program includes an extensive command executive, a compactly written program designed to
facilitate manipulation and display of memory data. The "prampt® which indicates that the Executive
is waiting for operator entry is "Exec>”.

If you are operating a terminal in a Multi-User system and are not Juite sure what you are doing, be
aware that Executive commands may have undesirable effects on other asers of your system. It is
Suggested that you gain experience when there are no other active users on the system.

There are 23 commands which are entered as a single letter followed oy up to four hexadecimal data
fields. After each field is entered, a space is automatically outmet as a prampt. 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, A-F. Address fields
are four digits long; other fields are two digits long.

If a space is typed at any time during field entry, a default val:ie of zero is assumed for all
leading zerces. This applies to an entire field as well as one that 3as 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 966¢; typing 100(SP) will have the same effect as #l28.

Any command that generates a display can be temporarily haltad Sv depressing the space bar and
continued by pressing the space bar again. The ESCape key will abor: a display or command entry.

The 5.4 Executive is located at address E@@@H - EBFFH in Vectsar 3raphic systems. The physical
implementation of this program may vary according to the system ixveived. In current systems as
shipped from the factory, the Executive occupies the lowar three zar=ers of the address space on a
2732 EPRQM (or equivalent). The upper quarter of the address space x that EPROM 1s not used.. The
ZCB board in these systems has been modified to not respond to 2w pemory address in the ECO@H to .
EFFFH range. This allows these addresses to be used by other memorv >cards in the system.
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5.8 EXECUTIVE
HEXADECTMAL NUMBERS

The hexadecimal numper systam may seem confusimg if you are not familiar with it, but is clearly the
best System with 16 oit addresses and 8 bit data. It is usually not necessary to convert 2etween
number systems, as this is usually done by software (i.e. assemblers). An explanation of
hexadecimal and other number systems used in microcomputers may be found in virtually any
introductory microcamputer book. ’

HEX NUMBER . CECIMAL VALUE JARGCN BINARY ?ITS

@ 2

1 1 1

2 2 2

A 19 4

8 11 4

c 12 4

D 13 4

E 14 4

F 15 4

19 16 5

°F 255 8

109 256 1 PAGE 9

IFF 1,823 19

400 1,024 1K 11

FFF 4,395 12

13090 4,396 4K 13

4009 ' 16,384 16K 15

8030 32,768 IX 16

FFFF 65,535 ’ 64K=-1 16
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VECTOR GRAPHIC

CCMMAND FORMAT

Exec>B8 - BOOT FLCPPY

Typing this command causes a jump to location E8@0H which is located in the disk boot section of the
Executive. This will cause the disk operating system to be loaded into memory and transfer control
to CP/M. This is designed to be used with a Vector system using the DualMode or FD controller
board. The use of a Micropolis Disk Controller board is incompatible with this system.

Exec>C <ADR1> <ADR2> <ADR3> — COMPARE BLOCKS

A byte-by-byte comparison will be made between the block of memory data starting at ACR1 and ending
at ADR2 and a block of identical length starting at AIR3. The differences will be printed out with
the address, the byte in the first block ard the byte in the second block. This cammand is useful
to compare two versions of a program or to verify that prams have been programmed correctly.

Zxec>D <ADR1> <ADR2> — DUMP IN HEX

Memory contents from ADRL 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
colum on the right.

Exec>E - EXTERNAL COMMUNICATIONS

The Executive will output anything typed on the keyboard through gort 4 on the 2C3 single board
computer, the Bitstreamer II I/0 board or an appropriately addressed B8itstreamer I board. Anything
received on this port will be displayed on the screen. Nomally a 360 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 communicate with a host in a full duplex mode. Operation at speeds above 300
baud requires the host to send null characters after linefeeds, so that characters are not lost when
the screen scrolls up. '

axec>?<am1>auiz><3m1><sm2>-mmm

This memory ramge from ADR1 through ADR2 will be searched for the particular code cambination 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 44, which is CPI @4
since this Is a cammon way of testing input characters. If you wish to find all locations that call
or jump to a particular address, say C780H, then search for 8@C7. There is no quarantee that each

location displayed is valid object code — it may be part of a data table, ASCII string, or second
ard third bytes of a three byte instruction.

Exec>G. <ADR1> - GO TO AND EXECUTE

shis command will cause a jump to ADR1 to execute a program or user subroutine. As with all
Executive jump cammands, the address contained on the stack is "START®" (EG4CH) and {f the user
routine at ADRI ends in "RET", program execution will return to the Executive. Approximately 96
levels of stack space ls available, but of course, pushing more registers on the stack than are
popped will defeat the return feature with undesirable effects.

Exec>Hd - DISPLAY MEMORY BANKS

This command displays the bank number of resident Video and Ram memory boards found in the system.
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5.0 EXECUTIVE
Exec>I <PORT> - INPUT FRCM A PORT

Execution of this command will cause the CPU o execute an "IN PORT" instruction and the zccumulator

.contents immediately following this to be displayed. This ccmmand is useful in checking out
peripheral equipment. Only those morts used oy the terminal, cassette interface, atc., will contain
interesting values. All others will read FF since the data bus will de floating when the "IN"
command is executed.

Zxec>J -~ COLD BOOT

This command first checks to see which operatimg system is cresent in the system anéi then jumps to
F84¢H. This will perform a cold boot of the operating system.

Exec>R -~ SET BREARPOINTS

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 9938H, the CPY will jump to the
—Executive routine that dumps the register contents. The instruction replaced with FF will also be
restored. 1If a program is loaded over $@38H, the breakpoint instruction will be defeated unless
RESET is depressed. Entry of the Executive at ZgdgH will clear the breakpoint, as will pressing
the RESET switch.

Zxec>L - JUMP TO LOW RAM AT g@@dH

This ccmmand jumps to memory location 300¢H which is the beginning of program memory. This is the
CP/M wamm start location.

Exec>M <ADR1> <AIR2> <ADR3> - MOVE MEMCRY BLOCK

The data contained in memory starting at ADR1 and ending at ADR2 is moved to memory locations
starting at ADR3. This camand 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 6803 7BFF 6400 will cause the block of data from 590@H through 63FFH to be
repeated 38 times from 6009H through 7FFFH, since by the time location A48@¢H is read, it has been
overwritten with data from 68@0¢H. This is useful for bank programming of PROMsS, or for creating
repeating instruction sequences for test purposes.

EXecON — NON-DESTRUCTIVE MEMORY TEST

Memory locations starting at 30@¢H 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 wuntil the first error is detected, whereupon the address is displayed followed oy
the data written into memory and what was read from it. T™his command is most useful for checking
how much memory a system contains. For example, if the system contains 16K of memory, 4000 2@ FF
should be printed, indicating that there is no memory at address 49¢9H. Since the test is
non—destructive to data in memory, it can be used at any time.

Exec>Q <PORT> <DATA> — OUTPUT TO PORT

The two hex digits "DATA" are loaded into the accumulator and the instruction “OUT PORT" is
executed. This cammand is useful for checkimg out peripheral equipment. ror example, if a printer
1s connected to I/0 port 6, O 96 41 will cause an A" to be printed since 41 is the hex ASCII code
for "A". If there are other users on the system, be careful that you do not output to the port
address of their memory boards as t:.his may cause loss of data.

. Rev. S5.8-A 1/29/82 71006-9250-30~38 Page 7



VECTOR GRAPHIC
Exec>P <ADR1> - PROGRAM MEMORY

The contents of 16 bytes of memory containing ADR1 are displayed in both hex and ASCII, allowing
preceding and following instructions to be viewed. Advancing to the next instruction is accomplished
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 fram memory, so the display reflects the exact memory contents. To tarminate, depress
ESCAPE.

Exec>Q <ADR1> <AIR2> - COMPUTE CHECKSUM

The MOD 256 checksum of memory contents in the address range specified is caomputed and displayed.
This cammand 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 programs, it is useful to be able to verify that a
program being debugged has not written garbage in the source file or assembler.

Exec>R - REGISTER DUMP

This command will print a header identifying the Z-8¢ registers, and immediately below it the
contents of all the registers. The flags are displayed with the letters Z C M E # 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 B8, D, and
d register pairs are also displayed as is the return address on the stack.

Exec>S <ADR1> <ADR2> <BYTE> - SEARCH FOR SINGLE BYTE

This is similar to the "F™ command, except that only one byte is searched for instead of two. Aan
axample of the use of this canmand 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).

Exec>T QAIR1> <ADR2> — TEST MEMORY

"This is an extremely useful command, especially when first setting up a system. This cammard
permits thorough testirg of the system memory. A portion of a 64K byte pseudorandom number sequence
1s written into memory from ADR1 through ADR2, and the exact same sequance is regenerated fram the
initial point and campared with what is read fram 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 aexhaustive if used for at least 13 cycles and is far superior to incrementing or
complementing tests which may not reveal addressing problems. The only area of system memory that
cannct be tested with this routine is the few bytes required for the stack and video flags in the
vicinity of PFD@H on the ZCB board. Do not usa this test if there are other users active on the
system.

