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01 s::la imer 
Vector Graphic makes no representations or ~rranties. ·with respect to the contents of this manual 
itself, even if the pr-oduc.t it describes is covered by a '..rclrranty or repair aqreenent. Further, 
Vector Grat=bic reserves the- right to revise this pLtllication and to make changes from time to time 
in the content hereof withJut obligation of vector: Graphic to notify ·any person of su:h revision or 
chan;es, except Wlen an a;reement to the contrary exists. 

Revision Nt.utJers 
'!he date aoo revision of eadl page- herein appears at the bottom of each page. The revision letter 
such as A 0 r S changes if the manual has been improved but the product itself has not been 
significantly modified. 'l1le date and revision on the Title p~e corresp::mds to t.."1at of the page 
£OOSt recently revised. W"len the product itself is m:x:Iifi.ed signiflcantly, the product will get a 
new revision number , as wwn on the manual's title page, arxi the manual will revert to revision A, 
as if it ~re treatin:; a braoo new !X'oduct. THIS MANUAL SHOULD ONI.Y BE USED WITH :mE: PRODUCT (5) 
II:'ENTIFIED ~ THE TITLE PAGE. 
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GENERAL t:ESCRIP!'ICN 

The Version 5.0 executive is a complete systems executive, designed to support ~,e new Vector 
::xtended CP;M-OperatiNj System. It al9:J drives the Flashwriter II (S~ X 24) video display board, 
and the Vector Graphic serial and ~arallel keyboards. Thus it is recarureooed for use wit., the 
Vector Mindless Terminal. 

Because of the nature of the relationship between Extended CP/M and the s.a Executive, it is 
stron:Jly slXjgested that any user writing conventional machine lang~e programs use the fac.ili ties 
present in the operatirg systea rather than those present in the Executive. It is further SUjgested 
that the user does not implement input and output carmands directly to hardware devices. See the 
BIOS section of the- Extended CP/M manual for inforwation on 00w to interface to !IXJSt I/O devices 
(including the keyboard and screen of the MiIXiless Ter:minal). See t.'e 300S section of the Extended 
cP/M manual ~ find out how to interface to the· Disk Drive (5) in your systaa. 

The s.a Executive differs 50 significantly fram previous versions uf ~he Extended Systems Monitor 
that it was given a different name. The changes made were necessary in order to acccrnodate the 
single/multiple user features of the Vector Operating System. :~ addition, disk boot driver 
routines have been included. Previously these were incorpJrated into a separate disk. boot PRCl1. 

This program includes an extensive command executive, a compactly written program designed to 
facili tate manipulation ani display of memory data.. 'I1le "pcanpt" ;.,t\idl Wicates that the Executive 
is waiting for operator entry is "Exec>". 

If you are operatiNj a terminal in a Multi-User system an:j are not ~ ~e sure ....nat ~u are doing, be 
alNare that Executive canmands may have undesirable ef fects on ot~e:" .lse rs -:)f your system. It is 
su:igested that you gain experience ....nen there are no other active ~!"'S on the system. 

'Ibere are 23 carmands w,ich are entered as a· sill:Jle- letter followed '::y :.lp to four hexadecimal data 
fields. After each field is entered, a space. is autanatically out~~ as a pranpt. F.:i ther upper or 
lower case alpha characters may be· used, rut: lowar case characters ".r~ :,e converted to upper case, 
and arrt non-hex characters will te· ignored·. AllO'-Nable hex charac:-~!"'S are- ~~, A-F. Address fields 
are four digits long; other fields are· twJ digits· long. 

If a space- is typed at any time dur ing field entry, a defaul ~ ~·L:.!e of zero is asstmed for all 
leading zeroes. This applies to an entire field as t,o,te-ll as one that ~ :een partially entered, and 
the cursor will advance to the next field if required. For exanp.1~. :ypirg (SP) will have the same 
effect as typing 0000; typirq la0 (SP) will. have· the same effect as ~JO. 

Any command that ge.nerates a display can be temporarily hal tee '::"f depressill:J the space bar arrl 
continued 'r:1:! t'ressinq the space- bar again. The EScape key will ab::>r- 3 .itsplay or CanrMOO entry. 

The s. a Execut ive is located at address Ea00B - EBFFH in Vect.:>r ~3phic systems. The physical 
implementation of this tx'ogran may vary according to the system i..~ ... ""ed. In current systems as 
shipped fran the factory, the E:xeOltive occupies the lower three .:;a.-::ers of the address space on a 
2732 F.:PRCM (or equivalent). '!be upt;er quarter of the- address spactt :xl ~t EPROM is not used. The 
ZCB board in. these- systems has been modified· to not resp:lnd to 3a! :!ItJl!JOry address in the e:ami to. 
EFFFH ran;e. 'Ibis allows these addresses to be· used by other mem::>ry ~ in the system. 
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5.0 EXECUTIVE 

::'he hexadeciinal i1urnber sys:an :ray seem confusirq if you are ~ot E3miliar 'Ni to'1 it, but is cl~arly t':'e 
best system W'ith 16 bit addresses and 8 bit data. It is usually not necessary to convert ~et·..reen 
number systems, as this is usually done by soEt' .... are (i.e. assemblers) •. l'..n ~xp1anation of 
hexadecimal and other number systems used in microcomputers ~ay be found in virtually any 
introductory microcanputer book. . 

HEX NUMBER CEClMAL VALUE 
VI ~ 

1 1 
2 2 
A Hl 
B 11 
C 12 
D 13 
E 14 
F 15 

1kl 16 
IT 255 

10kl 256 
3FF. 1,a23 
400 1,~24 

FIT 4,395 
11300 4,396 
400~ 16,384 
8~kl~ 32,768 
ITFF 65,535 
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J~CN 

1 PN:iE 

lK 

4K 
16K 
321< 

641<-1 

Bn~RY BITS 
1 
1 
2 
4 
4 
4 
4 
4 
4 
5 
8 
9 

lkl 
11 
12 
13 
15 
16 
16 
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Exec>B - BCXJ'f FLCPPY 

Typing this canmarrl causes a jump to location E800H which is located in the disk boot section of the 
Executive. This will cause the disk op:!rating system to be loaded into mem:Jry and transfer control 
to C?/M. This is designed to be used wi th a Vector system using the CuaIMode or FD controller 
board. The use of a Microp::>lis Disk Controller board is incanpatible wit..'1 this system. 

A byte-by-byte comparison will be made between the block of memory data startiI"Xj at ADRI arrl errliI"Xj 
at AI:R2 arrl a block of identical len:;th startil'X} at .a.m.3. '!he differences will be pr inted out wi th 
the address, the byte in the first blocK an:::i the byte in the sec~nd blocK. This canmand is useful 
to canpare t:"...o versions of a progrc:m or to veriEy t..'1at prans have Oeen progranmed correctly. 

Exec>O <Aml) ~ - ~ IN HEX 

Memory contents from ADRl through ADR2 will be displayed as pairs of hexadecimal characters. 'n'le 
lef.t character in each pair represents the four most significant bits of the memory location. The 
display may be halted arxl interrupte:i as des::ribed above .. 111e ASCII representation is displayed in a 
co ll..llm on the r igh t • 

Exec> e - EXTERNAL CCJlMJNICATIrn5 

The Executive will output anythil'X} typed on the keyboard through flJrt 4 on the ZCB siI"Xjle board 
carputer, the Bitstreamer II I/O board or an appropriately addressed 8itstreamer I board. Anything 
received on this PJrt will be displayed on the s:reen. Nocna.lly a 300 baud rrodem would be connected 
to the serial RS-232 output frcm the I/O board, and this feature allows the system to be used as a 
simple terminal to communicate- wi th a host in a full duplex rrode. Operation at speeds above 300 
balXi requires the host to seoo null chacacters after linefeeds, so t..'1at characters are not lost when 
the screen s:roll5 up. 

This memory r~e fran MRl thr~h AIR2 will be searched for the particular code. canbination BYrE 1 
BYrE 2. 'Ibis Is useful for locating particular commands or jump addresses. For example, if you 
wish to chaDje a control character (say control D) in a pro;rcm you may try FE V14, Wlich is CPI 04 
since this is a CatmDn 'flaY of testin:j input characters. If you '..n.sh to firo all locations that call 
or jump to a pa rticular' address, say C700H,then seaI:d'1 for 00C7. 1here is no guarantee that each 
location displayed is valid object code - it may be part of a data table, ASCI! stri ng, or second 
am third bytes of a three byte instruction. 

Exec>G. <N:JU.> - GO TO AND E:XEX:D'f'E 

~his command will cause a jump to ADRI to execut& a program or user subroutine. As wi th all 
E:xecutive jLlDp carmards, the address contained on the stack is "START- (E~4CR) and if the user 
routine at ADRI ·ends in "RET-, program execution will return to t.he SXecutive. Approximately 96 
levels of stack space is available, but of course, pushing more registers on the stack than are 
popped will defeat the return feature wi th l.l'1desirable effects. 

Exec>B - DISPtAY ~ ~ 

'Ibis canmaoo displays the bank nlJI1"ber of resident Video ard Ram Itl!mOry boards found in the system. 
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5.0 EXE01rIVE 

Exec> I <PeRT> - INPUT FRCM A l?(Rl' 

Execution of this C::rnIMrrl ,..,ill cause the CPU ::.0 execute an "!~ PORT" instruction 3rd t..~e=ccumul3toc 
contents immediately following this to be displayed. This ccrnmand is Llseful in checking OLlt 
periphecal equipnent. O1ly toose :?-Jcts used 'of the terminal, cassette interrace, ~tc., will contain 
interestirlj ',.,alues. .~l others will read FF since the data bus ''''ill be floating ·..men th~ "IN" 
canmard is executed. 

Exec>J - COLD BCX1l" 

This command first checks to see which operatirg system is present in the system and then jumps to 
FS'J0H. This -",ill t=erform a cold boot of the of=erating system. 

Exec>K - SET BREAKPOINTS 

Th i 5 comma.nd expects a 4 dig it address, and wi 11 place a RE.:l'-rAH.T 7 (FF) at t:.~at location ion RAM. 
~en that instruction is executed, ·..;hich is a call to location '3038H, the CPU will jump to the 

-E:xecut ive rout ine that dumps the cegister contents. TI1e instruction ceplaced wi th F=' will also be 
restored. If a j?t'ogram is loaded over 0038H, the breakpoint instruction will be defeated unless 
RESET is depressed. En try 0 f the Executive at E000H will clear t..~e brealq:o int, as will pressin:; 
the RESET swi tc:h • 

This =cmmand jumps to memory location 'J'30ml '..mich is t..'e be:jinnirg of progran rrenory. This is the 
CP/M ;.,rann start location. 

The data contained in memory starting at ADRl and ending at ADR2 is :noved to memory locations 
starting at Am3. 111is canmand is useful for mavin; a program fran a temporary storage location to 
its correct address. If there is an overlap of the two memory areas, interesting results are 
obtained. For excmple, M 6"00 7BFF 6400 will cause the block of data fran 6"""H through 63FFH to be 
repea ted a times from 6"00H through 7FFFH, since tft the time location 6400H is read, it has ~een 
over,.;ritten with data from 6~"0H. This is useful for bank programming of PROMs, or Eor =reating 
repeatirq instruction sequences Eo r test purposes. -

Exec)N -.1OHESTRUCTIVE MEMRf TEST 

Memory locations startirq at a~m0H are reed an::! the data temporacily stored. 'l11e memory location is 
then tested to see if O~ and FF can be 'Nritten ard read correctly. 'r.1is continues after rewri ting 
the original data lIltil the first error is detectoo, v.nereup:ln the oodress is displayed followed ~ 
the data written into memJry and t,.,hat ~s read from it. 'Illis command is most useful for checking 
how much rnemory a system contains. For exanple, if the system contains 16K of memory, 4~00 00 FF 
should be printed, indicating that there is no memory at address 4"00H. Since the test is 
non-destructive to data in memory, it can be used at any time. 

