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Start·Up

1, Turn The televisioo set ON

2 Seleel channel 3 or 4.

3 Sellhe Antenoa Swrtch to COYPUTEA

4 If you ra uSing a Program Pak-'. Iflsert 1\ now. befOl'e
turrlll''lg on the Computer

5 Tum the Computer ON

6 Turn eny accessory equlpmem (eg.. a printer) ON. 1
]. If vou're nol USIOQ a Program Pal(" the CoIof BASIC or

Extended CoIor BASIC start·up message WIll appear on the
TV. loUowed by: 0"

The Computer is now ready 10 use.

InformatIOn which is non-shaded (hke th,s) perlalns 10 both
Extended and noo-Exlended Color BASIC.

Information pertaining to Extended ColOr BASIC on/y is
shaded e this paragraph

Information which is shaded hlfs tfws pertaJnS 10 OIsk
Exlended Cok>r BASIC

Ali lnformsuon stored on dlSk musI be aSSlgned a filename
Frlenames must be in the lollowlng formal:

filename ext.d
fiJenama IS any combinabOn of from one 10 elght
charaetefs This lS no! Oj)lJCH'IaL
exr la the filename extet\SlO(\ and can be lrom one (l) ltuee
charaeters This IS optional; If omltted, the extenSIOn BAS
lS assigned. :(1 is the disk drive specdicallon. This is usually
optional; il omitted. Drive 0 is used (or whalever drrve was
prevloosly specilied as lhe Masler Drive uslng the
command DRIVE).
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S-Bulf
6-Cyan
7-Magenta
8-0range

Statements

AUDIO Connects or disconnects cassette output ta TV
speaker.
AUDIO ON
AUDIO OFF

BACKUP .source TO destination Creates an exact
copy of an original diskette. source specifies the drive
containing the original diskelte. destination specifies the
drive containing the diskette ta receive the copy. For
single-drive systems, BASIC will prompt you 10 switch
diskettes.
BACKUP 0 rD 1 6ACKUP 1 rD 0
eACKUP0

CIRCLE (x,y),r,c,hw,stad,end Draws a circle with
center at point (x,V) radius r, specified color c, height/width
ratio (hw) of 0-4. Circle can start and end at specified point
{O-' ).
CIRCLE(128,96l ,50,4 ,1 ,,5,,75

CLEAR n,h Reserves n bytes of string storage space.
Erases variables. h specifies highest BASIC address.
CLEAR
CLEAR 500
CLEAR 100 "4000

1CLOAD Loads specified program file trom cassette. If
filename is not specified, first file encountered is loaded.
Fl/ename must be eighl characterispaces or fewer
CLDAD
CLDAD "PRDGRAM"

CLOADM loads machine-language program
cassette. An offsel address to add to the loading address
may be specified.
CLOAOM "PROG"
CLDADM
CLDADM "PROG", 1000

CLOSE#buffeT Closes access 10 specified file. If bufter
is not specified, ail Open liles will be closed
CLOSE #1 CLOSE #1,#2 CLOSE

i::~:5 CLS c Clears display ta specitied color c. If color is not
specified. green is used.
Q-Black
1-Green
2-Yellow
3-Blue
4-Red
CLS
CLS 3
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DWAD loads machine·language program at specifie<!

baud. •
o ..300 baUd 1 = 1200 baud
OLOAO "X·. 1

DRAW Draws a line begînnlng at specifled starting pain!
01 speclfîed length 01 specified coIor Will alsa draw 10
scale, draw blank lines. draw non-updated Imes, and
elC9C\Jte substnngs. If staruog pomt is not spedfied, lasl
ORAW position or (128,96) tS used.
ORAW -eMI00. 100iSI0;U25i6R25;N025iXA~;-

DRWEd sels the specified drive (d) as the Masler
read wflte drive. The Computer WIll then aulomatlCally use
the specified drive when d IS not speclfled. (On power-up.
th€!: Computer uses Drive 0 as l1le Master Dflve.)
ORIVE 0 ORIVE 1

DSKI$ d.tr.c4.sector••trlnll ".ri.ble l, .trlng ".ri.ble
2 Reads specilied sector inlo spécifie<! string variables.
The 'irsl t28 bytes 01 the sector are read IOta srnng
variable 1. The remaining 128 bytes 0' the seetor are read
into slr/ng variable 2.
OS"I$0,3,17,A$,B~

DSKINI d••klp Initializes or formais (prepares) a diskette
in speeified drive {dl 10 accept information. si':lp specifies
the number of sectors ta be skipped between eacl1logical
record 10 the disk. skip must be between zero and 16: il
omll1ed.lour (4) is used.
OSI(INI 0 OSKINI! OSKINI 0,6

DSKO$ d,tr.dr.sector.strlng e.pre••lon 1. string
vrpre••loR 2 WfÎles the data specifie<! by Ihe two
stnog expressions 1010 the specihed sector on the dlskette
The data from slnng expresSlOf/ , IS wnllen Into the tirst
128 bytes of the sector. The dala lrom slrmg expresSion 2
IS wfltten iota l1le remaJniog 128 bytes of the sector.
OSI\O~1 ,34t18.A~.6~

EDIT Aliows ediling of program line.
r!:; Changes n number 01 eharaclers.
nO Deletes n number 0' charaelers.
1 Aliows insertion of new characters
H Deletes rest oflÎne and allows inser!
L Usts currenlline and continues edit.
nSC Searches 'or nth occurrence of eharacler c.
X Extends !Ine.
($HIUX]) Escape from subcommand.
n tsPICU!ID Maves cursor fi spaces ta right.
n eo:3 Moves cursor fi spaees to left.
EO Il 25 ŒBIIID

END Ends program.
END

EXEC (.ddress) Translers control to machine-ianguage
programs at specilied address. If address is oml1te<!.
confrol is transferred to address sel in last ClOAOM.
EXEC
EXEC 32453

COLOR (forellound,"lIdllroundJ Sets foregroulld
alld background color.
eOLOR 1.3

CONT Continues program execullon alter pressing 'BRElit
or uSlng STOP slalement
CONT

COPY .ource·flle:d TO d_tinlltion·flle:d Coples a
flle Each fllename must Inclu<1e an extension. source-fiJe'd
IS the lile ancI dfNe spealication lor the flle ta be copted
desrsnat/O(l·fi/ed IS a file alld drive specJlicatiOn 01 the
duplicate file
COPY "OOCTOR/EXP:0" TO "OOelOR/EXP:!"

CSAVE Saves program on casselle (program name must
be 61ght character spaces or less). If A is specl'ied
program ÎS save<! in ASCII format
CSAVE "PROCRAI1 M

CSAVE "PROGRAI1" ,A

CSAVEM .,ame• • t.rt, end, transfer Saves a
machine-language file on cassette
CSAVEM"~" 6HIlE ,6H6F ,~H5F

DATA Stores data ln your pfOgram. Use READ ta asslgn
data to variables.
OATA 5.3 ,PEARS •
OATA PAPER ,PEN

DEF FN De'ines numeflC 'unction.
OEF FN(X):X • 3

DEFUSR ., De'ines enlry point for USR function n.n = G-9
OEFUSRS:llSS1l3

DEL Deletes program Iines.
OEl-
OEL 25
OEL 25·
DEL -25
OEL 10-25

OIM DlmenslOfIS one or more arrays
0111 R(SS) ,101(110)
0111 AR~(B.:SI

DIR d Dlsplays speclfied diskelte's dlrectory. dis the
drive specification. ThiS IS optlona!: If omitted. Drive 0 (or
whalever dflve was specilied as the Masler Dflve USlng
DAIVE) is used A typlcal directory Will have five columns:
the !irst column contains the filename; the second is its
extenSion; the third is the file type (0"" BASIC program. 1 =
BASIC data 'ile, 2 "" machine-language file. 3 "" Editor
source file). The 'ourth column is the storage format
(A ASCII. B Binary) and the fifth column is the file
lenglh (In granules).
OIR OIR 1
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Left-justifies data withinL5ET field name = d.-t.­
specified field name.
L'SET A~:"APPLES"

MERGE II/en.-me.ft Loads a program disk (which l'las
saved in ASCII- the A option) and marges it with program
currently in memory. If programs have corresponding lina
numbers. the program on disk Will erase the program in
memory.•R is optional: if used, BASIC will immedialely run
the merged program afler It IS loade<!.
MERGE "SUe/BAS" MERGE "NEIUtlAS" ,R

KILL filename:d Deleles or erases specified Iile (rom
diskette. The extension must be included on Mename. Il d
is omitled. Drive 0 is used.
KILL "OOCTOR/EXP"
klLL "OINNER/REC:I"

LET Asslgns value 10 variable (optional).
LET A~ E "JOB A"

LIST Lists speclhed Ime(s) Of enlue program 00 screBn
LIST
LIST 50-85
LIST 30
LIST -30
LIST 30-

LUST USI sp9CIhed program Ilne(s) or efllne program 10
pnnler
LL 1ST
LLiST 50-85
LU ST 31ll
LLiST ·30
LLIST 30-

UNE (d.JlJ),(.Z.Jl2). PSET or PRESET. RF Drawa
line Ilom (xl.y" to (x2.y2). If (x l,yI) IS omltled. the lasl
end point or (128.96) lS used, PSET selects foreground
coIor and PRESET selects background color. R draws a box
Wllh (xT.yl) and (x2.y2) as the OPPOSlng corners. RF WIll fill
ln the box wllh loreground color,
LIN.E (S,31-(6,61.PSET