Exec>U - JuMP TO J100H

This command permits easy return to programs in the transient program area of CP/M.
Exec>W - WINCHESTER [RIVE BOOT

Typing this command will cause a jump to E882H which is in the Disk Boot section of the Executive
ard contains the Winchester drive bootstrap loader. The boot program will cause the CP/M operating
sSystem to be loaded into memory and control to be transferred to CP/M.

Exec>Y - KEYBCARD ECHO

This command causes keyboard input to be echoed directly to the video driver and can be used for
demonstration purposes. An ESCape retwrns to the Executive.
Page 38 7160-325¢-36-30
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5.8 EXECUTIVE

Exec>Z <ADRL> <ADR2> <DATA> - ZERO (R FILL MEMORY

The memory block from ADRL through ACR2 is filled with the byte "DATA". This is useful Zor 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 tus
waveforms are more easily interpreted. This is done by filling a block of memory with a repeatad
instruction sequence with a jump to che start of the block o that the gragram loops continuously.
3e careful with this cammand if there are other users on the system.

VIDEO DRIVER

Version 5.3 of the Sxecutive contains an elaborate video driver. 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 3lace,
interpreting certain non printing control codes in a special way. There are several entry oints to
the video driver. z309H is recommended. The charactar code to be 2rinted must de in the A
register. A CALL E@@9 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 dewn 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
Executive prompt, 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 Description
2 2 ("B) HCOME THE CURSR .
4 4 o) CLZAR THE SCREEN AND HCOME CURSCR
S S (") DISPLAY THE CODE IN B REGISTER
3 8 ("H) CESTRUCTIVE BACKSPACE (also BACKSPACE key)
9 9 (°1) TAB CVER TO THE NEXT 8 MULTIPLE (also TAB)
18 A (~3) - LINEFEED (also LF Key)
13 D (™) CARRIAGE RETURN (also RETURN key)
14 g (™N) TOGGLE CURSOR
16 12 ("P) CLEAR TO END CF SCREEN
17 11 ()] CLEAR TO END OF LINE
18 12 ("R) CURSCR DOAN
208 14 ("7 TOGGLE REVERSE VIILEO
21 15 ("u CURSCR UP
23 17 ("W) CURSOR LEFT
24 18 (™) CLEAR TO START CF LINE
26 1A (°27) CURSCR RIGHT .
-7 18 ESC CURSCR XY POSITICN LEAD-IN or

TOP CF SCREEN 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 Xeyboard 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 reversa 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.

In some cases it is desirable to print the symbol for a control code on the screen. This can te
done in assembly language programs by putting the code for the symool in the 3 register and calling
the video driver with Control £ (85) in A. Inter the following machine code at FC3@H and execute it
to demonstrate this feature: @6 31 3E 35 34 CD @9 EB CD 4C E3 C3 32 FC

. Rev. 5.0-A 1/29/82 7108~-3250-30-39 Page 3



VECTOR GRAPHIC

CURSR X Y POSITIONING

Many programs utilize ramdam 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 @, 6. The assembly language sequence 1B 4@
38 would cause the cursor to move to line 8, character position 64 on the screen. To send the same
sequence to the Executive via Microsoft Basic, the following statement would be used: "PRINT
CHRS (27) ;CHRS (X+128) ; CHRS (Y+128) ;" where X would equal 64 (49H) and Y would equal 38 (48H). Adding
the value of 128 to X and Y in this example sets 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
kKeyboard since ESC causes a return to the Executive.

The video-driver provides an extensive range of special controls, however, they must be incorporated
into the software generating the video stream to be meanirgful. 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 meanimgless to the software.

SETTING TOP (P SCREEN

The logical top of screen can be set by sending the appropriate codes (escape sequences) to the
Executive program. To set the top of screen send: ESC DEL (line number) to the Video driver. The
line number must be expressed in hexadecimal in the range of @H to 16H (4 to 22 decimal).

REYBOARD COCE 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 Executive's CONVERT
routine. The codes for backslash and tilde are also produced by the control and control shift mode
of this key. h

(] KEY CONVERSICN:

- MOLE KEYCODE  CONVERTED CODE ASCIT SYMBOL
unshifted F1 5B [
shifted El 5D ]
control Bl C \
control shift Al 7B -

The cursor up key Is also converted from 6@H to 1SH which is interpreted correctly by the video
driver. Roam is provided in the routine for up to 15 keycode conversions. Foreign languages
require additional conversions. It is essential that software utilize the Executive conversion
routine for this reason.
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; JUMP TABLE OF ENIRY POINTS

:J&X]IN: - JMp INIT JINITIALIZE ALL

GETSTAT: JMp KEYSTAT JEETCH KEYHOARD STATUS
GETDATA: aMe KEYDATA SFETCH KEYBOARD [ATA (NO CONVEKT)
PUTDATA: JMP VILED JOUTPUL ‘T “4°REEN
CGETCONN aHe ESCAPE GET AHD CIMVERT DATA
COHVIATA: JMp ConvERT JCHARACTEN ONNELSTON
WARMENTIY : Jup START SWARM ENTRY 1ODIT
i
; TABLE OF CUMMANLG FOIL USART
H
INITABLE D #,0,0,401,8CEH, 27H
i
) INIALIZATION SUBROUTINE FOR USARTS (PURT ADLRESS IN A)
)
INILOCP HvI B,6 JNO CF COMIAND BYTES
X1 i, INITABLE ;STAITI OF BYTE TABLE
MOV C,A
ouTLOOP ouT1 JOUTPUT A BYTE
XML ;DELAY FOR 6 MIZ.
XL
< JRNZ  OUTLIXD JSEND NEXT BYTE
RET
i
INIT DI ;MAKE SURE INT DOWM
1x1 SP, TEMPSPIR sSET STACK TO TP OF CUMMON
i
i INITIALIZE USAITS AT PURTS 8,3,5,7
H
HV1 A7 SUIGUEST PORT ADIRESS
INITPORT: CALL  INfLOOD JINITIALIZES PORT
UL 2 JDECREMENT TO MEXT ADIRESS
crl 1 JCHECK FOK EHD
JANZ  INFTVORT
our ot JENABLE BANK |
DCR A
S1A LOUSY JCLEAIL OONTHOLIER FLAG

CHECK MFMORY BANKS AND PATCIE RST 5
INITIALIZE PAIVHETERG/FLAGS [N ALL BAIKS
QIBCK VITEO BANKS ANl WHITE PROMPT

~ e =

UWHERCHECKS MVI C, POIT
MVl B,1 JSTAIT WITH BANK 1
X1 D, VIEDXLAG JPOINT TO VILEGFLAG
STAX D J1ZERO VIDEWFLAG
I D
S’InX 3] 1 ZERO RAMITLAG
USERCHEXK] B¢ oure B JENABLE BANK
Xt L0 sCUECK LI RAM



E04C
E@4D
EB4E
EB4F
Egse
E852
E0SS
E856
E057
E@58
E@SA
E@SD
E069
£063
E@66
EB867
EQ68
EA69
Eg6A
EB6C
EB6D
EO6E
E@6F
E@70
EB71
EA72
E@73
EO07S
E876
E879
E@7A
E€70
EBTE
[42:1 )
EAg82
€084
EQB6
E@88
E@8s
£088
EQBE
Ea91
EA9S
E@96
Ep97
E897
E09A
EAD
EBAQ
EBA3
EgA6
EBA8
EGAA
EBAD
EOAE
EABg
EaB3

7€e

35

BE

17
2811
22EAFB
1A

89

12
38C3
322808
2]1D7€E6
222908
2100F9
7€

35

BE

7
2812
18

iA

2]

12

13

1A

Ad
2809
D9
COFEEd
AF
Dlaee
0]
CBla
3aCcs
cBle
ED41
3edE
CcnleEeq

2AETFB
11E9FB
EDS3E7FB
1A

mn

31DOFB
2180F0
22DFFB
CD82ES
CDO2E2
28F8
E6SF
2197€8
ES
FEA4
CCleE4
FE4]

USERCHBCK20 1

USERCHECK38:.

