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Disclaimer 
Vector Graphic makes no representations or Wranties with respect to the 
contents of this marual itself, even if the product it describes is covered 
by a warranty or repair agreement. Further, Vector Graphic reserves the 
right to revise this publication am to make changes from time to time in 
the content hereof withoot obligation of Vector Graphic to notify arPf person 
of such revis ion or changes, except when an agreement to the contraz:y 
exis~. 

Revision N1.1l'Ibel:S 
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 
imprCM!d blt the product itself has not been significantly modl.fied. The 
date and revision on the Title Page corresp:mds to that of the page mcst 
recently revised. When the product itself is modified significantly, the 
product will get a new revision l'1l.Dllber, as shown on the manual's title page, 
and the manual will revert to revision A, as if it were treatin; a bram new 
product. 'IBIS MANUALSHa:JLD cm,y BE USED wrm 'IBE PEO:>OCT(S) IDENrIFUD ON 
THE TITLE PAGE. 
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The Version 4.3 Monitor is a cauplete systems Malitor, able to-support the 
Fl.asl'»Iriter II (SO X 24) boani, and the Vector Graphic Keyboal.'d. Thus it is 
recamended for use with the Mindless Teminal. All keyboard and video I;t> 
can be done through the Monitor's I/O routines, freeing higher level 
software from carrying a variety of versions for different hardware 
configurations. Versial 4.3 was designed to be used with the Flashwriter II 
board. Use Ver:sial 4.0C for serial teminals. 

Version 4.3 differ:s fran 4.2 in that the serial port initialization routine 
has been slowed down to accalDdate Vector systetB usirq 6 Maz. ZCB boards. 
4 l4Iz. ZCB boaJ:ds are also apptcpriate with this Monitor program. 

In addition to I/O, the Monitor includes an extensive cc::mraand exeOltive, a 
CCIIplctly written program designed to facilitate manipulation ani display of .. 
memory data. The -pr~t- which indicates that the Monitor ExeOltive is 
waitiD.; fOr qlerator entry is "Mal>-. . 

'!here are 26 c:annands 1i1ic.h are entered as a sirqle letter followed by up to 
fc:ur hexadecimal data f.ields. After each field is entered, a space is 
automatically output as a prompt. Either upper or lower case alpha -. 
charactexs may be used, but lower case c.haractem will be CD'l'Verted to upper . 
case, and arrj non-hex c.haractem will be ignored. AllCMable hex dlarac:.tem 
are 0-9, A-F. Address fields are four digits loncn other fields are two 
digits 1011.9. The executive is useful in deblgging hardware and software, 
partiOllarly assembly language software, because it is resident in the 
system. 

If a space is typed at arrf time clJrirq field ent:J:y, a default value of zero 
is assumed for au- leadinq zeroes. ']his applies to an entire field as well 
as ate that has been partially entered, and the OJrSOr will advance to the .. 
next field if required. For exauple, typing (SP) will have the SaDe effect 
as typirq 0000, typirq 100(SP) will have the same effect as 0100. 

Any command that generates a display can be terpxarily halted with a space 
and contirued with another space. The ESCape key will abort a display or -
eawtand entry. 

The 4.3 Monitor is located at address EOOOB - E7FPB in Vector Graphic 
systems. 

Rar. 4.~ 7/10/81 1 
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The hexadecimal t'lln'IDer systen may seem confusing if you are not familiar 
wi th it, but it has become the standard of the microcarputer field and is 
clearly the best system with 16 bit addresses am 8 bit data. It is usually 
not necesscn'Y to oonvert between rn.mi:ler systems, as this is usually done by 
software (i.e. assenblem). Remembering a few values in hex should make 
things easy: 

HEX NUMBER 

A 
B 
C 
o 
E 
F 

10 
FF 

100 
3FF 
400 
FFF 

1000 
4000 
8000 
FFFF 

DECIMAL VALUE 

10 
. 11 

12 
13 
14 
15 
16 

255 
256 

1,023 
1,024 
4,095 
4,096 

16,384 
32,768 
65,535 

1 PAGE 

1K 

4I( 

16K 
32K 

64K-1 

BINARr· BITS 

4 
4 
4 
4 
4 
4 
5 
8 
9 

10 
11 
12 
13 
15 
16 
16 

'!he familiar rules of arithmetic work just the same in hex as in decimal: 

2 

10 
40) adO 

Hex (trivial) 

Rev. 4.~ 7/10/81 
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<DIWm~ 

Mon>A <AInU> <ADR2> - AC;CII JXIGl 

Memory contents from ADRl through ADR2 will be displayed as ASCII 
characters, or graphic syrrbols for values less than 20 hex. If the most 
significant bit is high, reverse video is displayed. '!his camnand is useful 
for examining files such as those created by SCOPE, BASIC or MEMORITE. 
ASCII stri~ el'fCedded in object code are easy to recognize. 

Mon>B -. BD1' PIDPPr 

Typing this camnand causes a jUJtp to location E80CB which is located on the 
disk boot PI04. '!his 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 Dual.Mode controller board. I,f a Micropolis Disk 
CCIltroller bJard is present in the system, it may be accessed by ·typing G . 
!!!Q. in resp:mse to the "Mon>- prarpt. -

Mon>C <ADR1> <AI:&2> <ADR3> - cmPARB BWCKS 

A byte-by.-byte comparison will be made between the block of mencry data 
startin; at ADR 1 am erXIiI'XJ at ADR2 am a block of identical leI'XJth startin1. 
at ADR3. 'lhe differences will be printed oot with the cddr-e;s, the byte in. 
the first bloc:k and the byte in the sean] blodc. This CCJlIIBl'd is useful to 
compare two ve'rs ions of a program or to verify that proms have been 
programned correctly. 

Mon>D <ADRl> <AtB2> - IIlMP IN HEX 
'. 

- Memory contents from ADR1 through ADR2 will be displayed as pairs of 
hexadecimal characters. '!he left character in each pair'represents the four 
nmt significant bits of the meI1Dry location. 'lhe display may be halted and 
interrupted as described aI:::Iove. The ASCII representation is displayed in a 
oolmm on the right. 

Mon>B - EX'lEBNAL ClJHIII~Q1S 

'!he DCnitor will ootput anything typed on the keyboard through port 4 on the 
ZCB siI'XJle beam cnnputer, the Bitstreaner n I/O boaJ:d or an appropriately 
addressed Bitstreamer I board. Anything received on this port will be 
displayed CIl the screen. NollDally a 300 baud mdem would be connected to 
the serial RS 232 output from the I/O board, and this feature allows the 
system to be used as a siDple teJ:minal to a:::nmmicat-e with a b:>st in a full 
duplex mde. Operation at speeds above 300 baud requires the hest to send 
null characters after llnefeeds, so that characters are not lost when the 
screen scrolls up. 

Rev. 4.3-A 7/10/81 3 
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Mon>P <Aml> <ADR2> <B!'D31> <SftB2> - FIlm 'DI) srms 

'Ibis mencry' range frail ADal t:hra1gh ADR2 will be searched fOr the particular 
code CXIli;)ination B1'1'E 1 BYTE 2. This is useful for locating particular 
c:cmmands or jump addresses. For exanple, if. you wish to change a control 
character (say ccnt:rol D) in a program you may try FE 04, which is CPI 04 
s'inca this is a c.uwon way of testinq·irp.tt characters. If you wish to filXl 
all loc::ations that call or junp to a particular address, say C7008, then 
search for 00C7. There is no guarantee tha.t each location displayed is 
valid object a:x3e - it IIf!IlJ be part of a data table, ASCII strin;J, or second 
and thim bytes of a thI:ee byte instruction. 

Mon>G <1181> - G) '10 AM) &\BCt1115 

'!'his command will cau'se a ju~ to ADRl to execute a program or user 
subrad:ine. As with all Madtor junp CCIIIIIIIlnds, the address contained 'm the 
stack is "STAR'l'" (S04CB) and if the user routine at AIEl ends in "RET", 
program exea:ation will return to the Monitor. Approximately 96 levels of 
stade space. is available, tut of course, pushirg mre reqistem on the sta.c::k 
than are 0(:CppE!d will defeat the return feature with undesirable effects. 

Mat>B -. JtMP 10 BI BAlI 

'!his command jumps to FC008 wh:1.ch is the start of the 1K sc::ratchpad RAM. 
'!his is a. useful area for small achine J.an;uaqe programs. 

MOn>I <PORt> -, IRPO'l P.1Dl A PORf 

Execution of this camaand w.Ul cause the CPU to execute an "IN PORT II 

instruction and the acamnlator contents 1nIIIediately following this to be. 
di.splayed.. This canmand is useful in c:hec:Jd.ngout per.ipheral equipment. 
Only thos'e ports used by the terminal, cassette interface, etc., will 
contain 1nter.estirg values. All others vlll read FF since the data bls will 
be floating when the 11m" CXIl'IIIIU15 is ex:eQlted. 

~ - JtMP 10 ,LOMB) DOS 

'Ibis c:amand permits easy return to the Mn; disk operating system at 04E7B, 
or if not present, jump will be OOOOH, which is the CP/M warm start 
location. 

MCln>K - SB'J.' BRPAIPOIlIJ.'S 

'!'bis camnand expects a 4 digit address, and will place a RESTART 7 (FF) at 
that location in RAM. 1Ilen that instruction is ex;eQlted, lti1ic:h is a call to 
location 0038B, the CPU v-ill jump to the 1'IDnitor routine that dLmps the 
register. contents. '.the instruction teplaced with FF will also be restored. 
If a program is loaded over 00388, the breakpoint instruction will be 
defeated unless RESET is depressed.. entry of the mnitor at E0008 vill 
clear the breakp:)int, as will pressing the RESET switch. 

.. Rev. 4.~ 7/10/81 
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Mon>L - JUMP m Iaf 1WI Nr 00008 

This conunand jumps to memry location OOOOR which is the begirining of 
program 1I1elID~. 'lbis is the CP,IM _en start location. 

Mon>II <ADRl> <ADR2> <AIR3> - 101!:. MBGC! BUXK 

'!he data c:cntained in meDDl:Y starting at AOR1 and ending -at ADR2 is DCVed to 
meDDl:Y locations starting at ADR3. This command is useful for IIK:)ving a 
:program fran a tempx~ storage location to its correct --address. If there 
l.S an overlap of the two 1'II!IIDt;y areas, interesting results are obtained. 
Por example, M 6000 7BPP 6400 will cause the block of data from 6000B 
tbralgh 63!'!B to be repeated 8 tiDes fran 60008 thralgh 7P!'!B, since by the 
time location 6400& is read, it has been overwritten with data fran 6000R. 
'lbis is useful for bank programming of proms, .. or for ~eating repeating 
instruction sequences for test pm:pa;es. 

