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Disclaimar
Vector Graphic makes no representations or warranties with respect %o the contents of this manual
itgself, even If the prod%rc.t it describes is covered by a warranty or tepair agreement. Further,
Vector Graphic reserves the right to revise this puhlication and to make changes from time to time
in the content hereof without cbligation of Vector Graphic to notify any persen of such revision or
changes, except uhen an agreement to the contrary axists.

. Revigion tumbers

The date ard 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 data and revision on the Title Page corresponds to that of the page
most recantly revised. when the product itself s modified significantly, the product will get a
new revision number, as shown on the mammal's title mage, and the manual will revert to revision A,
as if it were treating a brand new product. THIS MANUAL SHOULD ONLY BE USED WITH THE PRODUCT (S)
ITENTIFIED ON THE TITLE PAGE.
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VECTOR GRAPHIC
GENERAIL, CTESCRIPTIN

The Version 5.3 executive is a complete systems executive, designed to support the new Vector
Extanded CP/M Operating System. [t also drives the Flashwriter IT (86 X 24) video display board,
and the Vector Graphic serial and parallel keyboards, Thus it is raconmended 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
stromgly suggested that any user writing comventional machine lanquage programs use the facilitles
present in the operating systew rather than those present in the Sxecutive. It is further suggested
that the user deoes not implement input and cutput cammands directly to hardware devices. See the
BIO0S sectlion of the Extended CP/M manual for information on how to interface to most I/0 dewices
{including the keyboard and screen of the Mindless Terminal). See the SDOS section of the Extended
CP/M manual to find out how to interface to the Disk Prive(s) in your system,

The 5.0 Executive differs so significantly from previous versions of the Zxtended Systems Monitor
that {t was given a different name. The charnges made weres necessary in order %o accomedate the
single/multiple user features of the Vector Operating System. In addition, disk boot driver
routines have been included. Previcusly these ware incorpmrated into a separate disk boot PROM.

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

If you are cperating a terminal in a Multi-User system and are not Juite sure what you are doing, be
aware that Executive commands may have undesirable affects on other asers 2f your system. [t is
suggested that you gain experience when there are no other active users on the system.

There are 23 cammands which are entered as a single letter follawed v 3D to four hexadecimal data
flelds., After each fleld is entered, a Space is automakically ocutput 3s a prampt. Elther upper or
lower case alpha characters may be used, but lower case charactsrs wisli D@ converted to upper case,
and any neon-hex characters will be ignored. Allowable hex characters are @-9, A-F. Address flelds
are four digits long; other fields are two digits lomg.

If a space is typed at any time during fleld entry, a default val:e of zero is assumed for all
leading zerces. This applies to an entire field as well as cne that as been partially entered, and
the cursar will advance to the next field if required. For example. Typing (5P) will have the same
effect as typing 9060; typing 188(SP) will have the same effect as 2128%.

Any command that generates a display can be temporarily halted v depressing the space bar ard
continued by pressing the space bar again. The ESCape key will abor: 3 dsplay or command entry.

The 3.4 Executive is located 2t address EQ@A@H - EBFFH in Vectsr 3raphlc systeams, The physical
lmplementation of this program may vary according to the system invelved. In current systems as
shipped from the factory, the Executive occupies the lower three zarwars of the address space on a
2732 EPRM {or equivalent). The upper quarter of the addrsgas space = hat EPROM (s not used. The
2CB board in theae systems has been modifiad to not respond to amy nemory address in the BCOGH to .
EFFFH range. This allows these addresses to be used by other memory ards [n the system.
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5.9 EXECUTTIVE
HEXADECTMAL NIMBERS

The nexadecimal number systam may Seem Confusing Lf you are not familiar with i, but is clearly the
best system with 16 oit addresses and 8 bit data. It is usually not necessary to convert setween
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 wirtually any
introductory microcemputer baok. '

FEX NUMBER . CECTIMAL VALUE JARGCN BIMARY ?‘ITS

a 2

1 1 1

2 2 2

A 14 4

3 11 4

Cc 12 4

D 13 4

E 14 4

F 15 4

19 16 5

3 255 a8

198 256 1 PAGE 9

IFF 1,823 13

499 1,024 1K 11

(33 4,395 12

1300 4,396 4K i3

40938 16,384 18K 15

3649 32,768 IZK 16

FEEF 85,535 ’ a4K=-1 i6
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VECTOR GRAPHIC

CUMMAND PORMAT

Ixec>d - BOOT FLOPPY

Typing this comand causes a jump to location EB¢GEH which is located in the disk boat section of the
Executive, This will cause the disk operating system to be loaded into memory and transfer control
ko CP/M. This is cdesigned to be used with a Vector system using the DualMode or FD controller
board. The use of a Mlcropolis Disk Controller board is incompatible with this system.

Exec>C <ADR1> <ADR2> <AIR3> — CIMPARE BLOCKS

A byte-by-byte comparison will be made between the block of memory data starting at ACRI and erding
ar ATR? and a block of idenptical length starting at AMR3. 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 prams have oeen programmed correctly.

Zxec>D <ALR1> ATRAZ> — 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 representaticn is displayed in a
colum on the right. .

Zxec>E ~ EXTERMAL COMMUNICATIONS

The Executive will output anything typed on the keyboard through port 4 on the ZC38 single board
computer, the Bitstreamsr IT I/0 board or an appropriately addressed S8itstreamer I board. Anything
received on this port will be displayed on the screen. dNomally a 306 baud madem 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 %o communicate with a host in a full duplex mode. Operation at speeds above 304
taud requires the host ta send null characters after linefeeds, so that characters are not lost when
the screen strolls up. '

Exec>F ADRL> <ADRD <BYTEL> <BYTEZ> - FIND TWO BYTES

This memory range fram ADRL through ADR2 will be searched for the particular codes combination BYTE 1
BYTE 2. This s useful for locating particular commands or jump addresses. For example, if you
wish to change a contral character (say control D} in a program you may try FE 44, which is CPL ¢4
gince this i{s a common way of testing imput characters. If you wish to £ind all locations that <all
or jump to a particular address, say C760H, then search for 88C7. 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.

Exec>G <ADRL> = GO TO AND EXECUTE

ihis command will causae a jump to ADR1 to executa a program or user subroutine. As with all
Executive jump commands, the address contained on the stack is "START® (EJ4CH) and Lf the user
routine at ADRI ends in "RET", program execution will return to the Sxecutive., Approximataly 96
levels of stack space (s available, but of course, pushing more registars on thae stack than are
popped will defeat the return feature with undesirable affects.

Exec>H — DISPLAY MEMORY BANKS

This command displays the bank pumber of resident Video and Ram memorzy boards found in the systam.

Tage 4 7108-3258~-30—949 Rew. 5.0-A 1/29/82



5.0 ZECUTIVE
Exec>I {PORT> — INPUT FRCM A PORT

Execution of this command will cause the CPY to execute an "IN PCRT* instruction and the zccumulator
contents immediately following this to be dJisplayed. This ccmmand is useful in checking out
peripheral =quipment. Only those mris used Ly the terminal, cassette interface, ate., will concain
interesting values. All others will read FF since the data bus will be £loating when the "IN®
command is executed. .

Zxec>d — COLD BOOT

This command first checks to see which cperatimg gsystem is cresent in the system ard then jumps to
F8a0H. 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 locacion in R2M.
When that instruction is executed, which is a call to location 9d@38H, the CPY will jump zo the
—Zxecutive routine that dumps the register contents. The instructicon replaced with FF will alsa be
restared. If a program is loaded over @@738H, the breakpoint instruction will be defeared unless
RESET is depressad. Entry of the Executive at Z@gfH will clear the breakpoint, as will pressing
the RESET switch.

Ixec>( - JIMP TO LOW4 RAM AT 0GAQR

This command jumps to wmemory location 7099H which Is the beginning of crogram memory. This is the
CP/M warm start location.

Exec># <AIRL> ALR2> AR -~ MOVE MEMORY BLOCR

The data contained in memory starting at ADR1 and ending at ADR2 Is moved to memory locations
starting at ADR3., This command is useful fHr moving a program from a temperary storage locatiaon to
its correct address. If there is an gverlap of the two memery areas, interesting results are
obtained. Ffor example, ¥ 690¢ TBFT 6489 will cause the block of data from 80¢E8H througn 63FFH to be
repeated 3 times from 64@0H through 7FFFH, since by the time location #430H is read, it has 9een
oversritten with data from sBd6H. This is useful for bank programming of PROMs, or for creating
repeating instruction saquences for test purposes, )

Exec>N — NON-TESTRUCTIVE MEMORY TEST

Memary lacations starting at 3966H are real and the data temporarily stored. The memory location is
then tested tg see Lf 0@ and FF can be written and read correctly. This continues after rewriting
the original data until the flrst errvor is detected, whersupon the aldress is displayed followed oy
the data written into memory and what was read from lt. This command is most useful for checking
how much memory a system contains. For example, if the system contains 16K of memory, 40¢8 96 FF
should be printed, indicating that there is no memory at address 4099H. Since the test is
non—destructive to data in memory, it can be used at any time.