CLRBIK

" START

KEYPOL

SHLD

LDAX

IX1
X1
SHLD
CALL
CALL
Jrz
AT
LXI
PUSH
CPI
cz
cel

TOODOULWOO

USERCHECK38
BIGN.ON

A

INILOCP

B
USERCHECK1@
B

B

A 14

ViDEQ

DKPTLOC
D,BRKOOLE
BKPTLQC

D

M,A

SP,SPTH
H,SCREEN
TOSCN
PROMPT
ESCAPE
KEYPOL
S5F1
H,START
H
"n'-64
VIIEOQ
Al
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JIGET BYTE FRM MEMORY
JCHANGE RAM

1CUECK [F SAME

tRESTORE RAM

JSKIP IF NUT ENABLED
JZEROS FLAGS (ORDER DEPENDENT)
1GET R FLAG

$1SET BANK BIT

1SAVE NEW RAM FLAG

FRMP

JRST S

JJUMP ADIRESS FOR RESTART
1SAVE IN MEMORY AT RST 5
JCHECK VIDEO RAM

JGET BYTE FROM MEMORY
JCHANGE RAM

JCHECK IF SAME

jRESTORE RAM

1SKIP IP NOT ENABLED

1 (DE) = VIDEO PLAG

JSET BIT
JSAVE NEW VIDEO FLAG

3 (DE) = RAMMFLAG

IGET RM FLAGS

JMASK BANK WITH RAM BITS

JSKIP IF NOT BOTH VIDEO AND RAM
JSAVE ALL REGS

JDISPLAY SIQI-ON

JUSE PORT $

JINITIALIZES KEYBOARD PORT
JRETRIEVE ALL REGS

jROTATE BIT UP

JLOCPS TR ALL BANKS

JTURN ON BANK 1
JTOGGLE CURSCR ON

$HL = ADCHESS (F BREAKPOINT
jDE = INSTIRUCTION STURAGE
JSAVE DE AS BRAEAKPOINT ADLRESS
JGET INSTRUCTION

1PUT BACK [N MEMORY

JINITIALIZE STACK
JINITIALIZE TOP OF SCREEN

JREAD KEYBOARD
jLOOP IF NO INPUT

JCUANGE TO UPPER CASE
JPUSH RETURN ADCRESS

jCHECK FOR CLRASCN
1ECHO CLEARSON
$RANGE CHECK

£605
EUB6
E608
E8D9
EQBC
E@BD
EOBF
Eecs
£ecl
E6C3
E0C4
EBCS
EBC6
EOCT
£6c8
£0C9
E£0CA
EGCA
EBCA
EOCA
EacC
EOCE
£6Dd
E8D2
E@D4
E8D6
E@D8
EGDA
E8DC
EBLE

" EQED

EQE2
EQE4
EBE6
EGES
EBEA
EQEC
EBEE
EdF@
EQF2
EQF4
EQF6
EOF8
EAFA
EQFC
EOFE
EQFE
Elpg
E183
El@3
E106
El109
ElgB
E10E
E10E
El1l1
E11l4

D8
FESB
Da
21CAES
F5
D641
87

SF
1600 .
19

S€

2)

56

EB

Fl

E9

97E0
BOEB
83e3
CBES
DCE7
A2E3
SpE]
68E1
EEE}
56E2.
CIET
14E3
39E3
61E3
FLE]
1486
38E2
CBEG
AFE]
87E2
90E3
97E6
92E8
97E@
77E2
2PE)]

JED4
DigE4

21IA3F1
11872A
JETF

CD4CEL

21FSF1
1108526
3EAD

-

}
SIGN.ON:

COMMAND

797

LXI
PUSH
Ul

d58E3EE

33

&

Z PYYYFYYESNENOYNAIERYREYERER 3

CALL

IXI

PAGE 4

7TOO SMALL
8soi
1TO0 LAIGE
H,CMDOB s = START (F COMMAND TABLE
PSW 1SAVE CHARACTER
‘A’ ISUBTRACT ASCIT BIAS
A jDOUBLE FUR 2 BYTE ADIRESS
E,A
0,8 1DE = INDEX
] 3 (HL) = JUMP ADORESS
" EM JGET LSBYTE
H
D,M JGET MSBYTE *
jHL = JuMP ADDRESS
pSW
1AWAY WE GO
START .
FLBOOT 18
coMpR iC
REXRUL 1D
EXTCOM 1E
FIND 113
EXEC G
SYSTAT i
PINPT 31
ooLD 1J
SETBRK 1K
Lo 18
MOVES M
NDMT 3N
rouUTP 10
PROGRAM iP
CHKSM 1Q
DREGS iR
it el iS
TMEM 3T
USER Fll)
START v
MsSBOaT W
START X
BCHo Y
ZERM 32
A4
VIO
H,HORIZAS5+SCREEN] 9
D,2A07H
A,87°1
DRBOX
H,HORIZ*6+SCREENt21
D,26054
A, 8A011
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E116 CDACEL CALL 1RBOX . 68 3e@9 HVI A9 FFORM PANK NUMBER
E119 E18A 90 suB B

E119 2147F2 IXI H,IORIZA T GCNEEN23 E188 CDEAE2 CALL  PT2 sPRINT BANK NIMUER
E1IC 114322 IX1 D, 22031 : E18E 79 HOV Ac sRETRIEVE BANK BYTE
E1IF IF20 MVI A E1BF 19F8 QIBCKUSEN20: WNZ  CIHECKUSFR1g jLOOC TURU ALL BANKS
E121 CD4CEL CALL  [RBOX E191 C9 RET

£124 E192 ]

E124 CDTIES CALL  PTSING £192 1% CONVERT UP TO 4 HEX DIGITS TO BIN

E127 1B1A0B o) ESCP, 26,0 E192 ]

E12A 56454354 m 'WECTTR GRAPHIC EXECUTIVE 5.8b' , E192 0EQ4 AEX HVI c,4 JCOWT OF 4 DIGITS
E12E 4F522047 E194 21aA08 AlEQ LI n,e 116 BIT ZERO
E132 52415048 E197 CD@2F2 AHEL CALL  ESCAPE

E136 49472045 E19A FE20 cpl L $SPACE?

E13A 58154355 E19C 281D Jrz SPCOVR

E13E 54194645 . E19E CDCBEL CALL HEX © OUFCK VALUE

ET42 203528 EIAl 38F4 JRC ANIEL

£146 62 E1A3 29 DAD ] JMULT H*16

E147 1BA0NUDBE m ESCP, 8,13, 144801 ElAd 29 DAD n

£148 C9 RET EIAS 29 DAD 1}

El4C EIN6 29 DAD i}

EY4C ES URBOX : PUSHL u E1A7 85 ADD L

E14D 42 MWV B,D E1AB 6F MOV L.A

El4E 77 RUOX19: MV M,A EIA9 8D DCR c 14 DIGITS?

E£14F 2) THX i EIAA 20ED JRNZ AHEL JKEEP READING
E1S0 10FC nmz mBox18 EIAC B3 platd]

EJS2 El POP i E1AD 3E24 SPCE MVI A ;PRINT SPACE
E153 D5 PUSH D EIAF C310E4 PTCN JMp VIDEO

E1S4 115080 LXI D,88 ElB2 3EAD CRLF MVL A,6D0 jPRINT CR

E157 19 - DAD D E1B4 CD1GE4 CALL  VIDEO

E158 D1 poP D E1B7 3E@A MVI A, 0AH

E159 1D cn E E1B9 18F4 JR PTCN

E15A 20r9 JANZ DRBOX E188 ) i .

El15C C9 © RET E1BB CD1@E4 SPCOVR CALL  VIDEO

E15D - . E1BE 18EC JR SPCE-1

E}SD 1** EXECUTE NIE PROGRAM AT THE ADDRESS ### ElCe I

E15D : EiCg § CHECK FOR HEX VALUE, CONVERT

E15D COITES EXEX CALL  PISTNG £1Co FE3D iEX Cpl ‘9 1<e’

E1f8 474FAQ ori 'Go * EIC2 D8 RC

E163 CNI2EL CALL  AlIEX ;READ ADD FR(M KB EIC3 FEW Pl Yyt $>9

E166 EB pal's ) EICS 3809 Jnc N

E167 E9 PCHL JUMP TO IT EIC7 EGSF Nl 51 JUPPER & LOWER CASE
E168 i £1C9 FE4) CPL A i <A

El68 ; DISPLAY SYSTEM UARTMWARE STATUS EICB D8 RC .

E168 ' EICC FE47 CPL 'G* »F

E168 CD74ES SYSTAT: CALL RPTSING EICE 3F oC

E16B 5241cD ori TRAM! EICF D8 RC

E1GE JAFFFF L RAMFLAG ;POINT TO LO4 RN FLAG E1DB CDI1DE4 N CALL  VILEO .