The tvo hex digits NDATA- are loaded into ~,e accumulator and the instruction -OUT PORT- is 
~xecuted. '!his comand is useful for checkirq out peripheral equipnent. For example, if a printer 
1S connected to I/O port 6, 0 06 41 '..rill cause an -A" to be pr inted since 41 is the hex ASCII code 
for -A-. If there are other users on the system, be careful that you do not output to the po rt 
address of their memory boards as this may cause loss of data. 
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The contentS' of 16 bytes of memory containing ADRI are displayed in t:ot...'1 hex and ASCIr, all~inj 
precedinj and following instructions to be vie~. Advancing to the next instruction is a~omp1ished 
by typing space or cursor right (right arrow). Backspace or cursor left (left arrow) goes 
backwards. '!he cursor up and do\lltl keys move to an adjacent 16 byte block. Any hex c:haracte rs ty?ed 
will replace the existiI'lj contents of RNt1. After fNery keypress, the screen display is refreshed by 
readifX1 fran merrory, so the display reflects the exact memo ry contents. To te rminate, depress 
ESCAPE. 

The MOD 256 checksum of memory contents in the ~dress ran:Je specified is canputed arrl displayed. 
This' ccrrmand is useful for checking pcans or files to see if anything has changed. Any source E i Ie 
or progr3tl 'Wt"itten in p.Ire code (it. does not \oit'ite on itself) will have the sane checksLm as ·...hen it 
was loaded. \otohile deblJ3gin:;J asserrbly lan;ua:Je prograns, it is useful to be able to ver i fy that a 
program beiI'lj debugged has not written garbage in the source file or assembler. 

Exec>R - RmISl'ER C(JMp 

This 'command wtll print a header identifyi~ the Z-8e reqisters, and immediately below it the 
contents of all the registers. '!he flags are displayed with the letters Z C M E: a for ~e zero, 
carry, minus, parity even, and auxiliary or- half carry flags respectively. The presence of the 
letter indicates the flag is true. 'nle contents of the merrory locations p:>inted to by the 3, 0, and 
H rB:jister p:lirs are also displayed as is the return address on the stack. 

This is similar to the: "·F··· command, except that only one byte is searched for- instead of' 0W0. An 
exanple of the use- of this canmarrl is to display all locations in a program where an output to a 
port occurs (D3). '!he address of e~h location will be. displayed followed by "D3" and t...'1e next byte 
(the p:>rt nt,arhar). 

Exec>T <XIU> <Am2> - TEST' MEKRY 

, This. is an extremely useful canmand, especially ·...nen first setting uP. a system. 111is camnaoo 
p!rmits thorough testiI'lj of the system mencr-y •. A p:>rtion of a 64K byte pseu:iorarx::ian number sequence 
is wt"itten into memory fran AIRI through ACR2, arxi the exact same seqlSnce is' regenerated fran the 
initialp:>int and canpared with ~at is read fran memry. If all locations canpare, anot...'er p:>rtion 
of the sequence is used to repeat the test which continues lntil it is interrupted. Any memory 
errors are displayed with the address, t,.,hat was written into mem:Jry and what was read from memory, 
respectively. This info mation is' all that is needed to pinpoint a malfunctioning memory chip. 
'!his test is quite exhaustive if used for at least HI cycles aoo is far superior to incrementing or 
complementirx; tests \llhich may not reveal ~dressiI'XJ pmblems. 'nle only area of system :reoory t...'1at 
cannot be tested with this t"oueine 1s the few bytes r-squired foe- the stack and video flags in the 
vic ini ty of FFDeH on the- ZCB· board_ Do not use- this test. if there are other users active on the 
system. 

Exec>U - JllMP 10 alam! 

'!his ccmnarxi peonits easy return to pr:ogrcms in the transient pcogrcm area of CP/M. 

E:x8C>W - wncm:s l'ER IlUVE 9(X)T 

Typing this command will cause a jump to ESe2H which is in the Disk Boot section of the ~ecutive 
aoo contains the Winchester drive bootstrap loader. 'ttle boot progrcm will cause the CP/M operating 
system to be loaded into memory and control to be transferred to CP/M. 

Exec>Y -~ a::BO 

ntis command causes keyboard input to be echoed directly to the video driver arrl can be used for 
dem:mstration purp::>ses. An E:5Cape ·returns to the Executive. 
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S.0 EXF.X:UTIVE 

2xec > Z <AI:Rl> <Am2> <DATA> - ZERO CR FILL MflIOtY 

The hlerno cy block Eran .~l through r\CR2 is filled wi th the byte "DATA". 111 is i.s useful :0 r sett.ilY:1 
merrory to Zero. '!he eoo of a file or asserrbled program will stand out more clearly if ~emory is 
first zeroed. For test purposes, single instructions can be ~xecuted continuously so t.~at ':Jus 
·,..taveforms ar~ iOOre easily interpreted. 111is is done 'at filling a block of memory ·,..,ith 3 repeated 
instruction sequence ·,.,ith a jump to c..'1e start of the block 9:> t.l-tat the tT'::gran loops continuously. 
ae careful with this ccmmand if there are other users on the system. 

VIIEOIlUVER 

'/ersion 5.3 of ~~ Sxecutive contains an elaborate video driver. The pur?Qse of t.l-te video dr:ver is 
to acce?t a strean of .;SCII codes, and to iotII'ite them into the screen memory in the proE'er ,?lace, 
i nterpr etirg certain non pc intin:;; control codes in a special ',..,ay. There ace ~veral entry ::0 ints to 
the video driver. ~~a9H is recommended. The character code to be printed must be in the A 
reg ister. .r.. CALL £009 will cause ~"le character to be printed on the screen at the cursor p::lsition. 
All registers will t:e prese eved. 

Control codes are generated by the keyboard by holding the control (CTRL) key down while a letter 
key is e;ressed. Control codes have values bet~n ~ and 31, and are 64 less than the codes fo r the 
::0 rresponding uppe r case letters. To dem::mstrate the features of the video driver, type Y after the 
E:xecutive prcrnpt, and arry keyboard generated code will be ecooed to the video driver. The following 
control cedes are interpreted as ~cial ft.nctions, v.hile all others are ignored: 

Decimal Hex Control 
Value Value Code Ces::ription 

2 2 (-S) HeME THE OJRSffi 
4 4 (u) cu.AR THE SCREEN AND HQw4E CJRSOR 
5 5 C"E) DISPLAY THE COtE IN B rur;rsTER 
9 8 (tl) CESTRUCTIVE BACl<SPA.CE (also BACKSPACE key) 
9 9 (1:) TAB OVER ro THE NEXT 8 MULTIPLE (also TAB) 

10 A ("'J) UNEFEED (also LF Key) 
13 D ( ""M) CARRIAGE RE1URN (also REWRN key) 
14 £ (""N) TCGGLE CrnsOR 
16 13 ("'p) CLEAR TO END OF SCREEN , ... 
_I 11 ("Q) CLEAR TO END OF LINE 
18 12 ( ""R) QJRSffi lXWN 
2~ 14 (--r) TCD:;LE REVERSE: VIreO 
21 15 (il) QJRSCR UP 
23 17 ( ""W) ctRSOR LEFr 
24 18 (~) CLEAR TO SThRl' CF LINE 
26 lA (""Z) Cl.RSCR RIGHT 
_7 13 ESC ctlRSOO 't::l roSITION tEAD-rN or 

TOP CF SCREEN LEAD-IN" 

Expe r iment wi th t.'1e keys. 'l11ere are special keys on the keyboard to generate 9:>me of the codes such 
as RETURN, T~a and linefeed (LF). !f you are using the Vector Graphic ~eyboard or Mindless 
Terminal, there are also keys for t.'1e OJrsor control and BACKSPA.CE. A few of t.~e EU'lctions are not 
self explanatory. A Control 0 sets the reverse video flag to normal in addition to clearing the 
screen and homing the cursor. A Control T will then toggle the reverse video fl~ fran normal to 
reverse ard bad< without printin; on the s::reen. 

In SOme cases it is desi rable to pr in t the symbol for a control code on t."le sc::-een. This can ce 
done in assembly language ~rograms by putting the code for the symbol in tte 3 register and calli~g 
the video driver with Control 8 (~S) in A. ~ter the following machine code at 2C3~H and execute :t 
to daoonstrate this feature: 06 ~l 3E as 04 CD ~9 Ea CD OC E3 C3 (J2 FC 
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CURSffi X "{ FOSITICNIN:i 

Many progrcrns utilize randan X "{ positionirg of the cursor. This is done by outputtin:; a three byte 
sequence to the video driver. '!he first code is ESC (lBH) follo!Ned by t.he desired X position and "{ 
position in hex. The top left corner of the screen is 0,0. The assembly lan:;1uaqe sequence 1B 40 
08 ~uld cause the cursor to roove to line 8, d1aracter position 64 on the s::reen. To send the same 
sequence to the Executive via Microsoft Basic, the following statement would be used: ·PRINT 
CHRS (27) i01RS (X+128);CHRS (Y+128) ;. '.oi1ere X ~uld equal 64 (4klH) and 'f would equal 38 (08H). Adding 
the value of 128 to X and 'f in this example sets the eighth bit high. This is done to avoid 
Microsoft Basic fran confusin.; the values as control codes. 'ntis may not be dem:>nstrated using the 
keyboard since ESC causes a return to the Executive. 

'!be video· driver provides an extensive range of sp!cial controls, however, t..~ey must be incorporated 
into the sof~Nare generating the video strean to be meanin:;ful. For instance a piece of sortw'are 
that rrerely echoes all d1aracters as they go into its input tuffer will allow cursor motion on the 
screen, but this will probably be meanirgless to the S'Jfbolare. 

The logical top of screen can be set by sending the appropriate codes (escape sequ!nces) to the 
Executive program. To set the top of s::reen send: ESC OEL (line number) to the Video driver. The 
line number must be expressed in hexadecimal in the ran;e of mi to l6H (0 to 22 decimal). 