MeDmy locations starting at OOOOB are read and the data teJItX)l:arily stored. 
'!he 1'lIi!mDt;y location is then tested to see if 00 and.PP can be written and 
read correctly. '!his centimes after rewriting the original data until the 
f:izst error is detected, 1IilEm!upon the aiJdress· is displayed followed· by the 
data written into meIlK:>J:y and mat was read from it. '!his CCJIIIIBI'ld is JlD5t 
useful for -chedd1'l4 how 1IIlc:h metlDt;y a system ccmtains. POr exaaple, if the 
system CDttains 16K of meDDr;y, 4000 00 PP should be prlnted,-indicating that 
there is no JDe1lDt;y at address 40008. Since the test is non-destructive to 
data in menDJ:Y, it can be used at any tiDe. . . 

Mon>O. <PORt> <IWm> - CXJtiIUf' m PCm 

The two hex digits -DATA 11 are loaded into-:the aCcWnul~tor and the 
instruction "OOl' PeRr" is exeOlted. 'lbis cx:mnand is useful for chedci1'l4 cut 
peripheral EqUipment. POr exauple, if a printer ~ o:JnneCted to I/O £:Ort 6, 
o 06 41 will caJse an wAw to be pr·inted since 41 is the hex ASCII code for 
"A-. .. 

'!he contents of 16 bytes of meDDJ:Y amtaining ADa1 are displayed in both hex 
and ASCtI, allowing preceding and following instructions to be viewed. 
Advancing to the next instruction is accaIPllshed by typing space or cursor 
right (right arlXIW). Backspace-or OlrSOr left (left arlXIW) goes backwards. 
The cursor up and down keys mve to an adjacent 16 byte bloak. AnI hex 
characters typed will replace the existing contents of RAM. After eve.r;y 
keypress, the screen display is refreshed by reading fran nieDDl:Y, so the 
display reflects the exact l'lIe11D~ CCl'ltents. To te~nate, depress ESCAPE. 
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The MOD 256 checksum of memry contents in the address range specified is 
canput:ed am displayed. This ct'IlIIIIlm3 is useful for chedcin;J prcms or files 
to see if anything has changed. AnI source file or program written in pure 
code (it does not write at itself) will have the same checksum as when it 
was loaded. While debugging asseDbly language programs, it is useful to be 
able to- verify that a program bein; deblgged has not written garbage in the 
source file or assenbler. 

Mon>R - RI!lGIS'l!:R IXII? 

This command will print a header identifying the Z-80 registers, and 
inmediately below it the contents of all the registers. The flags are 
displayed with the letters Z C M E B for the zero, carry, mims, parity 
even, and awdlim:y or half carry flags respectively. The presence of the 
letter indicates the flag is true. The contents of the meI1Dry locations 
pointed to by the S, 0, am B register pairs are also displayed as is the 
return address on the stack. 

Mon>S <ADRl> <A1lR2> <Bn'B>. - SFABaI FOR- SDGiB· B!'l'E 

This- is: similar to the ·F· canmand, except that only ate byte is searched 
fOr instead of two. An example of the use of this CXIIII\i!lRi is to display all 
locations in a program tilere an cutput to a port occurs (03). The address 
of each location will be displayed follQ1Jed by "03. and the next byte (the 
port rIl1IiJer). 

Man>'! <ADRl> <ADR2> - TFS.r. M!HlR! 

This is an extremely useful canma.nd, especially when first setting up a 
system. 'Ibis COIIllBlXi permits thorough testing of the system memry. A 
portion of a 64K byte pseudorandom mmtler sequence is written into Reamy 
fran ADRl tbroogh ADR2, am the exact same sequence is regenerated from the 
initial point am caapared with tilat is read fran l'DeJiDry. If all locations 
c:at'p!re, another portion of the sequence is used to repeat the test which 
continues until it is interrupted. Any mencry 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 
malfuncti.oning 1tIeltDry chip. '!his test is qui.te exhaustive if used for at 
least 10 cycles and is far superior to inc:renenting or c::aaplenenting tests 
which JJJFJ.y not re-.1eal addressin3 problems. The only area of system memry 
that cannot be tested wi.th this rOltine is the few bytes required for the 
stade and video flags in the vicinity of PmOS on the ZCB board. 
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Mon>U - JtJn' 'to 01008 

This command permits easy return to proc;rams ~ the transient program area 
of CP/M. 

Mon>V - a- DRIVE HX7.r . 

~ing this command will cause a jump to ESOOH (contained on all current 
Dl.sk Boot PHltts) which is the location of the a" drive bootstrap loader. 
The boot program will cause the CP/M operating system to be loaded into 
meI'lDty and control to be transferred -W'CP/M. 

Mon>W - WINUlt!SlEk DRIVE HX7.r 

Typing this command will cause a jump to Ea02H (contained on all current 
Disk Boot ~) which is ~e location of the Winchester drive bootstrap 
loader. '!he boot program will ccuse the CP/M operating system to be loaded 
into meI'lDt:y aIXi control to be transferred to CP/M. 

Mon>X <Am1> <ADR2> <ADR3> - EXCBAJm: MEJI)Rr BUX:KS 

A block of meniOt:y fran ADR1 through ADR2 is exchanged with an eqUal length 
blodc startin;at ADR3. This ~ is useful in cx:IIparing the operation 
of two versions of 'a program, or, for rapid switching of portions of a 
px'03ram withalt destroying the original. A loaded BASIC program can be 
exchanged .with another if care is used to include the stade area (usually 
belcw the top of allowed meRDty). 

Mon>Y - KE!HlBRD JI:B) 

-
'!his' canmand causes keyboard i.r:put to be echoed directly to the video driver, 
and can be used for demonstration p~rposes. An ESCape returns-to the 
Monitor." ' 

Mal>Z <Am1> <ADR2> <IJ\m) - ZElI). at· PILL' MI!X)Rr 

The memory block from ADa 1 through ADR2 is -f illed with the byte "DATA". 
This is useful for settin; ReIlDt:y to Zero. The end of a file or assembled 
program will stand out more 'clearly if IDeJ1Dty is fir.st zeroed. For test 
purposes, single instructions can be executed continuously so that bus 
waveforms are mre easily interpreted. 'lbis is done by filling a block of 
meI'lDty with a repeated instruction sequence with a junp to the start of the 
block so that the program locps contillUOlSly. ' 

Rev. 4.l-A 7/10/81 7 
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A jump table at the beginning of the Monitor can be used to access several 
rcutines: 

8000 - The rxmnal cold entz:y plint to the MCX'litor Exe<lltive, this is a jump 
to the initializatioo routine which cleatS the screen and initializes 8251 
USARTS through I/O ports 3, 5, and 7. This is compatible with the 
8itstreamer I addressed starting at port 4 ,the Bitstreaner II addressed 
starting at plrt 2 or all zeBts with standa!:d port addressing. The USARTS 
are set for an X 16 baud rate factor and other parametetS as would be used 
with a serial printer or extra tecninal. 

B003 - This is a jump to the routine which should be used for console 
keyboard status test. Return with the zero flag set indicates no keyboard 
input. 

8006 - This is a jUl'lp to the keyboard data input which returns with the 
character in the "A" register. The keyboard code convetSions described 
below are carried Olt. '!'here is no chedd.ng for FSC key depression. 

8009 - 1bis is a jUl'lp to the video driver which displays the character in 
"A" on the screen .. 

BOOC - 1bis is a jump to the "ESCAPE" routine which returns zero if no 
il'plt, or with the character in the "A" register if there is. Keyboard code 
COI'lve'tSlons are carried Olt. If the ESC key was pressed, the system returns 
to the Moni.tor EmOltive. 
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vmm DRIVER 

Version 4.x of the Moiiitor contains a more elaborate video driver than 
previoos versions. The pllI:pOSe of the video driver is to accept a stream of 
ASCII codes, and to write them into the screen menD~ in the proper place, 
intel:pretirI;J certain nal printirI;J control codes in a special wa:j. There are 
several entry points to the video driver. E009H is recommended. The 
character code -to be printed llIlSt be in the A register. A CALL E009 will 
C2llSe the character to be printed on the screen at the CllXSOr pcsition. All 
registers will be-preser:ved. 

Control codes are generated by the keyboard by h:>ldinq the contr:gd (Cl'RL) 
key down while·a letter key is pressed. Cattrol (X)des have values between 0 
and 31, and are 64 less than the codes for the corresp:Xlding upper case 
lettets. To denDnstrate the features of the video driver, type Y after the 
Moni tor praipt, and artJ keyboard generated code will be edx>ed to the video 
driver. The follarln.;r control (X)des are intet:preted as special functions, 
while all others are ignored: 

Decimal. Bex 
Value Value 

2 2 
4 ~ 4 
5 5 
8 8 
9 9 

10 A 
13 D 
14 E 
16 10 
17 11 
18 12 
20 14 
21 15 
23 17 
24 18 
26 1A 
27 1B 

Control 
Code 

(OS) 
(CO) 

- (GE)-
(ca) 
(OI) 
(0.1)-
(CM) 
(CIN) 
(.oP} 
(CO) 
(CR.) -
(or) 
(CO) -
(0,.,) 
(OX) 
(OZ) 
ESC 

Description 

BOMB '!HE aJRSOR 
CLEAR '!HE SCREEN AND 10m aJRSOR 
DISPIAY THE CDDE IN B RmIS'lER 
lEST.Rl'C'rIVE ~CKSPACE (also BACKSPACE key) 
'mB OJER '10 '!HE NEXT 8 MJLTIPLE (also TAB) 
LINEFEED (also LF Key) 
CARIU:AGE RE'l'Om (also RE'l'IJm key) 
'1OOGLE OJRSQR 
CIBAR '10 mo OF SCREEN 
crEAR '10 mo OF LINE 
aJRSOR D<Hl 
'ltGGIE REVERSE VIDEO 
aJRSOR tlP 
<lJRSOR LEFr . 
CLEAR '10 STARr OF LINE 
<lJRSOR RIQIT 
CDRSOR XY PJSI'J!tQq LEAD-IN 

Experiment with the key~·. There are special keys on the keyboard to 
generate some of the codes such as RE'l'IJm, TAB and linefeed (LF). If you 
are usirI;J the Vector Graphic Keyboard or MWless Teminal, there are also 
keys for the cursor. control and ~CKSPACE. A few of the functions are not 
self explanatory. A Control D sets the reverse video flag to normal in 
addition to clearing the screen and homing the cursor. A Control Twill 
then toggle the reverse video flag fran normal to reverse and back without 
printing on the screen. -
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In some cases it is desirable to print the synbol for a ex>ntrol code on the 
screen. This can be Cbne in assen'bly language progrcm; by putting the code 
for the syrrbol in the B register am callirr:J the video driver with Control E 
(05) in A. Enter the following machine code at FCOOS and execute it to 
denDnstrate this feature: 

at FCOO 06 01 3E 05 04 CD 09 EO CD OC EO C3 02 Fe 

Many programs utilize randan X Y pasitionirr:J of the cursor. This is done by 
OltputtiIriJ a three byte sequence to the video driver. The first a:xle is ESC 
(lBB) followed by the desired X position and Y position in hex. The tcp 
left mrner of the screen is 0, O. The assembly laBJUClge sequence lB 40 08 
would cause the cursor to move to line 8, character position 64 on the 
screen. To send the same sequence to the Mcnitor via Microsoft Basic, the 
following statement would be used: "PRINT CBR$(27);CBR$(X+128ham$(Y+128}J" 
where X would equal 64 (4OH) am Y would equal 08 (OSH). Adding the value 
of 128 to X and Y in this exanple sets the eighth bit high. This is done to 
avoid Micrasoft Basic fran confusir¥;J the values as control CXldes. This may 
not be demonstrated using the keyboard since ESC C3.1Ses a return to the 
l'IDnitor. 