Exec>Q <PORT> <DATA> — OUTPUY TO FORT

The two hex digits "DATA"™ are loaded ints the accumulator and the instructien "QUT PORT™ is
executed. This command i{s useful for checkimg out peripheral equipment. For example, if a printer
is connected toa I/0 ocort 6, O 96 41 will cause an "A" to ke printed since 41 is the hex ASCII code
for "A". If theras are other usars on the system, be careful that you deo not output to the port
address of their memory boards as t'his may cause loss of data.

. Rew, S.2=A 1/29/82 7.09—4250-98—34 Page 7



VECTOR GRAPHIC
Exec>P <ADRL> -~ PRCGRAM MEMCHY

The contents af 16 bytes of memery centaining ADR1 are displayed in both hex and ASCIZ, allcwing‘
preceding and following Instructions to be viewed, Advancipg to the next instruction is accomplishe
by typihg space or cursor right (right arrow). Backspace or cursor left (left arrow) Joes
backwards. The cursor up and down keys move to an adjacent 16 byte block. Any hex characters :yped
will replace the existing contents of RM., After every keypress, the screen display is refrashed by

=i

reading from memory, so the display reflects the exact memory contents. To tarminats, depress
ESCAPE,

ExecxQ <AIR1> CALDRD> - COMPUTE CHECEKSM

The MOD 256 checksum of memory contents in the address rarge specified s computed arnd displayed.
This camand {5 usaful for checking prams or files to see if anything has changed. Any source flle
ar 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 veriiy that a
program being debugged has not wrikten garbage in the source f£lle or assembler.

ExeciR - REGISTER DiMp

This command will print a header identifying the 2Z-88 registsrs, and immadiately below it the
contants of all the registers. The flags are displayed with the letters Z C 4 E # for the zero,
carry, minus, parity even, and auxiliary or half carry flags respectively. The presence of the
latter indicates the flag is true. The contents of the memory locations pointed to by the 3, D, and
H register pairs are also displayed as is the return address on the stack.

Exec>5S <ADR1> AR <BYTE> ~ SEARCH FOR SINGLE BYTE

This is similar to the "F™ command, except that only one byte is searched for instead of twn. An
axample of the use of this cammard {s to display all lecatiens in a program where an output to a
port ceccurs (D3). The address of each lecation will be displayed followed by "D3* and the next byte
(the port number).

Exac>T AIRL> AR - TEST MEMRY

"This is an extremely useful coanmand, especially when Eirst setting up.a system. This command
cermits thorough testing of the system memory. A portion of a 64K byte psewdorardeam number sequence
ls written into memory from ADRL through ADR2, amd the exact same sequence is regenerated from the
initial point and compared with what is read from memory, If all locations compare, another partien
of the sequance 13 used to repeat the test which continues until it (s interrupted. Any memory
errors are displayed with the address, what was written into memory and what was read from memory,
respectively. This information iz all that is needed to pinpoint a malfunctioning memory chip.
This test 1s quite exhaustive If used for at least 18 cycles and is far superior to incrementing or
complementing teats 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 FFO2H on the ZCB board. Do not use this test If there are other users active on the
System,

Exec>U - JUMP TOQ F100H

This command permits easy return to programs in the transient crogram area of CP/M.
Exec>W — WINCHESTER CRIVE BOOT

Typing this command will cause a jump to E8@2H which is in the Disk Boot section of the Sxecutive
and containg the Winchestsr drive bootstrap loader. The boot program will cause the CPB/M gperating
system to be loaded into memory and control to be transferred to CP/M.

Exec>Y — KEYBOARD BECHO

This command causes keyboard input to be echoed directly ta the video driver amd can be used for
demonstration purpsses. An ESCape returns o the Executive,
page 8 718832582 3-30 Rev. S5.0-A 1/29/87
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5.3 EXBCUTIVE

Ixec>Z <ADAL> <ADR2> <DATA> - ZERO CR FTLL MEMORY

The memeory block Zram AIRL through ACRZ is filled with the byte "DATA", This i3 useful Jor saciimg
memory to Zers. The end of a file or assembled program will stand out more clearly if memory is
first zerced. For test purposes, single instructicons can be executed sontinuously so that Sus
waveforms are more easily interpreted. This is done by £illing a block of memory with a repeatad
instruetion seguence with a jump to che start of the block 0 that the Zragram loops continuously.
2e careful with this cammand if there are ocher users on the system.

VICED DRIVER

Yersion 3.3 of the Sxecutive contains an 2laborate video driver, The purpose of the video driver is
to accept a stream of ASCILI codes, and to write them into the screen memery in the prapar 3lace,
interpratim certain non printing control codes in a special way. Thers are ssveral spntry mines
the video driver. 32309 is recommended., The charactar code to ke prianted must be in the A
register, A CALL £009 will cause the character t£o be printed on the streen at the cursor msition.

All registars will be presarved.

Control codes ars ganerated by the keyboard by holdirg the control (CTRL} Xay dcwn while a lectar
key ls mressed., Control cades have values between § and 31, and are 64 less than the codes for the
torrasponding upper case letters. To demonstrate the features of the video driver, type Y after the
Executive orompt, and any keyboard generatad code will be echoed to the video driver. The fellowing
control codes are interpreted as special functions, wnile all others are ignored:

Dacimal Hex Control
Value Value Cada Deszription
2 2 (B BME THE CUURSCR ..
4 4 {"D) . CLEAR THE SCREEN AND HOME CURSCR
5 5 (") DISPLAY THE CQCLCE IN B REGISTER
3 3 {"H) CESTRUCTIVE BACKSPACE {also BACKSPACE kevy}
9 3 ("1} TAB OVER TO THE NEXT 8 MOLTIPLE {alsc TAB)
13 A " LINEFEED (also LF Key)
13 ) (™™ CARRIAGE RETURN (also RETURN key)
14 g (™) TOSGLE CURSOR
1 13 (") CLEAR TO END CF SCREEN
17 11 (") CLEAR TO END QF LINE
18 12 {"R) CURSCR DO
22 14 {7 TOGGLE REVERSE VILEO
21 15 {(“m CURSCR UP
23 17 "W CIRSOR LEFT
24 18 ("X CLEAR TO START (F LINE
26 1A ") CIRSOR RIGHT
7 13 ESC CURSOR ¥ POSITION [EAD-IN or

TCP (F SCREEN LEAD-IN

Experiment with the keys. There are special keys on the keyboard tn generate some of the codes such
as RETURM, TAB and linefeed (LF). If vyou are using the Vectar Graphic ¥evboard or Mindless
Terminal, there are aisa keys %or the cursor contral and 3ACKSPACE., A few of the Funetions are not
self axplanatory. A Control D sets the reverse video f£lag 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 symbel for a control code on the acreen. This can te
done in assemply language oregrams by outting the code for the symbol in the 3 ragister and calling
the video driver with Cantrol £ (35) in A. Inter zhe following machine code at FCIOH and =xecute it
to demonstrate this feature: &6 31 3E 35 94 CD 99 E@ CD ¢C B4 C3 32 FC

Rev. 5.3-A 1/29/82 7109—3250-0-32 Page 9



VECTOR GRAPHIC

CURSCR X ¥ POSITIONING

Many programs utilize random X ¥ positionirg of the curser. This is done by cutputting a three byte
. sequence tn the videc driver. The first code 1s ESC (1BH) followed by the desired X position and Y
pesition in hex. The top left corner of the screen is @, d. The assembly lamguage sequence 1B 46
88 would cause the cursor to move Lo line 8, character positicon 64 an the soreen. To send the same
sequence to the EZxecuytive via Microscft Basic, the following statement would be used: “SRINT
CHRS {27) ;CHRS (X+128) : CHRS (Y+129) ;* where X would equal &4 (49H) and ¥ would equal 38 (48H). adding
the value of 128 to ¥ 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
kayboard since ESC causes a return to the Executive.

The video driver provides an extensive range of special controls, however, they must te incorporated
into the software generating the video stream to be meanirgful, For instance a piece of soitware
that merely echoes all characters as they go inta its imput buffer will allow curser matien on the
Screen, but this will probably be meanimgless to the software.

SETTING TCP OF SCREEN

The logical top of screen can be set by sending the appropriate codes (escape sequences) to the
Executive pregram. To set the top of screen send: ESC UEL (line number) to the Video driver. The
line number must be expressed in hexadecimal in the rarge of 9H to L6H (8 to 22 decimal}.

