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Microware Systems Corp. distributes this manual for use
by its licensees and customers. The information and .
programs contained herein are the property of Microware
Systems Corporation and may not be reproduced or duplic-
ated without express written permission.

Software License and Limited Warranty:

A/BASIC and RTEDIT are copyrighted property of Microware
Systems Corporation and are furnished to its customers

of use on a single computer owned by the customer. The
programs may not be modified or copied except for use on

- the customer's computer system. This license is not trans-
ferable and the customer shall not make this software
available to any third party without express written permis-
sion of Microware Systems Corporation.

Microware Systems Corporation warrants +this software and
manual to be free from defects for a period of 90 days
after the date of purchase. Any corrections may be supplied
to the customer in the form of printed material, magnetic
tapes, or disks,.at the option of Microware Systems Corp.

Microware Systems Corporation reserves the right to make
changes without notice (except within the warranty period)
and cannot be responsible for any damages (including indir-
ect or consequential) caused by reliance on the performance
of this software or the accuracy of its documentation.

Purchase of this material is considered implied consent of
the provisions of this license and warranty, unless returned
to Microware Systems Corporation with the media package
seal unbroken within ten days of the date of purchase,

To our customers: Microware Systems Corp. is committed to
providing high-performance, low cost software to you, now
and in the future. This is not possible if unauthorized
distribution and sale occurs. We ask your cooperation in
controlling the distribution of this software to non-purchas-
ers and notifying us of cases of unauthorized reproduction
of this material so appropriate action may be taken.

Thank you.




REGISTRATION
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Microware will provide patches or updates to A/BASIC during
the warranty period only if the software is registered. Com-
munication regarding A/BASIC must quote the registration number.
To register your copy of A/BASIC sign, complete, and return
this- form.

Please print or type - Detach Here

- - - - - - - - - - - - - - - - - - - - . - .. - - - - - - - - - - .. - - - - - - an o

Company / Customer Name:

Street Address:

City / State / Zip:

Phone (optional):

Where Purchased:

Signature:

Mail To: Microware Systems Corp., P. 0. Box 954, Des Moines IA 50304

Please do not mark below this line

o

Registration #_ /




OVERVIEW OF A/BASIC
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A/RASIC is 2 two-rass comeiler for the MOBOO familw of micro-
FrOCessors which corverts srograms written in 3 modifiedr extended
BASIC landuadge to rure MSBOO machirme-landusse rRrodrams.

A/BASIC is ariented towards aprlicatiormns currently erodgrammed in
assembly landuader a3nd is desisned to denerate ortimizedy comract
and high-sreed machine languade. The owutrut of the comeiler can

he run 3¢ starmd-alone RAMy ROM or FROM rrogramss or multirrogrammed
using RT/48 orerating sustems’s multitasking carabilities.

The comriler does mot require use of anmw "run—~time rackage* 3s

it comtains an intermal subroutime librarw "BASLIE® which con-

tains cories of 8ll recuired rum time-subroutires. Integral to
A/RASIC is a8 subroutine limkasge editor which rlaces ore and only

oneg cory of znw reauired subroutinme im the machime languade prosram.

The comeriler recuires 3 mimimum of 8K buytes of memorw which is
sufficient to tyrically comrile 200 to 400 lime srodrams., It
additional memorwe is availables it may he used to exrand tables
50 #rograms of virtusally any size maw be comriled,

A/BASIC AND its host orerating sustemr RT68» maw be used to effect-
ively create fastr» efficiermt errodrams for asrlications in areas
such asi

REAIL.-TIME CONTROL

TEXT AND WORD FROCESSING
DATA ARGUISITION AND ANALYSIS
SYSTEMS FROGRAMMIMG

DATA COMMUNICATIONS
SIMULATIONS AND GAMES
REAL-TIME GRAFHICS

BUSINESS FROGRAMS

F KK K K KKK

The A/BASIC comriler amd the RT/68 arerating system can be customized
far OEM arrlications that recuire sepecizsl externsions or different )
orerating envirornments,




TNTE QLUCTION AND DEFINITIONS

Because A/BASIC is both urnicue amid auite rowerful when used Lo
full caranilitey it is highly re ccommoud@d that this marnual bhe
studied carefully bhefore comrilation is sttemsted,

Frogrammers with wrimaru aurarience using intersreters will Tind
savaral mador differerces betweern comrilers such as A/RASIC and
RBASIC intereretersy mainlwe?

¥ There is no interactive oreration during srogram debugging and
testimg, Often several comerilations are reauired to rroduce Lhe
Timal versior.

¥ While =2 machine laznsuzde srogram is in executiomr “run—~time
arrors are not detected unless cheoks were "writtern L' to
the srogramy L.2,9 illegsl ineruty arraw overflowr ebtco.

¥ Comeilersy marbticularly A/7BASIC, reauire the srodgrammer to "law
out" memory assigrments and utilizastiony and Henerally require
a2 more sorfnisticated knowledge of actusal machime characteristics
arnd oreration.

% Comeiled machine langadge errograms run much faster asrdd turically
comnsume less memore then intersrreted BASIC =rodrams.

Thisg marmial is organized in such a8 waw that it should be ussble
gither Tor instuctionsl or reference FUrPOSES. In several aress
refTerances sre made to other sections where 2 subdect i3 more
directly arerlicabile.

Suntactic descrisbions shown dernerally follow the form where =z
art of the swrtax commorls wused is enclosed such as wthisik,

Commonly used defimitions are?l

address> - 2 memore a2ddress rerresenbed az2s 2 decimal or hexa-—
dacimal number. "Hex" mnumbers are sredeced bhe a8 dollasr sign swuch
B3 HRBFOQ.

“yarr - A varianle nzme. Usually the descorisbtion that FTollows will
aualifw it 2% to what ture It mew he {(strimg za2rndor mumericr oto.)
TeMErr = AN exrression bhat results im 3 NUMERIC resull, thoush it
maw imclude Turmctioms that have strimg—-tuyre ardguments. An exeres-
siorn mayw he comerlex and comtain marw terms or it maew be s single
comstant number or 38 sindle varisble.

“lime &> - A ledgsl limne mumber that ococurs somewhers in the BAKIC
PPOSTam,

“ahr eMe - An exeression Lhat evaluates to a8 STRING result even
though 1t mayw contaim Tuncltions which have numeric ederressioms for
argumants.
watr varr - A ledal string variahle mamer or an indexed
strimg variable,

¢
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Others such 2e <ortionsry <I0 ssecry <arragy gEFecry able, are defined
where theg ocour,




ASBASIC GLOSEARY

The terms detfired below maw be unfasmiliar to some rrodrammers or
used in 2 seecisl cormbtext inm this marusl.

ALLOCATION - The rrocess of sssignment of a srecifie memory
address to varizbles or machine imstructions.

CONE GENERATION - The rrocess of coresthing machinme landgusdge insh-
ructiomns. . :

COMFILLE-TIME -~ Used to describe the time durimg wnich the RBASIC
rroagram is bheing rrocessed bw the comsiler, .

LIBRARY - A collection of subroubines withinm the comeiler (RASLIRD
Wwhich are used to dgenerste subroutimes witnin the machime larmdfusdge
sradram. It includes "imadges" of subroutines for mathematical
furmctionsy string rrocessimngy irmruat/outeuts arraw orerations, ato,
LLINE REFERENCE - A referernce from a stetement to & ling mumber whioh
is that of ANQTHER line.

L.LINE REFERENCE TABLE - A table which is kest bw bthe comsiler whiceh
is used to store the corresrondences between referenced line and
the memory zddress assidgned to the line.

LINKER/ZEQDITOR - A sortion of the A/BASIC commiler srosiram wiich
#laces subroutines which are reaquired in the obdect srogram., The
images are aobtained from the librare ard bthe linker/editor inserts
absolute addresses of the subroutimes in the srodgram. Only one
cory of 3 subroutine will ever he gsererated in 3 rrodgrame anod onlu
those that are reauired by that seecific =rogram,.

NRJECT CODE - bthe machimne-langusse imstructions generated bw the
comeiler.

DRJECT FILE - The tare or obther medis file that the comriler has
writter the machine langusge srodgram O,

ORJECT PROGRAM = The machine larmgugdge rrogram sroduead e Lhe
comeiler from the BASIC source =rogram.

FASS -~ A comrlete scan of the source s=rogram. ABASIC is 38 two-
wass comeriler so it must comeletelw read the source srosrsm bwice.
FEAL-TIME EXECUTIVE - The sortion of the RT/88 Drerating Suslem
that schedules anmd combtrols task execution.

RUN-TIME - Used to describe events or the time during which bLhe
machirme lznguadge rrogram is being executed,

SOURCE FILE . The tare or other media containinsg the A/RBAZIC ~ro-
dam which is to be comriled.

SOURCE FROGRAM - The BASIC rrosiram text to be comsiled.

SYMEOL TABLE - A table kert by the comeiler during comsilation
that contaims information zbaout the correseondsnce betweern varizs-
hle names and sssigned memory zddressess and tuere of variahle,
BYNTAX - Rules for srorer constuction of rarts of BASIC statements.
TWO’S COMPLIMENT - A method of bhinsrw rerresentaltion of mumbers
where nedative rnumbers are rerreserted zs the result of subbract-
ind the zbhsolute value of the mumber from IEro.




ASBASIC FROGRAM STRUCTURE

Ar A/BASIC mrogram consists of ome or more source limes, Faeh
sovree line must begin with & line mumber which is 23 sositive
rembrar af ur to 4 digits. Lime numbers om succesive statements
must e in ascending order without duslication. .