UNE INPUT Input line from keyboard.
LINE INPUT "ANSWERw;X~

LOAD lI/erJilu...:d.R Load specrfied BASIC program file
Irom diskelle into memory. :dis opllooal; il omitted. Olive 0
(or whalever dflve was Selecled lOf Masler Drive specilied by
DRIVE) Is used. ,R IS opllOflal, If used. SASIC Will run lhe
program Immediately a'ter it is loaded.1f Menamedoes not
have an eXlenSlon, BASIC uses/BAS
LOAO "PROCRAH" ,R LOAO "ACCTS/6AS: 1"

LOADM Rlen.-me. oll.et addre.. Loads a
machine-language program lile Irom disk. Il filename does
not have an extension. BASIC uses IaiN offset address is
optiOllal; If omilted, program loads where specilied inSide
the program.
LDADM "PROG/COR,3522"
LDADH "TESTI"

FIELD # buller. ReId .Ize AS Reid n.-me Organizes
the space wlthin a direct access buffer into fields. assigns
field size. and names the field.ISee OPEN.)
FIELD .1.10 AS A~. 12 AS B~, 5 AS C~

FILES buHer#. buller .Ize Tells BASIC how many
bulfers to reserve in memory (buffer #) and Ihe tOlal
number 01 bytes 10 reserve for Ihese bullers (buffer size). If
thlS command is nol used. BASIC will reserve enough
memory space lor buffers 1 and 2 and reserve a lolal of
256 bytes lor lhase bufiers.
FILES 5.500 FILES 3.100

FOR••TO Creales a Ioop in program whlch (he Computer
5TEPI must repaat Irom the lirsl number 10 lhe last number
NEXT yoo Speclfy. Use STEP 10 specify how much 10

Il'lCfemenl the number each tlme Ihroogh lhe Ioop. Il you
omit STEP. ooe is used
FOR X:2 TO 5 :NEXT X
FOR A:l TO 10 STEP 5:NEXT A
FOR H:30 TD 10 STEP -5:NEXT H

GET (.t.-rt)·(end). de.ti.atJon. G Reads lhe graphie
contents of a lectangle into an array lor future use by PUT.
GET (5.201-{3.81 .V.t

GET Ifbuller.rec.ordlf Gels the specified record number
and puts il in the bullel. record' is optiona!. if omilled.the
next recold is used. (See OPEN.)
CET .1.5 CET.Z.3 CET lOI

GOSUB Galls a subloullne beglnmng al specified line
number.
COSUB 500

GOTO Jumps to speclfied line number.
GOTO 300

IF I_t THEN..• .-c.tion J ELSE• .-d;on Z Performs a
tesl. Il it is true.lhe Compuler execules actlOft 1. If taise,
action 2 is execule<:!
IF A:5 THEN 30

INPUT Causes Ihe Compuler 10 stop and awaltlnputtrom
the keyboard
INPUT X~

INPUT "NAHE" ;N~

INPUT #bul'er. v.-rl.-ble name. • • . Inputs data lrom
specified buffer and assigns each data segment in the
bufler to the specified variable name. (See OPEN.)
INPUT .1, A~ ";l~

INPUT#-l Inputs dala from cassette,
INPUT#-l,A

IN5TR (po.ltlon• • e.-rdl. '.-rgel) Searches for the lirst
occurrence of largat string in search string beginning at
position, Returns the position at which the match is found.
? INSTR (5,X~.V~l

,
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PRINT#·2 Prints an item or list of items on the printer.
PFlINT·-2,CAPS

PRINT TAB Moves the cursor to specified column
position.
PRINT TA615J"NAME"

PRINT USlNG Ponts numbers ln specified format
., Formals numbers.

PRINT USINe ~ •••• ·;62.2
Decimal point.
PRINT USINe; " ••.• " ;58.6
Displays comma 10 let( of every Iturd cnaracter
PRINT USINe • ••••. ·;4n.0

.- FiUs leading spaces W1lh astelisks.
PRINT USING ....... , ••• ;33.3

S Places $ ahead 01 number.
PRINT USING • •••.•• ~;33.3

SS Ftoallng dollar sign.
PRINT USINe ~ •••• ,.";11.5an

"S Floatmg dollar sign.
PRINT USING " ... , •••• ";8.333

... ln lirsl position, causes sign 10 be ponte<!. In last
position, causes sign to be printe<! afler the number.
PRINT USING" ....... ";-216
Exponential formaI.

HH PRINT USING " .. ,.tttt";SIJS
Minus sign afler negative numbers.
PRINT USING" •• ,"-"i-5311,7

1 Aeturns first string character.
PRINT USINe; "'" i"YELLOW"

%Spaces% String field: length of field is number of
spaces plus 2.

PRINT USINe"Z 1." ;"6LUE"

PMODE _ode• • 'lIrt-p.ge Selects resolulJon and lirst
memory page.
PMOOE lI.l

POKE (loclltioa. ".Iue) Puts value (0-255) mto
specifie<! memory 1ocatoo
PO .... E 15872 ,255

PRESET Rasel a pointto background coIor.
PRESET 15.6J

PRINT Plints spec1fied message or number on TV
sereen.
PRINT "HI~

PRINT # buller. dlll.Il.1 PnnlS dala IIst 10 specitied
buffer (See OPEN.) To sepa/ale Items wilhin data Ils!.
eIlher commas or semi-colons may be used.
PRINT .1 ,"DATA" PRINT .-2,"EXP/DAT"

PHINT #-1 Writes data to cassel1e
PRINT AS

Replaces a portion of

PAINT (_.J1J.c.b Paints graphie SCfeen starting al pomt
(x.y) wilh specified coIor c and stopping at border (b) of
specilied coIor.
PAINT (10.10J.2.4

PCLEAR n Reserves nnumber 011.5 K graphies mamory
pages.
PCLEAR 8

PCLS t: Clears sereen with specified color c. If color code
is omitted. current background coler is used. (See ClS for
color codes.)
PCLS 3

PCOPV Copy graphics from source page to destination
page.
pcopy 5 TD 5

PLAY Plays music of specilied note (A·G or 1-12), octave
(0), volume (V), note-Iength (L), lempo (T). pause (P). and
allo.....s execution 01 substrings. Also sharps (N or +) and
"ats (-).
PLAY ·L1;A.iP8;V10;T3iL2;Il-i9iXA.;~

MOTOR Tums cassette ON or OFF
MOTOR ON
MOTOR OFF

NEW Erases averythlng ln memory.
NEW

ON•••GOSUB Multl·way branch 10 cali specifie<!
subroulines.
ON y e;05UIl 50, 100

ON•..GOTO Mulli-wa)' branch 10 specified lines.
ON X e;OTO 190,200

OPEN mode. baffer. Rlen.me. record·length Opens
a file. mode can be :1 '" Inputs data from a sequential
aceess file; 0 - Outputs data to a sequential aceess file:
o '" Inputs or outputs data to a direct aceess lile. buffer
and the devices they communicate with are: 0 ... Oisplay or
Prlnter: -1 .. Tape Recorder: - 2 ... Printer; 1-15 "" Disk
Drive. If fi/ename does not have an extension, BASIC .....ill
assign che extension IDAT. record-Iength must be inclucled
for use with direct access files.
OPEN "O· , •• ,·FILE" t15
OPEN" 1· •• 2, "CNe;E/DAT~

OPEN _.ld.1 Opens specilled Ille (f) for data
transmission (m) ta specllle<! deVlce (d). m may be 1
(Input) Of 0 (Output) d may be #0 (SCreen or Keyboard).
••, (Cassette), or # 2 (Pnnler)
OPEN~O· .-1 .~OATA·

MIO$ (old.". posltlon.lengtll)
oldstr wilh another stong.
MIO. (A•• JlI.2J"'"KS"

MKN$ ("••ber) Converts numberto a live-character
stnog il cati be slore<! in a formatle<! disk file.
L5ET Il. z MKN.C I&J

10
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THON Tums program tracer ON
TRON

WRITEN bullflr. d.t.list Wntes data 10 specilied
bUffer, (See OPEN.) A comma 1S used to separate each Item if1
the c1<JtalÎsl.
I.IRITE _\, A1-, 6$, C

UNLOADd Closes ail Open files on diskelte 10 speClfied
drive d,
UNLOAD 1 UNLOAO 2

VERIFY 5witd. Verifies whatever Vou are currenlly
writing on a diskette is nol lost or allered, sWlrch is ON or
OFF.
VERIFY ON VERIFY OFF

SAVE file".mfl.A Saves specilied file (filename) on
disketle.1l an extension isootasslgned 10 lilename, BASIC
wlllasSlgntheexteosionoBAS.•Ais optlonal. Il used. program 1__
IS saved ln ASCII format.
SAVE ·PROG/6AS· SAVE ~TEST:l·,A

SI\VEM fllfI"...e••tllrt .ddr~... flnd .ddrflSS.
Vl.e<utio" .ddr~.5 savesspeafiee!
machine-language file (fitename) on dlsllene whlCh begins at
51aft address and eOOs at endaddress. exec:utJcxl address
specifieS the address al whlCh program will beglfl execution.
If filenamels net asslgned an extenSion, BASlCwill asslQn the
extension BIN.
SAVEM ~FILE/6IN:1N .5200.5800.5300

SCREEN .Cl'f!fln,type. {;olor-.et Selects &Jlher
graphlcs (1) or text (0) scleen and colar·sel (0 or 1).
SCREEN 1 ,1