FEYBOARD COCE COMVERSION. — VECTUR GRAPHIC KEYBCOARDS

Due to limitations in the kayboard encoder chip, the [] key on Vector Graphic kayboards is not
_encaded properly. The correct code i3 generated by a corwersion routine in the Zxecutive's CONVERT
routine, The codes for backslash and tilde are also produced by the control and control shift mede
of this kavy, :

(] KEY COMVERSICN:

- MODE KEYCODE ~ CONVERTED CODE ASCIT SYMBOL
unshi fted Fl =B | [
shifted gl 5D 1
control Bl 5C N\
contral shift Al TE -

The curser up key 13 also converted from 68H to 1SH which is interpreted correctly by the video
driver. Room is provided in the routine for up to 15 keycode conversions. Foreign languages
require additional conversiona. Tt is egssential that software utilize the Executive conversion
routine for this reason.
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11t} BASE
I
H JUME TABLE OF EMIMY POINTS
I
154 1 Cadne IHIT
GETSTAT: JHp KEVGTAT
GEMWTA WP KEYIWTA
PUTDAMTA: JHI VIO
(ETCNN Jup ESCAPE
CRNMINWTA L NP QNEIRT
WAHMEH WY : JHP STAITT
i
1 TABLE OF OUMMAHILG PO USANRT
1
ITNITABLE pa

]
]
i
1

FIHITIALLIZE ALY

FEETI KEYROAMD ST

SFETTCIE KETROARD TATA  |HO CONYEHT)
JOUTEUT 1 ' UEEH

fCGET AHI CLaNERT DATA

JEMAIRTTED OiEeTH

WA EUTHY BOIHT

o, 8,0, 40,8058, 271

ITHIALIZATIOR SUBRCUTIHE POl USARTS (AT ADLRESS (M A

HELOOP MVL B.6 JHO IF COMMMID HYTES
(1 13, THITABLE $STAITY OF BYTE TADLE
Moy C,A
orrLoae T ;OUTPUT A BYTE
Xnit, sOELAY PO 6 HIZ.
il
< JRNZ QUTLIXR? JSEHD HEXT BYTE
RET
i
EHIT D1 sHAKE SRE INT ke
Lx1 51, TEMPSPIR $SEF GTACK TD e OF COMPON
i
i IHITIALIZE WGMTS AT (ATS €,3,5,7
1
HVT A, T NIGIEST PORT ARESS
[HLTHOAT CHLL LHILOOR $IRIT AL LZES oNT
UL 2 JOECIUMEHT TO HUXT ADINESS
cpl ! JOECK FOi 20
NNz LHETEAT
Vil AT JEMAME [WAHK 1}
A A
S1h LULESY JCLEAN MNTIRILIER F1AG
I
' CIHECK MEMRY DANKS AHD PRICIE BT 5
] INTTIALIZE PAIVIETERS/FLANTS IH ALL BAIXS
I QUK VETEU BAHKS NID W[ TE PHUMPT
]
LEEIRTIECKS HV1 ¢, AT
MV 8,1 FSTAILT W1 BIANK )
Lxl U, VILELELAG JROIHRE TO VILLUFLAG
SIAX D JZERD VEDEOFLAL
It [+
STx I PZER) IAMILAG
LEENCIEK LA e D $ENADLE BANK
LX1 1,¢ CHELK LIV (LM



EQ4C
EddD
Eo4E
ER4F
ED5@
E052
EQ55
E956
EB57
E@58
Ed5A
E25D
EQ6P
EB6]
EBGE
E@s?
£06a
EABY
EDGA
EQe
E&GD
EQRE
EdAF
Ed70
Ed2L
En??
ERT3
En7s
EB7E
EBT9
EBTA
Eam
Ee®
ERBO
EAgY
E0B4
EfBG
€808
£gpa
Egas
£8BE
E@31
-ER9S
EQ96
Ep97
£897
EQ9A
Eagi}
Egrg
[A:L%]
EBaS
E@A8
EGAA
E@AL}
EDAE
EAGa
Eea}

7B

kL]

BE

i
2611
22€AFR
A

Bg

12
X3
pr¥yoll]
21D7E6
222900
Z108F &
7E

15

BE

"
812
18

1A

Bg

12

1)

A

Ad
249
g
CDFEE@
AF
Coi8ER
o]
celg
3acs
CBl19
j=el ]}
IE8E
CDIoE4

AETFD
11E9FD
EDSIETFA
L}

R

palel3:]
21peFa
220FFB
CDAZES
CDO2R2
HMra
E&SF
219768
4]
FEA4
CC10E4
FE41

USERCHECK2(:

USEACHBCKIA:.

CLRBIK

i
SThAT

KEYRIL

258

MV

51D
LDAX

ETAX

SHLD

AN

M,A
USERQIECKZI
XrFLAG

A BCH

H,DUMPRIGE

USERCHECK 1@

BEGN.ON
A
INILOCR

B
USERCHECK1®
B

a

A T4

VIEQ

DEPTLOC
D, BRRCOLE
BHETLOD

bl

M. A

8P, 5ITH
t, SCREEN
TOSCH
PHROMPT
ESCAPE
KEYFOL
58N
H,5TART
3]
'01_6'
VIED
'AI

PAGE )

IGET BYTE FrEM MEMONY
JCHANGE RAM

JCHECK IF SAME

JRESTORE RAM4

PS5KIP IF NUT ENABLED
JZERCA FLASS [OMDER DEPEHDENT)
JGET RAY FLAG

JSET BANKE BIT

FSAVE HEW RAM FLAG

1P

jRST 5

$JUMP ADIRESS FOR RESTART
ISAVE IN MEMORY AT RST 5
$CHECK VIDED RAM

JGET BYTE FROM MEMORY
JCOAHGE RAY

FOIECK [F SAHE

$RESTORE RAM

FEKIP IF ROT EMBLED
1(DE) » VIDEQ FLAG

JSET BIT
JSAVE NEW VILEG FLAG

1{DE) = RANFLAG

JGET RV FLAGS

JHASK BANK WITH FAM BITS

{SRiP 1P NOT BOTH VILED AND RAM
JSAVE ALL REGS

;DISPLAY B1GN-CH

JUSE PORT §

JINITIALETES KEYBOARD PORT
JRETRIEVE ALL REGH

jROTATE BIT UP

JEOOPS THIY) ALL BARKS

JTURN [N Baty )
1TOGGLE CRSOR OH

(L = ALXHESS OF DNEAKDOINT
IDE = ERGTACTION STORAGE
JSAVE D€ AS DABAKIOINT ADUIEES
JUET INSTRICT M

IPUT BACK TN MEMORY

TTHITYIALIZE STACK
JINITIALIIE TOP OF SCREEN

JHEAD KEYBOARD
JLOOP IF HG THEUT

HANCE TO LPPER CASE
1PUSH HETUIN ADONESS

$GIECK FOR CLRSCH
JECII0 CLEARSCH
JRANGE QLK

£085
E0B6
EenA
EaD9
E8DC
EGBD
EoGF
EBCE
EBCt
EBC)
EOC4
EACS
]
EECT
£8CH
29
EBCA
EGCA
E£0CA
EBCA
EBCC
EOCE
EODG
2602
Focd
E8D6
E8DA
EADA
E6UC
EBEE

EBER
E0L2
EBEd
EBEG
EQES
EBEA
EREC
EREE
LEFe
EOF2
EBF4
EGFS
EOFB
EAFA
EAFC
EBFE
ESFE
ElBQ
£103
El0)
E1R6
E189
ELBB
ElE
E10E
EL1}
ElL

ba
fESE
od
TICAER
F5
D64l
a7

SF
16@p .
19

SE

23

56

]
Fl

E9

glea
BOES
8383
CBES
PCE?
AJE]
e |
GBE]
EEE]
SREZ
ClE7
143
PEI
61E1
FLel
14Ef:
E2
CEER
AFE]
BIEZ
@BEY
97e0
@2EB
F7ER
7E2
2PE]

JE8d
CligEA

21h3F1
118720
e

CD4CEL

21FSPl
118526
JEAQ

]
SECH . Onit

ERkE3z

3 e7ECRIRRTITRDLDACLEREILLLT § BIIAREEILE

£

XK

CALL

X1
[X1

PAGE 4

JTOO HMALL
o5
1 TOG LAIGE
H,eMDI8 ML = START {F OMHMEND TABLE
Paw J5AVE CIANACTER
At JSIRTHALT ASCEL BIAS
A JDOUBLE FOIR 2 AYTE ADKMESS
E,M
o.a fDE = [HLEX
D F{HL) = JUMP ADDRESS
" EM JGET LSHYTE
H
] 1GET MSUYTE '
JUL = JUMP ADINESS
P .
NAAY WE GO
START Y
FLBOOT B
<oMpa $C
IEXTUL bl
EXTUCH 16
FIun :F
EXEC G
SYGTAT m
PLWPT T
CoLD 1d
SETBRK 3K
Lo L
HVED i1,
HLMT iH
P 10
PROGIAM 1P
CUHKSS jiv)
MESS 1R
bl 15
THMEM T
USHER Ju
S5TnHT v
MELOOT ™
STAIT X
ECIX 24
ZEINM iz
A d
VILEQ
H, HORIZ A By SCHREEN] 9
U, 2A07H
ASTFH
[ROOA
H 6WATZ*6SCREENE 2]
11, 260501
A, BRI