E171 CDFE} CALL  CHECKUSER ;CIBECK AND PRINT ACTIVE E1D} D638 1 48 JASCIL BIAS

E174 CD74ES CALL  RPTSTNG 1BANKS EID5 FEBA cel 18 ;0IGIT 0-10

E177 56494445 ol 'VIDEQ! E1D7 3882 JRC ALFA

E17B CF EID9 DGA7 sul 7 JALPIA BIAS

E17C INFEFF (55" VIDEOFLAG ;NOW CHBECK VIDEQ FLAG E1DB A7 ALFA N A 1CLEAR CY

E17t $608 QINKUSER: MV 8,8 ' JTEST 8 BANKS EIDC C9 RET JHWITH CY CLEAR
E181 IF QIFCKUSER B AR JROTATE BIT INTO CARRY : E1DD )

E182 300l JRHC  CHECRUSER29 iSKIP IF NOT SET EIDD 3 READ 2 DIGITS FROM THE QWSO(E

£184 4F MOV C,A 1SAVE BANK BYTE EIDD UEA2 AIE2 MVl c,2

E185 ChALE Y CALL SPCE jPRINT SPACE E1DF 18083 JR MIED



‘1E1

1E1

1E1 CN92E1
1E4 18AC
1E6

1€£6

1E6

1E6 CDA2E2
1E9 28FB
.1EB FE6A
‘1ED 38Ce
1EF EGSF
'IF} 188BC -
IF3

J1F3 CDO2E2
\1F6 FE28
‘1¥F8 Co
\1F9 CDE2E2
\1FC FE20
1FE C2F9E]
281 C9
1202

1202 CDOFE2
205 C8
206 CDI7E2
1209 FEIB
208 CA97ES
20E C9
20F

128F 0BOO
211 E64D
213 ¢9
214

214

214

214 pBal
216 €9
217

217

217

1217 oeal
2219 ES
E21A CS
E218 610508
E21€ 2111F2
£221 EDAL
£223 2806
£225 23
£226 EA21F2
£229 1801
2228 7
£22C EAIF
322 Cl
Z22F El
£23¢ C9
£231

£231
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i
3 SHORT RQUTINE TO BAVE CODE

TAHEX CALL  ANEX
- JR AIEX
1]
}** READ FRGM CONGOLE TO REG A #44
14 .
ROCN CALL  ESCAPE JREAD KEYBOARD
Jre RDCN
cpl 6l
JRC PTCH
AT Sen
JR PICN
1
PAUISE CALL  FSCAPE
WI L )
RNZ
PLOOY CALL  ESCAPE
Cpx L] .
ML PLOCP
RET
] .
ESCAPE CALL  KEYSTAT
RZ
CALL  DATACONV
ceI ESCP JESCAPE
Jz START
RET
!
KEYSTAT ™ onE
NI ROA
RET

!
i KEYDOAID DATA FETCH

i
KEYDATA: IN CorD
RET

JKEYBOARD DATA

i
1 KEYBOAID FETCH AND COUE CONVERSION

]
DATAQRNV : IN OoND
CONVERT: PGt H
PUGH B
LXr B, TABLEND-KTABL/2
X1 H,KTABL
Loop cCI JCOMPARE TABLE
JRZ FND
THX H
JPE Looe JCONT LOOKING
JR NFND
FND MOV AM INEW C0DE
NFHD ' ANI TEH jMASK DaW
poP B
pOP 1
RET

1
§ THIS TABLE CAN BE EXTENDED IF DESIRED

E231
£213
E235
E2)7
E239
E23
E238
E238
E238
E238
E23E
E242
E245
E248
E24A
E248
E24C
.E24D
'E258
8252
18253
1256
E256
€256
E256
E259
E250
E261
E262
E265
E267
E26A
E26D
E271
E275
E276
E277
E277
E277
E277
E27A
BE27E
E27P
£282
E285
E£287
E287
E287
E287
E28A
E28E
E28F
E292
E295
E298
E299
E29A

E15D
F150
AVTE
BISC
6@15

E238 = -

CD77E5
43484053
554DAQ
CIELE]
8680
e

88

47
CDJIE]
20F8
78
C3EAE2

CD77ES
434F4C44
20424F4F
D4
3AGOF8
FEC3
CAgars
CD74ES
4E4F2053
59535445
co

c9

CD77E5
4543484F
Ag
Da2e?2
C410E4
18ra

CD77E5
54455354
Ag
CDE1E]
D15A5A
CIClE2
C5

BS

D5

KTABL

TABLEND

}
3 CHECKSUM ROUTINE
QKM CALL

MVl
CHKSMLP MoV

RET
i
3 KEYBOARD BCHO ROUTINE

]
BCHO CALL
ot

BCoLP CALL
.74
JR

!

1** MEMORY TEST ROUTINE

]

TMEM CALL
DTH

CALL
X1
cYcL CALL
pPUSH
pustl
PUSH

PAGE 8

BE1SDH 1)
BF 1584 1l
BAL17EN 1

8B15CH '
gsnlsu $CURSR UP

KTABL+30

PTSTNG
'CUKSUM !

TAHEX
8,8

AM

B

B,A

BHP
CHKSMLP
AB

PI2

PTSTNG
'CoLD BOOT!

COLIGTART

[ oxil}
QOLISTART
RPTSTNG

'NO SYSTEM'

PTSTNG
‘ECiO *

ESCAPE jLOOK AT KEYBOARD
VitEO JPRINT IF KEYMMESS
Bcorp JCONTINUE LOOPING

PTSTNG
"TEST *

TAHEX JREAD ADLRESSES
B, SASAll JINI B,C

B $KEEP ALL RBGS
H



£298 CDC1E2
E29E 78
£29F CDYIE3
E2A2 C29BE2
E2A5 D1
E£2A6 El
£2A7 C1
E2A8 E5
E2A9 DS
E2AA CICIE2
E2AD 7E
E2AE B8
E2AF C4E1E2
E282 CDIE]
E2B5 C2AAE2
£288 DI
£289 El
£2BA 3IE2E
E28C CD1BE4
E£20F 18D4
E2C)

E2C1 CDFIEL
EXC4 78
E2CS E684
E2CT A7
E2C8 EACCE2
E2CB 37 .
£2CC 79
£2C0 17
E2CE 4F
E2CF 18
E200 17
E2D1 47
E202 €9
E203

E203

£203

£203 CDB2EL
E2D6 CDE3EL
E209 IC
E2DA CDEAE2
€200 7D
E2LE C32BE7
E2El
E2E] FS5
E2£2 CDDIE2
E2ES 78
E2E6 CD2BET
E2E9 F)
E2EA FS
E2EB QDFLE2
E2EE Fl
E2EF 1804
E2F1 IF
E2F2 IF
E2F3 ¥
E2F4 IF
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JWRITE IN MEM
1REPEAT LOOP -

JRESTORE ARIG
JVALUES OF

JGEN NEW SEQ
JREAD MEM

jOOMP MEM

JCNLL. ERROH RTH

JLOCK AT B
JMASK BITS
JCLEAR CY
jJUMP IF EVEN

JLOOK AT C
JROTATE CY IN
JRESTORE C

;LOOK AT B
JROTATE CY IN
{RESTURE B
JRETURN W NEW B,C

JPRINT CR,LF

JPRINT
JASCII
JCOLES
JFOR ADLRESS

J1SAVE ACC
jPRINT ADD.
1DATA
JWRITTEN
1DATA READ

$SUIFT RIT 4 BITS

T 0P CALL  RNDM
MY M,B
CALL  DMP
Nz TLOP
POP )
rop h
pOP 8
PUSH
pusH D

RLO® CALL  RMIM
MOV AM
aip B
vz ERR
CALL  bMp
INZ RLO®
POP D
rop ]
MVI ALY
CALL  VILEO
TR cYcL

J** THIS ROUTINE GENERATES RANDOM NOS #4¢

RNDM CALL  PAUSE
MOV A,B
Al 8B84H
AA A
ae PEVE
S|

PEVE MOV AC
RAL
MOV C,A
MOV A,B
RAL
MOV B,A
RET

H

1** ERROR PRINT OUT ROUTINE

i

PTAD CALL  CWF
CAL.L  PAUSE
MOV AN
CALL T2
MOV AL
Jmp PT2S

)

EHR PUSH  PSW
CALL  PTAD
MOV A,B
CALL  PT25
op S

PT2 PISH  PSW
CALL  BINM-
POP PSW
IR BINL

BILI RAR
RAR
RAR
RAR

E£2F5 EGOF
E2F7 C630
E2F9 FE3A
E2FB DA1BE4
E2FE C6087
£388 C3let4
E383

£3083

£383 78
E1304 95
£385 2802
E387 A
E388 9C
E309 23
£38A C9
E3aB

E308

£388 (077ES
E3gE 5450C)
E311 Clopsl
E314

E314

E314 CD7IES
E317 4C4F2852
E31B 41CD
EJ1D C33008
£328

E320

E326 CD77ES
E323 46494C4C
£327 A8
E328 CDE)EL
£328 ES
EIX Coneel
E32F B3B8
E3¥ E3
E331 C1
E32 1
£33 CDa3E]
E336 C8
E337 18F9
£319