Due to limitations in the keyboard encoder chip, the [] key on Vector Graphic keyboards is not 
. encoded pt'9perly. 111e correct code is generated by a conversion routine in the Executive's CONVERT 
routine. 'I11& codes for back.slash am tilde are also produced by the control arxi control shift mode 
of this key. 

unshifted F1 
shifted El 
control B1 
control shift Al 

sa 
5D 
5C 
7E 

[] KEY CONVERSION: 

( 
1 
\ 

The curse r up key is also converted from 60H to iSH which is interpreted correctly by t..'1e video 
driver. Room is provided in the routine for up to 15 keycode conversions. Foreign languages 
require· additional conversions. rt is- essential that software utilize the Executive conversion 
routine for this reason. 
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01)00 

"""0 
9009 
09U9 
009" 
'Hl00 
0909 
0009 
kl"110 
090B 
OAuO 

PIQ: 1 

, ............•..............•.........•.......•.. 
• 

Vtl:'lill EXOCUrIVt; - VEI~H rn 5.11 •• 
02/Il1/!J2 , , ............................................... . , 

BASE k)JU OEIiBOIl ,ASSfJiBL¥ ADalESS 
I'll EQU 0E090n ,PR04/IWot ADUlESS 
CONS EQU 9 ; aNi 5TA'rus Pm' 
COND EQU 1 ,COtS mTA PORT 
EOCP EQU 1Il1t 
ClllXIlU EQU 4 
AflA £QU 41111 ,ROCEIVE f'l..M 
WHT E)'.JU 4011 ,IWI ElV\BLE PORT 
S1'I'0L mu IJ ,!llA'IUS PO~RIT'i 
'Jl'A E)JJ 010011 ,cP/H USER AIlEA 
SP'1'1l EQU efOOllIl ,STACK POltrrt::R 
TlMI'SPl'H EQU OfffUl ,TUo\fQIWlY STACK OOItrrEn 
fl.BOm' EQU OE89uII ,FLa'PY BOOTS'mAP 
~mOO1' EQU AE8D211 ,/'£GAS1Ol OOOfSrMP 
OOIl~iY EYJ(I OfFlOIl ,COtrmoLlER BUS¥ 
OCR I:: UI EQU PHt1990H I SCIlEEN LOCA'ml~ 
VIll~~l.AG EQU (lFffEll ,VU£OO IWU<S 
IW1FI.JI.G EQU 0FFffll ,!Wi lW~KS 
co LOOTAItT EQU 0F8BDlI ,E)(,fENG:D CP/M Uffil'i 

, ••••••••••••••••••• , •• ,., ••• ,* •••• , •••••••••••• * 
• 

A 
11 ,}uHP TO BOO'I'STIW> UY\DER 
C SSSS FfFF ccce UMPAllE ULOCKS 
D SSSS fFFf Oll,lP HEW)A'i IN liD< , ASCI I 
E EXTfllHAL CO-UUUCATH1S 
F !>!iSS ffFf DO 00 1\000 ByrE seMOl 
G S5SS GO TO Nm ExOCI1f£ 
II l'!lUll' sYSTI:M STA1US 
I PI' INI'Ur fIlOot pORT 
J CP/M cow BOGf 
K 1.1.1.1. 5~:r A £\IIEAKroUlf 
I. ,lUtiP TO L<J.oI ItNt AT 0 
H fj~;:;S Fft'f ooon Hem: ULOCK 
N NOU l£smtX:TIVt; HD-\OO'i TEST 
o PI' 00 oorpur TO I"DIIT 
P l.I,L.L mrolfoM ft:)i{)H'i 
Q S~S~i F1"Ff Ol1IVft: Cml;K&tt 
R In'll' Z ... B0 RklilSTEl1S 
S 5~jS Ft'f'F Oil SEARCH fOR 51tl.iLE B~TE 
T S!jSS nu' TI:Sf MJ::/'OlY 
U .ruMP TO WEll A1lEA AT 1UUII 
V 
\~ IJ()(rr Wltcm:"iTEII DH>K 
X S!J:iS ffl-'f ()IlOI) t.:XCllll.NC1:; BI.OCK 
'i Kt:YUt.i\({) U;1I0 
Z !jS~~ 1"1-'1-'1' DIl ZEIIO m n 1.I. IID'k.lIIY 

fOltrr 

OBIHJ 
B009 
SIlI}O 
011119 
E9U" 
E"9S 
E909 
Ellau C)2flE9 
E1l0) C)OFE2 
EBIJ6 C)14E2 
E009 C)1"E4 
EIlOC CJB2E2 
E09F C)19E2 
E012 C)97EI) 
E915 
E915 
E015 
E915 091311,"'40 
E919 CE21 
E"lB 
EOlB 
E9W 
e"lB 96\JG 
£91D 211SEO 
~"20 4F 
~921 Wt\) 

E023 E) 
E024 E) 
EI)25 20t'A 
E021 C9 
Eew 
£"28 F3 
£B29 31ElJFF 
£02C 
EB2C 
£1)2C 
E92C )1::0'1 
£92E COlBE9 
EB31 0692 
E933 fEal 
EO)5 20n 
E937 D34B 
EII)9 ]IJ 

EBJA 32111l"1' 
£81l> 
£9)0 
Eall) 
EOll> 
ElllD 
E911) 91::4" 
EalF 0601 
E041 llfEf'F 
E944 12 
£045 13 
EU46 12 
E""1 ED41 
EI149 21UBO" 

PN.;t: 2 

JUMP TAUI.E (F wm'i l'DUffS , 
~IU: JHP WIT IltliTIAl.IZ~ ALl. 
Gl::TSrA.T: JHP Kt:'{'.iTAT I ft:'ll:Il KI::YI\cv\11D STA1US 
GE'JUI\TII.I 
PlJlUo\TA: 
(;t;"('COtN; 
COtMlI\TA: 
\oI\IMEtfnW: 

, 
ltHTABIE 

JHP 
,IHP 
JHP 
JHP 
JHP 

KEVlwrA : FL~rcll Kt:'{lII"V>.IU) Ii\TA (HO CUtNEHT) 
VIlX:U ,OtITl'lJr TO • j('m:t:N 
E!r.lI.PE ;GE:T WI) C1JtNt:HT l)I>.TA 
UltNElrr ICiIAIItICTt.:1I O)tNEI~';((1't 

!ITAIl'f iW-lri Llmw IDUll' 

0,0,0,4"11, OCEII, 2111 

, lUIALlZATIrn ruBIlOJf WE 1''00 USAAfS (PuUT AOUlt.:SS IN Al , 
IHIL£n> 

UlfUXP 

, 
WIT 

HVI B,6 ,NO U' a1'\lwm byrES 
LXI II,INITABLE ;STAlrI' ct' U'ifJ::: TABLE 
tiN c,A 
our I ,OlIrPIIT A B"ffE 
)('nll. ;D£I.AY 1''011 (j HIIZ. 
Xl111. 
JAm oorUXl' ,StUJ Nt.:XT BITt:: 
RET 

01 ;HAKE sum.; Itlr rnr.l 
IXI 51' , Tu-1PSP'l'1l ;St.:T ~jTACK TO 'IU' ~ C(J-tt-Otl 

lIHTIALIZE lEAUfS AT f\J{lTS 13,],5,1 

HV1 A,7 ;IIIGlIE!;"r I'OHT MtllJ::!>S 
Wl'll'alTI CN..L ltllUU' ; lIBT LAI, rlE~ 1'0(1'1' 

, 

SUI 2 ,()f:rlHl'll::Ilr 1U IlEXT N)JJU:SS 
CPI 1 ,ClIU:K rOil Wil 
JIlHZ lIlJ'n'C)\\T 
oor rUll'r ,UIt\BI.E !WIK 1 
OCR It. 
5'111 UlI):iY ,CI.i::NI mtlnllll.u:1l 

Clm:K Hf11(flY UNIKS NUl 1'J\1CII 1t!>'T 5 
INITIAI.IZE PAIW1t:n:ll!i/tlN;.'l IN A1.L UNIKS 
UIJ):K VI ft:O IIANKfi Nil> Will n.: 1'1IU1I'T 

tlK. 

l1.iEHClIOCKI HVI C,IUIT 
HVl B,l ,STAlrr WlTlI BANK 1 
LXI 0, VII£II'1.JI.G ,romI' TO VII.t:(£[N. 
S17>.X n ,ZEIIO VII:t;U'1..J\.G 
It-t>( D 
S'I7\X D ,ZE~) I l1li1 FlAG 

ooll' B ;Et~I3I.t: I~K 

l.xl II," ;C1ItJ;K 1.0.1 HAM 



PAGE] PfleE 4 

E04C 1E KJV A,H ,GET BYI'E FlU1 1'DDl'i E905 08 RC ,TOO 91J\l.L 

EUD ]5 OCR H ,OWK;E ANi E006 FESB CPI S5Dl1 
E94E BE 01P H ,OIOCK IF SN1E £008 00 IN: ,'lUJ lA";E 

E94F 71 KJV H,A ,RESTatE RN4 £909 21CAf.A LXI lI,oom ,III. • STMrr (J-' Q"JoII'WJO TADU: 

E058 2811 JRZ lE 1:llQ\ OCK211 , 51< I P IF NlJI' rua.au:o EOOC rs PlEU ffi'oI ,SAVE OlAllAC'n:n 

£952 22EAF'B SIILD '!;'/FLAG ,ZEROO ElMS (mDER OCPEtU:NT) £000 D641 9JI 'A' ,SUOTIW:T ~;CII BIAS 

E055 lA l.D'.X 0 ,GET RN4 FIX; EOBF 87 NJD A ,DOUUI..E fUI 2 BITE ADUIESS 

ESS6 SO rnA B ,SET BANK BIT EOCS Sf' KJV E,A 
[057 12 S~X D ,SAVE ND-I RNi ~ [OCI 16SIJ. HVI D,S ,DE - II'UEX 
£058 ]OC3 HVI A,OC]1t ,JUMP [OC] 19 lY\Il D ,(IlL) • ,JUI1P AOCIlESS 

ESSA 32281111 S~ 28H ,AST 5 [~4 5E I1JV E,H ,GET LSOITE 

£1150 2107E6 LXI H, I:X.tU'RmB ,.DiP ADmESS fat RESTNU EOC5 23 It« 1\ 

[II6S 222908 StUD 29H ,SAVE IN HE7'tOO'i AT RST 5 EIIC6 56 I1JV O,H ,GET I1SHYI'E • 

£06] 2lBOfB USEOCHOCK29 I LXI H,SCREEN ,onX:K V1lEO RN1 EOC7 Ell XOrJ ,ilL· JUMP AJ)C(lESS 

£966 7[ I1JV A,H ,GET B'iTE FROi ~'i [1IC8 Fl FOP I'SW 

£e67 15 OCR H ,owa !Wi EOC9 E9 PCHL ,1W.'i WE 00 

£068 BE OW H ,0IOCK IF SN£ EOCI. 

[R69 71 I1JV H,A ,RESTffiE RN1 [OCA ~D TABLE 

£96A 2812 .mz lSE:OCIlEX:::K311 ,SKIP IF NOT EJ.V\BLEO EOCI. , 
E90C IS ocx D ,(DE) • VllEO FLAG EIlCA 97E8 04DTB [W START ;1. 

ER6D II. (.n\X D EOCC DBE8 [W FWOUJ' ,B 

EB6E Be rnA B ,SET BIT [OCE 83E3 Dol aliPll IC 

E96f 12 S1'J( 0 ,SAVE ND-I VIOCO FUG £000 CBE5 [}of IlEXRUL ,D 
EII70 13 It« 0 , (DE) .. RN1f'l.AG EB02 OCE7 [W £XTC01 ,E 

EII71 11. lll'X D ,GET RN1 FU.GS EIID4 A2E3 [}of FUll ,F 
E072 MJ 10& B ,AASK BANK WITH RN1 BITS EOD6 seta Dol EXD: ,G 

E073 2899 JRZ lEEOCIIOCK]1J ,SKIP IF N<7J' BOnI V1OCO AND RN1 [eoo 68El [l'I SY5TAT ,II 

E075 09 £XX ,SAVE ALL RfnS EOIlo\ EE£] [W PItPI' ,I 

£876 CDFEEO CALL SI~.CIf ,DISPLt.'i SIrn~ Eeoc S6E2 IU row ,J 
E"79 AF XRA A ,USE lOOT • EOrE Clt7 IU SE1BRK ,K 
EinA OH8£1 CALL INIUXP ,INIT~IZES KEYBOARD PORT ESES 14£3 IU LOlH1 ,L 

ES7D D9 EXX ,RElRIEVE ALL REGS EO£2 39El Dol KNm ,11 
EIJ1E CBUI USEOCIIOCK3B: . RAm B ,RCYIM~ BIT UP £9£4 61EJ Dol tufT ,N 
£080 leeS .rntC tEEOCIIOC'U II , LOCl'S TIm ALL BAHJ<S EBE6 Fre3 [W rollTP ,0 