SET (••JI.c) Sets a dot at specifiee! texl Screen localiOfl to
specilied color.
SET( 1'1.13.3)

SKIPf Sklps to next program on cassette tape, or 10 end
of specllied program,
SK1PF"PROGRAM"

SOUND lone. dur.tion Sounds speclfled tone fOf
specified duratioo
SOUND t28.3

STOP Stops execuhon of a program
STOP

TROff Tums program tracer OFF
T1WFF

PHINT ((1 1000.t;on Pnnts speclfled message al speclfied
lexl sereen locallOn
PRINT @256 .~HI ~

PRINT @256.A1-

PSET (••y.c) sels a speciliee! POint (x.y) 10 spealled
coIor c Il c is ornltted. loregroun<llS usee!
PSETt5.6,3)

PUT (.t.rt)_(~..d)• • ourc~••clion Stores grapOlCS
Iram source ooto start end rectangle on the screen, (Alfay
rectangle $Ize must match GET rectangle slze.)
PUT (3.2l~(5.6l ,V.PSET

PUT" b"flflr. rflcord numbf!or Asslgns a record
number ID lhe data ln buffer. record number IS optlOflal; Il
Offillled. BASIC will use the current record number (See
OPEN)
PUT _2.3 PUT _t d:l

HEAD Reads the next item ln DATA Ione and asslgns Ilto
speclfled variable,
READ A"
READ C ,B

HEM Aliows insertion of comment ln program line,
Everythmg alter REM IS ignored by Computer
REM THIS rs IGNORED
i0'X1- :REM IGNORE

HENAME old filfln.mfl:d TO nflw nlfln.me:d Renames a
flle Mename musllnclude an extenSion, Il d IS not
speCl1led. BASIC uses Drive 0 and will nol se3rch other
drives
RENAME ~MFILE/OAT:I~ TO ~BFILE/OAT:I~

HENUM "flwt;n~.st.rtline. incr~m~fJt Aliows
program line renumbering
RENUM 1000,5.100

HESET (••JI) Resets a potnt.
RESET (14.15)

HSET fiflldn."fI=d.t. Alghtjustlfies the data wilhln
5peClfied fiekiname.11 dataiS largerlhan the field. the
right·hand characters will be truncalad.
RSET M1-·"SOApft

HESTORE Sets the Computer's polOler back to 1IrSl ilem
on the lirst DATA line.
RESTORE

RETURN Retulns the Computer from subrouline to the
BASIC word followlng GOSUB,
RETURN

RUN Executes a program,
RUN

HUN nIen.mfl.R loads specilied disk file (fllename) and
runs Il. ,R opllOna!: if used, aIl Open files Will romain open.
RUN "FILE" RUN"PROG/BAS"R
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Functions

Argument ranges ale IfldlCaled by special symbols

num&nC. (_1038_ • 10""1
:K (()..255j
y (0·191)
locallOfl- (()..655351
code (0-255)
SIl. slnng argument
VBI. vanable na,ne

ABS (aumeric) Computes absolule value
Y=AOStSl

ASC (.'r) Returns Ascn code cl 1IfSl characler of
...:~ speclfied S!lIng.

A-ASCO")

ATN (muflerie) Returns arctangenl in radians.
Y=ATN(X/3)

CHRS (code) Returns characler for ASCII, control, Dl
graphies code.
7CHR"( 1911
PS=CHRt.tT)

COS (numeric) Returns cosme ot an angle glven in
radians.
y ,. COS(71

-::3" CVN (.trln. variable) Conver1s data back \0 Ils OrigInal
.. number aller the data had been converted 10 a slflog USlng

MKN$
X=CVNI Al- J

EOF (bufler) Checks 10 see Il eocI-ol·hle 15 encountered
dunng a REAO operalJOfl. Relurns a 0 li tt'lere IS more data
(0 be read. a ., if lhere 15 no lTlOfe data 10 the file
IF EDFII) ~ -1 THEN CLose _,

EOf (f) RehJms FALSE la) il !hare 15 more data:
TRUE(-l).1 end effile has been raad For cassette. f ~ -1
lor keyboald. f - 0
EOf(-ll
EOFle)

Notes:

Returns natural exponential 01 numberEXP (numerle}
(a"""""").
Y=EXP(7l

FIX (numerle) Returns truncaled (whola numbar) value.
Y=FIX(7,Sl

FREE d Displays the numbar 01 Iraa granules on specilied
Driva d. dis optionai: if nol omilled. Dnva 0 (or Master
Drive specified by DRIVE) is used.
PRINT FREE 1 ? FREE
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PPOINT ('Ir.y) Tests whether specified graphies cell is on
or oll and returns color code of specified cell.
PPOINT (13.35>

RIGHT$ (str,/eng"" Returns right portion of slnng
ZIP~=RIGHT~(AO$,5>

SGN (..u ..erie) Aeturns Slgn 01 specihed numenc
expressIOn:

1 If argumentls negahve° if argument IS 0
+ 1 If argument IS poSItive
X=SGNtA .. 01

SIN (aarame) Returns slrle of angle gwen ln radians
y = SIN(5)

STRING$ fIength. eode or strias} Retums a string of
charaeters (of spealied length) specified by ASCII code Of
by the !ifSt charaeter of the string.
?STRING.<5 ,"Z")
?STR 1NGS (5.91 )

STR$ (au_me) Converts a numeric expression ta a
string.
S."STR. ( l

SQR (aarame) Aetums the SQuare root of a number.
y,.SQR( 5+31

TAN (aa_me) Retums langent of angle given in
radians.
y" TANUI5.7)

TIMER Aetums oonlents Of allows sethng of limer
(0·65535).
? T1MER
T1MER"0

USRn (n.merle) calls use(s machine-language
subroullne
X=USIHY1

VAL (str) Converts a stnng la a number
A=VAL(O$)

VARPTR (II.r) Returns addresses of pointer fa the
specilied variable.
Y=USRCVARPTR{X) l

HEX$ (#lumerlc) Computes hexadecimal value
PRINT HEXf, (30)
y = HEXf, (X/16)

INKEY$ Checks Ihe keyboard and relurns Ihe key being
presse<! (Il any)
Af,'INIIEYf,

INT (numerie) Converts a number 10 an .nlager
X"INTt5.21

dOYSTK U} Aeturns Ihe horizontal or vertICal coordinale
vI 01 the leh or flght JOysllck
o horizontal. leftlOystlck
1 verllcal left pystlCk
2 helflzontal. f1ght pysllck
3 vertICal. nght PYStICk
M=JOYSH. (1/1)

H=JOYSTI\ClI,)

UN (str) Aetums the tenglh 01 a stnog
:'lENtSENfol

LOC (buffer) Relurns the current record number 01
spealied buffer
PRINT lOC1_11

LOF 'buffer} Returns the number 01 the last
(hlghest-numbered) record ln specilied buffer
FOR X ,. 1 TO LOFC-}) Y"LOF(-51

LOG (nuarerie) Aelums naluralloganthm.
Y=lOG(3531

MEM Flnds the amounl ot Iree memory.
PRINT MEM

MID$ (str.pos,leng,h} Aelurns a substnng of anolher
slrlng starllng at pas tllenglh IS omltled. Ihe enlire Stllng
f1ghl 01 poSItion IS relurned.
Ff,"M!Of,<Af, .31
?MIOf,(Af,,3.:;:)

PEEK /loe.tlon} Returns the contents of specilied
memory location.
A=PEEK (32076)

POINT (~.y) Tests whether specilled graphies cell is on
or off, x (horizontal) 0-63.y (vertical) -0-31. The value
returned IS ., If the cell is in a texl character: mode: 0 if il is
off. Of the color code If it is on, See CLS lor calor codes.
IF POINT 11~ .10) THEN PRINT "ON" EL SE

P.RINT "OFF"

POS (delllee) Returns current print position. Oevice-2
printer,O .. display.
PRINT TABra) PQS(0)

-
16 "



Notes: ROM Subroutines

The Extended Color BASIC ROM contains many subroutines Iha!
can be called by a machine-language program: many ofthese
can also be called by a Color BASIC program via the USA
function. Each subroutine will be described in the following
format:

NAME-Enfryaddress
Operation Performed

The subroutine NAME is for reference only. Il is nol recognized by
the Computer. Entry address is given in hexadecimal form: Vou
must use an indirectjump to this address. For specifie
information on Entry and Exit Conditions, see the Technical
Information section olyoul Extended Color BASIC manual or
Section IVoI the Colol BASIC manuaL

BLKIN == (A006)
Reads a black Iram Cassette

BLKOUT == (A009)
Writes a block to Cassette

CHAOUT == (A002)

Outputs a character ta device specified by the contents of 6F.

CSADON == (A004)
Starts Cassette

OSKCON == (COD4)
Read or write a disk sector.

JOYtN == (ADDA)
Sample Joystick pots and stores values.

POLCAT == (AD01)
Polis the keyboard for a character.

WATLOA == (A7D8)
Turns the Cassette on and writes a leader.

18
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Notes: Control Keys
(--1 Cancels lasl character

typed, moves cursor back one space.

<.IHIUX3 Erases currentline

(BRUX! Interrupts anythmg ln progress and
relums 10 command levaI.

~ Cl9ars the sereen.

ŒJ!IEID SIgnifies end of curren! line

CSMCEBAR1 Enters a space (blank) characler and
moves cursor one space forward.