A source line maw corntain omne or more BASIT statements. IT more
thnen one statement 15 included om 3 linme 2 colon ! charschber is
wesed to sererate them. A lime may contain ur Lo 72 charachers.
Blamks (sraces) maw be wused to imerove rescdabilitw but are mot sig-
mnificamt to the tomeiler excerl whern included in charscter strings
arnclosed in quotes.

Examerles of RASIC source lines?
100 A=R+C 1 D=EXF

200 GOTO 1020
300 N=M+Ll 2 BOSUR 320 U IF A<B THEN 200

Bzsic Statements

A/BASIC statements are groured into FPive catesories:

ASSIGNMENT STATEMENTS are used to sssign & varisble 2 value which
is the result of arn evaluation of arn exer2sssion.

CONTROL STATEMENTS a2re used to alter the rormal seauence of mrogsram
@xecutiony which may bhe derendent on some condition

INFUT/0UTFUT STATEMEMNTS zre wsed to transmit and acoeert dats Fron
rerirhers]l ineut/outeat devices,

REAL-TIME AND SYSTEM CONTROL. STATEMENTS z3llow the srodgrzm Lo interzsot
Wwitn the swstem snviromment and RT/Z68 orerating swstem.

COMFILER DIRECTIVE STATEMENTS do rnot directls sroduce are corres=—
rording machine languadger but rather cormtrol the comsflation
wrocess a3nd comreiler oreratior.

A sectiorn of this marnuasl is davated to each catesore listed z2bove
im which detailed defimitions of easch statement aswesr,




ARITHMETIC OFERATIONS
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ABNSIC s mumeric datz twure is intermally rerresermted zs 1é-bit
(2 bute) 2's comrliment integers. Therefore the bhasic randge
i decimal of 3 riamber iz ~32768 to +32787.

A nedative rmumber is rreceded bw the mirus sign,  Numbers maw
also be wused in hexadecimal form inm which case the hex digits
are sreceded bw 38 dollar sign (not to he comfused with shbrings!)

arnd the range in hex ig therefore ~-4$8000 (~-327468 decimal) to
B7FFF (32747 decimsl).

Because ASRASIC surrorts lodgical orerations and memory acoess
that mav recuire 16 bit UMSIGNED intesters it will also comsider
decimal numbers ur to 43335 amd hex $FFFF Lo be legal - it is the
context that is im=ortant.

Examples of legzl numbers:
200 =F000  $0100 $FEQQO -4$200 0 -1

Some TLLLEGAL numhers?
P99 (too big) ~$FFFF(out of reange) +20 (rlus sigm illegal)

Because of the waw 2's comeliment rmumbers are resresentedy the
ruambers =1y $FFFFy znd $85533 all have the same bhinary rerregsnt-
ation.

Varizbles
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A numeric varisble im A/BASIC has 3 meme which corsists of 2
gsingle letter or 3 sindle letter amd a3 digit, Two butes of RAM
are allocated for ezch variasnle.

mrles of ledgal variable names?

Exa
X N R2 A% Z3 F

o vt gt tme

Numeric arraw may have one or two dimensions (subscrists). The
maximum subscrirt size is 295, Array nanes a3re.the same as
variable names. Before am array variable is usedr it must he
tleclared v means of the DNIM statement..

When arraw variazbles are useds the subscrists mayw he eurressions

bt must ot bedl negativer zeroy or dreater tham 285, The obJdmot
~rogram does NOT check subscrislts whern thews are cazleoulasted so 1f Lhew
are out aof lesdgal rande thew mav destrow other data or the mrogram.

Wheraver rossible use orne—dimermsional arrsuys as thew maw he acoessed
Fastest, Thousgh Ffinding an address of 2 two-dimernsional asrraw
reauires 2 multirlications A/ZBASTID will use 3 seecisl fast 8-hil
multirlication subtrroutine.




Whern 3 variable is daclared 3s am arraw bubt used im the srogram

Wwithout subscrirfer L4 Wwill be imslied Shast 1t is the first 2lement
of the arras. for sxemeles if a2m zrraw X(20:20) is
comeiler will intereret X+X to mesm X(ls13#X(Lls1).

anlaredr Lie

Exazmerles of lessl usasge of arraws: :
XK{NX2) v4\oyN) ACRINFLY)  ST5(2y8) WINX2y (A+RIXC)

Arithmetic Orerators

There are five leuaal arlthmmtlﬁ orarators which maw be used im
arithmetic exerressions!

3dd

sutbhtract
mitltismly

divide

(unary) negsstive

RN I

i

Aarithmetic orerstions may sroduce errors due to overflow 3nd
underflow which maw be tested (see EXTEINDED ARITHMETIC OFERATIONS:,

Logical Orerztors

The four lozicszl orerators rerform Dit-be—-pit boolezm furnetions am
their arerarnds 2nd 3re useful for bit msmirulztion a3rd testimgs
maskingr etc., They maw be wmixed im numeric exrressions wWwibth srith-
metic o=erztors as reeuired,.

2 - ANl

I - 0OR

X - EXCLUSIVE OR
F - (UNaARY)Y NOT

Order of QOeerations '
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Arithmetic exrressions a2re evaluated on the basis 2Ff orerstor mre-
cedence where oreratars sre gsroured into srioritw classes. As ths
®Pression is scanned from left to risnt by the comeilerr the
exrression will be evaluated by smrocessing oreraztors with the
Nighest esriority firsts, e2tc., Farentheses mew be usaed o sltaer

the order of avaluation.,

FRIORITY OFERATIONS

1 FUNCTIONS

2 UNARY - aND #
3 LI 4

4 b

3 + -




arithmetic ewrressions mew range From 3 simgle comstant or wariasble
to 2 lomsg formuls with many orerators and oserands,. The comsiller
Wwill zttamet Lo resrrandge the axrression for ostimum code gerner—
3tiom wherever sossiile. If temrorary storsge of intermediste
a@sults is recuired: the macnime staclk is usa2 The comeilar will

T E
x

55 @
%

array references
“VPPBb Lons .,

sermerate the shortest imstruction seauencs
srd fumctionm -3lls follow the m=atural order’

G

Examrles of ledal exmressions?
A 25 AXE CHD=F) S200KN CHIUEFX=8200 / (RND/2) IM{X:Y))

AXLCERISFFO0)  2%M3 ACNFLY+A (N2 K B(NsMY  #540%=100
Arithmetic Furctions

The followimg arithmetic furnctions av? siFrartac Dw ASRASTCS

ABRS(waxrrx) = shsolute value of <amer>
205 - current rositiom of outrut Fointer in /0 buffer
CLK = RT/58 real time clock ocurrant time
FEEK(=address>) — cormternts of memarw bwhe at <addresss
RND - Rezrdom rmumber fram QO to 32787 If 3 smaller range

siredr, divide RND by 32 768/(15.:e:t riumer desired) For exsmels:s

to obtaim 2 random mumber OC=NC10 ugse (RMD/3IZT7)

If 2m exsrression in ea3rentneses is used with BEMD the val

of the expression will be used 3¢ 3 rmew random number “seed’.

fumctions that use strimg arsuments return rumerlc VvaLlueg,
saction orn STRING FUNCTIONS.

A/BASIC has statements that sllow error detection and recower for
arithmaetic error 2s well a3 sermittimg multirle-srecision arithmetic,
Ar overflow resultimg from 2 multisly or addition will sat the ©
(carry) bit in the MPU conmdition code registers An underflow from
2 subtractiorm (borrow) or attemert to divide with 3 zero diviser
will eproduce the same =2ffect. Two statement which are idermbtical
irm oeeration may be used to detect these circumstarnces?

ON ERROR GOTO «<lime #> arid

ON QUR GOTQO <line &

These st3temerts will Jume to the lime rmumper seecified if the carirw
bhit is set AS A RESULT OF THE LAST ARITHMETIC OFEZRATION of an
auerassion. If more tham one oreration must bhe tested: thew maw
he written as successive exrressions.
A statement which has the osrosite effect: i1.2.7 Jums if NO gverflows
2rror occurad is!

ON NOWR GOTO «<lirme #&




Multirle-Frecision Arithmetic
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If mumbers dreater than the lé-hit range of A/BASIC’s rumeric
ture must bhe srocessedy two or more 2-bule sedments of lardger
numbers may be storedy orerated usons arcl Lested by treating
saversal A/BASIC variables z2s ome larder rumber. Im Lhis waw
orerations maw be ~erformed on rumbers resreserted 38 mullirles
of 16 bitsy i.e.» 32y 48y &4 +,, bits,

For addition and subtractiomy the ON OVR GOTO and ON NQVR G0OTO
statement maw be utilized, For exameler assume two 32 bit Pumbers
are stored in variable rairs Aly A2 and Bl R2 resrechtivelw.

Al and Bl shall be the variables comtsinming the most sigmif- -
icamt halves of each value, The following subroutime maw he

sed to zdd them:

"300 AZ2+A2+4EB2 ¢ ON NDVR GOTO 310 ! Al=Al+i
310 Al=A1+R1 ! RETURN

To subtract B from A the following subroutine is used?

400 A2=A2-B2 ! OMN NOVR GOTO 410 ! Al=Al-1
410 Al=A1-R1 ! RETURN

"Himilar routines maw he writtem for multirlication snd divisiarm.
If an overflow occurs om 3 multiclwy the multirly subroutine

Wwill return the least sidgmificanmt 14 hilts of the result and

#lace the high-order 16 bits of the sroduct in the Tast scratohesd
area a3t addresses $002F arnd 4$002C.

The division routine does mot sreserve the remaindere i arnwe bhut
hecause of thne inteder arithmetic the remainder of A/R canrm he Foundg
bw evaluating A-AX(A/EB) . .