EI182 CBle RAm B EeES 14£6 [loI PR cx::;nNo\ ,p 

E084 ED4l oorp 8 ,TlIlN rn BANK 1 £9EA ]BE2 [loI aU<S1 ,Q 

£986 lEUE HVI 1.,14 EIIEX: CBE6 IH mEtS ,R 

Ee88 COleE4 CIILL V1OCO ,TOOGLE QJlSOO (If EBEE AFE] [W 5101 ,5 
£9BB E9F" 87E2 [loI 1Mf}1 ,T 
£9BB 2AE"1F'B cumru< UIW Dl(PTLOC ,ilL .. ADIlIESS IF OHEAJ<ro nIT EeF2 IIBE3 [}of lEEil ,U 

EBBE IIE9FB LXI D,BRKCOI€ ,DE .. ItlmU:-rIOO SiUlIGE EIlF4 97E" [}of 5'17\1"' ,V 

E991 tOSJE71o"B ~O BKPl'LOC ,S"VE [.£ AS BflEN«~HNT NlIJIESS EBF6 B2ES ~ ffillOO'r ,w 
£095 lA lH.X 0 ,GET INS'mOCTICIf EOF8 97£9 [loI 5Thlrr ,x 
£096 71 tov H,A ,Pl1r BN:K IN t'tD'IORY EBFA 77E2 I"JoI OCIIO 1'1 

E991 . , EeFC 2eE] [loI ZEI01 ,Z 

EB91 HoorB 5ThRT tXI SP,SPTIt , HUT IAL IZE SfACK E9FE , 
E09A 210ere LXI U,SCREEN ,INITIALIZE TCP c." OCREEN tOFE 3E04 SIrn.OOI HVI 1.,4 

E It9\) 22nFFB SIIW TC6CH El11" unOE4 CALL VIOCO 

EBAS coa2E5 CIILL PflCMPT Elill 

EI3A3 c002f.2 KEYRJL CALL EOCAP£ ,READ KE'il3QI\RD Ele] 2lA3fl LXI 1t,ltalIZ"S+SCREENt 19 

EI3A6 28fB JRZ KE'iffiL ,LCXP IF NO 1tlPt1I' El06 lHJ72A LXI O,2AU7H 

EBAa E65F NH Sf1I ,OIAl-CE TO UPPER CASE EI09 J£7F HVI A,07fll, 

tOM 2191£8 LXI Il,SThRT ,P151t HE1U~ ADUlESS Elea CD4CEI CALL moox 
EBAD E5 PUlII II EIOE 

EOAE fl:R4 CPI '0'-64 ,t1'I:l:K FOO CLR5rn EI0E 21F5Fl LXI 1\, IIUH Z *6 tSCREEHt21 

EAue CCIBE4 CZ VI lEO ,ECIIO Cl..EA1lSOI Ell1 110526 1..)(1 (),2G05l1 

EABl FE41 CPI 'A' ,rwa alOCK E1l4 3EA" HVI A,BMIII 



t:1l6 CD4CEl 
E119 
E119 21,t7f2 
t:l1C IltH22 
EIIF ]f.20 
E121 CD4n:1 
E124 
El24 QH7E5 
E127 IBIM8 
EllA 51)454154 
EI2L 4F5221l47 
E132 524150-18 
E l)fi 4'l41W,15 
EllA 5R4541':>5 
£1 Jf. 5<H'l'jIi45 
E142 21H,)2E HI 
E146 62 
E 147 1 BlillllDflE 
£1413 C9 
EI4C 
t14C E5 
~:t40 42 
EHI:: 77 
£14F 2) 
E150 HIFC 
EJ52 El 
E15) 05 
E154 1150UO 
E157 19 
£158 01 
£159 ID 
£15" 201"0 
£ISC C9 
£150 
£ISO 
E15D 
E15D conE5 
El1)9 414FM 
£16) CD92f.l 
E166 EB 
E167 E9 
L168 
£168 
E168 
Elfi8 CO·/4E5 
ElfiS 524WO 
E161:: lAffFF 
El1l CD7FEI 
EIH CD14E5 
£171 51i4Q44-'15 
£178 CF 
£ 17C JJ\f£I"F 
E17f 06118 
E181 IF 
E182 JIHIB 
E184 4F 
EI05 Ch'\/Jt-; I 

UlBOX: 

WIlOXIIl: 

I 

CALL UUlOX 

I.XI 1I,lImIZ·}I!Jl.:m:t-:N.23 
l.XI D,220)1I 
MVI A," 
CAl.l. ItlOOX 

CALl. PTSnKi 
00 ES:P,26,O 
m' 'VOC1'(]l GRAPtllC £XOCl1fIVE S.9b' 

00 EOCP,9,13,14181l11 
!lET 

Pill II 
/1:N 
KJV 
lUX 
I11UZ 
rop 
PlEII 
LXI 
00\0 
roE' 
OCR 

11 
B,D 
M,A 
II 
lllBOXIB 
11 
o 
D,89 
o 
o 
E 

JIlNZ lllBOX 
IlET 

I" EXEClrrE 'niE PRCOlHt AT 111£ NJlllESS ... 
I 
EXU~ CALL prSTNG 

orll 'GO ' 
CN.I. NIt::)( ;REt\D ,\01) FRCM KB 
xa~ 
POll. ,.JUIiC' TO IT 

lJlHPLAV SVSTI:M IlArD-iI\HE ST,.,rus 

I 
S,{~;TI\TI 

C11~l:KIr.a;n: 

tllFl:K1J!,EIIlli : 

CN.!. 
urll 
IJ}\ 

CN.1. 
C.a.(.L 
mil 

U\1\ 
"1V1 
MIl 
,JlUK: 
t-r:N 
r.N.I. 

IlPr:Jll.(j 
'UNi' 
IWUlllG 
ClIOCKUSEIl 
IlPl'S'Il(; 
'VII£O' 

VlI£~lAG 

0,8 

c..mr.KU:'£n21l 
C,A 
fipe!:: 

I PO mr TO L(ll RNi fiN. 
;CIIOCK AND HUtlT ACTIVE 
,IWlKS 

;Ho.-I 0I0:K VH£O FU.G 
I TEs'r 11 BANKS 
,ROTATE HIT mI'O CARlW 
I SKI P H' Nor SET 
,MVE IW~K ByrE 
I !'RUIT SPACE 

188 lE99 
ElBA 99 
E188 ~E2 
E18£ 19 
E18F 10F9 
E191 C9 
E192 
£192 
El92 
£192 I'lEe. 
E194 211UIA9 
E197 COO2f.2 
E19,.. FE20 
EI9C 2810 
El9E ~9El 
EIA1 JBr4 
EtA3 29 
ElM 29 
EIAS 29 
ElM 29 
EIA7 85 
ElM 6f> 
ElM 00 
ElM 20m 
EIAC ED 
Elt\!) 3E29 
ElM' C3H1E4 
EIB2 lEaD 
EIB4 COl"E4 
£lB7 lEeA 
EIB9 lBF4 
EIBS 
ElBa COleE4 
ElBE lBOC 
Eice 
E1ce 
E1ce FE3" 
EIC2 DB 
E)C3 FElA 
E1Cs 3009 
EIC1 E6sF 
EIC9 FE41 
tlCD D8 
EICC FE47 
EICE 3F 
EICF [)8 

£100 CDIUE4 
flDJ 0630 
EIOS FEeA 
£11>1 J81l2 
EID9 06"7 
EIDB 1\7 
EIOC C9 
£IDO 
ElOO 
£100 0Ee2 
EIOF 1811) 

01 OCKUfiEH29 : 

I 

HVI }',9 
SUB B 
CN.L Pf2 
fIOI 

llJHZ 
RET 

}',C 

OIOCKUSf.R1S 

,U COtNERT UP TO 4 1IE:X DIGITS TO BIN 

I 
ME)( 
AIlEe 
.aJIEl 

SPCE 
PTCN 
CIlLF 

I 
SPalVR 

HVI 
LXI 
CALL 
0>1 
J1l2 
CALL 
.me 
(}\I) 

[}\D 

(}\I) 

[}\D 

ADO 
t-r:N 
OCR 
JRNZ 
xa~ 

IiVI 
JMP 
HVI 
CALL 
HVI 
JR 

CALL 
JR 

C,4 
lI,e 
f.OCAl'E 

S{'ClNH 
m:x 
Am: 1 
II 
II 
II 
II 
L 
L,A 
C 
MEl 

A,' , 
Vl[£O 
A,9lll 
VI [£0 
A,OAH 
PTCN 

VlIEO 
SrcE-l 

, CIltr.K Foo IIEX VALlE, awERT 
IIE:X CPI 'u' 

RC 
_PI 
JHC 
NB 
CPI 
RC 
CPI 
C>tC 
RC 
CALl. 
SUI 
CPI 
JRC 
SUI 
ma. 
RET 

't' 
HlJi 
SEll 
'A' 

'G' 

Vltl::O 
48 
19 
,\I.FA 
7 

" 
I READ 2 DIGITS flOi TIlE Oll-601.E 

.aJ I 1::2 HVI C,2 
,m MEO 

PICof. Ii 

I ront1 ~K NlJ1I1EH 

IPllllIT IlNIK H1tUlF:ll 
,Rt.'·IUEVE ~K BYTE 
,LO'.} TIUU/ AI.L IlNlKS 

IQ)lJrr CF 4 DIGITS 
116 BIT Zt:ltO 

ISPACE7 

lonx.:K VAl.UI-: 

,4 III c;( 1'57 
,KEf.P RFA[)It~J 

;PRItlf SPACE 

If'Pnrr CR 

,(0 

,>9 

,UPPEIl " Ill-lEn CASE 
I<J\ 

,>F 

I"XII BIAS 
;DIGIT l'l-lO 

;A1.I'11A BIAS 
,Cl.fAR C'I 
;HITII CY Cl.EAR 



PAGE 1 PIIGE a 

lEI , E231 EI50 KTABL 00 9E15oo ,I 
lEI , SIJalT HarrlNE TO BAVE axE E2JJ Fl50 00 8Fl5811 Il 
lEI C092EI TAli EX CALL Am:x &235 A17& 00 OAI7£11 ,. 
IE4 18AC .rn NIEX £237 BISC 00 BOIscn ,\ 
IE6 , e2)9 61115 00 961H5I1 ,aJl5(Jl UP 
IE6 ,'" nEAD fRtJ1 COtSOlE TO ROO A ••• £2JB £230 - ThBLEm EQU S 
IE6 , &2)B , m::; IcrABU39 , ROCI1 fOR 15 CONVS 

1£6 COO2E2 run~ CALL £OCAPE ,nEM KEYBQ&.R> E2JB , 
IE9 2BFB .mz ROCN £230 , ClIOCKSLIi RCX1I'1Nt'! 
.Im FE611 CPI 60f1 £238 C077E5 OIK94 CALL Pl'S1NJ 

:IED l8CII JRC PTCH £2)£ 434B4053 orR 'ClIK5tJ1 ' 
IEF EGSF .'In Sni £242 5540.&.9 
:Ifl IBBe .rn PTCH E245 CIEH~1 CALL TAIlEX 
.IF] , £24B 9690 HV1 B,8 
:1F) C1XI2E2 PAlE£ CALL r.s::N>E E24A 7& atK91LP t'CN ArM 
:IF6 Ft:20 CPI £24B 88 NlO B 

:IFB C9 RNZ £24C 41 PUI BrA 
:IF9 c002£2 PLDa' CALL EOCAPE : &240 COOJE) CALL BHP 
:lFC FE29 CPI ' , !E2Se 29FS .nm ClIKSHLP 

:IFE C2F9EI JNZ PLOCP 1£252 18 flO{ ArB 

:201 C9 RET : &253 C3EA&2 JHP PT2 

:292 , : £256 1 
:202 COOfE:2 £!'":>CN'E CALL KEYS TAT £256 , CP/M rolD BOO!' 