The video driver provides an extensive range of special exmtrols, hc::Mever, 
they 11IlSt be inc::DqX)ratecl into the software generatirr:J the video stream to 
be meaningful. For instance a piece of software that rrerely echoes all 
characters as they go into its i.q)ut. blffer will allow cursor .netion on the 
screen, blt this will. peobably be neaniB3less to the software. 

Due to limitations in the keyboard encoder chip, the [) key on Vector 
Graphic keyboards is not enoXIed prcperly. The mrrect CX>de is generated by 
a conversion routine in the Monitor's CONVERt' routine. The codes for 
backslash am tilde are also produced by the control am ex>ntrol shift mode 
of this key. . 

K)DE . 

unshifted Fl 
shifted El 
ex>ntrol B1 
mntrol shift .A1 

[] ICm!' <DNVEBSI<E: 

58 
50 
5C 
7E 

ASCII S!MEOL 

[ 

~ .-
The Olrsor up key is also mrwerted from 60B to 15S which is interpreted 
correctly by the video driver. lb:m is provided in the rootine for up to 15 
keycode CX>1'lvexsions. Foreign languages require cdditional a:mvexsions, and 
versions are available for French, German, Swedish and Spanish. It is 
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essential that software utilize the monitor conversion routine for this 
reason. 

The I/O routines in the Monitor are used as the Main System I/O in Vector 
Graphic Systems. This makes software ~/O independent and easily 
interchangeable between systems. An exanple of how this is done is shown 
belgoJ: -

BREAK TEST: 

CALL EOOCi 
JZ INI?'l' 
RET (RE'ltJR'E wrm Cl!AR INPOT IN A) 

JMP EO09S (CBARACrER IN A) 

CALL mOCB 
RET (RE'.lUalS WITS ZEHJ FU\G SET IP m 

INPO'l', OR CBARAcmR IN A. JUMPS 
'to 1Da'ltm EX!XlJ'l'IVE IP ESCAPE 
INPt1l'. ) 

Not. that the ESC key will break to the Mcmitor, lIi1ic:h provides ~ axwenient 
way of transferring control fran any executive such as the IJCS or BASIC to 
the Monitor, but necessitates the use of another character (Control C is 
s1:andard) -for a siBJle level break. 1'be rcutines above are merely given to 

- illustrate how siDple it is to use the Mcmitor I/O rmtines. Many programs 
require additiaW. instJ:Uctions to DDVe the character to be output into the 
aCOlmlator, or may require differen~ flag conditions or accumulator 
contents on return fran the il'plt and Break '!'est rcutine, I:11t the variations 
are easUy iDplemented. -
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The Monitor contains a number of routines that can be called by user 
pr:cgrams, and whic:h will save exmiderable pr:ogr~ effort. In addition 
to the keyboard itplt and video Oltput described elsailere, we have: 

lIII!'Jt i.q)uts four hex digits fran the keyboard and teturns the binary value 
in O,E registe-rs. A space- is automatically output at the end. All 
registers, except B, are used. Entry at ABED with a value of 1-3 in C will 
amvert that many digits. Non hex values will be ignored. 

CRLI' will output a c::arriaqe return and line feed to the· screen. The A 
register is used. 

SPCB will Oltput. a spac::e to the screen. The A register is used. 

lBII returns a new ran3an l'IlJlber in B,C based on the seed in B,C as it is 
c::alled. B,C r~Ould not contain 0000. The pse.udoranQan lUli:ler sequence 
generated is 2 -1 entries long and is based on a software simulation of a 
shift recgister with maxiJllun length f~ck. PSW is used. 

PAD first outputs a CRLP, then Oltputs the bi.naJ!y value in B,L as four hex 
digits followed by a space. PSt used. 

m 01tputs (A) as two hex digits. 
-

'IAIIBX c::alls ABEX twice, iq)uttin;r two address f·ields of four hex digits. 
'lbe fimt value is retumed in B:,L, the second in O,E. 

'!'he aadz:esses of these rattines and others may be found bY consulting the 
listing midl follows. 
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0000 EOOO .. Bl\SE BJU OEOOOR ,ASSOULY ADDRESS 1!:OOF • 
0000 &000= PR EOU OEOOOII ,PRCMI\W4 ADDRESS EOOF • 'lJ>.1Ul IF CXlV4ANOO fOR ISART 
0000 LItI< 'M6' EOOF 00000040 INlTAIUl DB 0,0,0,4OR,0CEH,27H 
0000 .****************************.******.************** BOll CE21 
0000 * * £015 * 
0000 • VEX:'J.OO MZ KlNITCII - VERSlCU 4.1 * BOIS 31DOFF INIT LXI SP,SPTR ,INIT STAo( 
0000 * R. S. HARP 7/16/19 MODIFIED 1/12/81 • B018 ID2FEI CALL ESCAPE ,DIH' 1A'lOt 
0000 * • E018 AF XRA A 
0000 _t •• , •• ".". __ •• _, ••••••••••• ,_ ••• , •••••• _ •• , ••• __ 

EOIC 32FAFF S'l'A XYFLAG 
0000 * £OlF J210FF STA IlBJSY ,a.EAR <llN'lroUBR FLAG 
0000 * SYSTEM fJJI.i\TES E022 * INITIALIZE ISI\Rl'S AT roRTS 3,5,1 
0000 0000 .. OONS BJU 0 ,OONS STA'lUS PR!' E022 lEO] HVl A,3 ,S'mRTlOO lOR!' 
0000 0001 = OOND BJU 1 ,OONS D\TA lOR!' E024 4F MJIf C,A 
0000 0040 = IDA BJU 400 ,RECEIVE FLAG E025 0606 .INIUX¥> HVl 8,6 ,NO (F CXlV4ANOO 
0000 0000 = S'll'OL BJU 0 ,STA'lUS POIARI'lY £021 210FEO LXI II,INITAlLE 
0000 FM .. SPTR BJU PRt01FDOU JS'U\(]{ lOINl'ER £02A EDAl Wl'L<Xl' <X1l'I ,OUl'Pur A BYTE 
0000 EBOO .. ooooor BJU OB80OR ,1lUALS'lUR 000l'S'1'RAP E02C E3 X'DIL ,DElAY fOR 6 RIZ. 
0000 E802 = MSOOO'I' BJU OE802H 1MEXlAS'IDR 000'ISTRlIP E0lO El ll'11lL 
0000 EBOC .. n.ooor BJU OE8OCH ,FLCPPy IJJCIl'STRAP EOlE 20FA JIflZ <X1l'UXP , SEND NEXT BYTB 
0000 FFIO .. DIlUSY BJU OFFIOO ,<llN'lroUBR IlJSY E0lO OC INR C 
0000 * £011 OC INR C 
0000 _ ••• * •• __ * •• t, __ • ~D ~RMAT •••• *-*._ •••••• --- £O3~ lD OCR A ,00 1 PORTS IN ALL 
0000 • A SSSS FFFF ASCI I IUlP IF IDDRr • E013 20FO JIflZ lNIUXP 
0000 * B JUMP 'l'O IllCtl'STRAP UlIDER * £035 * PA'lOI I6'l' 1 
0000 * C SSSS FFFF CCCC QH>AR£ m.ocKS * E015 £3 M'II A,OC1" ,JUMP 
0000 • D SSSS FFFF DIH' MEKlRY IN Il£X , ASCI I * EO]1 323800 S'U\ 38U ,RS'r 7 
0000 • E EXTEIW\L <D!KJNICATICUS * EOlA 21ClE6 LXI ",IUlPRIDS 
0000 • F SSSS FFFF DO 00 '1Wl BYTB SEARaI • BOlD * DISPlAY 81m CU 
0000 • G SSSS 00 '10 lIND EXEXllT£ • EOD IDem CALL 81m 
0000 • II JUMP '10 "1m RAM AT FCOO • B040 * a.EAR IlREIIKlOINl' 
0000 • I PP INPur FIOI £OR!' • B040 2AE7FF a.RBR< WID Bl<Pl'l£C 
0000 * J JUMP 'l'O IXS * B043 llE9FF LXI D,8R<OOIlE 
0000 * K LLLL SET A IlREIIKlOItn' * E046 ID53E7FF som Bl<Pl'l£C 
0000 * L JUMP ro r& RAM AT 0 • E04A IA W\X 0 
0000 * M SSSS FFFF 0000 MJIfE ILOCJ( • £04B 77 MJIf M,A I 
0000 * N NCN IlESTIUCl'IVE IHI)RY 'l'ES't * 'B04C llDOFF S'mRl' . LXI SP,SPTR ,INITIALIZE &TAO( 
0000 * o PP 00 OOl'PUf ro lORI' * E04F 2100F0 LXI ",PAGE ,fULL SCREEN SCRJLL 
0000 • P LLLL I'OCGRAM I£M)Rr * E052 22DFFF .SH[D 'lmCN 
0000 • Q SSSS FFFF aH>urE 0lfXl<SUM * B055 CD2EE5 CALL PIQ\Pl' 
0000 * R IJJMP z-80 REGISTERS • £058 ID2FEl REYlOL CALL F.8CAPB ,REN> REYOOAHl 
0000 * 8 SSSS FFFF DO SEARCH fOR SItIlli1: BYTE * B05B 28FB JRZ KEYfOL 
0000 * T SSSS FFFF 'l'ES'r HEKlRY * £05D E65F IINI 5m ,UPPER lIND Ul£R 
0000 * U JUMP 'ro ISER AREA I{f lOon • £05F 2140Xl LXI ",S'mRl' 
0000 • v ooor FIOI 8 nOI DISK * E06285 PlSH " 0000 • W 8J(Jl' WItnlESTER DISK • E06l FE04 <PI 'D'-64 
0000 * x SSSS FFFF DOOD EXOIAN<E BLOCK • E065 CC7BE3 CZ VIDEO ,FX110 a.EARS<:N 
0000 * Y KEYID\ID roJO • £068 FE41 <PI 'A' 
0000 • Z SSSS FFFF DO ZBIO 00 FIlL MEI()Rr * E06A DO RC ,roo 94l\LL 
0000 * •••••••••••••••••••••••••••••••••••••••••••••••••• B06B f1!!5B <PI 0511-1 
0000 • BOliO 00 IN: ,roo IAR>E 
0000 em BASE B068 21F9EO LXI ",CrtJm+7B11 
EOOO * JUMP TAILE OF mrRt' roINTS B071 F5 PlSII PSW 
EOOO C315E0 lOUT JMP INIT ,INITIALIZE ALL E012 87 N>D A 
E003 Cl3CEl K~rST JMP KEYSTAT ,TEST KEYOOI\RD E073 85 N>D L 
R006 CJ41El KEYDATA JMP ())N\.I£R!' ,INPUf KEYOOAHl B074 6F MJIf L,A 
E009 C17BEl eRr JMP VIDEO ,Wl'PUf ro SCREI!N E075 58 MJIf E,M 
EOOC Cl2FEl ESC JMP ESCAPE ,KEYI'OIIa) INPUf B076 23 INK " 
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E071 56 1011 D,M EOO6·C2C28O JNZ AlIEI ,KEEP REllDIm 
E078 ED XO«; E0D9 ED XOiG 
E079 Fl rop PSW EOIlI\ 31".20 SPCE MVI A,2011 ,PRINT SPACE 
E07A E9 l'OlL 11lIiAY WE (I) BODe 0711£3 PRN JMP VIDEO 
E07B • mlMANO 'DI.II..E EODF18OD CIU' MVI A,om ,PRINT CR 
EIl7B 37E5 QoIJI'B rw mscII ,A £OEI Q1OCEO CALL PRN 
£07D OCBS rw FLOOOl' IB EOE4 lEBA MVI A,OAlI 
£07P E2E2 rw OJMPR ,C £OE6 18PC JR Pl'OI 
E081 BIlES rw IIEXRJL ID £OE8 • 
£08] DOE7 rw EX'Rnt ,E EOES CD7BE3 SPOJ\fR CALL VIIJEO 
E085 0510:) rw PIN) IF £OED 18EX: JR SPCE-I 
E087 Af"..o rw EXEX: IG Eom • 
E089 56F.2 rw RAM IH Eom * OIEX:K l'OR HEX VALUE, <XlNIIERl' 
E088 53El rw PItP!' ,I 80fD FE30 HEX (PI 3011 ,<0 
F.o8D 96£.1 rw W\M4 ,J EOF.F DO RC 
£08F 8.,)E7 rw SE'lliR< ,K £oro FElA (PI ': ' ,>9 
£091 62F.2 rw UlWt IL £OP23809 JRC lUI 
E093 9~2 rw KJVJ;:B ,M £OFC E65F ANI 5f11 ,UPPER , UHR CASE 
£095 BEE2 rw IUU' ,N EOF6 FECI CPI 'A' I<A 
E097 65£3 rw RX11'P ,0 EOF8 DB RC 
E09908E6 rw PROORAM IP EOn FEn (PI 'G' I>F 
E09879£1 rw OIKSM ,0 £OFB 3F 0tC 
E09D DFE6 rw oom; IR Eore DB RC 
E09F 12£) rw SKU ,5 Eom CD711£1 tOt CALL VIDEO 
EOAI C3RI rw 'DIEM ,T EIOO 0630 911 48 ,ASCII BIAS 
EO~l 47£2 rw lEER ,U £102 fEOA 0>1 10 ,DIGIT 0-10 
E0A5 OOES rw mOOOl' IV P.I04 3802 JRC ALFA 
EOA7 02f:S Di mOOOl' IW RI060607 911 7 IALRIA mAS 
EOA9 87£2 rw EXOiG IX . EI08 A7 ALPA ANA A ;CLEAR Ci 
EOAD 11.££1 rw fDIO ,y EI09 C9 RET IWITH Ci CLEAR 
EOAD 6EE2 rw ZEIOt IZ EIOA • 
EOAF • £IOA • READ 2 DIGITS FIQI THE <llNSOlE 
EOAF ... EXEXlJTE 'ltIE PRXlRJII.l AT THE AIlI'JRmS ••• £IOA 0802 MEl MIll C,2 
EOAF * EIOC 18BI JR M80 
EOAF OJC4B4 EXF.C CALL I'I'S'lt«; r.lOE • 
EOB2 474F2054 IJ1'H '(1) '10 ' EIOB * 500RT RX1l'1NE '10 SAVE ([Qil 