STRING FROCESSING
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The string data hyre 13 used Tor orerations thnat involve srocessing
" hext rerresented as varizble lermgth strimgs of charzcters. The
data twre allows use of all characters in the ASCII rfode excart

the NULL character ($00) which is used as am internal erd-~of-stricms
delimiter,

String Comstants

ot s 008 e e ot s B S Soh s e it et bt

f strimg constant consists of army mumber of charzeoters emclosed din
clounle cuote (%) swmbols. It maw mot imclude the carriazge returnm
gumbol (%000, If 3 double auote is to be mart of the strimg, Lwo
ad.Jacent to 2sch other will be intersreted ss ome double auote and
rnot end-of-strimg, Sraces within 2 string are considered chzracters,
Zxamrlag?

"A VERY SQHORT STRING®

A DOUERLE QUOTE °" WITHIN" (read as A DOUBLE QUATE * WITHIMNY

String Variables

String variable names comnsist of 3 simgle letter amd a dollar sign
s0 there are 26 rossible string varishle rnames. OQne-dimersional
string arrays may be declared using the DTIM statemernt, ALl sub-
serirting rules for mnumeric-ture arraws 3lso are arrlicabhle to
string arravwsy including the characteristic that 3 strimg varia-
ble name declared as an arraw but used without & subscrirt is '
assumed to refer to the first elemernt. For examsley if 3rm asrrauy
AB(10) is declared and A% is refererced without 3 subscrirts the
comriler will assume A$CL).

A string variable is 2llocasted 32 butes of RAM so it maw contain
e to 32 characters., The data is irntermnally resresented as left-
Jugstified (First character st lowest address) with 2 zero-hute
Lterminator if less thanm 32 characters long,

String Exrressions and Conmcatermation
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Wher strimg variasbles are used im 3n A/BASIC srogram bthe comeiler
will allocate 2 mimimum of 2546 bhutes of RAM for use s 3 string
oserations buffar., When string orerations are rerformed the
strimngs are moved to and orerated om in this huffer. ERecsuse the
gstring buffer is the last RAM allocsted hw the comsriler if more
memory is available bewond 236 bytes it cam automaticzlly bhe used
for additional string working storade.

The basic orerator inm string exsressiomns is the + sumbol which
rerresents concatenations Thisg essemtislle is the Tumction of
CGdoiming the left setring (comstarty variabhle or furction) with e
right string (comstanty varizbler or furmchiorn) to Fform one string.




B3trimg Expressiorns smd Concatenatiorn - Combimued

Several strings maw be Joimed inm am exerression bw using + oraer-
ators in the expression, While rrocessing a strimg exeressiony the
sbtring buffer turically fluctuates inm size zccording to how loms
intermediate results of the evaluatiorm are.

String exrressions are evaluated from left to righty armd no rarern—
theses or orerators other tham + or furctiorns are germitted. .

The result of a3 string evaluation leaves the string result im the
huffer which cam tie moved into memorw in the case of 2 string
assidrment statement., IT the result is to bhe stored ss 2 string
varianley upr to the first (left) 32 characters will he

stored, In the case of the srecial strinmg varishle RUF$y ur Lo
128 charzcters will he stored, ‘

String Functions

There are ten string functioms sroured into two classes. The first
eclass return 8 NUMERIC VALUE amd have 3s argumerts string exrres-—
sions. The second class returmn STRING VALUES arnd have as arguments
strind 2nd/or numeric exrressions. The second class are ident-
ified by having a8 dollar sign as sart of the furnctior rame.

i2lass 1 Furictions -

ASC(<str exrr») - returms 3 number which is the numeric ASCII code
for the Tirst character of the string exsrression. An emelty shring
returns Q.

LEN(<str exrr>) - returnms the lendgtin of the string expression
ur to 253 cheracters. An emsty gshring returng 0.

SUBSTR(<=str exeriryistr aMer») - gearches for the first occourance
of the fTirst string within the secornd strings im other words.
searches for the first string in the secornd string., IF it is
rot fToumdy 2 value af 0 is returned, IT it is fouwundy Lthe rumber
returrned is the character sosition whre the hedgirnming of the
substring was fournd. For examelel

SURSTR("EXAM"» "aN EXAMFLE") will return 4
it As="CAT" them SUBSTR(AS,*ANIMALS") will returm zerop

Val(<str exrri) - returms the numeric rerreserntation of 2 rumbenr

rerresentad zs 3 string of ASCII charactersy in other wordss
g2 string to numeric conversion. The conversion starts at the
bhedimmimg of the strindr znd leading sraces are skirred. The -
number mag be rositive or nedstive in the range -327468 or
+43333. The conversion erds wher 5 digits are ready or 2 blanks
comma or end-of-strimg are resched. IT the strimg is mot ASCII
sumbols for digits or anw erraor occursy a value of zero is returned,
Examrles:?

VAL (*123+:456") returns 123 mumeric

VAL C"=10000000) returns zero

VAL (*TEN") returns zero

..._Lo_.



String Furmctiorns -~ Conmtirnued

Class 2 Strimsg Funchions:

CHR® (<exer>) - returns the ASCII character corresronding to the
rumber which is the result of the evalustion of the rumeric
eMPression.

LEFT$(<str exgrrrsdewrrs) - returns the leftmost N characters of
string exrression. If the lermgth of the string is less tham N
the entire strimg is returrned. (N is the result of evaluation
of “exErs). :

MIOD$(<str exrrryiader lrrdempr 23) - returns the middle rart of the
string wstr exprd beginmmimg from character rosition wexer 1k
arnd imecluding <ewsrr 2% charsclters from that eroint. IF Cewerk
is greater tham the mumber of characters in “str exwsrk or
Sewer 23 i <= 0 3 rmull string is rebturned, IT there are
not eroush characters in <str exer to satisfye the Ffunctiorm: s11
characters Trom <exer 1» to the ernd 2re returned,.

Examrles:
MIOSC("DEMONSTRATION®3+3) returmns “MONST®
MIDGC LLITTLE"+10+3) returms "
MIDG("TDO SHORT"»%»20) returmns "SHORT®

RIGHT$(<str exerrrrsi@urrr) = returns the right <exrr: characlers
of the string <str exerr, If <exer> ig greater tharn the number
of characters in the strirmgs the erntire string is returned.

Examrle!l
RIGHT®( "DEMONSTRATION"4) returrns "TION"

STR% (<axprr®) — returms a8 string congistinmg of the ASCII characters
that rerresent the mumeric-to-strimg conversion of <exsril,
If <emer: is medative 3 leadimdg mirmus sidgn is included,

TERM$({“str exusr®) - returns the string argument less ang trailing
blamks (sraces).
Examslel-
TRM$(*SFACES "y returns "SFACEST

NOTE - IN ALL STRING FUNCTIONS THAT HAVE A NUMERIC ARGUMENT(S) EXCEFT
8TR$ THE VALUE OF <exer» MUST RE IN THE RANGE ¢ TO 253. THE STRING
ARGUMENT(S) MAY NOT EVALUATE TO A STRING WITH MORE THAN 2535 CHARAC-
TERS .

Nwll Strings

Ar imeorta2nt esart of strimg Frocessing irvolves the use of rull or
"amety' strifgs -~ striod constants or variahles that contain no
characters. This is rerresented 2 "%, To initialize 3 sting var-
ibler an assigrment A%='" is snalogous to the numeric oreration
=0, This is imrortant because strimsts are variable length with
ord of strimsgs termirated by 2 zero buwte. A/BASIC does mot irmdit-
izlire wariasbles to zero or rull so initiaslization of certain ones
may be readireds derending or the srogram. .
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Btring Oreratiors om the I[rneut/Outeugt Buffer

e st et Gast s O S S Guoe v RS o A S Sk St it P S} APD S T SIS S S0 Tt e s Chay Sen Wode P Somb Ve et oS $000 M s v

A very rowerful feszture of A/BASIC’s strimg orerations is the abil-
ity to rerform string manirulations om Lhe 128-bwste insut/outesut
uffer, The srecial strimg varianle RUFS maw be used srnwwhere &
string variable is legally used., Additiomallwr srecizal Torms

of the four inrut/outrut statemerts are available to read or

Wwrite the buffaer?

FRINT EBUF$
INFUT RUF$
TREADI RUF$
TWRITE RBUF$

&y of the zbhove statemenmts will reasd/write ur to 128 characters
to/from the terminmal or cassette sustem armd derosit them im bthe
inrut/outrut buffer RBUFS without any change. Alsory user—-writhten
subroutimes in A/RASIC or mechime languasse maw read or write dats
to/from BUF$ to devices mot surrorted by A/RASIC directlwr such
as disksy tare devicesr memore-marred video disrlawsy elo.

BUF$ is also useful for formattimg data or resding urformatted
ijata whern standard RASIC I/0 statements will -mot orerate wrowerly:
sueh 3s reading strings that have imbedded commasr eto,

Note that BUF$% is mot the same buffer as the string bhuffer so
raferernces to BUF$ irm exrressions do rmot disturth data im it
Though BUF$% is used as 3 string variabley it is rot limited to
32 character string lendgths - the entire 128 bute huffer is used,

Nata im BUF$ is modified onlw wher?
1) anmother inrut/outrut statement is executed
2) BUF% is dgiven as the result of a strimg assidmment statementy
for examelel BUF4#=A%+RIGHTS (RS +N)

Exami#les of BUF$ Usadge!

Adding a8 strimg to the end of the buffer—
BUF $=RUF $+A%

Removinmg the last character from BUF$-
BUF$=LEFTH# (BUF$» LEN{RUF$)~1)

Read a2 lire from the termimzl and erimt it hachkwards?