~ Causes curreolly executlng program to
pause (press any key 10 continue).

AII-caps.upper-Iowercase
keyboard SWIlctl. (Lowercase
dlsplayed as reversed capllals.)

Special Characters
Abbrevlallon for REM

$ Makes variable string type
Separales statements (lfI the same line.

? Same as PAINT
PRINT punctuation, spaces ovar
10 the ne", 16-column PRINT .zone
PRINT ponctualion; separates items in a
PAINT IIsl bul does nol add spaces
when they are output.

Operators

20

Each operalor or group of operalors is precedent ovar the
group below il.

t Exponentialion
-,+ Unary negative. positive

-" Multiplication, division
+,- Addition and concatenation. subtractio
<.>.:::.<:::.>::c.< > Relationaltests
NOT
AND
OR

21



Notes: Video Control Codes

Dec Hex

8 08
13 OD
32 20

PHJNT CHRS (code)

Backspaces and arases currenl charactet
Lina feed Wilh carnage falum
Soaœ

Color Codes

Graphie Character
Codes

wOE

o
1
2
3
4
5
6
7
8

Black
Green

v~"'"
BI".
Red
Bull
Cyan
Magenta
Orange

22

Glven the c%r ("8) and the pattern (0·15). thls formula Will
generale the correct code.

code 128 ~ 16' (color 1) pattern

FOI' el(ample. 10 pl'lnt pa/tem 9 ,n bloe leode 31. type
C ~ 1:8 • 16 • 13-1 + 9

CHF''' le

23



- ASCII Character CodesNotes:

CHARACTER DECIMAL HEXADECIMAL
CODE CODE

32 2<l
33 21..
34 22

• 35 23
$ 36 24

" 37 25
& 36 26

39 27
( 40 28
1 41 29
• 42 2.
+ 43 28

44 2C
45 2D
46 2E

1 47 2F
0 48 30
1 49 31
2 50 32
3 51 33
4 52 34
5 53 35
6 54 36
7 55 37
8 56 38
9 57 39

56 3'
59 3B

< 60 3C
61 3D

> 62 3E
? 63 3F

(" 64 40
A 65 41
8 66 42
C 67 43
D 68 44
E 69 45
F 70 46
G 71 47
H 72 48
1 73 49
J 74 4A
K 75 4B
L 76 4C
M 77 4D
N 78 4E
0 79 4F

25
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4 256x192 two-color 4

3 128x192 10Uf-colof 4 82 128x192 two-colOf 2

1 128x96 IOUf-co!of 2 rn0 128x96 two-color 1

Musical Note/
Number Codes

Number Note

1 C
2 C'IO
3 DE-
4 E ,O,
S ElF
6 FIE'
7 F#/G-, G
9 G,/A

10 A
11 AN/B-
12 B

Extended Color BASIC
Color-Set Table

27

PMODE Calor Two Colar Four Colar
~

~• se. Combination Combination

4 0 8!ado;.'Green
1 Black..8ufl

3 0 Greerl1Velll'7,oJ BlueiRed
1 Bull Cyan,Maqen:-l,.'Orange

2 0 Black..Green
1 BlackiBuft

1 0 GreenIYellowlBlueiRed
1 Buft CyaniMagentaJOrange

0 0 Black,Green
1 Black!8uH

Extended Color BASIC
'raphics Screen Resolution Table.

PMOOE Grid Pages Poinl
# Size Color-Mode Used Size

Note: PLAY does nol recognize the notation "B#" Of '·C "Use
- the numbers 1and 12respecllvelyorsubslituteC lOf Bi' and B

lOf C -. An ?FC ERROR will occurllyou try 10 useei!hef 01
!hase notations.

50
51
52
53
54
55
56
57
58
59
5A
5E
OA
08
09
03
oc
00

80
81
82
83
84
as
86
87
88
89
90
94
10
8
9

03
12
13

a 97 61
b 98 62
, 99 63
d 100 64
e 101 65
f 102 66
9 103 67
h 104 68

105 69
J 100 M
k 107 68
1 100 6C

m 109 60
n 110 6E
o 111 6F
P 112 70
q 113 71
r 114 72
s 115 73
t 116 74
u 117 75
v 118 76
w 119 77
)( 120 78
Y 121 79
z 122 7A

p
a
A
s
T
U
V
W
x
y
z

m"
m"
[.o:J "
éo-J"

(J8mJ
(l:rnJII

NTE D

CHARACTER oeCIMAL HEXADECIMAL
CODE CODE

, If shilted, the code for these characters are as IOllowl):<tlE.Mllis
92 (he~ SC);m is 95 (hex 5F): CD is 91 (hex 5B);(-) is 21 (hex
15): and (--1 is 93 (hex 50).

Thase are the ASCII codes for lowercase lallers, You can
produce thase characlers by pressing {SHIFtlœ
simultaneously 10 get inlo an upper-lowercase mode. The
lowercase IeUers will appear on YOUf sereen in reversed
colors (green wilh a black background).



Notes:
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Editor Commands

Ter._ You'lI N.ed ToH_o.,...Il.. Specifies a program line and msy be any number
belweeo 0-53999. The foilowlrlQ symbols may al50 be usecI:
# (lirst line in Itleprogram). * (Iast tinein the program),.
(eurrenlline).

aureatU_ Specifies the last line inserted. 00100, or
pnnted.

•'.n1J_ Specifies the Ilne whElfe an op9raÜOl1 begins.ln
most commands starIJu16 is optioIlaI; if omitled, the ClIrrent
line is used.

• adlÙI. Specilles the line where an operation ends. In mosl
commands, end/me IS optionaJ; if omittod, the las! line in the
program is used.

r.... Speclfles the ltne(s) in anoperation.1f more than one
line IS ln the range, those Jlnes musl be specified byone of the
lollowing: : (separstessrarttine trom endline), ! (separates
st8l1Jine from the number ollnes thatlollowstartline). •

~_t Specifies ltIe number of steps (Iine numbers)
between successIve ptogram lines. On start-up, an
increment of 10 is used. ln most oommands. inaement is
optional; il omitted, the lasl specified Increment is used.

A Rl__.eI.wflr:II . .•
Assembles telCt program (specifie<! by fiJename) lnto machine
code. fi/ename is a standard Color BASIC file specification
and is optionsl; if omitled, NONAME ÎS used. switch may be
any 01 the follow1ng: IAO (Absolute Ongi..-.app~esonly if IlM
is set.); " .. (ln Memory Assembly) ILP (Assembly listing on
pnnler); /MO (Manual Origir-Appbes only if IlM is set.) INL
(No listing printed); INa (No obIect code geoeraled.) INS (No
symbollable generated.) ISS (ShOl1 sereen.) IWE (Wail on
errors.) Unless ItIeIlM swilch ÎS used.1he program will be
assembled on tape using the specified filename.
ASAJ1PLE/IM A

c.tllrlllne. r••••• I.a...ent
CopIes range to a new Iocabon that begins with startJine
using specified Increment. stafflme, range, andincrement
must ail be included.
C500d00:150d0

Ore•••
Deleles range. If range is omilled. currant line is deleted.
0100 0100: 150 0

EIIII.
Enters a line forediting.line is optional; ifomilled, current line
Isused.
E 100 E

F.trillg
Finds specified string of characters. Search begins with the
currenlilne and ends each time the string is found. string is
optional; if ommed, the last string defined is used.
FA8C F
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Assembler Switches

AlHolate Orisln. The prograrn is Iocatedas
indicated in any ORG statements Ifllhe
assembIy-language ~sting. (Applies onty il flM is sel.)
.. M••ol'V"-__bly. The program is kx:aled in
rnenlOI'y, net 00 tape

Une Pri.t... Assembly IS Nsted 00 the llOe PlinIer.

.......Origi.. The program is Iocaled beglflOing
at U5AORG. plus !he values of eny OAG stalemenls.
(Applies only ifIlM is set)

No ll.üDtl pOnted.

No object code generated.

No _li/_bol table generaled.

Short acre.n.

W.lt .her ••ch .rrordurlng assembly. Any keypress
continues assembly. The arrors will be hsted al the end 01
theassembly.

IAO

/lM

ILP

!MO

INL

INa

INO
,.0
IWE

p

Hr......
Prints contents of range on the Printer. range ÎS optional; if
omltted, cuitent ~ne is used.
Hlee H100:20e H

..'artR.e.I.~._t
Inserts 1in8s begirlOlOQ al st8ff1me uSIOg the spec1fied
inaemeot startllne and Increment are optionaI; if omimed,
current line and tO (orprevious inctemeot) are use<f.
1150.5 IZe I.u

LRIe_••
Loads speofied file (lîlename) from cassette lape. fiJename is­
oplional; ifomitted. the next file is loaded.
L SA"PLE L

N.'arllJ_.I_eg,
Renumbers program beginning al startl,ne and using the
specilied Increment. startJine and Increment are oplional; il
ommed, currenl ~ne and 10 (or previous incremenl) areused.
Niee .50 Ntee N

PT....g.
Displays contents of range.
P100:200 P1001S p.

Q

•

Relurn 10 BASIC.
C

R.tarl/lne. Inere....t
Replaces startline and inserts Iines uslng Increment. startliflf
8l1d Increment are optional; if omitted, Clment Une and 10 (or
previous incfemenl) are used.
luee dO Rlee R

T,....
Ponls oontenls 01 range on the PlinIer. (Une numbers are
pMled.)
Tlee 1100:501'

Vtu.__•
VTEST - Venfy contents of filename on tape.