£OB6 4FAO £IOE mBDBO 'lMEX CALI. MEX 
EOBB COIl£EO CALL AlIEX , READ ADD FIOt KB Rill IBM JR AIIEX 
EOBB EB XOKl IU13 • 
ROBC E9 POlL , ... '10 IT £113 ••• READ FIOt a:JtISOlE ro RB:; A ... 
BOBO • £113 • 
EOBO ... OONVERl' UP '10 4 HEX DIGITS '10 BIN Elll CD2ml RXN CALL ESCAPE , READ KEYOOIUO 
EOIlO • E116 28m JRZ RXN 
EOIlO OE04 A1IEX MIll C,4 ,0lUNT G' 4 DIGITS Elt8 FE60 (PI 6011 
EOSF 210000 All EO LXI 11,0 ,16 mT ZEOO EllA 30c0 JRC Pl'OI 
EOC2 0l2ml AIIEI CALL ESCAPE Elle E65F ANI 5f11 
EOC5 PE20 0>1 ' , ISPACE? EllE 18BC JR Pl'OI 
EOC7 CAE8EO JZ SPOJIIR E120 • 
EOCA mEDEO CALI. IIEX IOIEXlC VALUE EI20 CD2ml Pl\IJSE CALr. ESCAPE 
EO(]) 38Fl JRC AIIEI EI21 FE20 (PI 20U 
EOCF 29 [W) H IIIILT 11*16 E125 CO mz 
EODO 29 [W) H EI26 ro2FEl (>I:,(XI' CALL ESCAPE 
EODI 29 [W) II £129 FE20 (PI 20U 
E002 29 DAD II £12B C226£1 JNZ Pun> 
Eo03 85 ADO I. BIlE C9 RET 
EOD4 6F !OJ L,A E12F • 
EOOS OD OCR C 14 DIGITS? £12F Ol3CEl ESCAPE CALL REYSTAT 
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E132 CO RZ 
El13 ())4IEl CALL 00NIIERl' 
E136 FEIB CPI 100 ,ESCAPE 
E138 CMCEO JZ S'mRI' 
EBB C9 RET 
EI.lC * 
81.lC 0000 KEYS'rAT IN <DN3 
EUE 8640 ANI 11m 
EI40 C9 RET 
F.141 * 
EI41 * KEYIU\R) rore OONIIERSIGI 
E141 0001 ())N\fERl' IN oom ,KEYOOI\Rl mTA 
BI43 E5 PlSH H 
BI44 C5 Pl6H 8 
E145 010500 LXI B,TAII.EtIHt'JNI./2 
8148 215001 LXI H,K'1NL 
EI4B IDAI LOCP CCl ,alMPARB 'D\ILB 
8140 2806 JRZ .Am 
B14F 23 iNK H 
EI50 BA400I JPE LOCP ,alNT UXl(IIf3 
1':153 1801 JR NfNO 
£155 7E FNO K"N A,M INfW rore 
8156 F.67F NFNO ANI 7m ,MfISK lXlfi 
EI58 Cl lOP B 
BI59 Bf IOP H 
EISA C9 RET 
ElSa * 
BI58 * 'nUS TAILE CAN BE EXTENEO IF DBSIRID 
EI58 EI5D K'D\II. JlI) OElsm I) 
E150 F158 JlI) OFI5111 rl 
EI5F A17E 00 0A17EH I·, 
B161 815C JlI) OBI 501 ,. 
BI63 6015 00 060lSH lamsoo UP 
BI65 EI65 = 'mBLEND 8JlI $ 
BI65 CIG KTAIL+lO IRXM lOR IS OOHIIS 
E179 * 
B179 • OIOCKSUM I01l'IIIE 
E119 a>C4B4 OlKSM CALL PTS'lNG 
B17C 43484543 Dl'H 'OIEO<SUM • 
BI80 48535540 
B184 AO 
E185 COOEEI CALL 'IMBX 
EI88 0600 HVI B,O 
EI8A 7E OIKSMLP K"N A,M 
&18880 lIDO 8 
EIBC 47 K:N B,A 
E180 CD3FE2 CALL I:lMP 
EI90 20F8 JRIZ CHKSMLP 
BI92 78 KN A,B 
E19) C)26E2 JMP PT2 
E196 * 
8196 * mRt STARl' 
EI96 * 
E196 CDC4E4 W'\.Rt CALL PTS'lNG 
EI99 4A554050 Dl'H 'JUMP '1O~' 
8190 20544F20 
BIAI 444l'D3 

ElA4 21E704 
EtA7 7E 
EIA8 EECl 
ElM 00000 
EIlID E9 
EllIE 
ElM: 
EIAB 0lC4E4 
EIBI 4543484F 
EI85 20484559 
E1B9 5lAO 
EIBB Q)2~'EI 
BIBB C40CE0 
81Ct 18F8 
EICl 
EICl 
BIC) 
BICl ax:4E4 
BIC6 54455154 

'BICA AD 
BICB moEBI 
EICS 015A5A 
IUOI (DftlBl 
B1D4 CS-
BID5 85 
BI06 D5 
BI07 <DftlBI 
BIM 10 
BlOB <D3FE2 
EIOO C2D1BI 
B1El Dl 
BIE2 BI 
BIEl CI 
BIE4 E5 
BI85 D5 
EI86 Q)ftlB I 
BIE9 18 
BIEA DB 
Blm C41002 
BlEB mlFE2 
EIFI C2E6El 
BIF4 DI 
EIPS BI 
EIF6 lE2E 
EIF8 CD700l 
EIF8 1804 
EIFO 
BIFO <D20EI 
B200 18 
E201 E6B4 
B201 A1 
E204 BA08E2 
E207 37 
B208 79 
B209 17 
E20A 4F 
B20878 

* 

LXI 
K"N 
CPI 
JNZ 
POlL 

H,04E1" 
A,M 
DC3" 
o 

* I(£YIU\R} fXlIO I01l'INE 
fXlIO CALL PTS'lNG 

EXDLP 

* 

Dl'H 'WIO KEYS • 

CALL 
OIZ 
JR 

*** t£KlRY TEST I01l'INB *** 
* 

CALL 
IJl'fI 

PTS'lNG 
'TES\' ' 

CALL 'IMEX 
. LXI 8,5A5AH 

CALL mill 
Pl6" 8 
Pl6H H 
Pl611 D 
CALL ~III 
K"N M,B 
CALL I:lMP 
JNZ TLCP 
IOP 0 

IOP " IOP 8 

Pl611 " 
Pl6H 0 
CALL mill 
K"N A,M 
otP B 
OIZ BRR 
CAlL BMP 
JNZ RL<P 
IOP D 
IOP H 
IIIfI A, ' • ' 
CALL VIOOO 
JR CYCL 
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I CP 1M 11ESTARl' 
IIIXXl mRt START 