E319 47
E33A CDTIES
E33D 4D4FS645
E341 A8
£342 CDELE}
E345 ES
E346 CDY2E)
E349 EB
EJ4AN B3
E34B 4E
E34C E]
E34D 78
EJ4E FE4D
E358 2804
E352 7E

BINL ANI PFH
ADL 48
cp1 54
Jc VILEO
I 7
JHP VILED

'

; COMPARE ADIRFSSES AND IHUREMENT il

P MoV AE
suB L
JwWz oo
MOV A,D
86 i

GOON 134 ]
RET

'

7 JUMP TO USER IAM

USER CALL  ¢TSNG
oTH “TPA®
JMP TPA

]

7 JUMP TO RAM AT @

LORAM CALL  PTSTNG
pTH 'LO RAM!
JHP 8

'

3 ZERO (R FILL MEMORY WITH A COGTANT

ZERGN CALL  PISTIG
oTH 'FILL !
CALL  TAHEX
pust 0
CALL  AlE2
XCHG
XTHL
rop B

2100 Hov M,C
CALL  BMD
174
JR ZL00p

'

MOVEB MoV B,A

. CALL TSR

ort "MOVE *

MOVENTR CALL  TAHEX
PUSH 1]
CALL  NIEX
XAG
XL

MLOOE MOV C,M
XTilL
MoV A,B
cel M
anz HEXCH
MV AM

PAGE 18
JLOA 4 BITS
JASCII BIAS
jDIGIT 9-9

JDIGIT A-F

;READ ADIRELSES
JSAVE H

JREAD 2 DIGITS
JRESTORE W, 1.
JWRITE INTO MEX
JOOMP ADD, LICR 1t
JRETURN IF DONE
JCONTINUE TIL DONE

JSAVE CODE

;READ ADIRESSES

JBACK TO NIWMAL



E353 E}
EISA T
E355 E3
£356 71
E357 23
E358 E3
E359 CHA3E)
E3SC CA97€E0
EJSF 18EA
£361

E36l CDTTES
E364 4n454n20
€368 S44FD0
E368 218000
EJGE 4E
E36F B6FF
E371 79
E£372 7E
E373 B8
E374 C27CE}
E377 d6ae
E379 78
EJ7A 7E
E378 B8
EJTC C2E]E2
E37F 71
E388 23
E381 18EB
E383

E383 CD77ES
E386 434D50A8
E38A (DEJEL
E38D ES
E38E M92EL
E39] EB
E392 72
E393 23
E394 EJ
EJ95 BE
E196 46
E397 C4ELIE2
E39A (DE3E3
E£390 E3
EJ9E 20F2
E3ng Pl
EJAl C9
E3A2

E3A2 FS
EJA) CD77ES
E3A6 46494E44
EJAA 2D32A8
E3AD 1808
EJAF FS
£380 CD77ES
E383 46494E44
E3B7 2p3)A8
E3BA CDEIEL

f

PAGE 1)
XTHL
g0 M,A
XTHL
NEXCH MoV H,C
INX H
XTHL
CALL BMP
Jz START
JR MLOOP
7 NON DESTRUCTIVE MEMORY TEST
NOMT CALL PTSTNG
oTH "MEM TOP'
LX1 H,0 1START AT ZERO
NOLOP MOV C,H
MVI B,8FRN
MoV M,B
MOV ANM
asp ;]
JNZ ERRJP 1PRINT ERRCR
MVT 8,8
MOV M,B
MoV AM
oMp B
ERRJP JNZ ERR
v M,C
INX H
JR NDLOP
1 COMPARE TWO BLOCKS OF MEMORY
COMPR CALL PTSTNG
ori ‘cMp !
CALL TAHEX
PUSH H
CALL AHEX
XCHG
WLOP MoV LY
X H
XTHil.
aie M
MoV B,M
e ERR
CALL BMP
XTHL
JRNZ WMLOP
POP PSAW
RET '
1 SEARQH FOR SPECIFIC COCES
FIND PUSIHH PSW
CALL PTSTNG
oTit 'FIND-2
JR SRCHENT
SRCH pusSH PSW
CALL PTSTNG
oTH 'FIND-1 ¢
SRCHENT CALL TANEX

AHE2

8,L
H

g

QONT
H
NIE2

c,L
H
AM
B
SKP
PO
ls'
PSW
®cr
H
AM
H

c
SKP
Tl
AM
H
ERR
BMP
ooNT
POW

PTSING
VIN !
AHF2
C,E

A

PT2

PTSTNG
‘our *
AlIE2
ME2
c,L

[

E3BD ES puSH
E3BE CDDCEL CALL
EX] EB XCHG
E3C2 45 MV
EXC3 E1 poP
E3C4 F1 rOoP
E3C5 FES) cel
EXT FS PUSH
EX8 2807 JRZ
EJXCA ES PUSH
E3CB CDDCEL CALL
EXE EB xCg
EXF 4D MoV
E3Dd El POP
E3D1 7B CONT MOV
E302 88 P
E3D3 2012 JRNZ
E3D5 Fl POP
E3D6 FES) Crl
E3D8 F5 pusH
E309 2886 JRZ
E3DB 23 INX
E3DC 7E v
E3DD 2B 3094
E3E B9 e
E3DF 2006 JRNZ
E3El 23 aBcp INX
E3E2 78 wv
E3E] 28 ocx
EJE4 CDELE2 © CALL
E3JE7 CDA3E) - SKP CALL
E3EA 20E5 JRNZ
E3EC F1 PoP
EJED C9 RET
EJEE )
E3EE 4 INPUT DATA FROM A PORT
E3EE (D77E5 PINPT CALL
EIF1 494EAQ ot
E3F§ COMMEL CALL
E3F7 4B MV
E3F8 ED78 INe
EJFA C3EAE2 JMe
E3FD '
E3FD 3 OUTPUT TO A PORT
EJIFD CD77ES pouTP CALL
E408 4F5554A0 ora
. E484 CODIEL CALL
E487 CODOEL CALL
E4BA 4D MV
E4p8 EDS9 oure
E400 C9 RET
E40e )
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iSAVE H

JREAD 2 DIGITS
sH=COIE ,D=F
jPUT OOLE IN B
sRESTORE H

JREAD 2 DIGITS

sREAD MEMORY
JCOMPARE TO CODE
JSKIP IF NO COMP
JFETCH CONTROL

JREAD NEXT BYTE
JDECR ADDRESS
;jPRINT .CODES
JQUECK IF DONE
;BACK FOR MORE

JREAD 2 DIGITS

JREAD 2 DIGITS
{READ 2 DIGITS



E40E
E4uE
E40E
E40E
E40E
E40E
E40E
E40E
E4pE
E40E
E40E
E4UE
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E40E
E4UE
E40E
E4pe
E40E
E40E
EdpoE
E40E
E40E
E40E
E40E
E4pE
E4le
E419
E41]
£412
E413
E414
E416
E417
E4IA
E4lp
E41E
E42¢
E42]
E424
E427
E42A
E428
E420
E430
£432
E415
E434

0058 =
ae18 =

3E14

F5

cs

DS

ES
E67F
4F
CeCE4
3AEAFB
A?
284A
bl
32EAFB
CA3CES
CJI2AES
79
FE20
F261F4
FEIC
F2CEE4
ES
21444

PAGE 11}
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i

1 VILEO MRIVER FOR FLASIMWRITER I1

]
-

) .
,lllﬂl.ﬁ‘ﬁlll.l.ilil..l‘iﬁ.l....ﬁlllllll.ﬁ‘.

1]
'l.lk.ll!‘“t.hil‘Illl‘l..ﬂ‘l.i..ﬂl““l...l

i

3 CONTROL COLE COMMANIG:

F] (B) H(ME CURSR

} (M) CLEAR SCREEN

i (E} PRINT CONTROL CODE

1 (11) BACKSPACE

3 (1) TAB

i (1) LINEFEED

i (M) CAINIIAGE RETURN

i (N) NO ClRsOR

i (P) CLEAR TO END OF SCREEN
7 (Q) CLEAN TO EMD OF LINE

i (R) CURSOR DOWN

i {T) TOUGLE REVERSE VIDEO

i (U) Cmsar up

1 (W) s LEFT

1 (X) CLEAR TO START OF LINE
i (Z) CURSIR RIGET

H ESC XY POSITION LEAD-IN

]

LRI R S S AL TN O NS N N N

'llllll.liitlil.ll‘ll‘ll.ll‘l‘ﬂi‘..‘Alil....