100 INFUT RUF4%

200 N=LEN(RUF3$)

300 FOR K=1 TO N

500 BUF$=RIGHTH(BUF$¢,1)+MIDG(RUFS2»N-1)
H00 NEXT K

700 FRINT RBUF#%




String Com=are Statement

Sumbtan? IF <str aexrr> <str relation> <str exer:> THEN <line 4>

Descrirtiont The first string exrression is tested for equiva-
lence agaimst the second string exrresssion. For the two string
axeresssions to matehy thew must be of the same lenmgth and include
the same characters exactly imcluding sraces. .

Two string relationals are rermitted? = eaual to and <> or >4 not
aaual to. Use of anwg. other relationals will result inm 2am errcor,
If the relatiomn is truey the line rmumber srecified will he executed.
Examrles? :

IF A%=E% THEN 200

IF /é = "MATCH" THEN 23095

Code Gernerationm for Strinmng Orerations
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If strind orerations are used by a3 rrograms the linker/editor
Wwill select strinmg subroutines in BASLIR for inmclusion im the
rrogram. For simerle string assidrmernts such as AG=RE the variathles
are transfered directly from memore to memorwy and rnever entar
the string buffer, When string orerstions that involve one or more
levels of rending oreration (such as LEFTHy MID%y etec,) the string |
values are moved to the string bhuffer as thew are emncountered in
the source lime, Fointers to the bedginming rosition of each
unerocessed string value are rpushed onto the swstem stack whaen
erntered and rulled whern reasdwy to =rocessy 30 the strins bhuffer
acts 85 3 *strimdg stack'. The strimd buffer maw grow Lo & maximum
size whern manw string orerations are rernding such asi

LEFTS (AS+RIGHTS (BE+MINS(CE+NE s Ny MY s X)) » YD)

In this examrles A$sRB$yC$ and 0% will bhe moved to the string buffer

a3t the roint the MIN$ orerationm is fimally srocessed. This would
reauire 32%4 or 128 bytes of buffer to store 2ll stringsr worst

case. Because the comriler allocates s 236 bubte string buffers

almost amw exrression camn be accomodated EXCEFT wherm severasl

nrerations are rending which wuse BUF$ for am orerandy which maw contain
iy to 128 hwtes. In such 3 case it is desireable to use multi-

rle statements for BUF$ oreratioms sao mever move tham 1 is rending

OR 3llow extra -room a3t the end of varisbhle storadge for the

gtring buffer to exrdnd.

Calculatior of addresses of strimg varisbles which are arrass
reacuires a3 multislicatiorn, To dgenerazte code to address string
array elementss the limker will edit im subroutime czlls, to the
BASLIE fast 8 bw 8 redister multirly subroutine which cam calculate
the asbsolute address a3t run-time im less then 200 MFU cucles.

(The same subroutime is used for 2-dimernsion numeric arrsws),
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ASSIGNMENT STATEMENTS

GTYBTE = aMppl

FORE {addressw LRMP

Descrirtiont! The arithmetic asssidgrmernt statement evalustes the
exrression <exsr: and rlaces the result in <var:> which mav be
a3 simrle mnumeric variable or am indexed rumeric varishles im
which case the subscrirt(s) mavw a3lso be expressiorns. Use of
the LET kewword is ortionzal and in no waw affects the osreration.

If the assigrment statement is srecified as 2 FOKEy the low-order
nete of the result is stored at <addressr ., The high-order bute

is ignored. Note - the two MPU accumulators ACCA amd ACCE zlwaws
contain the result of the exrression (ACCA is MS hute) after emxe-
cution of the statement, If the result destination was indexed,

the address of the array element will be in tHe MFU index register.
-Thig irnformation maw be useful whern callinmg machirme larguadge routine
where numeric dats is to be #assed.

Strimg Assidrimernt Statemernt

Suyntaxt «str vard = Zdgtr exsrs

lescrirtiornt: The strimg exrression is evaluatedrs the result of
which is the fimal contents of the strimg buffer, The leftmost
32 characters (or lessy if the result is less than 32 characters)

are moved to <str var: which mag be simele or irdexed.

A srecial form of the string assigrmenty BUF$=<gbtr euerr is dege-
ribed in the STRING OFPERATIONS sectior.

~14-




CONTROIL. STATEMENTS
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Call Statement

Surtaxt  CALl <zddressi

Oescrirtiond The CALL stetemernt iz used to directle call 2 machine-
langusde subroutine at the address srecified. The subroutine will
return to the BASIC rrogram if it termimates wilth 2 RTS imstruction
and does not disturb the return address on the stack,

“wameles? CALL $EQCC Csll subroutine at adodresg $EQCL
caLL 1024 . Call subroutire a2t decimasl addr. 1024

For/Next Statement

>

FOR <var: = <eusri TO <exwr> [STEF <ewxsrk]
NEXT «wvar:

Suntam

lescristiont The FOR/NEXT uses s variable <var’> zs 2 counter
while rerforming the loor delimited bHw the NEXT statement. If no
gtar is specifiedr the irncrement value will ba 1. The FOR/NEXT
imelemerntation in A/BASIC differs slightly from obther RBASIC due Lo
3 looring method that results inm extremelw fFast execution and
minimum lemgth. Note the followinmg characteristics of FOR/NEXT
oreration:?

1. <vary must De 3 mon-sunscrirted rumeric varizable.

2+ The loor will be executed a3t leazst once resavdless of the
terminating value. '

3. After terminstion of the loors the counter value will he GREATER
than the termimsting value hecause bthe test anmd increment is
at the hottom (NEXT) mart of the loos.

4, FOR/NEXT loors maw be exited arnd entered st will,

¢ At comrile timer ur to 14 loors maw be acltiver and 311 must
be rrorerluy nested.

d. The initialy sterr and termimating values maw be rositive or
redative, The loor will termirmate whern the counter varizsbhle
is dreater than the terminating value.

Examerles? FOR N = J+1 TO Z/74 STEF X%2
FOR A= ~-100 TOQO -10 STEF -2

Gosubh/Return Statements
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GOSUR «=lime 4
RETURN

o

Suntax

lescrietiont The GOSUER statemert call a subroutime starting at

the lirme rumber srecified. I# mo such lime edistse anm error
messade will be d@ernerated orn the zsecormdd sasss, The machime stack is
wsed for returmn address linmkage, The RETURM statement terminstes
the subroutine znd returms to the lime FTollowing the czlling GOLSUR,
Subroutines maw have multizle ermtry and return =oinmts. THe GOSLE
and RETURN statements comsile directlg to JBR snd RTS mschine im-
stryctionsy resrectivelw. .




If/Thern Statemenrt
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Suntaxt IF <ewer: <relstiors: <exwrp: THEN <lire #>x
IF <eueprr <relatiorm: <ewxerk GOSUR <lime >

Deserirtiont The IF/THEN or IF/GOSUE is used 4o comditiorallw
bramch to another statement or conditionally czll a3 subroutine
based on 2 comrarison of Lwo exrressions. For oreration wibth
stringsy see the STRING FROCESSING sectione l.edgsl relatiorns are!

<. = less than

» = greater than

= - @gaual to

“woor xno= not equal to
<= por =< less tharn or eausal to
»= gr =x grester btham or sauael to

IF the statement is 3n IF/GOSUER the subroutine srecified will be
ealled 1if the relatiorm is true srd will returm to the statemernt
followind, FRecause of A/BASIC s multirle statemernt lirme carab-
ilitwr the IF statement can be used as am IF,.THEN..ELSE furmction
if armother statement follows omn the same lire.,

Examrles!? IF N«= 100 THEN 1210
IF A+E=CxI GOSUR 5500
IF X < 200 THEN 240 ! GOTO 1100

Orn Conmdition Statements
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See ARITHMETIC OFERATIONS sectior.

On=-Goto/0n—-Gosubh Statemerts
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Surtax: (N <empr: GOTO iline Fredlime #xe vaw slime &
ON <emrr:> GOSUR <lire #rr<lime #xr +44 v<lirne &

lDescrirtiont The exrression is evasluated and one lime mumbher in
thne list corresronding to the value is selected For a branch or
subroutine cally i.esy if the exrression evaluates to I the Fifth
lime number is used. IT the result of the exrression is less Lharn
ar eaual to =zeror or is higher than tLhe rmumber of lire rnumbers
grecifiedy the mext statement is executed.

Examrles: ON AX(E+C) GOTO 200+, 3505110,250,350
ON N GOSUE S00:310:320+5005100

Stor Statement

"~ e e . o s — v

Suntaxt STOF

Nescrirtion? The STOF statement is used to termirmate execution
of 3 errodram by causing & Jums to the entry roint of the RT/&8
console monmitor. The END statemernt should rot be cornfused with
STOF 3s STOF will mot terminate comrilation of the srodram.
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INFUT/QUTFUT STATEMENTS
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All ineut armd outrut statements use a3 129-bute bhuffer for inter-
mediste storage of dats. This bhuffer maw comntain us to 128 char-
acters, The bhuffer is automstically allocated hy the comeiler
after allocation of 31l other memory srace excert the string
puffer (if used), This buffer is only allocsted for s=rosirams that
se inrut/outeut, .

Character level input/outesut subroutirmes used are those rrovided
hw the RT/468 I1/0 suygtém. Vectored I/0 through am ACIA-ture irter-
face a2t amy address maw be accomrlished bw storing the address of
the ACIA a3t RT/48‘s vector location., Refer to the RT/468 gswustems
marwial for detzils.

NOTE: & srecizl form of all imrut/outrut statements dedgigrned for
buffer direct inrut/cutrut using the srecial strimg varisbhle BUFS
is described in the STRING FROCESSING secbtior.