,LOCI( AT KEYOOI\Rl 
,PRIN'l' IF KEYPRESS 
IalNTIWE UXPllf3 

,RElID I\OORESSES 
IINI 8,C 

I KEEP ALL RroS 

IWRITE IN lUI 

IREPBAT UXP 

,RES'IOOE ORIG 
,VALUES a> 

,GBN NEW SEQ 
,RElID HEM 
,<D4P HEM 
,CALL ERIIJR RlN 

*** '11I1S I01l'INB GENERATES IWIIXM Nce * ** 
RUt CALL PAUSE 

MJ\f A,8 
IINI 084"' 
ANA A 
JPE PEVE 
soc 
MJ\f 
RAL 
K"N 
K"N 

A,C 

e,A 
A,B 

,L<XJ( AT 8 
,MASK BITS 
,O..EAR CY 
,.un> IF f.V8N 

IL<XJ( AT e 
,.omm cy m 
,RES'roRB e 
,LOCI( AT B 
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,RlTATE CY IN 8265 4C4F2052 om 'to RAM' 
8~17 RAt. E269 olIO> 
£loo47, KN B,A IREfmlRE B 826B 00000 JHP 0 E20E cg RE'l' ,RE'J1JllN If NEH a,c E26E • E20F • B26E • ZEOO at FlU. IftDRY WIm A <DNS'll\N'l' 820F .. * ERroR PRIN'l' Cl1l' R:Ul'lNE E26E 0le4E .. ZER.:M CALL Pl'S'lt(; 
820F • E2n 46494C4C om 'FlLL ' E20F CDDFEO Pl'M CALL CRLF IPRINT CR,1I E215 AO 
E2120>20EI CALL Pl\lJSE E2160l0EEI CALL 'DUfEX ,READ ADDRESSES 
E215 7C KN. A," IPRINT E279 E5 PU9H " ISAVE " E216 <D26£l CALL PT2 ,ASt-'1I E21A <DWIEI CALL AlfE2 IREM 2 DIGITS &219 7D KN A,L ICDIES E27D EB XOlG 
E2lA C31F&7 JMP Pl'2S ,fOR I\DI:.m:ss E27E El X'lUL 1RES'ltlRE H,L E2lD * E21F Cl roP B E21D F5" ERR Pl6lI PSW ISAVE N:c E280 11 ZUXP KN M,C ,WRITE uno MI!lI!f E21E (DOre2 CALL PTAD ,PRINT AIlD. 

E281 0l1FE2 CALL IH' ,<ntP ADD, IteR» E221 18 KN A,B IM'l'A E284 C8 • RZ ,RE'J1JllN IF IXtlE E222 . (DlFE7 CALL Pl'2S ,WRI'l"1'Df 
E285 18F9 JR ZUXP ,OOR'l'INJE TIL IQIE E225 FI roP PSW ;DATIt. READ 
E281 • EXOIANQI at IfJ\TE A BLOCK OF II'XlRY E226: F5 Pl'2 PU9H PSW E287 41 EXQI; KN B,A E227 0>2OF..2 CALL BUll E288 0le4E4 CALL PTSU«; 

E22P. PI roP PSW , £28B 45584348 om 'EXaJl\NGE ' E22B 1804 JR BIm. E28F 414£4145 
E22DIF' BlNH RAft ,SHIFT RIT 4 BITS E293 AO 
E22E IF RAft E294 1809 JR KNEN'l'R F.22F IF RAft E29647 IfJ\TE8 KN B,A /SAVE moo E230 IF RAft E297 0lC4E4 CALL Pl'S'lt(; 
E231 EMF 8111L IINI OtlJ ,LQI 4 BITS R29A 4D4F5645 om '1fJ\TE ' E233 C6l0 AD! 48 ,ASCII BIAS E29E AI) 
E235 FElA (PI 58 /DIGIT 0-9 

E29F OJOEEI IfJ\TEN'l'R CALL 'DIHEX /REM NlIlRESSES E231 OAOCEO JC Pl'CN E2A2 E5 PU9" " E2lA <:607 ADI 1 ,DIGIT A-P B2A10lBl£0 CALL MEX E23C C3OCEO JHP Pl'CN E2A6 EO XOlG E23F • E2A? E1 X'lIiL I B!'.O( ro tDlHI\L E23F * OJMPARE ADDRESSES lIND IteletENT » E2Ml 4E "Del' KN e,M E21F 7B AMP !OJ A,E E2A9 El X'lUL E240 95 SIB L E2AA 18 K>V A,B 
E2412002 JItIZ 0XtI E2A8 fE4D CPl 'M' E243 7A !OJ A,D E'.AD 2804 JRZ NEXaJ 
E244 9C SBB " E2AF 1B KN A,M E245 23 (J)(N INX H E2BO E1 X'lUL 
E246 C9 RB'1' R201 71 K>V M,A E247 • E2B2 83 X'lUL E247 * JUf.l1' ro lEER RAM B2B) 71 NEXOJ !OJ H,C E247 CDC4E4 mER CALL Pl'SU«; 

E2B4 21 INX " E24A 55534552 om 'lEER AREA' 
E2BS 81 X'lUL E24E 20415245 8286 0l1FE2 CALL I!MP E252 el E2B9 CA4CEO JZ S'l'ART 8253 C1000l JMP 010011 E20C lliFA ,1R IUQ> E256 * E2BE • N:N 1ES'l'RlCT IVE I£IoI)f{'{ TESt' E2S6 • JUMP ro lW4 AT PR+lCOO E21lE OJC4E4 tufl' CAr,L Pl'S'lNG E256 rnc4E4 RI\I4 CALL PTS'lNG E2CI 40454020 om 'HEM OJEJCI( I 

f:259 48492052 om 'III RAM' E2C5 43484543 E25f) 41Ql E2C9 CB 
E2SF C300FC JI4P PR+1COOII E2CA 210000 un 11,0 ;S'mRT AT ZEIll 
E262 E2(D 4E NDUJP !OJ e,M E262 * JUMP ro RAM AT 0 E2ct: 06FF HITt 8,OFFH 
E262 0le4E4 lilRllM CALL Pl'S1NJ 
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E2DO 70 KJV M,B E3367B QlN'l' KJV A,M ,READ MEKlRY 
E201 7B KJV A,M E337 B8 OIP B ,<llMPARE 'lUi <DIE 
E~ B8 OIP B B318 2012 JltiZ IjKP ,SKIP IF to <XIU' 
E2D3 C21lBE2 ...,Z ERRJP ,PRINT BRIQ\ B3lA F1 RIP PSW , FE'lOI mN'l'lO. 
E206 0600 MIll 8,0 B33B PB53 CPI 's' 
82D8 70 ID\f M,B 8330 11'5 PmH PSW 
R2D9 7E ID\f A,M 83lE 2806 JRZ (8CP 

E2M B8 OIP 8 B340 23 IR( H 
Fo2DS C21DB2 ERRJP ...,Z 8RR E341 7E ID\f A,M 
82DB 71 KJV M,c B3422B OCX H 
E20F 23 INK H 8343 B9 OIP C 
B2S0 18EB JR NDUP B3442OO6 JltiZ SKP 
82El * <n4PARE 'Dll ~ (li' II!IOitr B34623 QICP INK H 
E2E2 0lC4E4 <DMPR CALL Pl'S'DIG B347 7B ID\f A,M ,READ NEllT BV'l'B 
E2B5 43411'4050 Dl'H '<n4PAIIB ' £348 2B OCX H ,DEClt NltRESS 
E2E9 415245M E349 0l1DB2 .CALL ERR ,PRINT <DlBS 
E2FD OlOEEl i! .' ~: CALL, .''D\IIEX i34C m3PB2 SKP CALL lIMP ,OIn IF DC6B 
B2FO £5 PmH 8 83411' 2OE5 JllfZ (XJtft' ,MCK fUR MlRS 
E2Fl 0lIIlE0 CALL ·MEX B351 11'1 RIP PSIf 
8211'4 En XOIG B352 eg RET 
E2F5 7B VMUlP ID\f A,M B353 * 
8211'6 n INK R B353 • IIIPU1' 1lPo'JP. I1KJI A l'ORl' 
B2F7 B3 lL'11tL B353 0lC4E4 PINP'l' CALL Pl'S'DIG 
E2PS IE OP M B356 494B5055 DrH 'INPIJI' ' 
B2n46 MlV a,M B3SA 541\0 

, E2FA C41DB2 011 ERR B35C <DOABI CALL MB2 ,REM 2 DIGITS 
; B2h)' 0l3PB2 CALL lIMP B35F 4a ID\f C,B 

£300 £3 X'DIL 11360 1078 H A 
'E301' '2OFa JltiZ VIUP 11362 Cl26E2 JMP m 

E303FI RIP PSIf 1365 * 
'B104 eg, RET B165 * armrr 'JD A l'ORl' 
'B305· • SEAIDI ~ SPflCIFIC miES B365 0lC484 l'OUl'P CALL PI'S'lm 
8305 F5 FIm PmH PSIf B368 4F55545O DrH 'OlJftIUr ' 
.8306 OlC4B4 CALL Pl'S'DIG B36C 55541\0 

:' 
• B309 46494844 Dl'H 'FI1I)-2 ' 13611' <DOABI CALL MB2 ,READ 2 DIGl'ts 

E1OD2D31AO B372 <DOABI CALL MB2 ,READ 2 DIGI'l'S 
tUfO 1800 JR SIOIBft E375 to ID\f C,L 
Blt2 F5 SIOl PmH PSW B3768059 00l'P B 
lOll 0lC4E4 CALL Pl'S'DIG Bl7S C9 RET 
Bl16 53454152 DrH 'SEAi¥lf-l • Bl79 * 
BllA 43482031 
BllB AO 
B1IF (])OEEI SIOlIWl' CALL 'DUIEX 

, &122 BI) PmR H ,SAVE R 
8323 (])OA£1 CALL MEl ,READ 2 DIGI'l'S 
B126 En XOIG ,H-OJIlE,D-l" 
8327 45 tOI afL ,PUl'rom IN B 
Bl28 HI RIP U i~H 
Rl29t'1 RlP ;·PSIf 
'El~ PBS3 (PI 's' . ~, 