PAGE S BNGE R

€116 CDACEL CALIL, LIUMK . E83 3E@89 Hv1 ;9 $ FOM BAME HIMBER
ELI9 El8n 90 1l n

E1L9 2140F2 LX1 H, IKI[Z 4 T YSCIEER 23 E18H CDEAE2 CML  PT2 sPRINT DAHK HUMBERA
EYIC LAz EX] D, 22011 : EIBE 79 M AC TREIRIEVE RANK BYTE
ENNF 3E20 MV1 AT E1BF loFd OIECKUSERZO: WHZ  CNECKUSFRLA sLOOC THIN ALL DANKS
E121 Cparsl CALL  [RGOY £19) 9 ner

E124 E197 )

E124 CIITES CHLL  PTSDNG Eig2 J*% COMVERT ULP TO 4 HEX DIGLTS TO BIN

E¥27 1R1ADE 1.:) ESCP,26,0 £192 )

EI2A 5R454154 mn 'WECTTIR GRAPHIC EXECUTTVE 5.00° . E192 oER4 NIEX HVI Ced (OAMT OF 4 DIGITS
EL2E 4F522047 EIDY 2lpana AEQ xt n,n 116 BIT ZEND
E112 52415048 E197 CDAZE? AHEL CALL FACAIE

E136 49412045 EI9A FE28 ol v 1SPACE?

El A SA154155% EI9C 2310 e SPCUVH

F1IE 54495645 . ET9E (ICRE]L CALL 1% T OHELK VALIE

ET42 204526 W EIAl 38F4 JRC MIEL

£146 62 E1AY 29 DAD 1l MUY BYLR

EL47 1840n0E m ESP,d, 13, 141800 ’ E1Ad 29 DAD 1

£144 €9 RET EIAS M9 s 1] !

EY4c ELAG 29 [AD It

EY4C ES LR PUSIL E1n7 B5 ADD L

L1440 42 M o0 ELA3 6F Y LA

El4E 77 LINX18; My Mo Eix9 BD oA c 14 nsTs?

£14F 23 THK I E1RA 2DED JRHZ MIE] TKEFP REALNLKS
ELSH Lare NIz BOX18 E1RC W Xan

EIS2 El rop i EIAD 3E26 SPCE MVT A ;PRINT SPAUE
E153 1S PUSH n EIAF CI1DE4 Py Jup VILED

E154 115000 LXE D,Bd El82 iEap CRLF MVl A, B0t $PRINT CR

E157 19 DAD ] E194 CPIOEL CALL  VIDEO

£158 B} e D E1B7 3EeA MV1 A, 088

E15% 1D CR E EiB9 16F4 an PICH

£15A 20r@ Janz [HBAY E1BB ) : .

E15C C9 - RET E1BB CD10E4 SPOOVR CALL  VIEED

E15D ; . E1BE Qe IR SPCE-L

E}SD 1% EXECUTE TIE PROGRAN AT TILE AMIIESS 4#4 E1CH H

E150 1 E1CH ¢ CHITK FOR HEX WALUE, CTHVERT

E15b CDITES EXEL CALL  PRETNG E1CH FED Hex cri ‘et i<a

ELAE A74FAD0 ori Go ELC2 DA RC

E¥6] Craezel CALL AMIER FREADY ADD FiUM KB E1C] FEA Pl e >0

El6h £8 XCUG ) EICS 1809 ane LT

EI67 E9 e nTR FNHD TO ST EICT ERSF ant SFI JUBPER & LOMEIL CASE
£l168 : E1CY FE4] CPL Ar Loy

Ei16H : LISPLAY SYSTEM LATEMARE STATUS EICH DB RC .

E16d : E1CC FE4T CPl1 (L F

E1RB CDV4ES SYSTAT: CALL RPFSING EICE 3F ™M

ELGH 524100 o TAM? EICF DA RC

E1GE IAFFFE L IAHFLAG ;POINE TO LW RNY FLAG E1Ds CDIDEY M CALL  VIiED .

E171 £DIFES CML.l.  (ECKUSER FCUBCK AND FRINT ACTIVE £1D1 D& U1 16 $ASCTL DIRS

E174 CIF4ES CM.L  RPTSTUG FBANKS EiD5 FEBA cel 18 ;OIGIT p-10

E177 56494445 orll WITEQ' E1D7 3882 JRC MFA

E178 CF EID9 DGE7 1 7 JALIMIA DIAS

E17C INFEFF uw VILEDFLAG {HOA CUHBCK VIDEQ FLAG E1DB A7 ALFA Al A JCLEAR CY

E1TF U608 QULTEIG R MVT 8,4 ’ (TEST 8 DANKS E1pC €9 AET {HITH CY CLEAR
E)8] IF CHFCKIGE M AR JROTATE BIT INTO CARRY i E1DD )

E1B2 Jeun JUK OHECKDRERZ 1SKIP 18 HOT SET Einp 3 READ 2 DIGITS FROM TiE OWGOLE

Ei84 4F MOV C,A FEAVE BANK BYTE E1D{ PEB2 MIEZ HA C,2

E1BS CIniky TALL GPCE fIPLKT SPACE E£10F 1811 Ji MNIEG



1E1

1E]

1EY CN92E]
1EA 18AC
17 ]

186

1E6

1E6 CDB2IE2
1E3 20FD
1E8 FE6R
‘1€ 3BCR
1F¥ EGSF
IFL IBBC -
AF)

1FY COO2E2
1F6 FEZE
1¥8 P
\1F9 CORA2E2
J1FC FE2D
IFE C2FOE]
28] C9
13p2

1202 CDAFE2
205 8
206 CDTED
209 FELD
1208 CA97E@
2E C%
.28F

I29F nhag
211 ERdD
21 c9
2k

214

214

1214 D)
‘216 C9
217

.217

ik

1217 poal
£2t9 ES
E21M L5
E21R 81phoa
E21E 213IF2
E221 Enal
333 6
£225 23
E226 EAZIF2
£E229 1881
izm e
22X ERIF
S22 C]
E22F El1
z2le C%
£211

E211

PAGE 7

!
1 SINT RAUTINE TO BAVE CONE

TANEX CALL MIEX
: Jn NIEX
]
§** HEAD FROH COMSOLE T REG A #%i
I
I CALL  ESCAPE JREAD KEYBOARD
Jng RDCH
cPI (]
JAC PTCH
T SE1
JA PICH
I"*NHE CALL FSCAPE
CPI 1 L]
RHIZ
i ¥es ¥ CALL.  ESCAPE
CPI | I |
JNE PLOE
RET
l’ -
ESCAPE CALL  FEYSTAT
RZ
CMLL  TATAOONY
cel ESCP 1ESCAPE
Jz START
RET
H
KEYSTAT ] onE
ML RO
RET
I
; KEYBOAT) DATA FETCH
]
KEYDATA: s oD FREYDOAIY) DATA
RET
F
1 ¥EYBOAID FETCH RHU COME COMVERSIMM
1
[ATAC RIS IH D
CONIERT : PLESEL H
PUGH B
1 B, TRELEMD-KTABL/ 2
1X1 H,KTABL
1009 cct JOOHPANE ‘TRBLE
JHRE FHn
THY ]
JPE Loop JCONT LODKING
JR HFHD
Fun 2 4. AN JHEW {0E
MPND , a1 7HH tMASK LN
P 1
POP "
ner

I
t THIS TAIME TAH BE EXTEMOED [F DESTHED

E231 E15D
E213 Fis0
E215 Al7E
E237 BIC
E239 6415

E2¥ EIB =

E238

E2%

E23B

E238 CDYTES
E21E 41494053
E242 554DA0
E245 CIE]EL
E248 86RO
E24A TE

E248 88

E24C {7

| E24D CORHIED
'E25§ 20FB
lB252 78
{B253 Cleae2
iE256

E256

E256

E256 CDTIES
E259 424F4CH4
£250 20424P4F
2261 D4

B262 IABOFD
E265 FECJ
E267 CABNFE
E26M CD74E5
E26D 4EAF2053
E271 59535445
E275 CD

E276 €9

E277

E277

E277

E21? CDVIES
EZTA 4543404F
EZ7E AR

E2TP CDE2EZ
£282 CA18E4
€205 18¥e
E287

EZ287

E287

E287 CDTIES
E28h 54455354
E20E AR

E20F CDELEY
EZ92 O15A5A
E295 CNCLE?
£290 C5

£29% E5

E29 D5

KTABL

TARBLEMD

8588888

o1t ] CALL

3

CHESMLP

Ch/M LR BOCT

H
¥
¥
gL CALL

RET
i
1 FEYBOARD ECHO ROUTINE

I
ECHQ CALL
ol

BoLe CALL
HL
JR

1

14* MEMCRY TEST ROUTINE

L

TMEM CALL
P

CALL
LAT
CYCL ML
MEH
nell
PUGE

B8EISDH
ar1s8i
OALTEN
801501
gﬁﬁl&ll

KTARL+2D

PTSTNG
‘ClRSU !