Inrput Statemenrt

Suntaxt INFUT <var>s s+ ravanrs

Iegserigtion: This statement causes code to be dermersted which
#rints 3 % rromet and srace on the terminmal devicers therm reads
characters into the imrut buffer until 128 characters have bheen
read or 3 carriadge return sumbol is read. A& carriade return/
lirme feed is srinted wher the last character in ireuat,

At run~timer ermtry of a3 CONTROL X will srint XDELX snd CRZLF a2rid
reset the buffer. A CONTROL 0 will backsrace in the bhuffer and
echo the deleted characters, ’ .

The varizbles srecified <var: maw ke rumeric or strinsgy subscristedd
or simerle ture., When tLhe srogram iz "looking for" 3 rnuanber from
the current rosition im the imerut buffery it will skir lesdins
sracesy if amy and read 2 mimus sidgn (if amw) and ur to Five

rolmber characters., The numeric field is termimated hy 2 swacey
commay or end of line. I 8 nmom-digit character is reads or any
pother illegal condition 3 value of zero will ke returrned Tor the
rudmber.

IT 3 strind~-ture field is heimd rrocessedy ur to 32 characters from
the current rosition will be zsccerted inclyding blsnmksy 1T arud.

The strimg field is terminsted by 2 comma or ernd of lines or when
32 characters are resd, If no characters sre availabler 3 rnull
gtring will be returned.

Examrles?
INFUT AsBsSHrES
INFUT A(N+LsM—~1)sBsA(SMN)
INFUT AS(N) s BB (N+1L) 0%
INFUT R



Frimt Statement

Suntax: FRINT <out srecirddelimiter:> .+ “delimiter>>out sreck

lescristion? This statement rrocesses the list of <out sreck’s
arnd ruts the arrrorriate characters in the bhuffer. The buffer
is therm outrut to the termirmsl device.

Ar ot spreck maw bhe 2 string exrresssiomn or 8 rumeric exrressions
or the outrut Tunctionm TAR<exwrr which inserts seraces inm the buffer
urntil the rosition <eusr> is reached, Each item irn the list is
sererated by 3 delimiter which igs a3 comma or semicolorm. The bhuffer
is divided into sixteen 8-charzcter zormesr which asre effectively

tab stors every eighth rositiom. IFf 3 comma is used 35 3 delimiters
the mext item will bedin a3t the first wmosition of the rext zorne.

If a3 semicolon is usedy NO seacing will occurs A semicolon a3t the
@end of 3 Frint statement will irmhibit sricticg of 2 carriadge return/
lire feed st the end of the line.

Hamrles:
FRINT AsR:C
FRINT As{(N)AB(N+L)
FRINT ArAsy BB
FRINT TAR(N=1)sZ4
FRIMT ASR:CS
FRINT A3 TAB(N+M) s B

Tare Inrut/outeut

Suntaxi TREAD +<I0 listx
: TWRITE <out swecridelimiter ... <delimiter><out sreclk

Descrirtiont The tare I1/0 statemerts are used to write data
records on audio cassettes. The farmatr swrtaxe and Furmctiorns

of TREAI arnd TWRITE are identical to INFPUT armd FRINT resrectivelwu
in redards to the way data is mlaced in/extracted from the 1/0
buffer, The maJor differernce is in the waw the record is written
to aoar read from tare.

The tare record format is?
4920 NULLS»=$02»<UF TO 128 DATA BYTES: 603

During execution of TREADN: a3 READER OMN carmtrol character is trams-—
mitted and a3 loor is entered to igrore characters umtil a $02
start-of-record character is read. All characters followinmdg are
read and rlaced inm the imerut buffer umtil either 128 bhules have heern
read or 38 $03 end-of-record character is read, A READER OFF cormtrol
character is transmitted armd the irmrut buffer ther srocessed

im a8 manmner iderntical to the INFUT statement.

The TWRITE statement fills the I/0 huffer in 8 marmer iderntical to
the FRINT sgtatement. A FUNCH ON comtrol character is tramsmitteds
then 2 leszader of 920 rulls to allow for motor om/off timer & 602
start-of-record characters the ur to 128 character contents of the
170 hufferr and the $03 end-of-record character followed by 3
FUNCH OFF control character.
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COMPILER DIRECTIVE STATEMENTS
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Sumtaxs RASE = <addregs>

Iescrirtion! The A/BASIC has two inmtermal ‘rointers" used during
comrerilatior to cormtrol memorw allocstion: a "data' rointer used
to keesr track of the mext available RAM location for assigrment
of storadge for variasbles and arravust and 3 "rrogream counter" used
to locate the address of the currermt machine imstruction heing
dgenerated, The BASE statement is used to set or change the data
oirnter, The ORG statement controls the srodram counter

arnd is described below.

These two statements are critical for correct execution of the obdect
rrodram bhecause thew define where dasta (varisbles and arrags)

are stored and where the rrodram is stored. These two aress MUST

NOT ever overlar. :

Iuring comrilations RAM storage is assisgned for variables at the
time thew are first encountered inm the rrogram. The dats rointer
is used Tor the address for the varizbley then the size of the
storade reauired is added to it. Two bhytes are recuired Por each
rumeric-ture variable or each element of a rumeric arravy and
thirtu-two butes for each string variable or element of a string
arrad.,

After the last statement of the rrodram has been comriledr Lhe data
wointer is used to allocaste storade for 3 129-bwte imrut/outesut
truffer (if the =rodram uses inrut/outrut statements) and/or a3

238 byte string buffer (if the errodrem uses sbring orersations).
Thoudgh 3 286~bute mimimum string buffer is srecifieds it maw 3ct-
ally be larger (see STRING OFERATIONS).

at the bedinming of comeilations the datse rointer is assidgrned an
imitisl default value of %0030, Memory bhelow this address is
reserved Tor orerating sustems and rum-time fast scrateh storase.

Recause more than one BASE statements maw be used in am A/RASIC
wrodrams 1t maw bhe used to srecifw RAM varisble storage bDlochkse
assign srécific variable mames to srecific addresses (which maw
gver be addresses of rerirheral control zand dats redgisters.

IMFPORTANT - Recause the comriler will select the 6800 direct
addresssing mode (2 bute imstructions) wherever rossiblers numerico
variables should be allocated starasde at addresses $0030 through
$00FF whernever rossible. String varisbles ard arrags maw Do located
elsewhere, This technicue maw reduce Frodram size bhw 85 much as

40 rercent!

This is most easily asccomrlished by usimdg 8 BASE statement at the
hedinming of 3 sraodram to set the datas rointer to 38 "high" memory
addressy then usinmg DIM statemernts to declare a3ll arraws and

string variables or other varisbles to he zssidmed srecitTic addres-
sesy arnd then using the BARE statemert agasin to set the dats
=oirmter to "low" memory.
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Base Statement - Cormtinued
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Mote that because A/RASIC corsiders varishle X to be the same as
array @lement X(1) the DIM statemenrnt maw he used to declare
"simrle” varisbles be defiming them as one-element arrads.

Where erodrams are londg and mane variables are used, "trizl’ HASE
values may be used and the rrodgram comriled with the OFT § ortion
selected so the sumbol table is rrinted with the exact variasble
storade assigrnments. The exact values For Lthe RBASE statemernbts may
used in the nmext comerilation.

In the following examsley several uses of the RASE statement are
SNOWr The examrle rrodgram is set wus 1ol

1) Assidn storadge for variasbles reference in the srogram from
addresses %0030 to $00FF.

2) Assign arraw ard sbtring storsge above $0100

3) Assign the varizdle name Pl to 2 rerirheral register at $8010

4) Assisn the varisble rame Al to 23 serirheral regishber at 8020

050 OFT S ! REM ENABLE SYMEROL TARLE

100 BRSE = $0100 : .

200 DIM X(10)sY(2054)y2Z3(45100) } REM LECLARE NUMERIC ARRAYS
300 DIIIM S$(20)»TH(10),U%(4) ! REM UECLARE STRING ARRAYS

400 DIM AS(1)»yBE(L)»CH(L)»DS(1L) ¢ REM "SIMFLE® STRING VARIARLES

300 BASE = #8010 § DIM P1(1l) ! REM DECLARE FERIFHERAL
400 BASBE = $8020 ! DIM Al(1l) ! REM DECLARE FERIFHERAL
700 BASE = $0030 ! REM NORMAL ALLOCATION STARTS HERE

800 REM REMAINDER OF FROGRAM FOLLOWS +.4.4.

Dimensior Statement

Suntaxt - DIM <arraw sereck s+ 793rrayw specs

lescrirtiont This statement is used to declare arrauvs. A1l
arravs must bhe declared hefore thew are referenced in the =rosgram.
Arrags may rmot be redefirmed. The maximum size for 3 subscrisrt is
2553+ One or two-dimensiornsal rumeric arrays are rermitbedr ard
one dimemsiormal string arraws may be declared.  Each element of a
mumeric array requires ftwo butes of RAM storadger and @ach elament
of 38 string arravy reauires thirte-two bules of storasde,

The DIM.statement mag bhe wused in condurnction with the RBASE staste—
ment to declare "simrle® varizsbhlesy or 3llow the same memory to
e "shared" by different sized or named arravs.

Examrles: DIM AC(10)yR{(3+8)sN(253)sB3(40)
LDIM BS(S5)TH(100)
ODIM AC4)rA$(4)
DIM X($20)



End Statemert

Suntarx: ENI

The ENU statement is used to indicate the last statemernt of the
gaource Frodgram. Comerilatiorn ceases for the mass when the END

is encountered. Onle orne END statement is rermittedr armd it must
he the last statement im the srodram. I & Jume to the RT/468
moriitor is desired at the end of the rrodramy 3 STOF statement
should sprecede the END. If end-of-file is read from the source
inrat device before an ENI is encountereds the comeiler will
assume 3n END. ’

Ortions Statement

Sentax: OFT <ortion>y +v. s<option
llescrirtiont  The OFT statemernt is wused to activate ortiorms which

affect the comrilation erocess. The ostion swumbols and functions
aratl

I Inhibit dgermeration of ob.dect file

H Frimt hexadecimal irmstruction field inm listinmg
N - No listing

8§ - Print sumbol table

All ortions are rot selected bw default. If OFT H is selecteds
the comriler will rrint orme or more lirmes of three celumms of hex
tiata atter eacn source lirme, Each of these lines corressond to

38 machirme instruction dermerated by the comriler. The leftmost
column is the absclute addressy the mext column is the orcoder arnd
the rightmaost column is the orerand (if zrmg).