Bl2C F5 PmR PSW 
Bl20 2807 JRZ alNT 
Bl2F BS PmH H 
Bl30 <DOABI CALL MEl ,READ 2 DIGITS 
8lll BB XOIG 
B134 4D ID\f CfL 
EllS Bl RIP H 
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111t .. : .. , 1.-'" 139179 lQ[Y IICN A,C ,1II!lOOIIER 0IARACl'ER 
8379. ••••••••••••• * •••••••••••••••••••• * ••••••••• 839P F£20 Q>I SPACE ,PRlNTINl 0JaiI? 
1)79 .. .. . llA 1 F2D5&l JP PRINT 
1319 .. ' VIIEO QUVBR fOR lIUStIt\I'mt It .. BlAt f'BlC Q>I l'CL-'DUI. ,'100 (A1(;8? 
1179 .. .. BlA6 P242B4 JP IIE'1' 
1119 .•...... *.-.................. * •••••••••••••• llA9 B5 lUlU II ,~ IN IBDRlt' 
1319 .. .E3M 21B8B3 00 D,'MfL ,'lNI.B S'1TlRI' 
1319 fOOO • P1tGE IQJ PRf-l000u ,SClU3DI ux:ATIat IJAD 5F KJIf 1£,1. 
81'79 0020 - SPACE IQJ 20H BlAB 1600 MIfI 0,0 
8]79 0004 • <LRSCRf IQJ 4 B3BO 19 QN) 0 
U19 *.*****.***.* •• *.* •• ** •• *.********~*.*.* ••• * B18' !is 101 8,M 
1]19 .. .. J:l82 210483 LXI H,l'CL 
8179 .. 0JNTJa. aD ~t .. 1]85 19 QN) 0 
£379 .. (8) /IQtB QJRS(lt .. BlB6 £3 X'DIL ,RBCDVER H 
1£]79 .. tot O.BAR SCR£m .. BlB7 C9 IIE'1' ,8XBClJ'l'B lOJ'l'INS 
1119 .. (I) PRINT 0lN'l'I(L aD .. Bl88 .. <XINl'RlL atAMCl'BR JUMP TAI!tB 

1]19 " .. (H) MOtSPACB .. B3B8 6B '1NI. DB R£'l'-l'CL 

" 1319" i'- .. (l~ 'l'A8 .. BlB9 6B DB R£'l'-PCL ,A 
1319, .. .(.1) LINBFBI'J> .. IlM 6] DB 1DE-l'CL ,8 IDE QJRS(lt 
131t .. (HI CAIIRIIoG£ ~ .. Bl8B 61 DB R£'l'-PCL ,C 
1319, . .. (NI IO~ .. B30C 6O DB fOIIIH'(L ,D CLBM SCR£f)f 
B119 • (PI (UAR '10 ~ a' SCREEN .. B3/I) 00 DB l'CL-l'CL ,B PR'f 0lIft'RlL 
8319 .. ;, (0) a.BAR '10 Ell) a' "INB .. 8_ 6B DB IIE'1'-l'CL ,F 
1379 • (R) ~ DCIIf .. IlBP 6B DB R£'l'-l'CL ,G 
1379 .. ('1) 'lOOGlB ABYBRSB VIIEO .. ElCO 42 DB 1lMCKSP-l'CL ,8 MCKSPACE 
8]19·. • (D) 0Jl1IDt UP .. lle. 59 00 'lNt-l'CL ,I 'BIB OIIBR 
1379 .. (WI ~ l£n'. • B3C2 12 DB LlR'-l'CL ,.1 LINB PBm 
1379 .. "(X) a.BAR '10 S'IMl' a' LDIB .. BlCl 6B 00 R£'l'-l'CL ,1( 
8319 .. (Z) 0Jl1IDt RlGI'l' .. 1lC4 6B 00 R£'l'-PCL ,t 
B3.79 .. "'ESC XY RlSI'l'lQIUllllD-IN .. 

BlC5 '" 
00 CRB'l'-PCL ,M CARRIP.GB RET 

8319 .. ' , <. ~ + .. BlC6 71 00 RE'1'I-3-PCL ,N to QJRSal 
£319 * •••• a •••• __ ••• _ .............. ,_* ••••••••••• BlC7 61 DB R£'l'-l'CL ,0 
1379 .. 8lC8 1.7 DB aDO-PCL ,p CLR SQf '10 £II) 

1379 .. VIIEO ~RI l'AIWtETER8 < ; ~'!,;.' ',' 13C9 IlC 00 <LLINE-l'CL ,Q CLR LINE 'JO JH) 

£379 0050 • .QUZ IQJ 80' ,10. a' 0IAR1IC1'£RS IlCA 12 00 tl,*,-l'CI'. ,R (lJRS(It tnIf 
1319 00'8· VERl' IQJ 24 ,NO. OF LIlES ID 6B 00 R£'l'-l'CL ,8 
£319 • .r't"l." t·· . In: ." 00 'lVlDF-PCL ,'1 'ltXJXB VIIlfXl 
1379 3£14 'lVl1EO MIfI ""'1'!-64 ,'1OOGl& VIIB> IleD 80 00 WRSUP-l'CL ,U aJRSOR UP 
8378 • ID 6B DB ~l'CL 'V 
1318 fS VIDEO PtSH lQf B3CP 1)0 00 MCXSP-l'CL ,W QJRSal lEn' 
E37C C5 PtSH B IlDO 14 00 as'l'Rl'-FCL J X a.R S'mRl' (Jf LN 
£37D D5 PlSH D BlD' 6£ DB R£'l'-l'CL ,y 
£37E E5 lUlU 8 £302 06 m D.-l'CL ,Z ~ RlCJIT 
£37p 867P ANI 07ftl 1303 C8 00 LEDIN-PCL , ( £s(>XY lBMIN 
£381 4P KJI C,A 1304 • 
E382 lI\00E8 Ula\ MSS-f-OOOO £304 • PRltn' <XllJil IN B RfGIUOIBSS 
1385 roc3 Q>I OClll ,PlQI 'l'IfME? £304 48 l'CL 101 C,B 
£387 79 JOI A,C £305 .. PRltn' '111£ atARI\Cl'BR at 'D1B SCR£BN 
£388 CC00E8 CZ BASE-f-OOOO ,CALl. IT IP SO 13D5 lADDPP PRINT Ula\ vn. 
E389 0l60Et DISPL CALL LIF'lUJRS ,ElV\S1 OJRSOR 13D8 A9 XRA C 
138E lAFAPF Ula\ XYfUoG 1lD9 77 101 M~ 
£391 A7 ANA A En • IlDL OfJD{S '11IE WRS ros fOR £II) (»' LlNE 
E392.28OA JRZ tDCY £301>. 3I\D8n' IlDL Ula\ amros 
£394 3D OCR A £3IlD 3C I~ A 
1395 32FAPF S'm XYfUoG IlIE F£50 Q>I fIlRIZ 
£398 C'J\I\fE4 JZ YPOS E3BO 3850 .me 'mBRE'l' 
139B C3A6£4 JMP xros E1E2 AF XRA A 
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B3Bl 32DBFF S'J7I. OJRPOS 8442 CD60E4 RET CALL LII'TClIRS 
£3B6 • HJIJE IN I LINE B445 BI fOP " B3F.6 3NJCFF LINF UP. LlNaD 8446 D' roP D 
B3E9 FEt7 <PI VERl'-l E441 CI fOP B 
B3EB 2023 .lRfZ NOOCRL B448 F' roP PSW 
E3ID • SCR)LL UP CIIE LINE 8449 C9 RET 
E3ID 215000 SCOOLL un H,HOIUZ £44A 3l\OOPF 'lYIDF UP. VFL 
£3FO IDSflDFFF LOOD 'lOSOf £44D EE80 XRI 80H 
E3F4 19 IWJ 0 £44F 3200FF S'J7I. VFL 
B3F5 EOAO SCR[. WI E452 18E£ .JR RET 
E3F1 EOAO WI £454 * 
ElF9 7C IOV A," E454 • KJVE 'l1IE WRSOR UP 
E3FA FEr1 <PI IDUZ*VERT+PAGE/256 £454 31IDCPF aJRSJP WI LINIH> 
E3FC 2OP1 amz .,1SCRL "t.-, E451 A1 l\NA A 
E1FE 7D IOV "'A,L B458 28EB .JRZ RET 
E1FF fEBO 0>1·\ . IDUZ*VERT+PAGB,OFtlI B45A 3D OCR A 
E401 20F2 amz SCRL B45B 32DCPp S'ltlU.N STA LINEH> 
E401 31IDCFF UP. ' LlNfiH) B458 18B2 .JR RET 

' .. £406 • ERASE 00'l'lQt LINE E460 • CAL(lJlATB 1£14 J\DI) FIOI aJRSOO l'OSITICN 
8406 EB , EIl1l'L ~" B460 21BOP1 LIFIUIRS LXI H,HORIZ*VERT+PJIGE' 
E401 0650 i4YI B,IIORIZ B463 1180PF LXI O,-HtlUZ 
E409 3620 EL<P ' ·MiII;; M;SPACE B466 31IDCPF WI LINaD 
840B 23 INX II E469 3C aLl> 1m A 
840C 05 OCR B E461. 19 IWJ 0 
E40D 20FA . JlJ!Z .' BLIP £46B FEIB <PI VERr 
,840F lD OCR A B4Q) 20Ft. JR'lZ (L(p. ;OPTIMI ZRO AT 00'l"lllt 
8410 3C IO)CRL' 1m A E46F ID5BIlBPF cnN LIED <lJRl'OS 
E.411 32DCPF STA LINaD £411 1600 tI\II 0,0 

,fl4.14 182C JR RET B415 19 IWJ 0 
£416 • £476 * REVERSB 'l1IE VII») 
.E416 • ERASE· BEfORE BI\(I(SPACItG E416 18 IOV A,M 

,.84.16 3620 DIlA(]{SP MVI M,2OU 8411 8EBO XRI DOH 
.• 8418 3!lDBFF WI OJRPOS £419 77 IOV M,A 

841B Al l\NA A B41A C9 RET 
.£4IC 2824 .JRZ RET £41B * a.EAR 'lO END <F ~ 
84IE 3D OCR A B47B m9684 a.m> CALL ~SPC 
B41P 2B OCX H E41B 18C2 .JR RET 
8420 3620 tI\II M,2OH B480 • a.EAR 'lO END <F LINE 
F.422 181B JR 'l1UIRET E480 3NlBFF a.LINE UP. OJRPOS 
£424 * HJIJE 'l1IE aJRSOO BAa< E483 3620 MVI M,2OR 
E424 3!lDBFF BI\(]{SP UP. OJRPOS £485 23 INX " E427 3D OCR A E486 3C 1m A 
F:428 F2JFE4 JP 'lMRE'l' E487 FE50 <PI SOH 
E42B IBII JR CRE'l' B489 2OP8 amz a.LlNE+l 
£421:l • 'mB OIJER 'lO 'l1IE NEXT 8 1IJlll'IPLE E48B IBB5 JR RET 