!
i VILEO BOARD PARAMETERS

iz BQu 89
VERT EQU 24
i
TVIDEO MV A, 'T'-64
i
VILEO PUSH PSH
PUSH B
PusH ]
PUSH n
ANT X} 31]
MOV C,A
DISPL CALL, LIFTCURS
L XYFIAG
ANA A
JR2 NOXY
R A
STA XYFIAG
Jz YPOS
JHP XPOS
HOXY MOV A,C
cet v
Jp PRINT
cel CL-TABL
Je RET
PUSH H

iXI 1, TABL

$NO. OF CIARACTERS
1NO. OF LINES

ITOGGLE VIDEO

IMASK OFF MSBIT
$PUT CUIAR [N C
JERASE QUISOR

JGET POSITICHING FLAG
JCHECK [F TWUE
JSKIP 1P FAISE
;DECREMENT FLAG
JSAVE NEW VALUE

;Y TP SECOND VALUE
ELSE X

JRECQVER CIARACTER
JPRINUING COLE?

JTO0 LAIGE?

JCURSOR IN MEMORY
JTABLE START

E439
E43A
E43C
E43D
E43E
E441
E442
£443
E444
E444
£445
E4d46
£447
E448
E449
E£44A
E44B
E44C
£44D
E44E
E44F
E4S8
E4S1
E452
E453
E454
E455
E456
E457
E458
E459
E45A
E4S8
E4SC
E45D
E45E
E45F
E460
E4608
E460
E461
E461
E464
E465
E466
E466
E469
E46A
E46C
E46E
E46F
£472
E472
E415
£477
E479
£479

SF
1660
19

SE
2168E4
19

E3

c9

68
6E
63
6E
69
'L}
6E
6E
42
59
12
6t
68
6A
n
68
9E
A3
12
6€
76
1Y
6E
50
EB
6E
@6
a3

48

JADDES
A9
n

ADurs
X
FESQ
305D
AF
3200F0

JAICEN
FEL?
2023

215800

MoV E,A
MVI 0,0
IAD D
MOV £,M
IXI i, PCL
DAD )
xniL
RET
3 CONTROL CHARACTER JUMP TADLE
TABL 0o NET-1CL
) RET-PCL
51} HME-§CLL
B RET-1CL
08 FORM-1'CL.
8 1CL-PCL
8 RET-FCL
v RET-1CL
0 DOACKSP-DPCL.
1) TAB-[CL
18 LItE-1CL,
08 RET-ICL
8 RET-ICL
3] CRET-FCL
mn NET+ }-PCL
8 RET-ECL
] CLEND-PCL
.8 CLLINE-ICL
(v1) LINF-PCL
8 RET-ICL
8 TVIDF-PCL
D8 CURSUP-ICL
o8 RET-pCL
e BACKSP-ICL
8 CLSTT-FCL.
08 RET-PCL
08 EOL-PCL.
8 LEDIH-PCL,
§
) PRINT CUDE IN B REGARDLESS
PCL MOV c,B
3 PRINT TME QUIARACTER ON NIE SCREEN
PRINT L VFL
A c
MOV M,A
7 EOL CHECKS THE QURS POS FUl XD (F LIN
EOL LA cmros
m A
cel o1z
JrC TRBUET
XIA A
STA CURPOS
§ MOVE IN | LINE
LINF LA LINER)
crt VENT-]
JWZ i,
; SCROLL UP OHE LINE
SCROLL 1x1 ", 1I0N1Z
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FRUCOVER H
JEXEUTE ROUT IHE

¢
1A
1B IKME QRGO
31C
3D CLEAR SCREEN
1€ PNT CONITOL

11 BACKSPACE
;1 TAB (VER
;1 LINE FEED

jM CARIUAGE RET
sN N0 CURS(R

H

;P CLR W 10 B
3Q CIR LINE TO END
R QURGAR DA

1S

31T TOGGLE VICED

U Cunsanr up

v

;W CURL(R LEFT

31X CLR START (F IN
1Y

32 QURSR RIGHT

;| ESC=XY LEADIN



E47C EDSBDFFB
£488 19
E48]1 EDAQ
E483 EDAD
E485 7C
E486 FEF7
E438 28F7
E48A 7D
E488 FES8
E48D 20F2
E48F 3ADCFB
£492

E492 EB )
E493 0658
E495 3628
E497 23
£498 85
E499 20FA
E498 3D
E49C X
E49D 32ncFB
E4AD 182C
E4A2

E4A2

E4A2 3620
E4A4 JADBFY
E4AT A7
E4A8 2824
E4AA 3D
E4AB 28
E4AC 36208
E4AE 1818
€489

€488 3ADBFB
E4B3 D
E4B4 F2CBE4
E4B7 1811
E4B9

€489 3ADBEB
E4BC F647
E4BE 18A9%
E4«CO

E4C@ COIBES
E4CI AF
E4C4 32XFB
E4CT 32m088
E£4CA

E4CA AF
E4CB 32DBFB
E4CE

E4CE CDECE4
E4D] E)
E4AD2 DI
€403 C)
EAD F)
E4DS C9
E4D6 3ADOEB
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LCED TN
DAD D
SCRL Lo1
D1
MoV AH .
CpPl HIORIZ*VERT4SCREEN/256
JRNZ SCRL
MY AL
cel HORIZ#VERT+SCREENC BFFH
JRNZ SCRL

LA LINENO
| ERASE BOTTOM LINE

EBOTL - XaG
MVT B,HARIZ
ELOP MVl LA
INX i
DCR 8
JRNZ ELOP
OCR A
NOSCRL INR A
ST LINENO
JR RET
i
)} ERASE BEFORE BACKSPACING
DBACKSP MVI M,26H
LA CURPOS
ANA A
JRZ RET
DCR A
264 H
'm M'l 1
JR TABRET
i MOVE THE CURSOR BACK
BACKSP LDA ampos
OCR A
Je TABRET
JR CRET
i TAB QVER TO THE NEXT 8 MULTIPLE
TAB LOA CURPOS
(8 834 7
JR EOL+3
i CLEAR THE SCREEN AND H(ME UP
FOtM CALL CLEAR
HAME XRA A
SN LINENO
ST VFL 1CIR VID FLAG
i CAIRIAGE RETWW
CRET XA A
TABRET STA CURPOS
1 RETURN T THE CALLING ROUTINE
RET CALL LIFTQRS
POP H
, POP o]
POP B
pop P
RET
TIVIDE L VFL

E4D9 EE8D XRI 8oH
E4D8 32DDFB STA VFL
E40e 18EE JR RET
E4E0 ]

E4EQ .} MOVE TiHE QURS(R UpP

E4E@ JADCFB oamsup LA LINENO
E4E3 A7 N A

E4E4 28E8 Jrz RET
E4E6 3D DCR A

E4E7 320CFB STURLN STA LINENO
E4EA 18E2 JR RET
E4BC ]

E4EC 7 CALCULATE MEM ADD FROM CURSOR POSITION
E4EC ]

E4BC 3ADCFB LIFTCURS LDA LINENO
E4EF CD6TES CALL CALCULATELINE
E4F2 EDSBDBFB LIED CURPOS
E4F6 1600 MVI D,8
E4F8 19 DAD D

E4F9 78 MOV AH
E4FA EESD XRI aen
EAFC 77 MV M,A
E4FD C9 RET

E4FE )

E4FE 3 CLEAR TO END OF SCREEN

EAFE 3

E4FE CDIAES CLEND CALL WRSPC
ESgl 18CB JR RET
E5A3 j CLEAR TO END (F LINE

£583 JADBFB CLLINE LDA CURPOS
ES86 3628 MVI M,
ES88 23 INX u

E589 3C IR A

ES8A FESE@ cpl HORIZ
ES8C 20Fr8 JRNZ CLLINE$]3
ESPE 18BE JR RET
E519 t CLEAR THE SCREEN

E518 21@80F0 CLEAR IXI 11, SCREEN
ES513 220FFB SHLD TOGON
ES516 AF XRA A

ES17 32EAFB ST\ XYFLAG
ESIA 1620 “WREPC MVI M, !
ESIC 23 INX H

ESID 7C MV Al
ESIE PEFB crl SCREEN2048/256
E520 20F8 JNZ wWspc
£522 C9 RET

ES23 '

ES23 - 3 PROCESS LEAD IN COOE

ES23 3E92 LEDIN MVI A2
E525 32EAFB STA XYFLAG
E528 18Md JR RET
ES2A 3 SET X AND Y CURS(R POSITIONG
ES52A 79 X0s MW A,C
£528B FE7F crt TR
ES2D 2085 JnNZ XPO5s10
E52F 32FRFD. STA TOPELAG