TAHREX
B8

L1,

B

Bk

BHP
CIKSHLY
AB

Pr2

FTSTHG
'COLD BOOT!

MLUETART
acut
COLTSETART
RETITHG

"NO SYSTEM*

PTSTHG
YECHO 1

ESCAPE

YiDEQ
BCOLP

PTSTHG
'TEST '

TRHES
B, 5A5ML

I'MNGE O

JLOOK AT XKEYDOARD
JPRINT IF KEYPLIESS
TCONTINUE  LOCPENG

JAEAD ADNESSES
I8 B,C

sKEEP ALL RESS

+



E298 CICIEZ
E29E 78
E29F (DYIE)
E2A2 CZ9PE2
E2AS DY
£2A6 E1
E2A7 C)
E2M E%
E2N9 D5
£2A4 (TX1E2Z
E2AD TE
E2AE BB
E2AF C4ELER
EZD? CDU3E)
E285 C2AME2
E288 DI
E2B3 E)
E28A IE28
E2HC (D1QEA
EZBF 1804
EXC1

EX) Cwiel
o, of 1}
E2C5S £hbd
B2C7 AT
E2CB EMCCEZ
B8 37 .
£EXC 79
E20 17
EXE 4F
E2CF 78
E2 17
E) 47
E2D2 €9
£203

E2L3

£207

E2D1 CoB2EL
E206 COFIEY
E29 ¢
E20A CLEAE2
Emo 0
EILE CI2DE7
E2EY
E2E) F5
E2E2 CDUIEZ
E2ES 78
E2E6 CNZRE7
E2E9 Fl
EZEA FS
E2ED CDFLE?
E2EE F)
E2EF 1844
£2F) ¥
E2F? IF
€2F3 IF
E2F4 IF

PAGE 9

JHRITE IN MEM
1REPEAT L0

$AESTAUE MIG
IVALIES OF

SOEN HEMW SB)
;READ MEM

JOCHE HEM

JCALL ERRIE RTH

JLOK AT B
JHASK BITS
JCLEAR CY
JRMP LF EVEN

JLOCK AT C
INOTATE O¥ IR
JRESTCRE

JLOCK AT B
JACTATE CY [H
JRESTIRE b
1RETUAH W HEW B,C

JPRINT CH, LK

JPRINT
JASCIT
1COUES
RO ADLHESS

ISAVE AU
JERINT AOD.
JORTA
SRITIEN
JOATA TIEAD

ISILIFT RNT 4 BITS

TLoe CALL  RHDM
MO M,B
CALL  owp
JHZ TR
FOP )
e H
Fop B
PUSH N
PUSIH D

ALOY CALL  Ream
M hoM
o B
{HE FRR
CALL b
JHZ ALOR
FOP D
TP I
Myl ALY
CALL  VILEO
M cYeL

1% TIUS ROUTINE CEMERATES RAHDCM Ha$ #44

Rl CALL  PAUSE
M Al
A1 BBAH
RiA A
JHE PEVE
1

PEVE MV AC
RAL
MOV e,h
N A,B
1AL,
Mw a,h
RET

i

$44 ERKOR PRAINT OUT ROUTINE

i

FrAD CALL  CHLF
CALL  PAISE
MoV AN
CALL  PT2
MV AL
e PT2

1

EilR HEsIL P
CALL  PIAD
MY AR
CALL  TZS
g i

F12 PLSI S
CALL HIHIL
e oW
JH aIHL

Bl RAR
HA
RAR
HAlL

E2F5 LGaf
E2F7 Chld
EXFY FEIA
E2FB DALHEY
EJFE ChaY
EJB0 Cllded
El3]

Ela}

EJB) 7B
B84 95
E3e5 2082
EJB7 A
Elg8 9C
EW9 21
Elgs C9
Ela8

Elpa

EJgE COTIES
EIPE 5458C)
E1ll Cipgel
2314

E3N4

E3Ld COTIES
E3}7 4cqroes2
£31B 41C0
EILD Claged
E32@

EX28

EI20 CDTIES
E123 46494040
Ei27 Ad
E128 CDELE}
EJ2B £5
EIX (INNEL
EJF 28
E3¥ E}
E33l Cl
Elzz n
£33 COIED
E13% C8
E137 18F9
21X

E3¥ 47
E13n CDTIES
E13D AD4F5645
£341 ag
E342 CLE]EL
£345 £5
EXa CD2E]
E343 EB
EMA EI
E34B 4E
EMC B)
E3{D 78
EYE FE4D
E315@8 2804
E352 TE

BLHL MHI L35}
AnI 48
CP1 hb
JC VELED
Ml 2
JMP viten

]

1 COMPARE ADIMIENSES AND LHUREMENT I

P N A E
SuB L
Jiwlz i
s 4.0 A D
fraltl il

5.5 I i
RET

i

;7 JUHP TO USEN BAH

USER CALL ITEMG
urH “TRAS
JHP TPA

¥

] MMP TGO RAN AT B

LinaM CALL PTSTMG
DTH ‘LD BAMY
JMp [l

]

] ZERQ R FILL HEMOAY WITH A COIASTANT

TEMH CALL PISTHG
o 'FILL Y
CALE ThRIlEX
PsI Il
CAhLL AHEZ
X6
XAiL
roP B

Lo Ky H,C
CALL Bl
17
JR Iy

¥

MOVER LY H,A

. CAILL TSI

urn TMOVE ¢

MOVENTR CALL TAIEX,
PUSH §]
CALL HIEX
il
AL

ML MY C,H
Xl
Mo A B
CP[ IH‘
Jikz HEXL 1
" AH

PHNGE 1D
ILOW 4 BITS
TASCIT HIAS
JDIGIT -9

FLIGIT A-F

tREAD RINIRESSENS
1SAVE B

REALD 2 DIGITS
SRESTCRE W, 1.
JHRITE [N MEM
FOMP AND, i 1t
FRETURH IF DOME
JOOHTIHUE TIL 1XHE

$SAVE QOLE

READ ADLMEDSES

THACK TO RIMALL



E353
E154
E355
E356
E3157
El58
E359
(Lo
E}SF
E}61

E3sl

(A2

€368
E368
EJAE
EJGF
E17l

E£172
E371}
EIM
E31?
E379
EJ?A
Ei7B
EliC
EY?F
E30p
E3nt

£33

£l

(413
EJaM
EMD
EHE
E331

E332

E39]
EJH

E19s
E¥9%
E197
E79A
EXD
EX9E
Eng
Elnl
EJA2
Eln}
E1A]
E3nG
EXpa
E3rAD
EWF
E3B@
E3¥B]
E3B7
E3BA

EJ

7

E}

71

23

E}

I 1ED
CA9TEQ
18EA

CUTTES
4454020
SIFIR
218000
4E
@6EF
w

7E

B8
C2ICE}
(L]
]

E

08
CIEIE2
H

1
188

COI7ES
434D50A8
IEIEL
ES
Oy92€E]
ER

e

23

EJ

BE

16
CAElE2
MeIE
E]
202
Pl

g

F3
COIIES
15494E44
DI2ME
tdoa

[
€07IES
A6494E44
D31rxg
TE1EL

HEXCH

7 HOH DESTIWCT IVE MEMORIT TEST

HOMT

HULOE

ERRJP

i COMPARE TWOQ HLIOCKS OF

oM

1 SEARCH FOR SPECIFIC CDIES

Flun

SHOENT

XTIL
wv H.A
XTHL
oV H,C
KX H
XTIL
CALL  BMP
Jz STRRT
JR HLOOP
CAEL PTSTHG
DTH ‘HEM TOP'
Lx1 u,9
Mo C,M
ML B, AFF1
MoV M,B
My MM
o 13 B
I £RIP
M1 B, 8
MV H,B
Mo AM
ou B
M2 EAR
MY H,C
X i
NDLOP
MEMORY
CALL  PTSTNG
Tl icap !
CALL  TANER
PEIL H
CALL  MHEX
XHS
MoV AH
T H
XTELL
M L]
MO B.M
OHZ ERR
CALL BHE
ATHL
JRHZ VHLOP
or P
RET
PUSIL  PSW
CALL  PISTMG
brrit FLHD-2 '
Jn SACIIENT
pUSIt  poW
CALL  PTSTWG
oril FIHD-] "
CALL TALIEX