If the § ortion is selectedr a3 dume of the comeriler’s swmbol table
is primted after the end of the secord rass, The lefitmost column
is the swmbols the next columms are the sbsolute memory address
arrag row length (if arraw) and arraw columm length (if array)e
resrectivelw, If arrlicables severazl "interrmal” sumbols will be
included to rerresent comriler—~dererated storade assigrments.
Thew are: :

I0 - Imrput/outrut buffer (129 hutes)

RR - Random rnumber temr,. (2 hytes)

8T - String buffer (256+ hutes)

ZZ - Irmdex calculstion scrateoh (2 butes)

Ang suembol with an asterisk - for/mext loor termimate or incremert

temrorary storade (2 butes)

Examrles: OFT S
OFT IsNsS
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Frogram Oridin Statement

Suntan: ORG = <addressk

Descrirtiont The ORG statemermt is used to sssidgn a value to the
comeilers intermal *rProgram counter® which is the asddress at
which the comriler will germerate the mext imstruction. This
statement may be used more tham orce if it is desired to sut
different rortioms of the erosram at different memorw areas.

If used a3t the start of a mrodgrams it establishes the Pirst
address of the srogram. If ro ORG statemert is imcludeds, a
default value of $1000 is surrlied by the comriler which is

the rmormal starting zddress,

It is extremely imrortant that the erosram cournter does mot
ever cause instructioms to be located at aress assidmed for
variable storadge., Note that if default values for RASE and

ORG are usedr a3 little under 4K butes of storage For variahles
is available before arny overlar occurs, See the BASE statement
descrirtion for more irnformatiorn.

Note that if the ORG is used im the mlddle of @ errogram to change
the rrosrazm counter (s might be reauired 1f 83 FROM bourdarwy

is reacheds for examerle) a GOTO may be reauired before the ORG

to Jumr to the succeeding rrogram segsment.

Examrles: ORG=$70090
ORG = 3192

Remarlk Statement

Surtand REM «<text

Description? This statemert is used to irclude comments im the
wrodram. 0On multisle statemert lirnes amy REM must be the last state-
mert orn the limes or following statements will be igrored. Use of

REM statements will mot increase the lermsth of the obdect mrodgram
denerated,

EHBmPles:V REM & COMMENT GOES HERE
REMARKARLE FPROGRAMMING!

o
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REAL-TIME AND SYSTEM CONTROL STATEMENTS
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Surmtax? GEN <“numberry<rmumberisy IR Ay IRV (Tul=3 ey

Descrirtiont The GEN statement sllows data or machine larmguade
imstructions tao be directly irmserted im the rrogram. The list of
values surrlied are inmserted directlw imto the ohJect rrodram.

If a value given inm 'the list is less than 255 one bute will be
generated for that value regardless of leadinmg zeros.

Examrle! GEN $BLs$E141,$CE,1024 (FRODUCES &6 RYTES)
GEN 0040,$00,32747 (FRODUCES 4 RYTES)

IRQ On/0Ff Statements
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Suntam? IRA ON
IRQ OFF

lescrirtiont These statements asre used to comtrol the state of
the MFU interrurt mask flag ir the condition code redister amd
are used to ernable/disable interrusrt recognition. These state-
mernts corresrond directly to the 6800 CLI and SEI imstructiors.
Refer to the RT/48 Sustems Manual and the M&800 Frogramming suide
for srecifics om interrurt rrocessing.

On Inmterrurt Statements

ON IRQ GOTO <lime &
ON NMI GOTO <line #=x

Surmtan

, e

Iescrirtiont These statements are used for demerating rrograms

to be used im the RT/48 SINGLE TASBK MODE (rmor—-multisrosrammirs)
where imterrurts are rprocessed as vectors to srecific service
routines. Whern encountered in a8 s=rodgram these statements cause
the absaolute address of the rprogram corresronding to the lirme rum=—
ber srecified to e stored 3t the interrurt vector addresses in
the orerating swstem scratchrad ($4000 for IRQ ard $A006 for NMID

The lime number srecified should be the bedinming of the interrust
gervice routine which would turicslly service the device causing
the interrurt, This routine is similar to 2 BASIC subroutine ex-—
cert it is termimsted hy an RETI (return from interrurt) statement
instead of a3 RETURN statement..

Examrles: ON IRQ GOTO 2010
ON NMI GOGTO 400




Interrusrt Returm Statement

- S A0S St et S o . U $OE S A Gl et et e b k) M) R S0 P 000 Smt

Sumtax: RETI

Ilescrirtiont This statemermt termimates an interrust-csused routine
by loading the MFU register conternts =rior to the imterrust from
the machirme stack amd resuming rrogram execution from the roint
where the interrusrt was acknowleddged., This statemernt corresronds
directly to thg/machine languaste RTI instructiorn,

Stack Assignment Statement

Sumtax: STACK = <addressk

lescrirptiont! This statement is wsed to imitialize or charnsge the
MPU stack. rointer register, Thig is tuyricallw one of the first
statements inm anm A/BASIC rrogram if wsed., IFf 3 STACK statement

if not included i the srodrams the orersting sustem scratehead
stack ($A04% to $AR014) will be wused hy the srodgram for the machine
stack, This is zadeauate for most rrograms that do rmot! nrnest
subroutines extensivelwi use irmterrurts? run in the multisrosgramming
mode’i or srocess elaborate arithmetic exrressions. Otherwiser 3
grecific memory area should be dedicasted for the stack ard

the STACK imstructiorn used to losad the stack rointer with the

TOF (highest address) of the stack.

Examrle: STACK = $A042

Switcoh Statement
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Suntaxt: SWITCH

legecrirtiond This statement is used in the RT/468 MULTITASK MOUE

to call the executiver therebw causing the task to be susrernded
while other tasks may run., The tashk selection/switching mrocess

is described in section 4 of the RT/48 Sustems Marual., The machime
instructions denerated by this statemernt irclude orersalions that
set the MFU imterrurt mask and the RT/48 task switeh flag bute
(RELFLG) amd a3 software interrust (SWI) which activates the amec—
utive. When the task is rum againy execution resumes at the
statement following the SWITCH statement.

Task On/0ff Statements
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Suntax: TASK <task #> ON
TASK <task #: OFF

Descrirtion: When used in the RT/468 MULTITASK MODE this statement
Wwill fimd the task status bute of the srecified task in the status
table and either set or clear the task state bit, This casuses the
task to be either activated (a3ble to rurm) or disactivated (maw not
run) when the executive is selectindg a3 task to execute, Note that
this statement does nmot directluy cause the task to start/shtor- it
merely enables/disables it from considerstion when the executive
is searching for a task to rurms. A task maw use the TASK N OFF

to turm itself off armd become dormarmt. This is oftern used when
the task was activated by another to rerform 8 srecific functior
and has comrleted its oreratior.
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COMFILER OFERATION
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FASS 13 Durimg the first rass the entire source srodgram is comsi-
led in 2 "dummy comerile® that rerforms & comelete sumtax aralusis
and rseudo-code deneration to build the suymirol tasble arnd line
reference table. At the end of rass one the addresses will have
beern fixed in the lime number table amd swymbhol table.

As the first ra3ss is rerformed referernces to subroutime calls to
BASLIE routimes are noted b setting individual flass for e2ach
routine required. At the emd of wmass 1 the limker/editor will
allocate storage for all recuired subroutines at the end of the
maim obdect Frrodgrams a3nd allocate variable storade for asny temeo-—-
rary variashles or buffers reauired, These addresses are therefore
"fived" a3t the end ot the first rass.

FASS 2! Durindg the secornd mass the code dgemeration sgustem will
rroduce obvdect code. All addresses of Torward srnd backward refer-
ances arae obtsimed from the lime reference tabler and subroutine
{(BASLIR) addresses and buffer addresses are obtained from the
linker suystem. After the main obdect srodgram is comerleter bthe
limker is called adgsin to cory imadges of subroutines selected fram
BASLIEB amd arrernd them to the ernd of the obdect =rosram. Note that
all routines contributed by BASLIEB are "racked" a3t the end of the
mbhJdect rrogram and one and only orme cory of each is included,.

Comrilation Techmicues! A/BASIC is edtremelws short srimarily due
to use of 3 sorhisticated intesirated scarmnmer/sarser/code Han-
erator that sroduces obJect code directls from source lines.
Intermediate code is demerazted only for string and fumeric exerr-
wssions fTor ortimization rurroses. The basic rarsing techmique
is a8 tor—-downs rredictive sustem.

Code Germeration: All code dereration is desidned to gemerste the
fastestr shortest code rossible., Instruction sseuences and con-
verntions taske maximum advantadge of the 4800 architecture and
addressing modes. The machine stack is wused extersivelw for

fast intermediate storade, Arithmetic rprocessing uses the MFU
scocumulators armd hardware stack as & sindle virtusl stack for
ortimum code deneration. The arithmetic rarser will attemst Lo
rearrange exrressions for shortest instruction secuences whersver
=ossible. ’ -

The comriler will sutomaticslle select shorter direct addressing
mode imstructions wherever rossibler and makes extensive use of
short immediate mode instructiomns. The index redgister is used
35 an aorerand rointers secorndary stack rointery string rointersy
and for indirect zaddressimng for arravs.