:205 C8 RZ E256 , 
:2116 rnl71::2 ('.ALL ll'\'t\cntN £256 rn71£5 COLD CALL Pl'S'lNJ 

:299 FEIR CPI EOCP , £ 9:: APE £259 434F4CH DrH 'COlD BOOr' 

:200 CA97E9 JZ SThRT £250 20424f4F 

:20E C9 RET E261 04 
:2[lf , £262 )AltOFS t.Dt. CDUETMtT 

:29r 0000 Kt:Y:iTA'f m OOfll £265 FOC3 CPI OC311 

:211 Efi4[l ~I RDr'. £267 CA80f8 JZ CD lIfi TART 

:211 C9 f{ET E2SA C074E5 CAl.L ~ 
:214 £260 4£4F20S3 orn 'NO SYSTD't' 

:214 KEVlJQ.\llfJ [}\TA FE1I:H £271 59535445 

:214 , £275 rn 
:;H4 0001 KEYTVITA: IN COt{) ,KEYBOMtO Il\TA E276 C9 RET 
:216 C9 RET E271 , 
:217 £211 , KEyoo\RD OCllO fUlrIHE 

:217 KEYI3(Y\!'O FE1C1l NID COI£ O>mERSlrn £277 , 
~217 , £277 rn77E5 OCHO CAl.L PTS'lNJ 

~217 DOIII [}\TAOJlN: IN COtV t:21A 4543484F []I'll 'ECIIO ' 

;;219 E5 OJtNurr: Pili II II E27E NJ 

F.:21A C5 ru;1I 8 £27F CD02E2 OCOLP CALL EOCAPE , Loo( AT I<EYOO'.no 

1:21B 810')09 LXI B,T~LENO-KTADL/2 £2B2 C410£4 on VI tEO ,PRXNT IF KEVmESS 

1:21E 2lJlf.2 LXI 1I,IcrABL E2B5 181'8 .m OCOlP ,CONTINUE: I1Xl'IOO 

1:221 ££Y\ 1 I.()~ CCI ,aJiI'ARE 'I1\BLE £287 I 

1:.22J 28116 JllZ mil £287 I At K11CRY TEST OOJI'IHE • Ur 

1:225 2J lUX II £287 , 
1:226 EA21F.2 .JPE un> , aJNT I..OQ{ I 00 £287 C077E5 THD1 CALL PTS'lNJ 

1:229 1801 JR NFND E2BA 54455J54 DrII 'TEST • 
~22B 7E ruo rtJV A,M ,NDf Q){E E28£ NJ 

~22C EIl1f NF'HU ~I 7t11 ,MASK LXliH E2aF cn:l£l CALL TAIIE)( ,READ AOOlESSES 

::22£ CI POP B E292 [lISASA LXI B,5A5Al1 ,INI B,C 

E:22F El POP II £295 COCIE2 CYCL CALL RHO-! 

1:2J9 C9 nET E290 C5 Mil B ,KEEP ALL REnS 

E:2Jl E299 E5 PtGII II 
F.:2]l TillS Tf\UI.E CNI BE EXTEtaO IF DESIHED E29,l. os Pm II D 



PIGE 9 P}Il;t: HI 

E290 ax:IE2 'Il..U> CALL RtOt E2F5 E69F BIHL NH Bm 'U~ 4 UITS 
E29E 111 Ii)V H,B ,hRIT£ IN MDt £2F? C639 ADI 46 ,ASCII BIAS 
E29F (DijJ£3 CALL &4P E2F9 FE.lA CPI 51t ,I.llGIT 0-9 
E2A2 C29BE2 JlZ TLal ,RfFEAT lJXl> E2fB OAHIE4 JC VI LEO 
E2A5 01 FOP 0 E2FE C607 NlI 7 ,(HGIT A-f 
E2A6 El rop II ,RESTalE (JUG EJaO C310t::4 JHP VI LEO 
E2.A7 C1 FOP B ,VALlES Cf' £393 

E2A8 E5 PlSlt II £J()J , COiPAIU; MIlU:!'SLS NUl lIl:IIU1Wr II 
E2A9 05 PUS II 0 E393 7B &if KN A,E 

E2M ~1E2 RLCX' CALL RtU\ ,GE~ NUl Su;) £)04 95 9JO L 
E2AD 7£ tu.J ~,H ,READ HEl1 £]0S 2092 JIUIZ ami 
E2A£ 58 ow 8 ,COil' Hf1'4 £]01 7A WN A,D 

E2AF C4E1E~ ~Z ~:AA ,CAl.1. ERROl RIll £398 9C 930 II 
E202 CIXlJE3 CAlL nMP £J09 23 moo ItiX II 
E205 C2ME2 JNZ RLCF E]M C9 ru.'T 
E288 01 FOP 0 EJOB , 
E2B9 £1 fOP U E300 ; JUMP TO LE ER IlAM 
E2BA 3£2E HVl A" , . £398 mnES USER CALL prG"n~ 

E2Ue rn10E4 CAI.L VI LEO £)0£ 5450Cl urll '11'A' 
E2BF }804 .m C'iCL E311 C.10091 JHP TPA 
E2C} ,** TIllS RourINE Q:t£HATES IW'UX:J1 HU3 •• * E314 

E2Cl COt'3EI RNUot CALL PALr3£ E314 , JUMP TO !Wi AT I:J 

E2C4 78 KJV A,B ,LOQ< AT B £314 C077E5 WlHt CALL PI'SIlIJ 

E2C5E6H4 NU IlB4H JMASK BITS E317 4C4f'2952 om 'LO !lAH' 

E2C1 A7 ~ A ,CLEAR C'i E318 ·UCO 

E2C8 EACCE2 JPi:: PEVE ,JlR1P IF EVEN EHO C)e'H19 JHP " £2CB 37 S1r. £329 

E2CC 79 PEVE WN A,C ,LCXl< AT C E3:!1J , ZERO rn FI LL MrMOOY WITU A OJIt>TAtIT 

E2CO 17 IW. ,nOTATE L'Y IN E329 conE5 ZEIlO4 CALL P1'Sll~ 

E2CE 4f' KN C,A ,RESTffiE C EJ23 46494C4C urll 'FlLL ' 
E2CF 76 tt:N A,8 ,UX)( AT B E127 AIJ 

E200 17 HAL ,ROTATE CY IN EJ28 ~lEI CALL TAm:x iREAD 1\0rllE~;SE:; 

E2Dl 47 KN B,A ,RESTUlE 8 E32B £5 PlSll 1\ ,SAVE H 

E2D2 C9 RET ,RE'lUiN W HEl4 B,C E J x: (])[XE 1 CALL ~IIE2 ,READ 2 DIGITS 

£203 , EJ2F ED XCI':; 
E211J ,'. EIlROO rR III r oor ROJl'IHE EllQ E3 XTIIL ,Rt:sTmE 11,1. 

£20J , EJ]1 Cl pop B 

£20J CJ1l2El l'rAD CALL ClU.F ,PfUt(J' CR,LF El32 71 ZI.OCl' KJV H,e ,WlITE UII'O HU", 

E2D6 CDfJEl CN.L P,wsE E33J COOlEJ C.'.LL BMl' ,OJ-1P AOO, 1tr.1I II 

£21>9 7C mv A,II ,PRlt(J' £H6 C8 IlZ ,m."IUIH If DONE 

£2DA OEAE:2 CALL PI'2 ,ASCII E337 IBF9 JR ZUXl' ,COtll'IUlJE TIL ~E 

E200 70 tJOJ A,L ,O>IES E339 , 
E21£ C320E7 JHl' P1'2S ,rot NX.Rt:SS E))9 H HCNm KN B,A ,SAVt: U>C£ 
E2£1 , E1JA 0)77£5 CAtL I'I'SIlt; 
E2El F5 EHR PL611 PSW ,SAVE NX E330 404F5645 IJI'II 'MOVE • 
E2E2 COO]E2 CALL PI'AD ,PRINT MO. E341 A9 

E2E5 78 KN 1.,8 ,DATA £342 Cr£lEl /oOVE1IDl CAL.L TAm:x ;R~ I\nuu:::;~ 

E2E6 C020E7 CAl.L l'I'~ ,WlI1'I'EN E345 E5 pUS II II 
£2E9 f1 l\)P lSi ,OATh READ E346 CD92El CAl.L ~.m;X 

E2EA F5 P!'2 PISII PSW E149 Ell XCI~ 
£2ED Cl)F1E2 C.'.LL BINI! . EJ(A £J Xl11L ,llACK 1'0 tA 1IMAI. 

E2EE F1 roll PSW EJ4B 4E HLOCl' ~'{J\/ C,M 

E2EF IBII4 JR BINI. £34C E3 J(MlI. 

E2Fl IF BIIII1 RAA ,SIIlFT lUrr 4 BITS EJ4D 78 r-rN A,O 

E2F2 IF MIl E14E FE4D CI'I 'H' 

E2Fl iF RM E159 2804 .JIlZ NEXlll 

E2f4 IF Mll £352 7£ f<A(N A,M 



P.a.GE 11 PflGE 12 

EJ5J EJ miL EJOO £5 PlEIi H ,SAVE II 

EJ5.t 17 fACN H,A E]6g axxEI CAI.L .\I1Ei2 ,READ 2 OIr.ITS 

EJ55 £3 miL !3Cl E8 XCI':> 111<or£, rFF 

£]56 71 NEXCII KJV H,C E3C2 45 JolJII B,L ,PlIT 001£ IN B 

£]57 23 It« H EX3 El POP 11 lRESIUlE /I 

Elsa E3 miL E3C4 Fl toP I'SW 

£]59 OXlJEJ CALL BHP !3C5 FES] CPI '5' 
EJ5C CA97EO JZ SThRT E3C7 F5 PlEH PSW 
E1Sf' IDEA JR '"Un> £lC8 28"7 JIlZ com 
E161 , NOO ~snU."'IVE HDiOO't TEST ElCA E5 PUiH II 

Elfil C017ES tDfJ' CALL PTsnli ElCB <lXXEl CALL NIE2 ,READ 2 OIGns 

£364 41)454020 DTlI 'Mf}t TQ>' £)C£ Ell xan 
E )68 541f1>0 EXF 4D fACN e,L 

£)68 21BOOO LXI H,9 ,START AT ZERO EJIXI EI rop II 
ElfiE 4£ OOl.C{> to! C,M £101 7E OJNT fICN A,H ,READ MfJ1OB'i 

E)6F 96FF HVI B,aFflI EJD2 B8 ow B ,<D1PARE 1U CUOC 

£371 79 I'DV H,D EJD3 2912 JRNZ SKP ,SKIP IF NO COMP 

El72 7£ w:N A,H EIDS Fl rop ~ ,FETCII OOtmlOL 

E)7] B8 DiP B E)D6 FE51 cPI '5' 
E374 C27CE) JNZ ERruP ,PR I NT ERRCR ElD6 F5 PlEIi rsw 
£)77 11609 HVI B,B £309 2886 JRZ (BcP 
E37979 /Uf M,8 £300 23 INX II 
E37A 7£ to! A,M £30: 7£ t'r:N A,H 

E17B B8 DiP B E100 28 OCX H 

Enc C2£IE2 EAAJP ~Z ERR £3IE B9 ow C 

£17F 71 K:N H,e £lDf 2806 JRHZ SKP 

£)88 2) It« H E3El 21 rna> INX II 

£381 IBm JR tI>U1> ElE2 7£ KN A,H ,READ NE:XT U'(fE 

£J8) , COMPARE: 1'00«) BLOCKS CF r-etoR't E)E:3 28 o:x II ,DEm ADal ~f;S 

£)8) C071E5 COiPll CALL PTS1l«i ElE.t creIE2 CALL ERR , PR I tn' COr:t:S 

£386 4)4D50A9 urll 'CHP ' 
E3E7 COO)£3 . SKP CALL BliP ,arOCK IF D<N: 