PAGE 11

I1START AT ZERD

JPRINT ERROR

E3oD
E3BE
EX]
E3C2
EX3
BE3C4
EXCS
EXT
EX8
EX:A
BEXH
EXE
EXF¥
E1Dd
E3pl
ElD2
EJD3
E 305
E3IDS
EJDd
E309
E3DB
E3DC

E5

40
El
IE
a8
212
Fl
FES)
F5
2086
21
7€

E3DD 28

EXE
E 3DF
EIEL
EIE2
E3EJ
EJE4
EJET
E3EA
B3
EJeo
EJEE
EJEE
E3IEE
EW1
E3IFd
EIF7
E3F0
EIFA
EIFD
EIFD
EJFD
Edae
E4p4
E407
Ed6a
E4es
E4B0
E4pe

B3
2806
23

e

28
CLELE
CDaIEY
28E5
Fl

ce

77ES
494ENY
CIHAEL
4B
EN78
CICAER

CO77ES
4F555480
COIME]L
CDCOE T
40

59

=]

- GKP

PisH

crl

CPl
sy
JRZ
THX
e
X
e
JRHZ
TRY
MOV
CX
CALL
CALL
JrZ
FOP
RET

[t}
MIE2

B,L
H

lsl

COHT
H
MIE2

c,L
1]
AH
B
SKP
]
|5 1
IS
@
1]
AM
H

¢
SKP
1
AeM
H
ERIt
BHP
CoNT
PO

H
§ IHeUT DATA FROM A PORT

PINET

CALL
rn
CALL
MK
b1,
JMP

I
1 QUTPUT TO A PORT

poUTP

CALL
or
CALL
CALL
N
ore
RET

TSHG
IIH 1
MIEZ
C,E

A

T2

PTUSTHG
'OUI' 1
AIEZ
MIE2
C.L

E

PMNGE 12

15AVE N

TREAD} 2 DIGITS
H=CO{E,=F
IPUT OE [N 6
JRESTURE U

PREAD 2 BIGITS

;READ MEMORY
JOCHPARE T CODE
JSKIP IF NO COMP
pFEICH CONTROL

pREAD MEXT HYTE
JDECA ADIRESS
JPRIMT CONES
1ARCK 1P DOHE
BACY, FOR MORE

JRERD 2 DIGITS

JHEAD 2 DIGITS
(REMD 2 DIGITS



E40E
E{ug
E48E
E4UE
E4oE
E4uE
E4BE
E40E
E4PE
E4PE
£48E
E4E
EqDE
E4DE
E40E
E40E
E40E
E40E
E4DE
EAUE
E4QE
E4uE
E4EE
E408
E40E
E40E
E41E
E4uE
E4BE
E4DE
E40E
E4OE
E40E
E40E
E48E
E{i8
E4le
E4)]
E412
E411
E4l4
E416
E417
E41A
£410
Eqle
E420
E42]
E42¢
E427
£424
Eqa
E{20
E438
E432
E415
E41A

sg =
dein =

EL4

F5

€5

L5

ES
E67F
4F
CLCE4
IAENFY
AT
264
n
12EAFR
CAYES
CYZAES
19
FE20
FailFy
(351
FXEE4
E5
21494
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"l‘litllilli‘ili"l.lﬂ.‘l"l’lllhl‘.llllll*

] VUEQ IHIVER FOR FILAGHMITER (I

! .
JROSRRMARALARA R AL L AR NS AN AAAR AR AR ANAM

AhAN Al A AR RN AN AN R ARAN A AR RN AR RN

COMTRUL COLE CUMMAHIG 2

(8]
{1
{E)
in
i
in
(M}

|
Q
(R}
im
]
i+
(%)
{2}

HUHE (ansan

CLEAR SCREEN

FRENT COWTRL, COUE
BACKSPACE

ThB

LIHEFEED

CRIWNAIAGE HETUNH

HO CUHLGR

CLEAR TO EXD OF SCNEEH
CiEAN TQ END OF LIKE
Cumsin pov

TOMLE NEVENSE VI[EQ
CIRSM up

RGN LEFT

CLEAR 10 START OF LINE
S RLGEr

E5C XY PFOSITION [EAD-SH

1
I
$
|
i
i
¥
¥
H
]
TR
!
!
H
i
H
*
¥
I
!
I

>R OERE R oR R EEEF N R

'“tlll‘*lililitil.ll..‘.“l)‘lll“!.llll.ﬁ‘

H

i VILEQ DOARD PARAMETERS

T2
VERT

i
TVIEQ

1
VIIE]

D1SPL

HOY

EQU a2
£ 24

MVT AT 64

MEH  pSW
SH B
mEN D
psH 1
FYi a7
MV C,h

CALL LIFTCUS
Lom XIFLMG

3313 A

Jh2 HOXY
on A

STA XYFLAG
Jz YrOs
qHp APOG
MOV A, C
<Pl '

e IHL1HT
crl LCL-TABL
Jap RET
PEIL

LXI 1L, "TABL,

JHO. OF CLIARACTERS
JHO, DF LIMES

JTOGGLE VILED

JMASK OFF pGRIT
JEUT CIAR TH €

FERASE amnson

$GET MISITIOHING FLAG
JGIECK 1F THIE

JUKIP [P FMSE
JUECHEMENT FLAG

J5AVE HEW VALUE

1Y I8 SECOMD VALIE
JELSE X

JRECOVER CIAIRACTER
IPRINEING COLE?

1TOD LAGE?

FOURSOR 1IN HEMORY
ITALLE SThirT

£l
B4
E4x
£430
E43E
E4dl
£442
E441
Ed4d
E44d
£445
E446
Ed47
Ed48
Ed49
E44n
b EV:]
E44C
£44D
244
E44F
EdSE
E451
£452
E45]
E4S4
EASS
E456
E457
E45E
£459
E45A
E4%B
£45C
E45D
£452
E45F
E460
Ed6p
E46¢
£46)
E461
E464
£465
E466
Edf6
E465
E46A
E46C
B4
E46F
E4T2
E412
E4l5
£477
E419
E479

SF
16BY
19

SE
216ABEY
19

£3

c9

GE
6E
63
GE
68
of
fE
6E
12
59
12
6
6E
4
n
6E
9
Al
12
BE
6
B¢
&E
BT ]
3]
GE
Bb
3

48

WA ER
A9
n

pLYE 30 ]
X
FELQ
pL]
AF
JzDary

nucm
Ft17
2023

21940y

VAE 14

GRLLOVER
JEXRUTE [T [HE
i#

L

B HRHE QARG
I1c

10 CLEAR SCREEH
1E PUT MOHITOL

10 BACKSPACE
1 TAB (NER
3.1 LINE FEMD

3H CARLIAGE RET
N HO CURSHIY

;P CLR SN CTO B
40 Cth LINg TO FHU
s CURSURL LXkRI

+T TOGGILE VICED
U CLLsan up

iH QRS LEFT
X CLIU START (F LN

17 QMU OIGHT
) [ ESC=xY LEADIN

MoV E, A
MV 0,y
wD D
MOV £, M
IXT u,PcL
OAD D
XML
NET
) CONTIOL CIMRACTEN JUME VABLE
TREL [+ ] RET-§1L
uw Lel-get
10 [T
n RET-1CL
o PAM-1CLL
53] ICL-§CL
o] RET-FCL
a] RET-1CL
131 LBACKSE -EC1,
no TAB -ITL
La Ly -l
e AET-ICL
a8 NET~110L
uil CRET-1CL,
o NETH1-PCL
[43] NET-1CL
¥ i] CLEHD -[1L
. o CLLINE-%XL
a5 LINF-PCL
ra RET-{CIL.
m TVILF-PCL
08 CUAtIP~ICL
e 1] RET-PCL
oo BACKSE-ICL
B CLSTINT-FCL
v ] RET-CL
5] EOL-PCL.
[E:) LEDIH-IXE.
i
I BILINT CULE [H B REGARMELS
o] C,B
1 TUHE NIE QIAWCTER ON TIIE 5HEEN
PILERT LA VFL
Iy C
MOV M, A
1 EOL CHECKS TiIE QU5 POH Fuil £H0 OF LINE
EOL (§FY QU0
IH A
cm 38 1YW
e TRYUET
X A
GTA Cuons
FBVE [N 1 LIHE -
L 1A LINEHO
cri VEKT-|
M TN
§ SUHILL UE e BINE
SCROLL 1X1 1, LT



E47C EDSBDEFE

Ed88
E4dB)
A 1N
Ed85
E486
EA38
E4BA
Ed{38
E48D
E48F
£492
Ed92
E493
E495
E497
E493
E49%
E49R
E49C
E43D
E448
E4A2
E4A2
Eda2
Edrd
E4n7
E4R8
E4MA
E4rB
E4AC
EdLE
Edon
E458
E4B1
EdBL
E4B7
E4B9
£489
EARC
E4BE
E4Cd
E4C0
E#2]
EACE
E4C7
E4CA
Edra
E4B
E4’E
EWE
EAG}
EAD2
E4D]
E4i3
E405
EdADG