Ll
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COMFILER OFERATIONAL FROCEDURES
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The first time the comeriler is to be used. it should be loasded
and amw modifications (SEE CUSTOMIZING A/BASIC) reauired for the
specific sustem should be made. Orme ar more backur cories of the
comeriler stould be made by usimg the RT/468 HUMF command?

0100y LEBRF :

‘Preparins a2 AS/BASIC Frodgram .
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The RTEDIT srosgram on side 2 of the cassette is used to creste/modify
arn A/BASIC rrogram. It is loaded using the RT/48 LOAD fumction arnd
started by erntering! , -

Es0100 o
It will erinmt 2 auestiorn mark sromet amd the mrogram maw be entered/

edited, Wher the srogram is comsletey it should be writtern onm 2
tare usimg bLthe "SAVE" or "END® functions. The editor ig thernm exited.

Tha mext stes is to load the comriler =rodgram (side 1 of the css-
setter usimg the RT/68 LOADR furmction. After the comriler is loaded.
the tare (source file) iz =laced inm the READ cassette machine

amii the cassette interface rrerared for sutomatic read oreratior.

The comeriler may he started bhae the RT/468 command?

Es 0100 .
and should immediately start reading the source cassette. Nothing

Will he erimted during this first ra3ss excert error messades.

At the erd of the first rassy the comriler will stor resding the
tare and #rint the messadge °*FASS 2°, If any error ogccured during
w288 ly mo further comerilation should be attemprted because the
obdect rrosgram will be irmcorrect. The source file shouwld be re-
edited to chanmge linmes in error.

- The source tare should be rewaurnd and rrerared to be read again.

I+ an ohJect tare is to be mades it should be rlaced in the RECORD
cassette mschine and advanced mast the lesder. The cassette inter-
face should be erepared for automatic record amd resd. When both
tares are sel ur errorerlyy enter anw character om the terminal amd
the comriler will erint 2 rade hesding and start to read the source
tare, Each lirme will be rrinted and obdect records writtern om the
obJect tare 3s required. .

After the last source line is rrocessedy the A/RBASIC linker/editor
rrogram will arrend amy subroutines reauired by the srogram to the
ard of the obJdect srogram {(withouwt inmterrecord sars).

Frodgram statistics are then rrinted?

ERRORS - are the (decimzsl) ruumber of errors cccuring on the second
P355

UAR LLEN = is the (hex) rmumber of bytes of variable storage allo-
cated by the comeiler

FGM LEN - is the (hem) length of the obdect rrogram in bwtes

FGM ENO - is the (heM) zddress of the last instruction of the

obrJect rrogram.
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COMFILER OFERATIONAL FROCEIURES - CONTINUELD
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IT the OPT S ortion was selectedr the sumbol table will be Frinted
in the order the variasbles were sllocated storade by the comeiler.

Error Messadges: Wnern am @rror occursy the source line comtaiming
the error is re-srinted, On the mext lime the comeiler will srint
an ur arrow semihol roinmting to the rositionm inm the source line

where either the error was detected OR the last recognized slement
af the source line before the error occured. This facility is

not 100% accursate so the source line showld be examimed carefully.
Whern am error oceurs the srocessing of the rest of the line

iz terminasted so following statemerts (if a multirle statemernt line)
are NOT srocessed, '

Listirmg Format! The first data om 2 source line is a four~-char-
acter hex mumber which is the actusl za2ddress where the line listed
will have its corresronding machine imstructions locasted., The
source lime is thern rrinted exactly 3s read,

Loadimg amd Rumming the Obdect Frodgram
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If rmo error occured during the comrilation rrocess» the obdect tare
maw be rewournd armd leoaded using the RT/468 LOAD functiom Just 35 any
other machine language rrodram, The starting sddress of the =ro-
gram will e $1000 unless am DRE statement was irncluded at the bes-
inning of the srogram tnat started it elsewhnere.

LNebudding the QObdect Frodgram

Everi it the srogram was comriled correctly it maw not execute
rrorerle for ome of three turical reasons:

ls The rrodgram is incorrectly writter.

Memory was assidgrned inmcorrectlw - dats and s=rodram areas maw

he overlarred (see BASE statement descrirtion) or not enousgh

memory is availsble.

3+ Hardware/software relatiormshirs (initizlizations sddresses:
orerastionr etg.) are incorrectr rarticularly when norn~terminzsl
inewt/outrut is. used,

A

I

Very valuanle information is contaimed om the listing 2nd sumbol
table dume. The RT/48 BREAKFOINT furmction maw be used to mlace
breakeoints at the asddresses of each BASIC source linme (obtained
from the listing) and the breskroint will occur when the machime
lamguade corresronding to that statement is executed. Addresses of
variable can be obtazined from the sumbol table and examined (im
nex) to check their value at that roint in rrogram execution bw
using the RT/&48 MEMORY EXAMINE/CHANGE or DUMF furmctiorns.

ddvanced srogrammers mavw wWwish to select the OFT H ortion to ontain
3 Tull imstruction listing and rlace Dreazkroints a3t the sindle
instruction level if recuired,
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A/BASIC RUN-TIME ENVIRONMENT

A/BRASIC rermits total control of memorw zallocation but two imwort~
ant areas must be rreserved:

1) Oreratind Sustem Aresz - memory at addresses $0000~4001F zre re-
served for orerating swstems arnd rmormally should not he used.

2) Rurm—~Time Fast Scrateh Storadge - 16 bhuwtes of memory 3t addresses
$0020-4002F are used bw subroutimes im BASLIE for Ffast working
storade., AaAng rrodrams that use! stringsy ireut/outeutys or mulbi-
#lication must rnot overwrite this area. Memorw assidrmernts are?

320 - XR tems,. for stringss I/0

$22 ~ I/0 buffer sositiorn sointer

$24 - /0 bhuffer bedg. address

$26 - I/0 buffer character count

$27 - string buffer rointer

$29 - string oreratiornn XR tems.

$28 - multislication overflow wordy string scrateh storsge
$2B-82F - gtring misc,. scratcoh :

Drerating Sustem Interfaces

The RT/468 orersting sustem must be rresernt Lo comeile inm all
casesys and rresent for the obdect srosirazm if it uses either ineut/
outrut to tare or the terminalsy or anw of the real-time or inter-
rurt carablilities.

It the srogram is to he rum on arnother sustemy addresses of
eauivalent I/0 subroutines must he ratehed into BASLIE bhefore
comrilastiony and mo interrurt or resl-time statements used

inm the Program. '
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A rumber of oreratinmg charzcteristics of the comsiler maw he charged
by 'pa3tchingd® memorz locstiorms witiy different values aftar the com—~
riler is loaded into memorw. A cory of the comeiler mew them he
saved for lster use,

Source listimgs of imrartamt I/0 resioms of the commiler are
included for users who have seecial I/0 requiremernts. These

mas be modified 3s desired 3s long 3s the subroutime lamgtnh

arnd addresses 3re not different. The source listinmg bLitled
*BEAS1.0" is the comrile-time I/0 swystem 3nd the listing titled
"RASLIB.1* is an "imasge* of subroutines which msaw bhe includad

in the frodgrzm denerated,

[

INTERRECORD GaAF: The inmterrecord g3s is 2 delaw rlaced hetwsan
tare dsta (or source) records to allow for tarse motor gstarbs/stor,
It is gemerated b tramsmitting 2 series of ASCII MULL (0 char-—
acters., This time is acusl to the sum of the start amd stor Limes
Urnless modifiedr, 90 rulls z2re transmitted which is a 3 second

da3= 3t 30 CFS. The acddresses of the counts are 3174C for rum~time

) ol Bl

(RASLIBY and 40151 +or comrile-time, The court maw he 0 tao 259,

TARLE SIZES: If more tham SK aof RAM is asvailsble the sumibol htahlae
arnd line referernce tables maw he exranded ta 2ermit comeilation

of longer rrograms. The table below refers to the constants

‘X' 3t addresses $0114-30113 3md *"Y" 3t aaddresses £0115-40110C which
ggtablish the tazble sizes, -

MEMORY MUMRER OF NUMEER QF TYR, PROGRA&M X Y
SIZE SYMEOLS LLINE REFS. LENGTH (LINES)

3K 30 100 200-500 1EDZ 1FFE
12K 230 824 2000-4000 2422 2FFE
15K 400 1620 3000=-2999 J4&92 JFF2

CASSETTE FORT CONTROL: A/BASIC as surrlied will bring the conmtrol
FIA (addr $8004-48007) outsrut CH2 *reader control® to 3 high

state for =2ither tare READ or WRITE to 3allow RT/48 to automatic-
3llg switch rorts 3s described im sectionm 8 of the RT/48 Sustems
Marual., It the cassette interface used does NIOT orerate =ros-

erly omn RECORD with this signsl charmsge addresses $148F8 snd $17A7 to
34,

IMFORTANT ARDRESSES:

TaFE RECORD BUFFER: L1C78 TO 1CFS8
SQURCE LIME BUFFERS: 1CF? TO 1D41
DBJECT CODRE BUFFERY 0090 (RYTE COUNT?
0021-0022 (LOAD ARDRESS)
Q093-00aA (RIMNARY DATA RUFFER - MOT HEXi 1)
I/0 SURROUTINE CaALLS:
READ A SQURCE LINE (RETURNS W/CARRY CLEAR FOR E.O0.F.2% 0157
REWIND SOURCE FILE: 0102
LUMF ORJECT CONE BUFFER:D 06825
JUMFP TO RT3 0826




RTEDIT

RTEQUIT z2llows the user to emter or modify am A/BASIC source
=rodram,.  The erosram may use lime rumbers us to 9999, Esch
lime cam contain uer to &4 characters. Im arn 8K sustem 30 srogram
lires may be entered or edited a3t 2 time. For =rodrams longer
than 50 lines: rereating the LOAL/SAVE command seauerce will
read blocks of ur Lo 50 =srogram limes IN/OUT of memory a3t 3 tLime.