-----------'1[-:; !J
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Notes: ZBUG Commands
T__ Y_'UNeedTolc.ow . ..

....p..-.loa Ooe or more numbers, symbols, Of ASCII
charaeters.lf more !han one are used, you may separale
themwith theseoperalors: * (Multiplication) + (Addition)
.DIV. (DMskx1). - (Subtraction), .MOD. (Modulo)•.Eau.

IEQu:a:ts), < (Shift), .NEQ: (Not EquaI) .•AND. (Local And!. +
Positivtl), .XOR. (ExcluSMl Or), - (NegatIVe, .OR. (logeai

Or), .NOT. (Complement).

• ddl'_ A location in memory. This is a numeric
expression belween 0-16383 decimallor 16KColor
Computers and between 0-32767 decimallor 32K Color
Computers. address may be an expression using numbers
and labels and symbols from the symbol table.

c
Continues execution of the program alter interruption al a
breakpoinl.

C

D
Displays ail breakpoints that have bean set.

o

l.IUe•••_
Loads mactllne-oode file (specified by fi/9n8me) lrom
cassette tape. filename is opoonat: ., omlned, the next file is
"""'ad.
LSAt1PLE

•
Exits ZBUG and enters the Edltor.

E

Gaddr_.
Executes the program wtllch begin$ al address. address
must be specified.

GI5343

E

PBJe__e.""'__ddr_.e.d-.dd~
..ec.ti_·.ddreJn
Saves on tape the contents 01 memory lrom stal1-address to
end-sddress. execution-address specifies the address
where the program belng saved begins ellocution.

PSAI1PLE 14889 15338 15110

32

R
Displays the contents of ail registers,

R

T.t.rt·.ddre•• eod·.ddre••
Displays memory locations from s/al1-address
end·address, inclusive.

T8001 9871
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Opens address Of regJster
and dJSplays ils contents. Il
address Of regJSter is OITUtted,
the lasl address opened Wli
be re-opened. Afterthe c0n­
tents have been dis·
playe<:!. VOU may Iype
new contents 10 change
lhecontents

10 close and enter any
change

to close and not
enter anychanoge

10 open ne~t address
and enter any change

ta branch with
instruction

ta !oree nurnenc
display mode

ta force numenc and
byte modes

ta force Ilegs

toopen preceding
address

tMEll()

8

lENIER)

CD

CD

Special Symbols

U_..-c.·.d~d_tI..do.·.d.....c:o••,
Translers the contents 01source-address 10
dastination-address. caum specifies the number of program
lines 1oI1oWing SOUrc&address to trensler.

U1334 555910

V.dd,•••
Deletes breakpoint at the specified address. address is
optionsl; ilormtted. ail breakpoints are deletee!.

V8734 y

VIII.·.-.
Verifies data on the specifie<:! fite (IIhlname).lîIename is
opIional: if omilted, the next fite on the tape is used.

1J5AI'tPLE v

X.d"_
Sets 8 breakpoint at specilie<! address. address is options!; li
omllted, the current location will be usee!.

X12S82 X

TH.,...,..ddr_.-d..d__
Prints memory locations from start-address to end-address,
inclusive.

TH6556 7734

Executes address.1I
addrBSSIS omltted, the
next inSIrUCbon IS
executed. Singlestep
through program.

ellpressio. = Galculales expression
and displays the
resuhs available in
aJt 3 number systems
Of combinations 01
allthree
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Notes: Examination Mode
Commands

A
B
M
W

ASCII Mode
Byte Mode
Mnemonic Mode
WordMode

1 Byte
1 Byte
1 or More Bytes
2Bytes

Note: Il Examination Mode is not specifiee!, M (Mnemonic)
Mode is used.

Display Mode
Commands

H

N

S

Hall Symbolic

Numeric

Symbolic

Addresses displayed numerically­
opefands displayed symbolicalty
Addresses and values
displayed as numbefs
Addresses and values
displayed as labels and symbols.

36

Note: Il Display Mode is n0l5peClfied, 5 (Symbolic) is use<!.

Number Base
Mode Commands

1
Obase Output

, lbase Input

Note: base can be 8, 10, or 16 and specifies the numbering
system needed. base isopliooal; ifomitted 16isused.

37
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Notes:
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6809 Instructions
(Including

Pseudo-Operation
Instructions)

ARX

Add accumulator Bmlo index register X.
Adda the &-bit unsigned value in aocumulalor B into index
registerX.

ADe

Add with Canyinlo Register.
Adds the contents olthe C (carry) bit and the mefl"lOfY byte into
an a-bit 8ccumulator.

ADD

(S-bit) Add Memory into Register.
Adda the mammy byte into an B-blt accumulator.

ADD

(1 a.bit} Add Memory into Aegister.
Adds tlie 16-bit memoryvalue intolhe 1&obit accumufator.

AND
Loglcal AND Mammy into Aegisler.
Pei10rms the Iogical AND operation befween Ihe contents of an
aocumulalor and the oonlerlls of a memotY location. The result is
stored in the accumulalor.

AND CC

logicaJ AND Immediate Memory into Condition Code Register.
Perlorms a Iogical AND between the coodition code register and •
the irrvnediate byte specifIed in the instruction and pIaœs the
r&Sun in the condition code register.

ASL
ArtIhmelic Shift Left.
ShlfIs ail bits olthe operand one place ta Ihe !eh. Bit zero ls
lOaded wîIh a zero. Bit seven Is shifted into the C (carry) bit.

ASR
Arithmetic Shiff Right.
Shitlssll bitsoftheoperand one place tothe righl. Bit seven Is
hald constant. Bit zero isshifted mlo the C (carry) bit.

DCC
Branch on CarryClear.
Tests the state ofthe C (carry) bit and causes a branch if it is
clear.

RCS
Brsnch on Carry SeL
Tesls the state al the C (carry) bit and causes a branch if il ÎS set.
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BVC
Branch on Over1low Clear.
Tests the stale ofthe V (over1low) bit and causes a branch if il is
clear. When used after an operation on twos complement binary
values, this instruction will branch if Ihere was no overllow.

41

BOB
Branch to Subroutine.
The pr09ram counter is pushed onto the stack. The program
counterls then loaded with the sum of Ihe program counter and
the offset.

BVO
Branch on Overllow Sel.
Tests Ihe state of the V (overllow) bit and causes a branch if it is
sel. When used aller an operation on twoscomplement binary
values, this instruction will branch if Ihere was an overllow.

BRA
Branch Always.
Causes an unconditional bran<:h.

BHN

Branch Never.
Does not cause a branch. This instruction is essentially a no
operation, bul has a bit pattern logically related to Branch
Always.

BLT

Branch on Less Than Zero.
Causes a branch il either, but not both, of the N (negative) or V
(overflow) bits are sel. When used alter a subtract or compare
operation on twos complement binary values, this instruction will
branch if the register was less than the memory operand.

BPL

Branch on Plus.
Tests the state of the N (negative) bit and causes a branch if it is
clear.

BNE
Branch not Equal.
Tests the state of the Z (zero) bit and causes a branch if it is clear.
When used aller a subtractorcompare operation on any binary
values,this instruction will branch iflhe register is, orwould ba,
not equalto the memory operand.

Branch on Minus.
Tests the state of the N (negative) bit and causes a branch if set.

BMI

BLS

Branch on Loweror Same.
Causes a branch if the previous operation caused either a carry
or a zero resull. When used after a subtract or compare
operation on unsigned binaryvalues, this instruction will branch
if the register was lower than or the same as the memory
operand.

BHO
Branch if Higheror Same.
Tests thestate of the C (carry) bit and causes a branch if it is
c1ear. When used alter asubtractorcompareon unsi~nedbinary
values, this instruction will branch if the registerwas hlgherthan
or the same as the memory operand.

BGT

BHI

Branch if Higher.
Causes a branch if the previous operation caused neither a carry
nor a zero result. When used after asubtract or compare
operation on unsigned binaryvalues, this instruction will branch
if the registerwas higherthan the memory operand.

Branch on Greater.
Causes a branch if the N (negative) bit and V (overllow) bilara
either bath selor both clear and the Z (zero) bit is clear, When
used alter a subtract or compare operation on twos complement
values, this instruction will branch ilthe registerwas greaterthan
the memOlY operand.

BGE
Branch on Greater Than or Equal talera.
Causes a branch if the N (negalive) bit and the V (overflow) bit
are either bath setor both clear. When used affer a sublract or
compare operation on twas complement values, Ihis instruction
will branch if the registerwas grea/er than araqual to the memory
operand.

BLO
Branch on Lower.
Tests the state of the C (carry) bit and causes a branch if it is set.
When used alter a subtract or compare on unsigned binary
values, this instruction will branch if the registerwas lower than
the memoryoperand.

BEQ
Branch if Equal.
Tests the slateal the Z(zero) bit and causes a branch if il is set.
When used alter asublracl orcompare operation, this instruction
will branch if the compared values, signed or unsigned, were
exacllythe same.
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BLE

Branch on Less Than or Equalto Zero.
Causes a branch if the exclusive OR of the N (negative) and V
(over1low) bits is 1 or if the Z (zero) bit is sel. When used alter a
subtract or compare operation on twos complement values, this
instruction will branch il the registerwas less than or equal tothe
memoryoperand.