19
EDAG
heg
x
FEF7
28F7
0
FEBd
20F2
IADCEFR

En
1101
3610
Fal

25
29Fh
n

X
lacre
le2c

nze
MDBFY
LY
4
n

2
620
1418

JWBFR
0
FIXCBES
1811

apars
Fed7
13A9

CDEBES
AF

JaxXm
Ep.ve 33

AF
120HFH

ECEA
E}
43}
cl
F}
<9
JAs

PAGE 15
LOED  TOSCN
DAD D
o Lot
Lot
MO | W
el WOR1Z *VERTH SCREEN/256
JRHZ  SURL
Mo AL
CPI NICRA 12 WERT+SCREENS 3FFN
JNZ  SCAL
LIA LENENO
J ERASE BOTTOHM LINE
EBOTL - XCHNG
HVE B, HOAIZ
ELOP Hy1 LR
THt H
xR a
JRNI  ELLP
A A
HOSCRL ™ A
5T LINEHO
JR RET
7
) ERASE BEFOIE BACKSPACING
DBACKSP MVT M, 28M
LA CQUHPOS
RHA A
R RET
ICR A
X H
Kl M, [}
JR TADRET
} MOVE TIE CURSGR BACK
BACYSP Ln CURPGS
i A
Ip TABRET
JR CRET
; TAB OVER TO THE MEXT B MILTIPLE
TAB LDA QRPOS
] 7
JR EOL+)
t CLEAR THE SCIEEH AND SKME UP
FuIH CALL  CLEAR
IKHE Rith A
S 1.INEND
ST VFL SO VID FLAG
§ CARRIAGE RER
cer XA A
TADRET ST CURPOS
§ AETUN T TIE CALLING ROUT \NE
RET CALL  LIFTONS
pop "
op o
! FOP B
rop pad
RET
VU (97 VL

E4D9
Edne
E40e
E4cp
EAER
E4Ed
E4E]
E4E4
EAEG
E4ET
E4EM
E4EC
E4BC
E48C
EARC
EAEF
E4F2
EAT6E
E4Fd
E4rg
E4FA
EAFC
E4FD
E4FE
E4FE
E{FE
B4FE
ESGE
E58]
E583
E586
ESea
£5@9
ES8A
E£58C
ESPE
ES1@
ESlP
ESL)
ESIé
ESLY
ES1A
ESIC
ESle
ESIE
€529
£522
E<$Zl
523
£521
E525
E528
ES2M
EH2N
ES20
E52D
ES2F

EEBS
AZD0FR
18EE

IADCHR
AT
HEB

0
120CFR

XRI Esn
STA VEL
JR RET

I

.1 HOVE TIE QRS Up

Qmsp [9¢.0 LENEHD
NIA A
JHZ RET
LCR A

STALN S5TA LEREND
Jn RET

18E2

ADCFE
QETES
freieleity: ]
1680

19

e

EERG

7

cy’

CDIAES
laca

rrers
3628
21

X
FES@
10FR -
18BE

2180FQ
24 FB
AP
JIEAFE
3629
23

ic
FEFd
20Fd
<9

ea2
I2EAFR
1984

79
FE7F
2984
priptiaL

I
} CALCULATE MEM M)D FRCH QRSO POSITION

I

LIFTCUHS LD LENEHD
CALL CALCULATEL INE
LIED CURPOS

Hv1 0,9
DAD D
MOV AR
XRE 8 a1l
HN A
RET

i
j CLEAR TO EMI) (F SCREER

CLEH} CALL WiseC
Jn RET

3 CLEAR TO BHD OF LINE

CLLIHE LDA QMPOS
HVT H'l )
HE il
{211 A
crr Ha1Z
Jiwz CLLIKEY
JR RET

| CLEAR THE SCREEN

CLEAR LX1 11, 5CREEH
SUED  TOGOH
FIZPN A
SN KYFLAG

THREPC MV M,
ERX [}
2.4 All
cel BCHREEN 2040,/256
JaNz WIGIC
AET

i
7 PROCESS [EMD [H COOE

LEDIN HYT A,2
STA NYFLMG
JR RET
1 GET X AND Y CHESIH POSBTTIONG
X5 HN AC
cri TR
JRHE s 1)
STA TOELAG

CAGE 16

JGET CQUMRENT 1.1HE

JGET MEMOIY ADDRESS FOR LINE

jGET POSITION OH LINE
|DE = X POSITION

JHL = CURSCA POSITION
([ET CHARRCTEN
[REVEASE VIDEQ

(PUT CIAR PACK

JSET TGP OF SCHREEM

JIEAD XY LEAD-TH FLAG

JGET X IDSITIN
[CHEZK FUOR 878H
s3RIP IF HUT

J5ET TURFLAG



E532
E534
E536
E538
E53A
E53C
ES)C
E53F
E54p
E542
E543
E545
E547
E549
ESdB
E548
ES4C
£54F
£552
E554
£554
E554
E554
E55S
E558
E559
ESS)
E£55E
£561
ES64
E5A7
E567
ESE1
567
ES67
ESEA
ES6D
£568
ESGF
EST)
EsN
EST
EST4
ESM
EST4
E5MY
£578
EST9
ESTA

ESIB’

ESIC
ESTF
£5980
E582
E5G2
ESB%
E589

1896
FESI
a9l
JE4F
loar

AN
87
2012
79
FE18
1828 |
K17
180c

AF
ERIpityt)
CDECEY
1aar

AF
12EREY
9
FEL]
DICEE4
CIHTES
220KFB
CICEE4

219ar7
11801F
X

19

frie
20FA
c9

couzt
El

IE

23

€3

»?
CDIpES
3]
18r%

COI4ES
15780501
A

FACE 17
JR RET FRETUH
wusio: CPL 112
JRC TAHNIET
HVL A HREZ-Y +SET TO MAX
JA TABRET :
' .
Yus LIA TURPFLAG IGET TOP SCHEEM SET FLAS
o £1.9 A FCIUECK 1F TRUE
JMNZ TOPSCREEN $SET TOR OF SCREEM
MY AC
& VERT
JC STORLH .
Myl A, VEIT-) JSET TD HAX
Jn STOALN
i
CLShr XRA A
' STA CQRMPOS
CALL LIFTOUnS
JR CLLIHE
i
H SET TP OF SCREEM TO LIME SPECIFIED BY A
]
T{HSUREEH: XHA A
ST TFLAG PRESET FLAG
nw¥ AL j0ET LINE MMHER
CPL VER[-L TRRE QIECK
RIC RET $RETVM [F LIHE >= VEAT
CALL CMOMELINE
SHLD TOSH TSAVE HEW TIR OF SCHEEH
JMP RET
]
H LIHE ADINESS CALCUEATION (LIHE IN A) RETUMMS ADAESS TH L
] COTIMTZED AT BOTTCH
]
CRUCHLATELIHE: 1X] H I0AS Z AYERT+SCREEN JASSHE LAST LIKE
[XT D,-HM1Z jDE = ={CHAR/LIME)
CMLLOOE [HA A F1HCR LIKE NUMBER
D b FSUBTHRACT 1 LIME
CPI VENT _ TCHECK IF [XXE
JNNE CALCLOP 1L.O00R [F ol
RET JRETUNN WETH ADIESS
]
H PILHT A STUING
I:Pl‘.ﬂ‘ﬂq' CALL CRF JCHLF FI05T
TS XTHL $GET STillHG HOITHTER
MV MH IGET QR
1729 1 3 INCR U INTEN
xnic JPUT SOINCEN MY
A A HZER) CARY
Ch.l. VI[ED FPIIHT 1T
H JHETLH 1E HEGATive
R PIUING TREPEAT & HOT
]
PRUMET Ol WPLSTNG
11y} TEkeey 1

ES8s
E58C
ES8C
ESBD
ES6BE
E593
ES93
E596
E597
E598
E59%
E558
ES50
ESHE
ES9F
ESM]
ESh4
ESAE
E5AMH
ESAD
E5AC
ESAC
ESAD
ESAF

"E5a1

ESBd
ESOS
E5L7
ESA7
E5BA
ESUD
ESBF
ESC@
Ex2
BEC)
E5C5
ESCH
ESC9
ESCH
ESCH
ECE
ESDZ
ESD3
£506
ESD9
ESUC
ESDE
ESE2
ESES
ESEG
ESET
ESES
ESEA
ESeD
ESEE
£4SEF
E5F2

oq

e

47
3EBS
CDIEY
Cb3IE]
[of-}

BD

F8

18F1

m74E5
14
11444452
AD

p&UD
1E18
IAEFB
]

76
FE19
406
Cu2eE?
a4
18F5

CTLALE)
CINLEL
Baud
78
YElp
ca
E&uF
CRFSE2
a4
18F4

CDTIES
44554050
Al
CTEIE]
CUS0ES
COACES
QHEEY
CIN IER
CLOIE2?
ES

b5
arle
TE
LoE7
21

an
CIE9ES
[\

negTr
1
WOME2 HV I
My b A
MV1 A, 'E'-69
CALL Vi
CALL wp
Rz
pen c
1)
IR VLI
; HOME QRSOR, PIHE "AD®
TieMes CALL  WITSTHG
¢33 P64
5,47} apai
MVI a,8
Myl &, 24
STR WiDTH
RET
; MAXE A TULER POR JIEX ©AMD
HELER W A, B
Crr 16
uz HERICT
CA.L T2
1 2]
Jn BEAULEIL
) EXTEHD FOR ASCIL
HEYTWCT CMLL SPCE
CALL SICE
ML B,8
HEXRLP MY A,B
CPL 16
nz
il oFN
CALL alHL
3711 B
JR SIERILE
i HEX DAMP ROUTLRE
HEARUE. CRLL PO
urn ousp !