.. E42O 3l\D8PF TAB UP. aJRPOS B49D • a.EAR THB SCREEN 
£430 F607 au 'I B48D 2100FO a.EAR LXI H,PAGE 
R412 1SA9 JR p:lLtl £490 220WF SIILD 'lOSOf 
B'14 • CLEAR 'l1IE SCREEN lIND IDlE UP £493 22FAPF SIILD XYF'LI\G 
EU4 more4 fORM CALL a.EAR B496 3620 IoaSPC MVI M,20n 
B431 AF fQIE lIRA A £49B 23 INX " B,,38 32DCFF S'J7I. LINmIO £499 7C IOV A,n 
BUB 3200PF S'1J\ VFL ,CLR VID F'LI\G £49A fEF8 <PI PAGE+2048/256 
E43E • CARRIAGE RE'lUIIN £49C 20FB amz ~ 
B43B At' CRST XRA A 849E C9 RET 
E43F 32DBFF 'mBRET STA OJRl'OS E49F * E442 • RE'JYRN ro 'l1IB O\LLItG R01l'INE E49F • PRJCBSS LEAD IN rore 
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£t9PlE02 ' £EblN' MIll A,2 Bt" (DCtBt CALL Pl'S'D«l 
B4Al l2t.AfP ~ XYFI:.AG B4pI 18 IJB 21 ,flSC 
E4AtI89C JR RET 841'22001 ID 20018 ,K-l2 Y-1 
B4A6 * E4p4 20564543 or ' VI1X:'lat GRAPHIC ' 
84A6 * Sin' X lIND Y CXJRSQl rosI'l'IOlS E4FS S44P522O 

E4A6 79 XPOS 101 A,C E4FC 475241S0 

B4A1 PESO CPt 80 8SOO 48494320 

84A9 3802 JRC XINOO ES04 18 00 27 ,ESC 
84AB lBtp MIll A,79 E50S 2008 ID 200811 ,X=32 Y=8 
E4AD 1890 Xl~ JR 'l'A1lRE'l' E507 20202020 IJl' 

, 
KlNI'lUR , 

£4AP * £500 4D4P4849 

84AP79 YFOS 101 A,C B50P 5441'5220 

8t8!) FE18 0>1 24 8513 20202020 

8482 3802' JRC YINOO 8511 18 00 27 ,ESC 
8484 JEll MIll A, 23 £518 2009 ID 200911 ,K=32 Y=9 
P..4B6 18Aa VIm:; JR S'roRLN £51A 20205645 IJl' • VERSlf:N 4.3 

, 
E488'- • 8518 52534941' 

E4B8Al'" CLS'l'Rl' lIRA A 8522 4E20342E 

E4il9·-32OOFF ~ QJRl>OS _ 8S26 33202020 

E48Ccn6~4 CALL LIF'J.'(lJRS 852A 18 00 27 
l_t 

,ESC 
84BF18BP JR Q.LINE £52B OOal ID om ,X=O y=n 
E4Cl' E4CI .. fo5D1l fXlU $ £52D C9 RE'1' 
£tcl * aJRSOR STaII!GE lJXATIOlS £528 (DC1£4 PIUtPl' CALL IPl'S'1NG 
£tcl 000 sprRt{)fJJ - 8531 4Dtil"6E3£ Dl'H 'Hort>' • 
troa aJRffiS a; I ,ros m LINE £535 AI) 

Fmc LINEOO a; 1 ,LINE tUtBER 8536 C9 RET 
FfDO VFL rs 1 ,REWRS8 VID fLAG E537 * 
FRlR 1'1101'1'- OS I ,PRIN'l' WIDl'H £537 *WIllE ASCII [Q4p 

HDF 'lOS<N rs 2 ,'lG> <»' SCREEN 8531 (DC4£4 If\SCII CALL Pl'S'lm 
FfEI TCURffiS (S 2 ,TItIP lOOITICH E5l1\ 41534349 Dl'H 'ASCI I [Q4p' 
FEe3 LINK 'HS' - 85J£ 49204455 
FEel * ADOI'l'iCUS ro 4.0 fcJNl'lUR £'>42 4DSQ.\O 

FEel OO'! 10500 £545 0l0BE1 CALL 'D\IIEX 
EtC1 * PRINT A STRIIG £548 (])811E5 CALI, IQIEC 
E4C I CIlOf'BO RP'I'S'lNG CALr. CME' ,ClU' FIRST ES48 * HI\KB A RJIER RlR ilSCII IX.K> 
E4C4 E3 PrS'llr. X'ftIL £548 18 RJIELP 101 A,B 
F,4C5 7E lOY A,II- £54C f1i;40 0>1 64 
E4C6 23 INK H 854E 28tA JRZ TElflLIN 
E4C1 83 lmfL 8550 860P IINI om 
E4C8 A7 IINA A B552 2810 JRZ tulllER 
f!4C9 0>78£3 CALL VIIB> ,PRINT I'l' 8S54 8603 IINI 3 
E4CC F8 RI- 8556 2808 JRZ MAlI(ER 

E4m 18PS JR Pl'S'mG - 8558 lE20 MIll A,' I 

E4CF • SIGl m MEssroB E55A cn7BB3 REBNTR CALL VIIB> 
E4CF 223900 SIGI SHUl 39H ,RfHWIT FIOt RS'l' 7 PA'lOt ES50 04 INR 8 
E402 JE04 MIll A,4 ,<LEAR SCREEN 8558 t8ED JR RlIBLP 
E404 0>78£) CALL VIDEO 8560 3E6C MAR<ER MIll A, 'I' 
E407 2150FI (Xl H,PPc.E+1500 E562 181'6 JR REEN'm 
E401\ E5 PlEH H £564 78 IIJMllER KJV A,R 
E4DB 1151FI (Xl 0,PlIGE+151H E5650>21E2 CALL Rnll 
E400 013000 (Xl 8,308 E568 181') JR REEN'm+3 
E4EI 3612 MYI H,I211 ,GMPHIC 0IARACl'ER E56A * 'laXlI:B REVERSE VIDEO 
E4F.3 EDoo WIR E56A 0>79El TEItlLIN CALI. 'lVIDEO 
E4E5 EI fOP H E560 OlF785 KlMPI CALL RETSCRLL 
E4E6 llAOFI (Xl D,PAGE+1AOH E570 Q)Qf1';2 CALL P1'AD 
E4E9 018002 (Xl 8,640 £573 OE)F MIll C,63 
E4EC EDoo WIR 8575 CD7CE5 CALL KlMP2 
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E578 FA6DE5 JM NlMPl E5E6 01 KlP 0 
E578 C8 RZ ESE7 El £OP H 
E57C 7E \'IJMP2 MJII A,M E5E8 OEOF MIll C,15 
E570 47 MJII B,/\ E5EA <DIl!\EO CALL SPCE 
RS7E 3E05 MIll A, 'E'-64 F.51D CDIl!>.EO CALL SPCE 
E580 CD7BE3 CALL VIDEO £SFO CD7CE5 CALL IDMP2 
E583 CD3FE2 CALL BMP £5F3 F1ID3£5 JM IILPI-3 
ES86 C8 RZ E5F6 C9 RET 
ES87 00 DCR C £SF7 * OIQ 'lO SET SCIOLL £OINT 
ES88 F8 AI £SP7 3l\DEPp SETSCRLL LIP. WIum 
E589 18Fl JR NlMP2 £5PA 30 DCR A 
ES8B * IIGIE W~,PRINT MAQmM E5FB 321lEPP STA WIum 
E588 CDCIE4 IIGIEC ' CALL ilPTs'Im E5FE 2007 JRfZ Cl'SCIIL 
£SSE 14 00 'T'-64 i!6000150F0 LXI B,PAGE+5OH ,2ND. LINE 
£58F 41444452 'fuiu .. ~, £603 ED43DFPP SBCD 'lOOCN ,SCIUL £OINT 
E593 AD 8607 C9 Cl'SCRL RET 

t; 

£594 0600 MIn: B,O £608 * , :E996 lEI8 MIiI'L A,24 £608 * PRlGIWI JII!roUlY 
'£598 32DEFF STA WIum 8608 CDC4E4 PRlGIWI CALL l"l'S'lm 
£59B C9 ,. 1lE'l' £6Da 50S24F47 Dm .~,. 

E59C ". MAKE A RllER roa HEX lllMP E60F 52414DAO 
E59C 78 . HEXRJlER MJII ' A,B E613 COIlED CALL MEX Il'IDDR IN IlL 
E59D FEIO CPt 16 E616 B>S3EIFP SDEO 'lUJRPOS 
ES9F 2806 JRZ HEXla' £61A CD8IES CALL IlIlEC I PRINT "l\DDRM 
ESAI CDlFE7 CALL Pl'2S E610 <D9CES CALL HEXRllER 
£5A4 04 ItR B E620 CD79E3 CALL MIEO 
£51\5 18FS .m HEXRllBR E62) AP XRI\ A 
E5A7 *EXTmD fOR ASCil E624 321lEPF STA WIOllI 

~'ESA 7 c:tlmEO IIEXRCT ' CALL SPCE £621 CD91E6 CALL PR1'ILm£ tPRlNT LINE. <DIT H 
,E5AI\~ , cN.L "SPCE £62A CD2FEI AlWXP CALL ESCAPE 

E'}Wn600 "'MIll B,O £620 CDfDEO CALf. HEX 
:'£'S'AF"78 HEXRLP "'k:N A~B £630 2MIPP UIID 'lUJRPOS 

ESBO FRIO CPt 16 £633 lOlA JRfC ~ .. 
E582e8 RZ £635 * <DmO. aD 'lNlLE 
Jl}51JJ f.l6OF ANI om £635 FR20 CPI ' , 
ESB5'CD31E2 CALL SINL Eli37 2846 JRZ CSRl' 
1':SB8'04 INR 8 £639 FE08 CPI 8 
ESB9 18P4 JR HEXILP £638 2845 JRZ CSLT 

; F.SOO • HEX Dll'tP R<X1l'INE £63D FEl2 CPI 'R'-64 
£5BB CDC4E4 • 'ilEXRJI. CALL Pl'S'lm E63F 2839 JRZ CSIlN 

. 85BE 48455820 0011 'HEX DlJ4P • E641 FEl5 CPt 'U'-64 
ESC2 44554050 £643 282F JRZ CSUP 
P.SC6 AD £645 FEn CPt 'W'-64 

. ESC7 (DOEEI CALL 'DIHEX ... 647 2839 JRZ CSLT 
£SCA CDOlre5 CALL ID4EC £649 FEIA CPI 'Z'-64 
£5CD CD9CE5 CALL IIEXRJlER £64B 28)2 JRZ CSRl' 
£5DO CD79E3 CALL MDEO £640 1808 JR £OLUXP 
£503 0lF7E5 CALL "SETSCRLr. E64P * IO>tFY A JII!roUlY UXATiCN 
eS06'moFE2 HtlPI CALL P1'l\D £54P 2M1PP tDlIEM tllLO 'lUJRPOS 
E5D9 E5 Pmll H £652 4p MJII C,A 
E51lA 05 PmH 0 £65) 3l\DEPp LIP. WIum 
£5m DEIO MIll C,16 £656 A7 ANA A 
E500 7E HLP2 MJII A,M £657 18 MJII A,M 
£500 CDlFE7 CALL Pl'2S £658 2800 JRZ ISNIBL 
£SEI 23 INK " E65/\ E6FO ANI OFOll 
£5E2 00 OCR C E65C Bl CRA C 
ES£3 C2OOE5 JNZ 1IJ.P2 £6!"O 77 RDtEM MJII M,A 