BIT
Bit Test.
Per10rms a logical AN D of the contents of accumulator A or Band
the contents of a memory location and modifies the condition
codes accordingly. The contents of accumulator A or B and the
memory location are not affeeted.



CLR
Cleat.
Accumulator A or B or a mamory location is Ioaded with
OOOOOOOO.

CMP
(8.tllt) Compare Memory Irom Regisler.

~
res lhe contents of melTlOl'ylocation la the conlents of the

fied register and sets the appropriale condition codes.
eilher the memory location nor the specified register tS

modilled.

CMP
(16-bil) Compare Memory Irom Register.
Compares the l6-bit contents of the concatenated memory
locatIOns 10 the conlents of the specifted regisler and sets the
appropriale condition codes. Neither the memory locations nor
the specilied regîster is rnodilied unless autoincremenl or
aulOd8cfemeot are used.

COM
Complement.
Replaces the contents 01 a memory kx:ation Of accumulator A Of
B wÎlh ils logical complement. When operating on twos
complement values, all s1gned branches are available.

CWAJ

Clesr CC bits and Wait lOf InterNpl.
This Instruction ANDs an Immediate byte with the condition code
register which rnay cleer the interrupl mask bits 1and F, slacks
the entlra machine state on the hardware stack and then looks
for an Interrupt.

DM
DecImal Addition Adjust.
The sequence of a single-byte add instruction on aCOJmulator A
and IOftowing decimal addiUon adjust instruction resulls in a BCD
addition with an appropriate cany bit.

DEC

0"'''"',,,,,,-
SUbtraets one tram the operand. The cany bit is not affected.,
thU$ allowing lt1is instruction to be used as a Ioop counter in
multiple-precision computations.

EOR

Exclusive OR.
The contents of a memory location is exclusive ORed into an
a·bit register.

EQD

Inltlallzes data or addresses and sets up a label. EaU
commands may be Iocated anywhere in the program.

EXG

Exchange Registers.
Exctlanges data betweeo Iwo designated fegisters.

FCB
Form Constant Byte.
Inserts one byte of data at this point in !he program.

FCC
Form Constant Charaeter.
Writes an ASCII strif'l!';l iota memory, using the synlaX: label FCC
de/imiterstring de/imIter.

INC

Increment.
Adds tothe operand. The carry bit is not affeeted, thus allowing
this instruction to be used as a loop counter in multiple·precision
computations.

'MP
Jump.
Program control is translerred to the elfective address.

>SR

Jumpto Subroutine.
Pn:19ram controlls translerred to the elfecüve address after
stonng the retum address on the stade

LD
(6-bit) load Register frcm Memory.
loads the contents of a memory location into the designated
register.

LD

(16·bit) load Reglster from Memory.
Loads the contents of the memmy locations into the designated
16·bit register.

UA

Load Elfective Address. •
Cak:ulates the effective address Irom the inclexed addressing
mode and places the address in an inclexable register.

LSL
~ Shift left.
Shifts all bits of accumulalof A or B or a memory location one
place 10 the 19ft. Bit zem is Ioaded with a zero. Bit sevan of
ac:cumulator A or B or the memory Iocalion is shifted into the C
(carry) bit.

LSR
Logical Shift RighI.
Performs a lagicsl shift right on the operand. Shifls a zero into bit
seven and bit zero into the C (carry) bil.

MDL

Multiply.
Multiply the unsigned binary numbers in the accumulators and
place the result in bath accumulalors. Unsigned multiply altows
multiple..precision operations.

-----------""''t,
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RESTART
Restart Hardware Inlerrupt.
The processor is lOitialized (required after power-on) 10 start
prClgram executlon. The slarting address is Iocaled Irom the
resta" vector.

SEX

S~n.Extend~.
This Instruction transforms a Iwos complemenl8-bi1 value Ifl
aecumulator B into a 1wos compiemenll6-tlII value 10 the D
aecumulator.

SSC
Sublraet with Borrow.
Sublr~ the contents 01 a memory Iocalion and the borrow (in
lhe C bit) 'rom the conlents 01 the designaled 8-bit regisler and
places the fesult ln thal rogister. '

SEmP

Tells the assembler la set the direct page
Example: SETDP $20

Tells the assembler to set the direct page to $20

ROL
Rotate left.
~atesaH brts 01 the operand one place 18ft through the C (cany)

ROR
Rotale RighI.
Rotales ail bits 01 the operand one place nghl through the C
(carry) bit.

RTl
Return lrom Interrupl.
The seved machine state is r8CQvered !rom the hardware slack
and control is relurned tothe interrupted program,

RYS
Return Irom Subroutine.
Program control is returned lrom the subroutine 10 the calling
program. The retum address is pulled lrom the slack.

SUR

(S-bll) Subtract Memory lrom Register.
Subtr8cls the value in a memol)' location lrom the contents 01 a
deslanated 8-bit rogister. The C (carry) bil represents a borrow
and Ts sel 10 the inverse 01 the resullll'19 binary cany.

ST
(8-bil) Store Register into Memory.
Writes the conteotsof an S·bit register intoa memory localion.

ST
(l6-bit) Store Register into Memory.
Writes the contents al a 16-bit register intotwo consecutive
memory locations.

OR
Inclusive OR Memory lOto Register.
Perlorms an inclusive OR operation between the contents 01
accumulator A or B and the contents of memory location M and
the resull is store<! ln accumuiaior A or B.

PSHS
Push Reglsters on !he Hardware Staek.
Ail, sorne, or none of the processor registefs are pushed onto the
hardware staek (Wlth the exception of the hardware stock
pointer)

PSHV

Push Reglsters on the User Stacle
Ail. some. or none 01 the pfOcessor registers are pushed onlo the
user stack (wlth the exceplion 01 the user stack pointer).

PULS

Pull Registers Irom the Hardware Stack.
Ali. sorne, or none 01 the proccessor registers are pulled lrom
hardware stack (with the exception olthe hardware stack
pointer).

NEG

Nagate.
Replaces the operand with ils twos complement The C (carry)
bit represents a borrow and is set 10 the IflVerse of the resultlog
binary carry

NOP

No Operation.
This ioslructJOn causes ooty the program counter 10 be
lnaemenl&d. No other regisler or memory locations are affected

ORec
Inclusive OR Memory Immediate into Condition Code Register.
Pertorms an inclusive OR operation between the contents 01 the
condition code registers and the Immediate value, and the resul
is placed ln the condition code register. This Instruction may b&­
usad 10 set interrupt masks (disable inlerrupts) or any other
bit(s),

ORG
Tells the assembler where to begin localing the op code in
memory.

ElIlample: ORG $3FOO
This tells the assembler 10 k>cale the program op code
beglnnlng al address S3FOO. When Ihe assembler arrives
at ihe new OAG command, il will begln loesling program
code al the new address. An OAG statement must nol
have a label.

PVLV
Pull Registers lrom the User Stack.
Ali, some, or none olthe processor regislers are pulled Irom the
user stack (wilh the exception 01 lhe hardware stack poinler).

--------------.....E:; ?ï----------
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SUB

(16-01) $ubtract Memory Irom Aegistef.
$ublraets lhe value in memory locations Irom the contents 01 a
des:i!ilnated 16-bit register. The C (ca~) bit represents a borrow
and IS sel ta the inverse of the resulting binary C8Jry.

Editor Assembler
Error Messages

47

BAD BREAKPOINT (ZBUGI Anempt 10 set a breakpoint
that is: greater !han 7; in ROM: at a SWI command; at an address
where one is aJready set.

BAD COMMAND (Ultor) IIlegalcommand !etler.

BAD COMMAND (ZBUG) Commandused is nOiaZBUG

"""""'''''.
BAD LABEL (A..emblel') Symbolused is: an Illegal
symbol: noIlerminated WÎth a space, tab, or carnage retum; used
with ORG or END which donol allow labels.

BAD UNE NUMBER (Editol') The lil'\El numberused is
n6t ln the rangeai '-63999.

BAD MEMORY (Assembler) Altempting 10 do an
ln·memory assembly which would: overwrile system memory
(an address lower than hexadecimal 0600); overwrile the edit
bufferor symboltable; go into the protecled area set by
USRORG; go overthe top 01 RAM.

BAD MEMORY (ZBUG) Data did notstore correctly on a
memory modilication.

BAD OPCODE (Auembler) Opcode is eitherinvalid or
ls oolterminaled with a space. tab or carnage retum.

BAD OPERAND (A..e_bler) Synlax error in operand
field.

BAD PARAMETEIlS (Edltol') Syntaxerrorin command
line.
BAD PARAMETERS (ZBUG) Specified Iilenameis more
than eight cnaraeters.
BAD RAnlX (ZBUG) Numbering system is oot10. 80r
16.

BlJfFER FUU. (Edltol') Nol enough room in1he Edit •
Bumer.

BUfFER EMP1Y (Edltor) Command feQuires lext in the
Edil Buffer and there isn't any.

BYTEOVERFLOW (Asse.ble.-I Fieldoverllow in an
Immediateoperand, anoffsel, a short bfanch, or an FCB pseudo
op.

DP ERROR (As.emblel') Direct Page Error. The high
arder byte 01 an operand where direct addressing has been
lorced does not match the value set by the most recent SETDP
pseudo op.

FMERROR(Edltol'andZBUG) File Mode Error. File
being loaded is not a TEXT Iile (il in the Edllor) or a CODE Iile (il
InZBUG).

110 ERROR (Edltol' and ZBUG) Input/Output Error, A
checksum error was eocountered while loadlng a Iile lrom a
cassette lape.