CALL ThIEX
CALL 1HMIC
CALL HEXWILEN
CALL AL A
CM.L ST LL

LHLPE CALL Il
[RVHI It
il )]
Hyl C,16

P2 HN L. |
ChLLL ok
A H
il ¢
JHE [13 374
Lo [ ]

PANGE TR



E5F)
E584
ESFE
ESF9
E5EC
E£5FP
E682
E603
£60)
£606
£6n7
ERGA
E6AC
E6OF
E6L3
E614

EGl4

E614

E617
£418
E6IP
E622
E626
E629

E62C
E62F
£638
£631

E636

E619

E6XC

EBIF
£641

£641

EEAY

E545

E647

€649

€648

Ea4D
ER4F

Ef5)

£653
£655
657
£659
E658
E658
£658
£65F
B2
£663
£664
£666
E6GE
E669
E£66h

El
BEwr
COADE ]
CDADE |
CDACES
FADFES
<9

MDEFe
o)
J2EFD
2007
alsefs
ED4 30FFB
ce

COTIES
5R524F47
524140A8
OM2ZE)
EDSIELFS
COORES
CDACES
CDOEES
AF
3XEFH
CD50E6
CyIE2
COCoEl
ZAEIFB
J8kA

FEZQ
846
Feas
2845
FEL2
A
FE1%
282F
FELY
20879
FEIA
2612
1808

AEIFB
4F
INEFB
A7

e
286D
EGFD
Bl

77
INEFR

30, 3] H
HVL c,15
CALL SPCE
CALL SpCE
CALL WEMP?
M HLP1-}
RET
; CUBCKX TU SET S5CROLL RYINT
SETSCRLL LA wiori
R A
5TA WIDTH
Jreiz CTBCH,
LX1 B, SCREEM 5 M1
- t2e 1] TOGCH
TSI RET
i
| PROCTIAM MEMORY
PROCTMM CALL PTSTHG
DOTH TPROCRAH "
CALL MHEX
£ren TCURFDS
CALL NEHEC
CALL HEARUEER
CALL TVILED
XRM A
5TA WIDTH
CMLL FRTILIHE
FOLLDOP CALL ESCARE
. CALL EX
LHLD TCIRPAS
JRHC MOIHEN
j CONTHOL, COIE TABLE
CPI LI |
JRZ CsiT
crl B
JRZ CSLT
cr] "nT-64
JRZ CSpH
CP1 'Ur-6d
JRI caup
rl "W —Gd
JHZ CHLT
Pl 64
JHE csier
JR POLLOOP
§ MODIFY A MEMORY LOCATION
HHEN LD TCURPOS
MV C,A
LOA WIDTH
MiA A
N MH
JAT 1SHIBL
M 2Ead
= ]1.3 [+
AEMEM M M,A
WILITE

LA

PAGE 19

120 LINE
JSCROLL POINT

$ADLR IR KL

TPRTHT "ANXR"

sPRENT LINE CONT H

E&6I
EaGF
b |
E673
E&74
EG7S
E&7h
E&T7
E&T9
EGTA
€678
EGC
E6TD
EGTE
E6GBA
E6BE
EGB3
EGB4
4:13
ERBG
E6B9
E£688
E&BB
E6BC
E5GHE
E6HE
EAQF
EGBF
EGOD
E691
EG696
E698
A
E&RD
690

" E6AD

E&AL
E6A2
EbAd
E6AS
EGAG
EGAE
EGNG
ZEAC
EGAC
ESAF
E6n2
E6B]
E&BS
EGB6

111808
1670

23
1adl

2B

AF
J2EFD
22E)FB
IEIS
CDIDEA
1896

ZMELFB
E5

o] ]
F&a?
E6F@
6F
CTE2ES

QECES
ZAELFR

EGBEF

IERS

E&DB 20

E6DY
EGBC
EBBE
ERCA
E&C]
E6Cd

FACHEG
Ci)
[1:13:}
6F
IMDEFR
85

PN 1
JUNL RTHTHHL
IR csar
ASKIBL RAL
RAL
AL
RAL
M1 aFrgd
A c
('
G
nne
RIAC
JR REMEN
] MOVE UP OHE LINE
cap IXI]  D,-16
DAL )
an RIFeOH
; MOVE DOW OHE LINE
csott X1 o,16
IR CSUPH3
1 MWE RIGHT (ME SPACE
CSAT Thx B
IR RTRTN
¢ MOVE LEFT OHE SPACE
CSLT oo H
I
RTRTH o A
8T WiuTh
SHLD  TCURFOS
UPARCH MVE A 'U-64
CALL  VILED
au POLLOGE-)
3 PRINZ A LINE CONTAINING ([{It))
PRTILINE uiLp TCURPOS
PUSIE B
FoP D
Wy AL
Al om
M EA
ML araus
N LA
CALL HLrl
§ HOW PMUIT CURSUR WHERE 1T QOES
CALL LEIFTCUIRS
LD 0P8
MOV AL
Rl 2l
MOV LA
vl A5
rLep) ocn L
JH POOONT
A )
JR PO
POOOHT MOV LA
(A g8 WIDTH
AL L

PAGE 29



EoCS
E6CH
E&CH
E&CE
EiCH
E6CH
E&Ch
ERCE
E&n2
E&D6
Eany
EfD?
E&da
EGDY

12ABFB
CIECE4

MTIES
22451749
53544552
L1}

E} .
F5
CDILE?

E&DC B

EADD
EGED
EREL
EGE2
EGES
EGED
‘E&CY
EbEN
EGED
EGFD
E&F2
EaF}
EGFh
EGEd
E&F9
ERFC
EaFF
E700
E701
ET0&
El]
E7a8
E7u9
E70C
E70p
E7ld
ET}
E?12
ENS
E716
E715
ETIC
E7ID
ET2@
E72}
E724
E725
ET2B
E2B
EN4
EJ2E
E731

CDO3E2
El

cs
COYaE?
€1
CDDARE2
El
22E)FB
CoATEY
DLES
El
CNOGE2
FLES
£l
CDDRE2
250009
9
22E5FB
CLOGE2
L]

Fs

El
CDORE2
1]
COATET
D9

A
CoRET
1A
CO2UET
2AETFY
7E
CD20ET
2AESFH
F9

E]l
COOEE2
CyiBEd

‘TEAE2
CIAEL

PRI T L AT

1.8
JHP
]
1
3 DISPLAY RELSTERS
ness CALL
ory

i DUMP REGLSTENS AFTER ENTHY FRXCH RST 7

DUMPRELS XTHL
PUH
CALL
X
CALL
Fop
PUSH
CMLL
oP
CAlLL
op

SHLD
oAL,
PUSik
PO
CALL
PUGH
Bop
CALL
[&41
D
5140
CALL
EXAF
BLEH
op
CALL
EXX
. CALL
: Exx
LEAX
CALL
1.
ALY,
LEILD
M
CALL
uiLn
SPHL
ap
CALL
JHp

i
Pr2s CALL
JH

1 DESPLAY QELGISVER IEADEIL OH STREEN

anyos

LIFTCULS

PTSTNG

'REGISTERS!

P
DISMEGS
H

PTAD

H

B
MTFLGS
a8

PTADYS
H
ITLTEMP
PTIREE
1%

H
FTADH3
31

1}
PTADH]
[LA:)

5p
SI'TEMP
PTADY]

PSd
H
PTAD1 )

PTIRLE

R
Pr2s
1]
LS
HLT P
hM
PR
SITERP

il
PIADt}
CLRBAK

er
BPCE

PNGE 21

{GET BNEAK ADOD

JERINT AF

IPRINT B D Y

FPRINT IX

SPRINT 1¥

JPRINT SD
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