£65e 3.1"1"'''' La\. 
E661 E~n ' XRI 
E663 201F JRNZ 
E665 18 I Ii ,lR 
E667 17 LSPIIBL RIll. 
E668 17 RIll. 
E669 17 RIll. 
&66/\ 17 RIll. 
E66B E6f,() IINI 
E660 81" OOA 
E66EOF ARC 
E66F, OF ARC ' 
E6100F, ARC 
E671,OF ' ARC 
E612' litE9 JR 
E614""" • KJVE UP OOB LINE 
1':61. HFoF~ csuti LXI : 
E671')f ,>1lI\[) 

E618 1809 JR 
£671\,'" 'j • M)VE IXHf em LINE" 
E61/f.l'noOo, OlIlN LXI 

':'talJl'H 
1 , 
Rl'RJN+i 

" CSRi' 

OFOH 
c 

R9\EM 

0,-16 
0 
RTRlN 

0,16 
cruPi') E610 ,10F8' '", JR 

£61f' "'," '* MJVE RIGIT Cti£ SPA<E 
£61, 23't ,,'CSRI' INK H 
E68li'180f JR RTRlN 
£682 ' • MJVE LEFT em SPACE 
E682 2aCSL'r DCX " H 
E683 ' * 
E60] At RI'RIN XPA' A 
E684"J2DEFF 
E681 2:2Etri" 1\ ' , :n, ~ 
E681\ 3£ IS , ' UPAIQf 
E6/lC C01{E] ~ ; 

MVI" A, (u '-64 
CAI:4. VIreo 
In OOr,u:x:p.;.3 £68F 1896 

£691 
E691 2AElf'F 
E694 ES' , 
£695 01 

• PRINT A LINE <tlN'l1\INIIG (lH U 
PRI'ILtNE uun 'lUmPOS 

E696 10 
E697 F60f' 
E699 SF 
E69A E6FO 
E69C 61" 
E691) COO6E5 
E6AO 
1':6AO C060E4 
E6A3 2AEIFF 
E6M 10 
EM7 E60F 
E6A9 61" 
F,6AA 31':05 
£6AC 20 
1':6AD FAME6 
E680 C60) 
E602 18rO 
1':604 6r 
E605 3AOEFF 

I:UlII H 
rot> 0 
KJV A"L 
CIU om 
KJV EtA 
lIN I OFOH 
lIN L,A 
C'ALL HLPI 

* tQf PlIl' UlRSCR mERE IT IDES 
CI\LL LIf'TUlRS 
WID 'lUJRPOS 
KJV A,L 
IINI ani 
!Of L,A 
HVI A,5 

PI ..... I OCR L 
JM P<DJNT 
ADI 3 
JR PUP I 
!Of L,A 
La\. WIIJl'H 
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£6R8 85 
E6B9 
E6B9 32DBFF 
£68C Cl60E4 
E6BF 
£68l" 
£6BP 
86BP metE4 
86C2 52454749 
£6C6 5)544552 
£6CA 03 
B6C8 
£6CB £3 
E6CC P5 
86m C02587 
E6DO 2B 
8Gol QlOF£2 
£604 El 
E6DS C5 
£606 C07AE7 
£600 Cl 
£60/\ COI282 
8600 81 
E6IE 22E1FF 
E6El CD9BB7 
£6£4 oms 
EIiF.6 £1 
£6E1 CDl282 
E6F.AftlB5 
E6EC£1 
£6m CD1282 
E6fO 210000 
86f'339 
8liFf' 22E5l"l" 
£6'1 CDI2E2 

,B6l'AOS 
E6FB,'Ps 
E6tT!'EI, 
£6fD (:1)1282'''', 
E100 D9 
£701 C09BE1 
8704 D9 
8705 81\ 
8106 COlFE7 
E709 11\ 
1':781\ COlFE7 
8700 2AE3Fl" 
8710 7E 
E711 C01FE7 
E714 2I\ESf'F 
£717 F9 
£718 £1 
E719 COl21':2 
£71C Cl40E0 
£711" 
£711" C026E2 
E722 ClIll\EO 

MD L 
* A • 5tl*L"W 

* 
* 
• DISPlAY RiGISTEIti 
DRI:IlS CALL 

DnI 

• DII4P RfIHRTE16 AFrER Dft'R't FlOt RST 7 
IXIIPREX;S X'DIL 

• 
PT2S 

PIBII, 
CALL' 
DCX ' 
CALL". 
rot> 
PmK . 
OILL" 
rot> 
CALL 
rot> 
SHID, 
CALL 
PmH" 
lOP', 
CALL 
I:UlII , 
OOP!' 
CALL 
LXI, ' 
aID 

'SHID 
C'ALL 
EXAf' 
Pmll 
rot> 
CAllL 
EXX 
CALL 
EXX 
UlI\X 
CALl. 
UlI\X 
CALf, 
UlID 
KJV 
CALI. 
WID 
SPKL 
lOP 
CALL 
JHP 

CALl, 
JMP 

I'SW ! 

OISPRm3 
H 
PlW) 

H 
B 
~,' 
8 . 
PlW)·U , 
H , 
~P .• , 
PTlUU:, 
IX 
II 
PTIIDtl 
IY 
H 
PTADtl 
11,0,; ,.!, 

SP. 
. SPTDIP 

PTAD+3 

I'SW 
H 
PTM+3 

8 
PT2S 
D 
PT2S 
IIlJt'I'MP 
A,M 
PT2S 
SPfEK> 

H 
prADt3 
ILRB~ 

PT2 
SPCE 
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,PRINT AF 

,PRINT 8 D II 

,PRINT IX 

,PRItn'SP 

,a:.EAR BREAKOOINT 

;PRIN'r 2 OIAIti 
,PRINT SPACE 



Ens 
Ens <DC1E4 
En8 14 
Eng 41444452 
E72D 20464C41 
E7l1 47532020 
E735 41462020 
E7l9 20424320 
E73D 20204445 
E741 20202048 
8745 4C202020 
8749 49582020 
E74D' 20495920 

"E751 2020'BSO 
8755 20, 
.£756" 20204146 
E75,P. 21. ' 
Elsa 20Z04243 
E7SF27 
E76020204445' 
E76427 
\;:765 2020484C 
p 69 V 

,E7M 20404220 
'~76t 40442040' 
,E772 .46204053 
P;1f>5Q20 

'R7'18'94 
'\;:7,79, ,1=9 
'81,~ 
.;:1; ,A" . 
'I,:?1A 015A40 
817D CDAAE7 
P.780014301 

•. 8'163 CDAAR7 
P.186 814080 
E789 COME7 
R78C 014504 
E78F COME7 
E792 014810 
E795 COME7 
P.798 C10AE0 
E798 
E798 
Ellis E5 
E79C C5 
'E!90 EI 
'E79E ID12E2 
E7At D5 
E1A2 El 
E1Al CDI2E2 
E7A6 El 
E7A7 C312E2 
E7l1A 
E7M 70 
E7AB All 
E1AC lE20 

• DISPlAY RffiIS'l'ER HEADER 00 SCREEN 
OISPRe:;s CALL RPTS'lNG 

IJB 'T'-64 
or 'ADoo HAGS AF 

~ Dr HL IX IY 

IJl' ';,'~ ,: At, ' 
IJB ~ 21~., 

'1Jl"" "OC' 
;,,00 2lli 

IJl' '00' 
DB . 27H 
IJl' • ilL' 
00 21H 
IJl' J,@B til @II g;p • 

00 'T'+64 
RET 

0 

• PRUff ~'LI\GS 
PRl'FLffi LXI ,8,40SNI 

CALL WlSKR.G 
F LXI 8,14:11 

CALL HASKFLG 
LXI 8,80400 
CALL WtSKfW 
LXI B,445fJ 

" CALL HASKR.G 
LXI 8,1048H 
CALL WtSKR.G 
JMP SPCE 

0 

.0 PRINT BC DE HL IN (R)ER 
PrllREE PlSII " Pl5II, '"" II 

EOP H 
CAr;.[.. I,,, PrAD+l 
PWII D 
rot> " CALL PrAD+3 
EOP II 
JMP PrAD+l 

• 
WtRKFW MJII A,L 

ANA 8 
f.Nl A, 2011 
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BC 00' 

SP' 

" 

,Z 

,C 

,M 

,E 

," 

R7AE CA7BEl 
E7BI 79 
E7B2 Cl7BE3 
£785 
£785 
£7B5 <DC4E4 
E1B8 42524541 
E7BC 48204154 
E7CO AO 
£7CI <DBDEO 
E7C4 IA 
B1CS 32E9FF 

,£1<:8 m53E7FF 
,\;:10;: JEFF 
E:lct 12 

:;'gfct'C9 
, 8700, 

8700 
B700 ax:4E4 
£1DJ 45585420 
£71>1 434F400\0 
B700 0005 
B100 E602 

, £'1OF 2805 
'f:1£l 0004 
£7£3 m71lEJ 
81£6 co2FE1 
B7E9 28FO 
£7EB 0304 

, B7m 18&: 
, B7EF 

.. , £7EF 

'" £1£F 
FFEl 
FFE5 
FFE7 
FFE9 
Ff'EA 

JZ VIDEO 
IOV A,C 
,1MP VIoo) 

• 
• SET BRE!\KOOINT 
8E'mRK CALL 

• 

IJI'If 

CALL 
LIlo\X 

,8TA 
som 
f.Nl 
STAX 
RET 

Pl'S'1NG 
'8REI\K A'r ' 

AIIEX 
o 
BRKCXIDE 
BKPrUX: 
A,OFF1I 
D 

,'f, 

* EX'l'EmAL <DtMJNICATI~ 
EX'lU»I CALL Pi'S'ING 

Rtx:£1VB 

NEXOIR 

• 

, ant ,'EXT <Dt ' 

IN 
IINI 
JRZ 
IN 
CALL 
CALI •. 
JRZ 
C1JI' 

-. 'JR 

5' t 
2 

,NEXOIR 
4 
VIDEO 
'flSCAPE 
ROCEIVB 
4 

, .• ru;x::£1VB 

PI\G£ 22 

,lIST 1 

• TEMEORARlr 8'lUU\GE ~TIIHl OOR REIHSTERS,ETC. 
0iG . 1CuRPOS+2 
00" 2 
00 2 
00 2 
001, 
00 1 

" " 1~.Kpr ~TIOO lcom AT 8REl\KPr 
,OJRS<R XY FLAG 