MlSSING END (Auemblel'I lastcommand is not END.

TFR

Transler Register to Register.
Translers data bet'Ween Iwo designated registers.

TST

Tost.
Set the N (negative) and Z (zero) bits according ta the contenls of
a memory location, and c1ear the V (overllow) bit.

NMI

Non-Maskable Inlerrupt. Hardware Interrupl.
A negalive edge on Ihe NMI input causes ail 01 the processor's
regîslers (excepl the hardware stael< pointer) to be pushed anlo
lhe hardware stael<, slarling at Ihe end 01 the cunent instruction.

SYNe
SynctuonizelO External Event.
Provldes software synchronization wittl ahardware process.
When executed, the processor enlers a synchronizing state,
stops proceSSÎng insttuctions. and waits lor an interrupt. Wheo
an inteHupt occurs, lhe synchroniZlng state is cleared and
procesSÎng conlînues.

SWl

Software Intenupt.
AlI ollhe processor 'B91sters are pushed 0010 the hardware
stack (wilh the exception of the hardware stad< pointer). and
control is transferred through the software interrupt vector.

SW12

Software Int9nupt2.
Ail 01 the proœssor '69isters are pushed onto the hardware
stack (wilh the exceptlon olthe hardware slack pointer). and
control is translerred throogh the sotware interrupt 2 veclor.

IRQ

Interrupt Request, Hardware Interrupl.
If the 1(inlerrupl raquest mask) bil isclear, a low level on the lAC
inpul causes this interrupl sequence 10 occur at the end 01 the
current Instruction.

..

FlRQ
Fast Interrupt Raquesl, Hardware Interrupl.
A FIAC Wlth the F (Iasl inlerrupl raquesl mask) bil c1ear causes
this inlerrupt sequence la occur allhe end 0' Ihe currenl
inslruction.

SWIS
Software Interrupt3.
Ail of the prOC8ssor registers are pushed onto the hardware
stack (with the exception of the hardware slack pointer). and
control is transferred through the sotware interrupt 3 vector.



MemoryMapMlSSING INFORMATION (A..e_Wer) Thereisnot:{
delÎmiler in an Feepseudo op; a label on a SET Of EaU pseudo
00·
Ml5SlNG OPERAND ("-e...bl~) Oneor more
opefands are misslog lrom acommando
MULTtPLV DERNED SYMBOL ("-embler)
has been defined ffiO(e !hanonce.
NO BOOM BDWEEN UNES (EditOl') Not enough
room between lines 10 use the specitied increment.

NO SUCH UNES (Editor) The specified hne(s) donot
eK1S1.

REGISTER ERRaR (ANe_bler) Registershavenot
been specified with a PSHIPUL instruction; A register has been
specified ffiOfe than once in a PSHfPUL instruction: A regisler
mis·match with an EXOfTFR instruction.

SUReH FAlLS (Edltor) The string speei/iad in the F
(Find) command could not belound in the edit buffer.

SYMBOLTABLEOVERfLOW (N.embler) Symbol
table will exlend ioto the protecled area of memory: There is no: '
enough room betwaen BEGTMP and USROAG forthe edit
buffer and symbol table: At least 300 hexadecimal bytes musl
allowed for BEGTMP.

UNDEFINED SYMBOL (A..embler) Symbol was no!
listed ln the label field or defined wlth an EOU statement.

•

DECIMAL
ADDRESS

0-1023
255
1023
1024-1535

1536·3071
3072-4607
4608-6143
6144-7679
7680·9215
9216-10751
10752- 12287
12288- 13823

13824-16383
32768-40959
40960-49151
49152-65279
65280·65535

CONTENTS
System Use

Olrect Page RAM
Exteoded Page RAM

Text Screen Memory
Graphie Screen Memory

Page 1
Page 2
Page 3
Page 4
Page 5
Page 6
Page 7
Page 8

Program and Variable
Storage

Extended Color BASIC
(;{jlor BASIC
Program Pak • Memory
InpulOutput

• •

HEX
ADDRESS

0-3FF
OFF
JFF
4QO-5FF

6OQ-BFF
COO-1IFF
1200-17FF
1800-1DFF
1EOO-23FF
2400-29FF
2AOO-2FFF
3000-35FF

3600-3FFF
8000-9FFF
AOOO-BFFF
COOO-FEFF
FFOQ-FFFF

•
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Notes: Errol' Messages

Expl~nlllM>nAbbrevialion

10 DiviSiOn by 0
AE Flle already exists
AD File atready OPEN
~R Bad record oumber
es SUbscrlpt out 01 range
CN Gan', coolinue
DO Redimensioned array
OF Olsk space full
ON Deviee number error
OS Direc1 statement in file
ER Write or Input past end of record
Fe Illegal function cali
FD Bad file data
FM Bad file mode
FN Bad filename
FQ Field overflow
FS File structure incorrect
ID Illegal direct
1E Input past end of file
1/0 Input!OutpUI errer
L5 String 100 long
NE File nol found
NF NEXT withoul FOR
NO File nol open
De OUI 01 bufterspace
00 Out 01 data
oM OUI 01 memory
os Out 01 stMg space
ov Ovetflow
Re RETURN Wlthout GOSUB
SE Set 10 non-lielded string
5N Synlax errer
ST String formula 100 complex
TM Type mismatch
UL Undefined line
VF Verification error

L:':p ~w:':i1:'2·P:'O~':oct~"'~d:;':k:":'e=__ __...J.
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Notes: Line Printer Variables

Initial Value
Hexadeclma Decimai Hexa-

Variable Address Address declmal Decimal

BAUD Rate MSS 0095 149 00 0
BAUD Rate LSS 0096 150 57 87

Line Delay MSB 0097 151 00 0
Line Delay LSS 0098 152 01 1
Comma Field Width 0099 153 10 16
Last Comma Field OO'A 154 70 112
Line Prinler Width OO'B 155 84 '"Line Printer Position 009C 156 00 00

BAUD Rate Decimai Value Hexadecimal Value

MSB LSB MSB LSB

120 BAUD 1 202 01 CA
300 BAUD 0 180 00 8E
600 BAUD 0 87 00 57
1200 BAUD 0 41 00 29

2400 BAUD 0 18 00 12

L1ne Delay Decimal Value Hexadecimal Value

MSB LSB MSB LSB

.288 Seconds 64 0 40 00

.576 Seconds '" 0 80 00
1.15 Seconds 255 255 FF FF

L1ne Wldth DecimaI Value Hexadecimal Value

16 Characters/Line 16 10
32 Characters/Line " 20

64 Characters/line 64 40
255 Characters/line 255 FF

----------~"F4 =1
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Notes:

54

Color Adjustment Test

Celor Adjustment Tesl Display

The following program will display the eight colors your
TRS-SQ Color Computer can produce. They are. green,
yellow. blue, red, bu!!. cyan, magenta. and orange. The aclual
color tones produced by YOUf set, and the degree of difference
between (ones will depend on the qua/ity and color
adjustment of your television set - not the Computer. Sy
comparing the sample Color Test display with the colors on
your sereen, you can gel a good idea of what the colors
should be like.

5 FOR X = ~ 10 G3

l~ FOR Y r Il TO 31
15 C r INT(X/B.l)
20SET(X,Y,C)
25 NEXT y,>:
31! GOTO 3111

•
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Notes: Video Centering Test

" cc,

" '" x ~ III TD "" , . "" RESET lX ,VI

" NE KT X

" FORY·III TO "" X • 31

" REser (X,y)

" !'IEXT y

" COlD 5:5

!I Video centet"ing Test Display

T Slnce the Color Computer generates a rectangular .mage
OElsigned 10 lm mosl of yaur TV sereen, l' IS Important !ha! your
TV dlSplay be property cenlered. Run the loIlowlllQ program
and use the horizonlal- and vertical-centerlrlg contrais la
center the image as much as possible.

Don', wony il you can't get a par/eclly cenlered Image, or il
you notice a slight distortion in certain areas of your TV
sereen. These minor variations depend on the condition of
your TV set. If they are severe. we suggest you consul! a
qualified TV service lechmClan

•
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Notes:
Specifications

AC Power Supply

Microprocessor

1~---'~~:~'!,.,R~.7Ie"'--- ~----!!F~6~95~E~M7H",---1

105-130 VAC 60 Hz
o 18Amps RMS

Power R Ulremenls
Currenl Orain

SeriaI Interface

Standard RS·232-C Signal Pin #

CD
RD
GRQUNO
TD

Carrter Delect (Slatus Input une) 1
Receive Daia 2
Zero Voltage Relerence 3
Transmit Data Out 4

56

RS-232-Pin Location
looklng !lOm the outside al the RS-232-C lac" on the COlOR
COMPUTER

Printer Software
Requirements

600 Baud
1 Slart Bil (Iogical zero)
7 Data Bits (LSB first)
2 Stop Bils (Iogical one)
No Parily
132-Column Printer Width
Aulomatic Carnage Aelurn al End alLine
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Cassette Interface

Single-sided
Double·denslty
35tradS
18 sec10rs per track.
256 data bytes per sector
OIreclory on Irack 17

51 4" mlnl-<lisketles
RadIO Shack Calalog

Nurnber 2&305
26-405 (package of tluee)
or 26-406 (package 0110)

Dlsk Organization
(Formatte<! disk)

Type of disks

Mini·Disk Specification

05 A maximum al 6 VDC

800 mV peak-Io-peak al 1 K
Ohm,

1 to 5 VolIs peak-lo-peak al a 1
minimum Impedance 01 220

".,,'"

Aemole Qn,Off Switchlng
Capabllrty

Typteal Computer Output
Leve! ta Recorder

Suggested Input Level lor
Playback tram Recorder

Cassette Jack Pin Location
Looking allhe outside of the jack on the Computer

1

Operatlng Temperature

Memory Capacity
Unlormatted

Soft sector
(l/O seclorltrack)

Data transmission speed

3210120 degrees Fahrenheit
oto 49 degrees Centigrade

218.8 kilobytes per disk
6.2 kilobytes per track
179.1 kilobytes per disk
5.1 kilobytes per track

250 kilobits per second
2

1. Remole Control
2. Signai Groond
3. Remole Control
4. Input !rom Aecorder's EARphonee Jack
5. Output ta Recorder's AUX or Mie Jack

Access Time
Track 10 track
Average
5ettling tÎme

Number 01 indeKes

30rn sec.
463 msec
10 rn sec

1

Joystick Controller
Jack Pin Location

W9IQht of Dlsk Drive

Disk Controller

38kg.