£38A (ttlEl CALL '1JIllEX E)EA 29E5 Jl1NZ OONT I MCK FOB /'ORE 

EJ80 E5 PlEIl II £lEX:: Fl roP P'JW 

EJ8E ())92EI CALL NtEX £lED C9 RET 

£)91 eo )((lJJ £3££ , 
£192 7£ -..1lD' fACN I\,M E1EE , I tI>t11' lY\ TA FR01 A PORT 
£)9) 21 mx II £lEE 0)77E5 PINPT CALL M'SIlG 

£194 E) mil. ElFl 494EA" om 'IN' 
E195 Be O1P H E1F4 {l)f)(El CN.L NIF:2 ,READ 2 DIGITS 

£396 46 w:N B,H ElF? 4B I'OJ e,E 

£J97 C4EIE2 on ERR E)FB ED78 Itt> 1\ 

E19A (DO)E1 CN.L Bfo\P E)FA C1fAE2 JHP PT2 

E190 El miL ElFD 
EJ9E 29f2 JRUZ 'w'fotLU' E)FO , OllI'PlTf TO 1\ PORT 

ElAe Pl toP P90I E1FD C077ES POl1l'P CN.L M'~-.m 

E]A1 C9 RET E411" 4F5554AO Ofll 'Ol1r I 

ElA2 , SEl\RQI FOB SPECIFIC m££s £494 ax>t:t:l CALL AJIE2 ,READ 2 DIGITS 

EJAI FS FINO PUll! ~ £497 onEl CAl.L AJIE2 ,READ 2 DIGITS 

ElA) C077ES CALL Pl'SIl(; E4iV1 4D ~ e,L 
EJA6 41)494E44 Ofll 'FI1'I>-2 ' £400 £059 OOTP f-
EJAA 2Dl2AO £400 C9 RET 
E3AD 1800 JR SOCIIEm' E49f: 

£JAF F5 SRaI PlGII ~ 
E3BO C077E5 

, 
CAl.L Pl'SM:; 

£3Bl 46494£44 Ofll 'FIID-l ' 
ElB7 2O))A9 
ElBA <n:1El Sr¥..'ILur CN.1. TAIIEX 



£40t: 
£4UE 
£49£ 
E4UE 
£411t: 
£41tE 
E40E 
£40E 
E41lE 
£40E 
E40£ 
E41lE 
E40£ 
£40E 
£40E 
£40E 
E40E 
£40£ 
£40E 
£411E 
£40t: 
£411£ 
£4B£ 
E40E 
E4iJE 
E<tIlE 
£40E 
£41lE 
E40£ 
£40£ 
£411£ 
£46£ 0U59" 
£40E OlHS 
E41lE 
£40E 3E14 
£ue 
£419 fS 
£411 CS 
E412 os 
E411 £5 
E414 E67F 
E411i 4F 
£417 C\Jt:CE4 
£41A lA£l\f13 
E4lll 11.7 
£41E 2attA 
E420 lD 
£421 32f:AfB 
£424 CAlCES 
£427 CJ2A£S 
£42A 79 
E4ID fE2U 
£420 F26lt~4 
Ene fl:JC 
E 412 ~'2CEl::4 
£435 f:5 
£4)1l 2144~:4 
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, , ....... , .......•.... ,., .. , •.......•.......• 
, * 

Vll£O 1l1IVER fUR FLASllrllITEll II , ,.*.* ••• * •• *' ••••••••••• * ••••••••••• * •••• ~ •• , , .. ,., ........... , ........... , ... ,., ....... . 
coomOL cooc ~lli: 

( B) 1H11E llJnsm 
(0) CLEM SCnEEl~ 

(E) Pfi HIT mtlmOL COl£ 
(II) Bl\CKSPAC£ 
(I) TAB 
(.1) LIN£FI::ED 
(1'1) CNUliAGE HE'JUlH 
(H) HO Cllliool 
(P) CLEAn TO tu.l U" SCIILl::N 
(0) CI£Nl TO ENI) CF LIN£ 

, , (R) CURSCll rofl 
(T) 1'C.UiLl:: REVEHSE VI (EO 

, (U) ClftlSOl UP 

.' (W) CUIlSCll LEl''T 
(X) CI£hR 1U ~"ThRr CF LINE 
(Z) CUHSUl RllUr 
ESC XY POSITION LEAD-IN 

• 

, •••• ,.".*.* ••••• * •••••• ** •••••••• * •••••••• , 
; VIl£O OOARO PARNiETl:.1lS 
IKllIZ DJU 89 /tID. ~ OlARAC'I'EHS 
VEHT EQU 24 ,00. OF LINES , 
TVlrEU , 
VIl£O 

OISPL 

UOXY 

MVI 

PIE II 
Pl£1l 
PtE II 
rllill 
NH 
,.tlV 
CALL 
LIl\ 
MA 
JHZ 
ocn 
517\ 
.lZ 
,)HP 

t-OV 
CPl 
,Jl' 
CPI 

JP 
PWII 
l.XI 

A, 'T'-64 

PSW 
li 
n 
II 
97Fll 
C,A 
LIFT<.'UHS 
XYFlX; 
A 
HOX'i 
A 
xynx; 
vros 
XPO:3 
A,C 

Plntlf 
I'CL-TABL 
nt:'r 
II 
II,'\'ABL 

,T<njLE VI(EO 

,MASK (»'F t-t:iBIT 
,Plff CHAR It, C 
,EHASE QfiISffi 
,GET ~)SITHlHtG FLAG 
,OIOCK IF nlUl:: 
,~KI P IF FAlS£ 
iDECHtM£I·/r FlAG 
,SAVE Hili VAl.l£ 
,.{ IF SOCONO VALlE 
;ELSE x 
,ROCOlJEH QIAIIACTt:R 
,I'IHNI'II~ C0l£7 

,l'U11~1 IN mJitJll'{ 
,TAULf. SI'Alrr 

£4l9 SF 
£4JA 1600 
£4l: 19 
£43D 5£ 
E43e 2160E4 
E441 19 
£442 E3 
£443 C9 
£444 
£H4 6E 
E445 6£ 
£446 63 
E447 6E 
E448 69 
£449 09 
E44A 6£ 
E44U 6£ 
E44C 42 
I::HD 59 
EHI:: 12 
£44F 6~ 
E450 6E 
£451 6A 
£452 11 
E45] 6E 
£454 9E 
£455 11.3 
£45612 
£457 liE 
£458 76 
£459 80 
E4SA 6£ 
£458 50 
£4~ ED 
£450 6£ 
E45£ 06 
£45F C] 
£460 
E460 
E460 48 
£461 
£461 lAllilf'li 
£464 A.9 
£465 17 
E466 
E4fi6 lMUf'B 
£469 l: 
E46A ~r;!i0 

E46C 1050 
E4fit: AF 
£4fiF 32DBtU 

1::472 
E4"12 lA1011 
E415 Ft-:17 
l::4"17 2U2l 
E479 
E479 21511011 

n:JV E,A 
HVl D/I! 
1M 0 
p.ov E,M 
[.xl " , R::L 
[WJ 0 
X'nlL 
IlET 

, COOniOl. CIIAAACTEII JUMP '\'AllLE 
,,,-BL Ul llI::r-I~:L 

Ul lIt:'r-I'CL 
00 IlCm:-I~:I. 

00 Rt:T-I'CL 
00 t'Oll11-I'C(' 
00 ICL-f'CL 
00 RLi-PCL 
00 HLT-I'CL 
!Xl oohCKSI'-I'CI. 
IlO ThB -1'eL 
00 LIII.'-[{:1. 
00 nE'r-f'CL 
00 liLT-peL 
00 Cnf.T-~L 

00 m:Tt )-PCL 
W Ilt:T-l'CL 
00 <'1.£III)-(>(.'L 
00 CLLHIt:-I'CL 
00 LWf-PCL 
00 nE'r-pcl. 
00 TV Illf-PCL 
00 CtJlI!lJP-PCL 
00 m:l'-PCL 
00 BACKSP-I'CL 
00 Cl.snrr-rCL 
00 rH.-'r-PCL 
00 EOL-PCI. 
00 1£1)(1I-I'C(. , 

I I'rllHT ru(E IN B RmAlll)l£~!j 
PCL t'OV C/B 
, mUIr 111£ OJAllAcrm a~ 111[; 9.'IlEEN 
PlUHT lJ)\ VFL 

XIIA C 
I"OV H,A 

IW;E 14 

;llll:(NEIl \I 
,EXll:lJn: Hwr Ill!:: 

,t! 
,A 
,8 1I0-U-: OJlt:nl 
,e 
,D CLt:AR SCIlt::f:N 
IE PIIT O)UI1U)L 

iF 
,G 
,II BALl''!;I'AC£ 
,I TAB (m:n 
,.1 LIm: fEW 
,K 
,L 
,M CARJII~t:: llE'r 
,H NO (U1I~;m 

,0 
iP CUI !Jll TO UU 
IQ CIJI LIm; TO WI> 
;R Qffi~;ffi Inlll 
,S 
,1' nrr.l£ VH£O 
,U CUll:jUl UP 
,V 
;W QJR:3ill l£fT 
,X CUI START (£ LN 
,'i 
,Z OJII!iffi R1G1IT 
,( E~=)(,{ l£ADIH 

, EOL CIIU:KS nlE CU1S ros f\)1t EtlJ II.' LitlE 
EOL 1)4". CUIlI'OS 

nn A 
CPI IltJIIZ 
.mc 11. UII li 
XIIA A 
5111. 

, 1'UVJ:: I tl 1.1 tit:: 
UHF U'A 

crl 
JIU~Z 

i SCIIOLL UP UNt: I.IN~: 

SCROl.L l.xl 

CUlll'll:3 

1.1m:uo 
VI::IrI'-1 
IU:CIU. 