PAGE 16

jGET CURRENT LINE

jGET MEMORY ADORESS FOR LINE
sGET POSITION ON LINE

jDE = X POSITION

jHL = CURSOR POSITION

JGET CHARACTER
$REVERSE VILEO
$PUT CHAR BACK

JSET TOP OF SCREEN

JZERO XY LEAD-IN FLAG

JGET X POSITION
jCHECK FOR 070U
1SK1P [F NOT

$SET TOPFLAG



E532
ES34
ES36
E538
E53A
ES3XC
E53C
E53F
ES48
E542
E543
ES545
E547
E549
ES48
E54B
ES4C
ES4F
E552
£554
E554
E554
£554
E555
ES558
ES559
£550
ESSE
ES61
E564
ES567
ES67
ES67
£567
ESB7
ESGA
ES6D
ESGE
ESGF
EST1
EST)
E574
ES4
E574
ES4
ES17
£578
E579
ESTA
ES78
ESIC
ESTF
E580
£582
£502
E505
£589

189A
FESN
3893
3E4F
188F

JALBFB
87
2012
79
FE18
3888 |
€T
189C

AF
I200FB
CDECE4
18AF

AF
32eBFB
19
FE17
D2CEE4
CDHTES
220FF8
CICEE4

2188F7
11BOFF
X

19
FEIB
20FA
c9

cou2e]
£3
¥
2]
£3

‘A7

MLoE4
13}
185

CD74ES
45786563
JEAD

XPoS18:

i
YHos

i
CLSTRT

H
; SET Tuwp
i

TOPSCREEH:

i
i
i
1
CALCULATELINE:

CALCLOOP

'
i PRINT A

L]
RPISTNG
PTSTNG

i
PROMET

PAGE 17
JR RET JRETURN
CPIL HORIZ
JRC TABRET
MVI A HRIZ-] 3 SET TO MAX
JR TABRET :
LDA TOPFLAG 1GET TOP SCHEEN SET FLAG
A A JCHECK IF TRUE
JRNZ TOPSCREEN $SET TOP OF SCREEN
MoV A,C
cel VERT
JRC STORLN .
MVI A, VERT-1 JSET TO MAX
JR STORLN
XRA A
STA CURPOS
CALL LIETCURS
JR CLLINE
OF SCREEMN TO LINE SPECIFIED BY A
XRA A
STA TWFLAG JIRESET FLAG
NV A,C JGET LINE MMBER
crl VERT-1 JRANGE QUECK
RC RET JRETURN IF LINE >= VERT
CALL CALCULATELINE
SHLD TOSON JSAVE NtW TOP OF SCHEEN
JMP RET

LINE ADINESS CALCULATION (LINE IN A) RETURNS ADDRESS IN HL
OPTIMIZED AT BOTT(M

IXI H,HORIZAVERT+SCREEN JASSUME LAST LINE
X1 D,-HRI2 jDE = —(CHAR/LINE)
IR A ;TNCR LINE NUMBER
OAD D iSUBTRACT 1 LINE
cel VERT | jCHECK IF DOHE
JRNZ CALCLOCP ;1L.OOP [F NOT

RET ;RETURN WITH ADDRESS
STRING

CALL CRLF JCRLF YIRST

XTHL JGET STIING FOINTER

MoV AM JGET CHAR

INX 1 1 INCR POINTER

XTHL jPUT POINTER BACK

AHA A 1ZERO CARRY

CALL VIDEQ JPRINT ¥T

131 JRETAN IF HUGATIVE

JR PISTNG JREPEAT 1F HOT

CANLL RPISING

oy ‘Exec> !

£588
£58C
E58C
ESBD
ESBE
£599
E593
E596
E597
E598
E599
E590
E590
ES9E
ES9P

c9

€

47
3E05
CD1oE4
CDBIE]
c8

1]

F8

18F1

M74ES
14
41444452

ESA3 AC

ESA4
ESAE
ESA8
ESAB
ESAC
ESAC

-ESAD

ESAF

"ESB1

ESB4
ESBS
ES87
ESBY
ESBA
ESBD
ESBF
ESCd
ESC2
ESC3
ESCS

ESC8

ESCY
EXCB
ESCB
ESCE
ESD2
ESD3
ESD6
ESD9
ESDC
ESDF
E5E2
ESES
ESE6
ESE7
E5E9
ESEA
ESED
ESEE
ESEF
ESF2

8600
JE18
JARFB

Cn7I7ES
44554058
AB

Cre gl
CHIVES
CDACES
EEE4
YIS
CDDIE2
ES

DS
9E1D
7€
k7
23

on
C2E9ES
D1

RET
i
WOMP2 MOV MM
MV B,A
MVT A,'E'-64
CALL viLeo
CALL BMp
[1%]
en Cc
141
JR WIMP2
3 HOME QRMSWR, PRINT "ADIR"
HaMeC CALL RETSTHG
o T -64
ori ‘Ao ¢
MVL B,8
MVI A, 24
STA wiori
RET
;} MAKE A RULER POR IEX DUMP
HEXRULER MoV A,B
crl 16
Jnz fEXRCr
CALL rT25
I B
JR HEXRULER
1 EXTEND FOR ASCII
HEXRCT CALL SCE
CALL SPCE
MVI 8,9
HEXRLP MV A,B
cel 16
RZ
MI oFI
CALL BINL
IR B
JR HEXKLP
3 UEX DUMP ROUTINE
HEXRUL, CALL eranG
ori ‘ousp *

CALL TANEX
CALL HOMEC
CALL HEXRULER
CALL TVIDED)
CALL SETRLL

HLePl CALL PIAD
PUGH n
PusHl D
MVI C,16

nep2 HOV AM
CALL Pr2s
INX H
DCR ¢
JNT Hip2
o M)
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E5F3 El

ESF4
ESF6
ESF9
ESFC
ESEF
E6B2
E603
£60)
E606
E6n7
EGBA
E6AC
E6OF
E613
E614
E614
Efl14
E617
E518
E6IF
E622
£626
E629
E62C
E62F
Ef30
E633
E636
E639
E63C
EGIF
E641
E64l1
E643
E64S
E647
€649
E648
E64D
EG4F
EAS]
E653
E655
E657
E659
E6SB
E658
EGSE
E6SF
E662
E66)
E664
E666
E668
E669
E6GA

acer
CDADE )
CDADE 1
CDACES
FADFES
Cc9

JADEFB
o)
J20€FB
2087
8150F8 *
ED43DFFB8
c9

CD77ES
58524F47
52414DA8
CD92EL
EDS3ELFB
CD9BES
CDACES
CDOEE4
AF
J2EFY
CDIDE6
CDY2E2
CDCOE]
2AEIFB
J0IA

FE20
2846
Feos
2845
FEL2
2839
FEIS
282F
FEL17
2839
FEIA
2832
1808

2AELFB
4F
JADEFB
A7

7e
2800
E6FO
81

n
JADEFB
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POP u
MVI c,15
CALL  SPCE
CALL  SpcE
CALL  WoMP2
M HLP1-3
RET
; CHECK TO SET SCROLL POINT
SETSCRLL LDA WIDTH
OCR A
ST WIDTH
JnNz  CTSCRL
IXI 8,SCREENIS8H  j2ND LINE
s TN $SCROLL POINT
CTSCRL RET
'
1 PROGIAM MEMORY
PROGRAM CALL  PTSTNG
DTH *PROGRAN
CALL  AHEX JADLR IN HL
SDED  TCURPOS
CALL  IMEC jPRINT "ADCR"
CALL  HEXRULER
CALL  TVIDEO
XRA A
ST WIDTH :
CALL  PRTILIKE sPRINT LINE CONT H
POLLOOP CALL  ESCAPE
. CALL  HEX
LHLD  TCURPOS
JANC  MOIMEM
; CONTHOL COLE TABLE
c?[ 1] ,
anz csir
cel 8
Jrz CSLT
cel 'RY-64
JRz CSON
cpt w64
JRZ csup
crt W64
JRZ csLT
cet '2'-64
Jnz csur
IR POLLOOP
; MODIFY A MEMORY LOCATION
MODMEN UILD  TCURPOS
MOV C,A
LDA WIOTH
N A
MV AM
anz LSNIBL
, ANT arail
oA c
REMEM MV M,A
WIUTH

LA

E66D
E66F
E671
E673
E64
E67S
E676
E677
E679
EG6IA
E6/B
E6C
E6TD
EG7E
E680
E6Ba
E683
E684
E/B6
E686
E689
E688
E£688
E68C
E68E
EGBE
EABFP
E68F
E699
£693
E696
E698
E698
E69D