W01793

Looklng al the outside of the jack on the computer

,

1. Comparator Input (Righl-Left)
2. Comparalor Input (Up-Down)
3 Ground
4. "Fire" buttoo. High when open. Law when closed.
5 Vcc, current-limited ->- 5VDC •
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Notes:

• 2

Definitions

a..,o;....
The method ln whlCh inlormahon is read lrom or wn1ten 10
diskene: see dlrecl access and sequenllal access

.ddres,

A location in memory. usually speclfied as a tw()-byte
heltadeclmal number•

• "ay

An organlzed set 01 elemeols whlCh can be relerenced ln total or
Indîvidualty. USlng the array name and one or more subscnpts.

ASCU

American Standard COOe for InformatlOl\ Inlerchange. ThIS
melhod of coding is used 10 store textual data.

ASCII fOnllatdisk file

Disk files in whIc:h each byte corresponds 10 one character ollhe
onglOsldata

badr..p disk.."e

An exact copyolthe original a "salecopy.

BASIC

Beg.nners All-purpose Symbolic InSll\lCIJon Code. the
programmlrtg languagewhlch 15 stored ln ROM mthe TRS-80

b••d

Signaling speed ln bits per second

binary

Havlng IWO possible states. 9,9 .. the b1naryolgllsOand 1.

bil

Binary digit: the smallesl unitol memory ln the Computer.
capable of representlng the values 0 and 1.

butler

An area in RAM where data is accumulated lor lurther
processing.

buffer field

A portion 01 the buflerwhich you define as the storage area for a
buffer-!ield variable Dlvldmg a buller into fields allows you to
pass multiple values to and Irom disk storage.

------•
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....
The smalles! addressable unit 01 memory ln the Computer.
conslstîng 01 elQht consecutIVe bits. and capable 01 representlng
2S6differenl values, a.g.• dedmal values Irom zero 10255.

il
:11---------

entrypol.t

The address of a machine-language program or routine where
execution is to begin. This is not oecessanly the same as the
starting address.

close

Temunate acœss loadis!< file Belore re·acceSSlng the file. VOU
musl reopeo 11.....
Information thal Is passed 10 or trom a program.

deb••

T0 isolata and ramova loglCal or synlax errols Irom a program.

declmal

Capable 01 assuming onac! 10 states, eg .the decimal digits

0.1" ..9,

del.ull

An action Of value which is supplied by the Computer when you
do nol specify an action or value 10 be used,

dell_lter

Acharacter which markS the beginmng or endef adata item. and
IS nol a pari 0' the data.

destin.tlon

The deVJce 01 address which receives the data during a data
transrer operallOn

direct .cee••

see random aceess.

dlrect0'll

A listing oIlhe Iiles whieh are contaloed on a disl<.

di.kdrive or Mini Di,... dri..e

The physlCal devlce which writes data omo diskettes and
retrieves il.

dlskette ordl.k

A magnetlc recording medium for mass data slorage.

drille number

An integervalue Irom 0 ta 3, specilying one 01 the Mini Disk
drives.

end.ol·fiIe orf:OF

Amal1lerwhich indicales the end al a dlsk Ille.' e •wherethe
meaninglul dala ends afld the unknown begins

64

field

A user-defined subdivision of a random access lile-buffer,
crealed and named wilh the FIELD statement.

...
An organized coIlectioo 01 related data.

flle e.te••lon

An optiooat field in a file specilicatioo, consisling of a/lollowed
by one alphabelic and up la Iwo alphanumenc characlers.

fllename

A reQuired field in a lile specification, consisting of one alphabetic
followed by upto eighl alphanumeric characiers. Filenames are
assigned when a lile is created or renamed.

formai

Ta organize a new or magnetically erased diskette into Irack.s
afld sectors.

gra.ule

The smallest unit of allocatable space 00 a disk, consisling 01 rive
sectors.

be••dec:imalorhe.

capable of existing in ooe of 16 possible states. For example. the
hexadedmal digits are 0,1.2. ..9.A.B,C,D.E.F.

lnpul

T0 transfer data from ouIside the Compu1er (trom a dis!< Iile,
keytloard, etc) intoRAM.

madline language

The 6809 instructioo set. usually spedlied ln hexadeamal code.
Ali higher-tevellanguages must be translaled inlo
machine·language În order to be executed by the Computer.

oelaf

Capable of existing in one of eight states. for example, the octal
digllsareO,1, ... ,7.

open

Ta prepare a lile for access by assigning a seQuentlal input,
seQuential output. or random 110 buffer to II.
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Index
A ~

ABS _ 15
ABX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......•......... 39
AC Power Supply . . .. 59
AOC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 39
ADD. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .•. . 39
AND .........................•...........•..... 39
AND CC ,............................ 39
lAD , , 31
ASC............................ 15
ASCII Character Codes. . . . . . . • . . . . . . . . . . . . 25
ASL _ , .. , _ 39
ASR ........................•.........•............. 39
Assembler Swltches . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . .. 31
AUDIO 5
BACKUP . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 5
BCC _ 39
BCS . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 39
BEa. . . . . . . . . . . . . .. .....••......... .. .. 40
BGE .....................•.......................... 40
BGT . . . . . . . . . . . . . . . . . . . . . . . . . .. 40
SHI 40
BHS . . . . . . . . . . . .• . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 40
BlT 40
BLE ...........••........•........••................ 40
BLKIN .........••...•.. , ........••................ 19
BlKOUT. .. .. 19
BlO 40
BLS _............... 41
BlT 41
BMI...................... ......•............ 41
BNE _ ,.......................... 4t
BPl ........................................•...... 41
BRN 4t
BSR ............................•................... 41
BVC ............................•................... 41
BVS 41
C ~.~
Cassefle Inter/ace _•. . 60
cassette Jack Pin Locatioll. . . . . . . . . . . . . . . . .. .. 60
CHRS __ .15
CHROUT. . . . . . . . . . . . . . . . . . . . . . . . .. 19
CIRCLE 5
ClEAR .............••........•..........•.......... 5
ClOAD . . . . . . . . . . . . . • . . . . . . . . . • • . . . . . . .. •.......... 5
CLOADM.. . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. 5
CLOSE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
ClA , 42
CLS................... 5
CMP ......................•............. 42
COlOR................. .....•..... 6
Color Adjustment Test , .. , .. .. 55
Color Codes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Celer-Set Table.... .. .••.. . ...•........... 27
COM _.. 42
CONT .......................••........ ,............ 6
Control Keys.•...•.••.••.•..•.•....••.••.••...••...•. 21
COPY .......................•......... 6
COS.............••.••.•.............•.••.••.•...... 15

utllity

A program or routine which serves a limiled. specifie purpose.

wrlle·protect

Ta physically proteel a disk Irom being written la by plaeing a
lape over the wrUe·protect noleh

track

One 0135 concentnc drdes on Ihe dtsk, each of which contains
18 sectors. or 256 bytes 01 storage. The tracks are not phYSlcal
enllties like gfOoves on a record: they are magnetic Iraces.

s.ring

Any sequence 01 charaeters whlch musl be examined verbatim
lor meaning, in other words, the string does nol COHespond to a
quantily. For example. Ihenumber 1234 represenls lne same
quanbty as 1000+ 234, but Ihestnng "1234"' does nol. (String
addilion 15 actually concatenation. or stringlng'logether, 50 Ihat:
"1234" equals "1" - "2" - "3" +"4".)

_«tOI'

One-tentn 01 a track on a drsketle. corllaîniflg 256 bytes of
slorage; a "physlcal fecofd"

random acces. memol'l/ orRAM

Semieonduclor memory whieh can be addressed direetly and
eUher read tram orwritlen 10.

A complete instruction in BASIC.

••atement

phll_lcall'ecol'd

The sma!lest amounl of data whlCh can be written ta a disk lite or
readlromlt

l'alldonl access

Reading Irom a disk Iile or writinglo It whereby there ÎS no rule lor
predetermining the position Irom where the neKI item is 10 be
obtained. Going "dlrectly"to dala.

re.d·onill memol'l/ orRON

P'e-programmed semlconduclor memory which is directly
addressable but can only be read. not writteo 10.

.equendalacc_s

Reading lrom a disk Ille or wrlting ta il "Irom slart 10 linlsn".
wllhoul belng able 10 dlreclly access a partlcular record in the lite.
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