II, wallZ 
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E47C EDSBIFf'B UEO TOOCN E4D9 EEa9 lOU 81'11 
£488 19 D\D 0 E400 )2DDFD ~~/'A VFL 
£481 ma,9 OCnL LOI £4r£ 18EE .m RET 
E48] fDM LVI E41-:B 
£C85 7C w:N 7\,11. £4£9 , /'UVE TIlE am Slll UP 
E4B6 fEF1 CPI IIC1UZ-VEIrr-tSCREEN/256 E4EB JAOCflI ru~9JP UY\ LINLID 
E4aB 29F7 JRHZ 9:RL £4£3 1.7 Nv\ A 
£4B1. 7D tu.I A,L E4£4 2BEB JIlZ RET 
£48B fE89 CPI IIrn I Z. VERT+SCREEm IlFFlI EC£6 3D OCR A 
£48D 20F2 JRHZ OCRL £4£7 320CFB S'IUU.N STh LItlOD 
E48F ).A.OCfB Ul\ LINENO E4EA IB£2 JR RET 
E492 , ERASE 00Tr01 LINE E40C , 
£492 ED EBOTL XCkl E40C , CAU:UUlTE HDi NlO FRCH QJR5al POSITloo 
E493 0659. HVI B,HCIUZ E40C , 
E495 3629 EUP HVI '4,' • E40C JAOCFB LIFOCm5 IJ)\ LINEID ,G£T rulllENT tINE 
£C97 23 IN:< \I E4Ef' CD67E5 CALL CAU:UUI 'I'LL I NE ,G£T HtJ-IClI'i M>au:ss FOR LINE 
E49B 05 OCR B E4F2 EDSBOOrn u:t:o CURPOS ,GET POSIT1OO 00 LINE 
£499 29fA .JmZ £La' E4F6 1699 HVI D,B ,DE 2 X (>o51Tloo 
E49B 30 OCR A E4F8 19 rAD D ,ilL : CURSOR POSITloo 
E49C ):: ~RL I til A EU'9 7£ tm A,M ,GET OIArlACTEJ{ 
E490 320CtlJ ~ LINENO E4FA fEBB lCRI sen ,REVERS£ VIreo 

E<tA9 182C Jll RET E4FC 77 tOJ M,A ,PlIr alAR IW:K 
E4A2 , £4FD C9 RET 
£41.2 I [llAS£ BE:fORE BACKSPACItIi [4FE 
£4A2 Jfi2e OOACK5P HVI M,28M E4FE I CLEAR TO Em CF OCREEN 
E4M W)Bf1J LO\ CURPOS E4FE 1 
E4A7 A7 N4A A E4FE CDIAE5 CLEtv CALL WlSPC 
£4A8 2824 .JIlZ Rf.'T E501 IBCB JR RET 
E4M 30 OCR A E593 , CLEAR TO EN.> CF LINE 
£4AB 2B OCX H E59) 3ADBrn CLLIHE IJ)\ Cll'lPOS 
£4AC 3629 HVI H,' , £596 3620 HVI H,' , 
E4AE 181B JR ",BRET E5ea 23 IN){ 11 
E4BB , HQI.TE TIlE UIlsrn BAQ( £599 3C HIl A 
E400 :wxJfB e.a.cxsp LIY\ tulPOS E50A FE5" CPI IIC1UZ 
E4D3 D OCIl A E50C 20f8 JRHZ Q.LIHE+3 
E4BC F2CB£C JP ThBRET E5eE IBSE Jtl RET 
E4B7 1811 JR CRET £519 I CLEAR 'IltE OCREEN 
£4B9 , TAB (NER 'J\) TIlE HEXJ' B JollL1'lPLE E51S 2IBBF" CLEAR LXI lI,scm:rn 
E4B9 lADIH'H ",8 tDt. OIlPOS E513 22DfFB SIUD TOOCN ,SET T(p cr-' OCREt:H 
ECOC f6t17 <Ill 7 £516 M XAA A 
E4BE IBM .rn EOl.t] E517 J2EAf'B S11\ XYFLAG ,ZERO XY Lf'..AD-IH FlAG 
E4CII , CI£AR TIlE OCllEEN NID IlOU: UP £51A ]62" ~SPC HVI H,' , 
£4C1I COIOC5 ruWi CALL CLEAR E51C 23 IHX tI 
E4Cl Af I~t; XH1. A 1::510 7C P-l"'N A,II 
E4C4 J20Crn G'!1. !.INEOO E51£ FEF8 CPI OCHl::t::Nt2D4B/256 
E4C1 32DOl'"8 51'1'1 VfL ,CUt VIO flAG £52" 20ra JIlNZ WlSI'C 
E4CA , OJUHAGE IIl:"IUW £522 C9 RI:.'T 
E4r.A AI' cllf:r xu ... A £523 , 
ECCB 3200rn 'mBRET STh C\llPOS £523 , PROCESS I.£/oJ) IN coct: 
E4CE , RLlUlN 1') TIlE CALLItlJ R<X11'IHE £52] 3£92 LEDIN HVI A,2 
E4C:E <U-:ct:4 RET eN.L LIF"IOJn9 E525 )2EAFB Sf A XYflN. 
E4[1) t:l ~)f> II E52B IBM JH m:r 
E41)2 Dl pop 0 E52A , Sl:"r X ANt> 'i CtJl~!j(1l PO!HTIlNi 
t40] Cl pop B E52A 79 XJ'OO t't.N A,C IGI::T X l'OSITlI .... 
£41>4 Fl POP PSi £520 FE7F CPI 7F11 ,aIOCK ron (Hfll 
E405 C9 RET E52D 2995 JnNZ XJ>O!.ilO ,SKIP IF oor 
E 406 JNX)t·s '!VIllE' UY\ Vf1. E52F ]2ffif"D· 5Th 'IU'fI.N' ,SET TCl'FI.AG 
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E532 18% JR RET ,Rt.wnltN E58d C9 ncr 

£534 fE511 XPOSl11: CPI lIaHZ E50C I 
E536 3891 .mc TABlll:.'T E50C 7£ WliP2 KN A,M 

E538 JE·1f HVI A,II11UZ-l ,SET TO MAX E580 47 t1.N LI,A 

E53A 188f JR ThBilcr ESSE 3EII5 HV1 A, '1::'-64 

E5JC , £590 CDI0£4 CAl.L VlI£O 

E5JC )Amra nos ill\ TCPfu.G ,GET TCP SCHLEN SET FLAG £59) COOlE) CALL liMP 

E53f B7 rnA A ,CHOCK IF 'nrue £596 C8 nz 
£549 2912 JIlNZ T<:J>C'.£REEH ,SI:.'T 'J'(F ~ ocrtEEH E597 90 OCR C 

£542 79 t"CJII A,C £598 FB 1M 

£543 fElt) CPI VEin £599 IBft .m WI 111'2 

E545 38M JRC STffiW E590 , IICHE UllSCR, pnuir -A.DUl-

E54"1 3£17 HVI A,WHT-l ,SE'r TO MAX E590 0)74£5 IIOiCl: CN.L lU'r~)lU:j 

E549 189<: JR STffi~ E59E 14 00 'T'-64 

£546 , £59F 41444452 urll 'W[ll ' 

£546 AF CLS'nrr XRA A ESA] AO 

E5'lC 12fA.lfll STI\ ClIlPOS £5114 a6"" MVl B,9 

E54f CDECE4 CALL LIF'R."lIlS £SA6 ]E18 HVI A,24 

E552 ISAf JR CLLlNE E5AB 32l£FB 5Th WWrII 

1::554 ESAD C9 Ilcr 

£554 Sf.T 'J\ll OF SCIlE~H TO UHE SPECIFIED BY A ESAC , HAKE A ruLEn POll IlEX OLtU' 

£554 , £SAC 78 IIEXTUJLER WN A,B 

£554 AF Tll'SCIlI::f.U: XRA A ESAD fEUl CPI 16 

E555 J2l:1lfll 517\ TU'FLAG ,HESI:.-r FLAG E5AF 28116 JIlZ m:xlIc-r 

£558 79 ~W A,C ,GET LINE tulBER ESOl Q.l2BP.7 CAl.L M'2!i 

E559 fEl7 CPI VERr-1 ,~GE mOCK E584 114 Hit B 

E551l 02CEE4 .JUC RE:r ,REnIlN IF LW£ )- VEIIT E5B5 1St'S JR 1Ij,;X\tU I F.II 

E55£ 0>67E5 CALL CALCIlLATELlNE E5l.I7 , EXTUD Foo ..s:Il 

E561 22DffB 511LD T~ ,SAVE ~ 1U' CK ~1lE~ E587 CIW£l IIEXRC1' CALL SI'CI:: 

E564 ClCEt:4 JMP RET £ 58A crw:t: I CAl.l. f)pCE 

£567 £580 96ua HVI a,a 

E567 I.lNE AflIlIESS CALCULATION (LINE IN A) Rt.iUl~ NX1lESS IN ilL E58r 78 ItEXRJ.P t-r'N A,B 

£56'1 WrIMI:tEO AT BOl'TCM £sca f"E10 CPI 16 

E567 , £SC2 CB R2 

£567 21BiWI CAU:ULATI::LIIU:: : lXl 1I,lIauz·vERT-tSCR~ ,1\SSU'iE LAS'l' LlHE ESC] E61W AtU 0fll 

E5M llBorF l.XI o,-lIrnu joe " -(C1\AlVLIHE) £SC5 CDf5E2 CAI.L IllNL 

£560 3C CAI.£1...C)(l>1 Ilfl A jII-CR l.IN!:: tUiBER ESCB 94 Itll B 

E561:: 19 QhJ) 0 jSUBTRACT 1 LINE E5C9 18f4 JR IIEXHLI' 

E5GF FEIB CPI VEIIT • ,cmrK IF rolE ESCB , IIEX DlJip Iloor HIE 

E571 20FA JTlm CALCLIXF jl.OO> IF oor £SCB rnT/t:5 IIEXRJI. CALL Pl'~'n~ 

E571 C9 nET i nElUlN WITn ADmE.'lS ESCE 44554059 um 'DlJiP • 

E574 E5U2 M 

E574 PlUtH A 51lU tlj E51l] CIl:: lEI CALL TI\III::X 

E574 I E5D6 C1>9U£5 CA!.1. IIU'1LC 

E574 cum:l RPTS1~ CALL CfU.F ,CIlLF nllST E5D9 CDI\Ct:5 CAl.L 1I~:XIllJl.E1I 

E5"17 E3 IYfS'!'tli XTIII. ,GE'r ~i111l t-lj I{} UITER ESOC COOEI::4 CALI. WI 1";0 

£578 7£ M.)V A,M ,GET alAll £5DF 0)(131-:1) CN.L fil~'~j1 :IU.I. 
ES79 2] IN)( 11 ,itCH 1'I)ltrrEII E5£2 COO1E2 IILP) CALI. l'rAl} 

E57A E3 X'niL ,pur m JtlTEIl BACK E51::5 1::5 PLml II 
E57BA7 MIA A ,ZERO CNUl'i ESE6 05 (,lUll U 

E57C CD 101:: 4 CALI. VIOCO IPHHlr l'r E5E7 eEla MVI C,)6 

1::571" rn 1M ,m:rulu IF tlU:ATIVJ:: £5E9 7E III.P2 I-0Il A,M 

E580 IB1'"S ,JIl prs~ ,RI:l'EAT If uar ESEA CD2UE7 CALL 1Ir2!; 

£582 , E~ 23 INX 1\ 

E502 CU74t:5 pnlJWI' CJ\l.I. 1U'I':;'IN::i E5t';t: 01l OCH C 

£50S 4S·1Bfi5fil om 't:xoc> ' ESt::f C2E'Jt-;') ,ltfl IIIJ'l 

E509 It:MI £51'2 01 IU{' n 
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ESF] EI roP II E66D EEaI XHI 
E5F4 "EOF HVI C,lS E66F 291F JHNZ RTRWtl 
E5F6 C~I CALL SPCE £671 1818 JR CSHT 
£5F9 CJ),l.OC I CALL sPCE £67] 17 LSNIBL RIlL 
£5FC mocE5 CALL \OtP2 E674 17 RAt. 
£SFf' f'ADFE5 .Pi IILPI-3 £675 17 RAt. 
£602 C9 Rf."I' £676 17 RAt. 
E6"] , CHOCK TO SET SCROLL ru Itn' £617 £6F9 NoH BFBII 
£6"] ],\{EFB SETOCRLL Lo\ WIDrH £679 Bl rnA C 

£606 3D OCR A E67A OF R1¥: 
£6A7 32a:FD S'nI. WI Dr II £6·18 SF RI¥: 
£69/\ 2007 J~Z CTOCRL £67C SF nnc 
E60C SI50n • LXI B, SCR£DH50U ,2ND LINE E67D SF RI¥: 