‘E690
* E6AG

E6AL
EGA2
E6A3
E6AS
E6A6
E6A8
E6A9
EGAC
EGAC
E6AF
E6B2
E6B)
E6B5
E6B6
E6B8
E6B9
E6BC
E6BE
EGCE
E6Cl
E6CY

EE@]
201F
1818
17
17
17
17
E6F@
81
oF
ar
oF
13
18€9

11FQFF
19
1809

111888
18F8

23
1841

28

AP
320EFB
22E1FB
3EIS
CDI@E4
1896

2AE1FB
ES

Dl

™
F68F
5F
E6F@
6F
CDE2ES

CDECEA4
2AE1FB
0
E6OF

6F
3E85
20

FACBEG
C603
18F8
6F
3ADEFB
85

XA 1
JWZ  RTRTN#]
Jr csir
LSNIBL RAL
RAL
RAL
RAL
MI aFon
oA C
RIC
RIC
e
RIC
ar REMEM
1 MOVE UP ONE LINE .
caup IXI|  D,-16
D D
JR RTRIN
3 MOVE DOWN ONE LINE
CSON LXI D,16
: JR csupt3
3 MOVE RIGHT ONE SPACE
CSRT X H
JR RTRTN
} MOVE LEFT ONE SPACE
csit cX  H
)
RTRIN A A
BTA  WIUTH
SHID  TCURFOS
UPARCH M1 A,'U'-64
CALL  VILEO
an POLLOCE-3
7 PRINT A LINE CONTAINING ((i))
PRTILINE WILD  TCURPOS
PISH  H
POP D
MV AL
@1 oF
MoV E,A
il gFou
MoV LA
CALL HLel

3 NOW PUT CURSOR WHERE IT GOES
CALL LIFTCURS
LHLD TCURPOS

MV AL
N kY
MoV LA
MvI A5
PLOPL DCR L
I POUONT
AL 3
Jr PLOP]
PGCONT v LA
LA WIDTH

ADD L
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E6CS

E6CS J2BFB
E6C8 C3ECE4
E6CB

E&CB

E6CB

E6CB QD77ES
E6CE 52454749
E6D2 53544552
E6D6 D3
E6D?

E6DT EY |
E6D8 FS
E6DY CDIIET
E6DC 28
EADD CDDIE2
E6ER El
EGEL C5
EGE2 CDY6E?
EG6ES C1
EGE6 CDD6E2
'E6CY El
EGEA 22E)FB
EGED CDATE?
EGFO DDES
E6F2 E1
EGF) CDDGE2
EGF6 FDES
EGFY El
E6F9 CDDGE2
E6FC 216009
E6FF 39
E700 22£5FB
E703 Con6k2
E706 @8
E707 FS
E708 E
E719 CHOGE2
E70C D9
E78D CDATE?
E710 D9
E711 BA
E712 cozne?
E715 1A
E716 CD2BE7
E719 2AEJFB
E71C e
E71D CD28E7
E728 2AESFB
E723 F9
E724 El
E725 CODGE?2
£728 C30BEQ
E72B

E72D (DEAE2
ENE CAEl
E73}

1A= SEIAL
S1A
JMp
]

)
; DISPLAY RHGISTERS

nuss CALL
ori

j DUMP RBGISTERS AFTER ENTRY FROM RST 7

DUMPREGS XML
PUSH
CALL
cx
CALL
roP
PUSH
CALL
POP
CALL
pPoP
Sin
cALL,
pusH
POP
CALL
PUSH
POP
CALL
(B34
DAD
SHLD
CALL
EXAF
puUsSH
op

"CALL
EXX
CALL
EXX
LDAX
CALL
LIAX
CALL
[ 51195
MOV
CALL
91190}
SPHL
rop
CALL
JHp

]
Pr2s CALL.
JMp

3 DISPLAY RBGEISTER HEADER OH SCREEN

CQRPos

LIFTCURS

PTSTNG

‘REGISTERS®

PSW
DISPREGS
[}

PTAD

n

B
PRTFLGS
:}

PTAD+3
1}
HLTEMP
PTIREE
X

[}
PTAD+H3
1y

H
PTAD+3
n,e

se
SPTEMP
PTAD#]

PSW
H
PTADH)

PTIREE

B
Pras

D

TS
HLTEMP
AN
Pr2s
SPTEMP

i
PTADH)
CLRBRK

Pr2
spCE
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JGET BREAK ADD

JPRINT AF

(PRINTBD R

JPRINT IX

1PRINT 1Y

JPRINT SP

3 CLEAR BREAKPOINT

JPRINT 2 CHARS
JPRINT SPACE

£731 CD74ES
E74 14

E735 41444452
£739 28464C41
E730 475320828
E741 41462820
E745 204243208
E749 20204445
E74D 20282048
E751 4C2082028
£755 49582020
E759 28495920
E7SD 20205358
E761 20

E762 20204146
E766 27

E767 208284243
E768 27

E76C 20284445
E770 27

E771 2828484C
€775 27

E776 20484220
ETTIA 48442840
E77E 48204053
£782 5028
E7684 94

ET785 C9

£786

E786

E786 815A40
E789 CDBGET
E76C 914381
E78F CDBGE7
£792 014nsa@
E795 COLBGE?
E798 814584
£790 CDBGET
E79E ¢}481@
E7ALl CDBGET
E7A4 C3ADEL
E7A7

EIRT

E7JAT ES

£7A8 C5

E7A9 £1

E7AA CDDRE2
ETAD DS

ETAE E)

ETAF CDIXGE2
E7B2 El

E7B3 CIDGE2
£786

. E786 D

€787 AD
E788 3820
E7BA CAlBE4

DISPREGS

]
§ PRINT FLAGS
PRTFLGS

8%
£

SESESBSES

DB
RET

LXI
CALL
(>3

CCALL

1X1
CALL
5.3
CALL
IXI
CALL
JHP

RPTUING
TG4
‘ADIR FIAGS AF BC ne’

! fiL IX 1y se

L] AF'

274 I
1] Bcl

2ni

L) wl

271

'L

21

' g8 en &l esp *

'T*164

4, 445A1 iz
MASKFLG

8,143 ;C
MASKFLG

B, BU4D L]
MAGKFLG

8,4451 iE
MASKFLG

B, 18481 Mm
MASKFLG

SPCE

i
;3 PRINT BC D& HL IN GRDER

PTHREE

J
MASKFILG

pust
pusH
POP
CALIL.
PUSH
wop
CALL
POP
Jup

MoV
AN
MV
Jz

t
8
]
PIADY3
D
n
PrAD)
H
PrAD4 3

AL

B

A, 2ilL
viixio
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E78D 79

E7BE
£7C1
e
EXC1
EXC1
E7C4
EXC8
E7cC
E7CD
E704
E7D1
ETD4
E708
E7DA
E7D8
E7DC
E70C
E70C
E70F
E?E]}
E7E7
E7E9
E7E8
E7ED
E7EF
ETF2
E7FS
E7F7
E7F9
E7FB
E7FB
E7FF
t6de
EBOG
EBa@
£8ad
FBO8
FBDC
FB00
FBOE
FBOF
FBE]
4: ]
FBE)
FoE3
¥BE)
FBES
FBE7
FBEY
FBEA
FBLB

Clleed

CO77ES
42524541
48204154
AO

CD92EL
1A
32e9FB
ED53E7FB
3EEF

12

<9

77ES
45585420
434F4A0
D845
E6D2
2805
0804
CD10E4
CMa2E2
28FQ
DJo4
18eC

50

a4 A,C
JNP VIDEQ
1]
! SET BREAKPOINT
}
SETBRK CALL PTSTNG
oTH 'BREAK AT '
CALL MNIEX
LDAX ‘D

ST™ BRKCODE
SDED BKPTLOC

HVI A, BEFH
STAX D
RET
i
] EXTERIMAL COMMRICATIONS
EXTCOM CALL  PTSTNG
OTH TEXT QM !
RECEIVE IN s
NIl 2
Jz NEXCIIR
IN [
CALL  VILEO
NEXCHR CALL ESCAPE
- JRZ RECEIVE
our 4
JR RECEIVE
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$RESTART S

PRT 'PROGRAM LENGTH = ',$-BEGIN+]

oG BASE+TFFH

VERSION: 08 58il
H .
: CURSCR STURAGE LOCATIQNS
: .
i oG SPTR@BH
*. CURPUS 08 1 jPOS O LINE
LINENO s 1 JLINE NUMBER .
VFL 251 1 JREVERSE VID FLAG
“WiTH 08 1 1PRINT WIDTH
nooN s 2 1TOP OF SCREEN
TIHWOS - 06 2 JTEMP FOSITION
1 .
i TEMPORARY BTORAGE LOCATIONS POR REGISTERS,ETC.
)
HLTBMP s 2
SPTEMP 03] 2
BXPTLOC [s 5 2 JBREAKPT LOCATION
BRKCODE s 1 JCUDE AT BREAKPT
XYFLAG s 1 JCURS(R XY PLAG
TORFLAG b3} 1 JNON-ZERO IF TOPSCREEN SET