£60f' ID430FFB IDCll TCSCN ,OCROCL ro 1Nl' £61£ 18£9 JIt REMD1 

E61] C9 CTOCllL RET £689 , JOfE UP ONE: LINE 

£614 , E609 11FSFF CflJP LXI, 0,-16 

£614 , PflCOW1 tt:>1rny E68] 19 O\D 0 

£614 C077ES ~ CALL Pl'S'lNJ £664 1809 JR R'mTH 

£617 59524f'47 DrH 'PRCGlN1 ' £686 , KNE ~ OOE LINE 

&tiIS 52414Il\S E686 1119"" CSOO LXI 0,16 

£61F 0>92£1 CALL AIlE)( ,ADm IN IlL £689 18YS JR C9JPH 

E622 fl>5JEIFS 5re0 1CtJ1POS £6BB , I'DVE RIGtT OOE SPAC£ 

£626 CD9D£5 CALL IICMEC ,PRINl' -ADDt- £688 23 CSRT It« H 

£629 CIl\CE5 CALL IlEXRULER £6OC 18S1 JR Rm'IN 

£62C CD0£E4 CALL 1VIIEO £66E I f«JVE lEFT OOE sPACE 

£62F AF XRA A £68£ 2B CSLT OCX II 

E6]" 3Uf'a S'I1\ WIDrIl Efi8F , 
£61J CD9re6 CALL PRTILIUE ,PRltn' LINE rotn' II £68F AP rmrrn XJlI\ A 

£6]6 CW2E2 POLLOCl' CN.L EOCI\P£ £690 32DEFD 6Th WI urn 
£6]9 COCOEI CALL II EX £69] 22£lFD SIILD 1ClJRPOS 

E63C :lAElf'S LIILD 1Cunros £696 ]E15 UPA!lCli HVI A,IU ' -64 

£63f ]911. JTlOC foDlJ1EH £698 COleE4 CALL vtoco 
E641 , CONWOL CO(£ ThBL£ £69B 1896 J1l NLLOCl'-J 
£641 F£2(J cPl £ 6 !I> , PRun A LINE COtrrAItUOO ((II)) 

E643 2846 JRZ csnT £6!1> 2AEIFS PRTILINE UILD TCtJ1POS 

E645 FEBS cPt 8 EGAg E5 PlliU II 

E641 2845 JRZ CSLT E6l\l 01 POP 0 

£649 FEl2 CPt IR'-64 E6l\2 7D w:N A,L 

E64B 2839 JRZ csoo £6A3 f6"r au om 
£64D F£15 CPI IU ' -64 E6A5 5F tf.)V E,A 

Efi4F 282F JRZ e9JP E6A6 E6Fi NU 9FOII 

E651 fEl7 CPI 'W'-64 t:6A8 6Y t'CN L,A 

£653 2819 JRZ eSLT £61\9 c002ES CALL Ht.rl 

E655 rEIA CPI IZI-64 EGAC , N()oI Pl1l' cmsrn WIIERE IT OOES 

£657 2832 JRZ esnr £ 6I\C cn:cE4 CALL LHiCUR5 

E659 1800 JR POlUXP E6I\F 2AEIF8 UIID TelllPOS 

[658 I I-K}()(FY A Ht}1(JlY LOCATIOO E61l2 7D WJV A,L 

f658 2AEIFB HU11D1 UUJ) 1CURPUS E6B3 E6Bf nn Ofll 
t:65E 4F ~ C,A E685 6F t'OV L,A 
E65F JADEFB Ul\ WIIJt'1I £6B6 )£95 11'11 A,5 
£662 1.7 mA " E60S 2D 1'Lc.J> 1 OCR L 
E66J 7£ ttJ\I A,H E6B9 FACOE6 JH f'Q'ONT 

E664 28IJD JIU LSNlDL E60C e6a] NlI J 

E666 £61''' NH OF911 £68£ IBrB .m P(.1J'1 

E668 Bl atl\ C E6CO 6Y 1'IXOtn' I-lN L,A 
£669 77 RfJ101 fU.I H,A E6Cl W1':FB (.[~ WIlJru 

E66A Wl':f8 (1)\ WIurll E6C4 85 AnD L 
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EtiCS , A .. Stl·LHi 
EIJl CD74ES OISPIlEIiS CALL RPT!)'JlG 

E6C5 J2UBfB 5'11'. QIlI'OS 
£734 14 00 'T'-6-1 

£6C8 CllXE4 .1MP LIF'IClIlS 
£715 41444452 (JI' 'Allin H..a.G!i Af Be [£' 

E6CB , E719 29464C41 

E6CB , £730 41512029 

EGeB I DISPLAY RuaSTERS 
EIU 41462020 

£6CB 0)11E5 Ilur..s CAlI. Pl'SIN.> £745 213424129 

EtiCE 52451149 orll 'REIJIS'f£RS' E149 2U2G4445 

E6D2 53544552 £740 202021148 or ilL IX lV SI' • 

£606 OJ £151 4C202020 

£607 ; ~P Ra.ilS'I't:IlS AFrt::R t:Nmy fH04 RST 1 £'155 49')820211 

E607 £1 DLtipml,jS XTIIL E159 20495920 

£608 F5 PlGII PSW 
£750 20205150 

EClD9 COllEI CALL DI S PO EIJ.<] £761 29 

£6OC 2B ocx U ,GET BR£.l.K ADO 
£762 292134146 or hY' 

El)oo CoolE2 CAlL Pl'JI.D 
E766 27 r.e 2711 

" 
E6EB £1 rop U 

£167 2112114243 or SC" 

EhE1 C5 PlGH B 
E7fiB 21 r.e 2711 

£6E2 COO6E1 CAl.L PR'l'fLai 
EI6C 29294-145 or , 1£' 

E6E5 C1 rop B £11" 21 r.e 2111 

E6£6 COO6t:2 CAl.L Pl'AOt) ,PRItfi' AF E171 29211484C or , 
ilL' 

'£6£:9 £1 pOp II E115 21 00 2711 

E6£A 22£JFB SIUD IILTEMP £116 204114220 or ' 116 @U ell @Sp • 

£6El) C0A1E1 CAl It PI'IBlEE ,POINT BOil £11A 40442'HII 

E6f13 0(£5 PU311 IX E71E 482114953 

E6F2 El POP II £182 513211 

£6n COO6E2 CALL PrAOt3 ,PRINT IX E184 S4 00 'T't64 

E6F6 fOC5 PlGII IV £185 C9 RE'l' 

£6i''8 E1 fOP 1\ £186 , 
E6F9 COOIl£2 CAlL PrAIHl ,PRINT IY £186 , ffi un EU.GS 

£6Fe 21"'lIHl LXI 1t,0 £706 1H5A4U mrrlLS LXI H,4U5A11 ,z 
E6f1" 39 lYI.D 51> £189 COOCiE7 CALL Hl\5KfLG 

E70B 22t;5FB SIU.D SPTJ:MP E1SC 0143111 LXI B,14)1I ,C 

£7U] C006E2 CAlI. PrADtJ ,PRlIlI' SP E181" COOG£1 CAlL AASKFLG 

E106 98 EXAF E192 014D89 un 8,8U4011 ,M 

E797 1"S PU31l (>SrI E795 COO6E1 CJ\LL MSKFLI; 

E798 E1 fOP II E198 IH45U4 LXI 8,44511 ,E 

£11.19 Q)06E2 CAlL Pl'ADtJ E790 Q)U6E7 CALL HI\$K~'l,G 

£IOC D9 £XX E19E IJl4810 LXI D,1U4611 ,11 

E100 COA7E1 CAl.L PrIIlEE E1At C066E1 CA1.L HA~;KE'U; 

E119 D9 EXX ElM C)A!£1 JHP SI'CE 

E111 90\ LlY\)( B £1A1 

E112 C02Ut::1 CAl.L pr2S E1A7 J l'IlIN'f Be 1£ ilL I H ffiDt:: It 

Ens 1,\ Inx D EIAI 1:5 PI'IIH'::!:: PUS 11 II 

£116 CU211E1 0.1.1. I'l'LS E1M C5 PlBll 0 

£119 2.\£31"0 UlLD IlLTiliP E1M E1 fUll It 

£11e 1E I'OV A,M E1M ~E2 CALf. PI'AOt) 

E1l0 C02UE1 CAI.I. pr2S £11ill os rusll D 

E120 2AE5FO UlID f)M'EMP E1AE E1 lUI' 11 

E12l F9 SPilL EIAf COD6E:2 CALL I'I'I\IU] 

E124 E1 [-oP 11 £IB2 El rop II 

E125 C006E2 CALL prADt) EIB] C3OtiE2 JHP prADt j 

£128 ClOBE0 JHP CLRDRK ,CLJ:;AH BBEAJ<N I N'r £IU6 , 
£12B , E'/U6 10 HASKfl..G K)\/ A,I. 

EnD l'lUE2 pr2S CAl.I. rr2 J PIU t(l' 2 CIIAItS £187 AU NIA D 

E12t: C'W.l:: 1 .IMI' SPCt: ,PIlI t(l' Sl>ACE E7U8 JE2U HVl A, 71111 

£131 , oiSI'LA'i HElilSTt::H IlEAl)f:;[t UI SCllEEII E71lA CAIIJt::4 ,)Z VIIJt:U 
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E1BO 79 t£N A,C 
E7BE Cll8E4 JMP VIrEO 
E7Cl , 
E1Cl , St."T BR£AJ(roH(J' 
E7Cl , 
E1Cl C071E5 St:rnRK CALL PJ'S'n«; 
E7C4 42524541 urn 'BREAK AT ' 
E7C8 48294154 
E7CC AlJ 
E7CV COO2El CALL NIEX 
E700 III LlYIX '0 
£701 ]2t::9fU 5Th Bru<CXXE 
E104 ED53E7FB 5a:O BKPJ'LOC 
£708 3EEr HVI A, liEi'll ,RESTART 5 
E7~ 12 S'I7\X 0 
E70B C9 RET 
E70C , 
E70C , ElITERl.JhL ClWUHCATICHl 
E70C C077E5 EJ(1l;()-\ CALL PJ'SOO 
E7Df 45585429 or" ' E lIT <X.r1 ' 
£7E3 4HF4DA9 
£7E7 0005 ROCEIVE IN 5 
£7E9 £692 NU 2 
t:7EB 2805 JHZ NEXOIR 
E7ED 0004 IN .. 
E7EF COIOE:4 CAI.L VIrEO 
E7F2 t1Xl2E2 NEXCHIt CAI.L EOCAPE 
E7F5 28FO ,JRZ ROCElVE 
E7F7 0304 oor .. 
E71"9 18EX: JR ROCElVE 
E7FB PAT 'PRCI1lN1 LEtent • , ,$-8lXilNH 
E7f'S cnJ BASE+7Fffl 
E7FF 59 VEI~Illh 00 5'911 
&009 , 
E809 , cmsrn SlUlIGE LOCAT I {)&S 
EBaIl , 
too9 ", cnJ SPTRHJlJIl 
FOOB CURNS 00 1 ,POs Ct4 LINE 
FBOC LIf.lEHO 00 1 ,L mE tUIDt:R 
FliOO WI. 00 1 ,nEVEllSE VID FlAG 
flU: WWfII 00 1 ,PRINT WIDrIl 
FBOf' '!h:eN 00 2 ,'JUl 01" SCREEN 
FBtI 'r.:IJIU'OS 00 2 ,TfJW IUS('fl~ 
FBe) , 
rae] I TUiI\lIWt'{ H'I'UlJQ: LOCIITICH1 fat Rill WTt)lS, E1C • 
FaE] 

" 

f'BE] UI.TEJ1P 00 2 
FBt5 SPTtMP 00 '} 

FBE7 BKPTI.O; 00 2 IBREAKI7f LOCATICtI 
.'BE9 BIlKCOOC t5 1 ,ruoc AT BllEAKM' 
fBEA XYFIJ\G 00 1 ,CURSCll X'i FlAG 
r8rn Ta'fl..AG 00 I ,NeN-ZERO IF 'JU>SCREEH St." 