COMMANDS
NEW (er? Cléars memary of all rrodram lines.
RT&8 (erd Returng user to RT48MX cormsole mormitor.
LIST {er) Frints all A/BASIC erodram lines in numeric

ascending saquerce.,

[.a MNNNN= {(cr) l.Lists A/BASIC msrodram liney whnere <NNMN> iz the
grie Lo four digit lirme rumber of the srodram
lire.

L.y “BREBR:» EEEE> (Cr) lLists A/BASIC rrodgram lines beginming at
lirme number «<EBBRB> armd endimg at lime roam-—
her <EEEEX>, <RREBRE» ard <EEEE™ maw be one
to four digit lime rwmbers arnd must be sep-—
erated by a comma.

MEM (cor) ’ Directs RTEDIT to =rimt the number of =rodram
limes that cam be added.

FA4888:+,+3% (or) The *FIND STRING" furctiom will cause RTEDIT
' to search the A/BASIC rrogram lines for the

first occurarnce of the charaschter strimg <8x.
Strimg varianle <=5* may cortzin mumericy
alehabetics or grecial characters amd can be
a8 maximum of 32 characters. If 3 mateh
is found the rrodram line cormtaining the
mateh will be srirmted. If mo mateh is made
"NOT FOUND" will be rrinted.

.0Aal (er) Causes RTEDIT to read a3 cassette tare of
sraviously "SAVED" A/BASIC rrodram lines.
If the end of file character is read then
"XEOF%X® is rrintec,

SNNNNZ @ A/RASIC = Entering a one to four digit line

statemert ramber followed bw 38 srace amd 23m A/RASIC
Frodram lime will cause the RTEIIT srodram to
search the srodgram lines inm memory. It no
line mumber equaling ANNNN> is found the
#rogram lime will he sdded. I INNNN> is
found the current srogram line will reslace
the previous rrogram line.

SNNNN> {(cr) Leletes mrodgram lime rumber <NNNN>,
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SAVE (cr) This furection writes 21l the =rosgram lires in
: memory or cassette tare. A/BASIC rFrosgram lines
Wwill he writtern to tare in rnumeric ascending
saquernce, The tare will he written 128 butes .
or 4 lines rer record.

Sy« BERE» s EEEE Frodgram lirmes bedinning at line number <ERER>
arnd ending a3t lime mumber <EEEEX will be written
to cassette tare. Prodgram lines will be
Wwrittar on tare im the sasme format as "BAVE",

ENIY (er) Faerforms fumctiom similar to "SAVE® excert that
' the character °"la" is written as the last char-
acter on the cassette tare, Character "1AT
signifies erd of file (EOQF).

NOTES
1+ No lire longer tham é4 characters is allowed,
2, & lirne rnumber of zero is not rermitted.
3. For commands not recodgnized by RTEDIT the word "WHAT" is Printed.r
4, Cold start= E»0100 ¢ Warm start= E»O013F

5, CONTROL *X* entered hefore 3 carriadge return will delete the
current irmeut line.
CONTROL "0Y entered before a carrissge return will delete the
lsst irpeut limer character by character.

4, For users with more tham B8K RAM memorw the RTELIT srodgram
can be easily modified smd recoms=iled to allow the user to work
withh wue to 127 =rodgram limes imnm memory 3t 3 time.
For 12K swustem change @

010 DIM N(100)sEB$(200)
015 V=100 ¢ FOR K=1 TO V 3 N(K)=0 ! NEXT K

For 146K sustem chande !
010 DIM N(127),B$(254) '
015 V=127 ¢ FOR K=1 TO V ¢ N(K)=( ! NEXT K

-3l




F 001

1000
1060
1000
1000
1000
1000
1000
0100
0100
0100
0100
0147
0147
0147
0174
01A8
o103
O1FE
0229
0254
027F
02AA
Q2035
0300
D32R
0335
034Kk
03A2
03AS
03A5
Q373
O3EBA
03E&
0407
0427
0440
D4R3
Q4R46
0484
O4R4
O4RD
0410
04Nb4
0414
04Na
04ER
04ES
Q4ES8
04ER
04F 4
04F 4
Q4F 4
0350A
050N
0540
Q578
038R

01
02
03
04

05

06

07

08

10

12

15

98

99

100
101
103
105
107
110
115
117
120
125
130
135
140
145
144
145
149
150
155
1460
170
175
180
185
199
200
210
220
230
299
300
305
308
309
310
320
399
400
410
420
430
440
450
460

A/RBASIT

REM FROGRAM ¢
REM COMMANIDS
REM COLI} BTAR
REM
REM INIT/NEW
OFT S
ORG=%0Q100
BASE=%1300
DIM N(3S0)sB%(
BASE=$30
=30 t FOR K=
REM
REM FICK COMM
FPRINT  INFU
IF Z%<H"RT"

C

RTEDIT/VL/LL/12=77/TC —=mmmmmmm e e
P ORTyLIVMEyF/01.0r8s 0 5AsENsNEsL s » (AID s REF y DEL)
T = E»0100 : WARM START = Es013F
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100)

1 TO V ¢ N(RKD)=0 ¢ NEXT K

AN e e e e e e e e e e e e e e e e
T BUF$ 3 Z$=LEFTH(RUF$,2)

THEN 103 : STOF

IF Z%="ME" THEN 900

IF Zs="LI* T
IF Z#="F/" T
IF Z#="L0" T
IF Z#="Gs" T
IF Z$="8A" T
IF Z$="EN" T
IF Z$="ME* T
IF Z$="ls" T
Z=VAL (BUF %)

FRIMT *WHAT®
GOSUR 7000 :
GOTO 100

REM

REM LHELETE/R
GOSUR 4000 ¢
N(K»=0 ¢ IF

GOSUER 5000
FRINT °“MEMOR
N(K)Y=Z

BB (K)I=LEFT$(
GOTO 100

REM

REM LIST ALL
L=1

GOSUER 2000 3
GOSUER 3000 ¢
REM

REM SAVE ALL

L=1 ! H=999%

REM

REM s < BER
GOSUE 4000
Al=0 ! GOTO
REM

HEN 200

HEN 80O

HEM 800

HEN 310

HEN 305

HEN 400

HEN 015

HEN S00

2 IF 230 THEM 145
¢ GOTO 100
IF X«<=64 THEN 130 : FRINT "LINE TOOQ LONG®

EPLACE/ZADD A FROGRAM LINE —-—-——-—————————mmm e e
IF K&V THEM 160

X»4 THEN 160 3 GOTO 100
IF K<V+1 THEN 179

Y FULL® ¢ GOTO 100

RUF$,32) ! BS(K+VI=MILS (BUF6,33,32)

LINES = o o e

IF T=10000 THEN 100
GOTO 220

LINES ON TAPE mmm oo o oo o e
: GOTO 320

By {EEEES ROUTINE =m—=mmmmm e mm oo o

420

REM ENI/SAVE ROUTINE =m o e e e e

Al=1 : L=1 3
(50SUR 4964

GOSUE 2000 3
IF Al=0 THEN
IF X=0 THEN
TWRITE RUF$

H=299%

IF LxH+1 THEN 440 3 IF T<10000 THEN 470
450 3 BUF$=RUF$+CHR%{H1A)  X=X+1

100

3 GOTO 100




F D02

0597
Q503
D3ED
0534
0867
Q4670
0488
Q48R
048R
0&a8E
0804
D&CA
05CA
D6CA
Q&Cn
Q414
Q&0
Q70%
0715
D734
0764
Q7R3
Q705
0803
08342
O83E
0890
Q890
0890
QuRe
O0BE1
0932
Q740
0281
0en7z
0987
0387
0784
OGP R4
QPR7
Q9R7
GPR7
0O9R7
O9R7
QPR7
O9R7
UPCs
o907
QPE7
O?PF9
0/09
DalE
0AZR
OAP"P\
0Rs9
on79e
0ABY%

470
480
490
492
494
494
499
500
510
530
540
598
599
4§00
630
440
650
455
560
465
470
475
690
695
700
710
798
799
800
810
830
850
860
870
398
899
200
910
920
998
999
1000
1001
1998
1999
2000
2020
2050
2100
2150
200
gzbo
2300
2350
2400
2450
2993

A/RBASIC

S1=LEN(B$(S)+B4(5+V))
IF PL+81+1>128 GOSUR 494
BUF$=RBUF$+RS (8)+BS (SH+V)I+CHRS ($T1)

Fl=F1+81+1 ¢ X=X+1 ! IF X»3 GOSUR
TWRITE BUF$%

Fl=0 : X=0 1 BUF$="" ! RETURN

REM

REM Ly« BEBRR:y<EEEE> ROUTINE —==—-
GOSUER 4000

GOSUER 2000 ¢ IF T=10000 THEN 100 !
GOSUE 3000 ¢ GOTO 530

REM

REM ROUTINE LOADS A FROGRAM TAFE
GOSUR 463500

IF X<4 THEN 100

TREAD BUF$

X=GUBSTR(CHRS ($0) s RUF $)

IF X<=Q THEN 470
X=FUEBRSTR(CHR$ ($1A) » BUF$)

IF X=0 THEN 400 ! FRINT °“XEOF%" !
GOSUE 3000 & BS(K+WI="" 3 N(K)=VAL

IF X<=33 THEN 495

B (K+UI=MIIB (BUF$»33,X-33)
BE(K)=L.EFT$(RIUIF$sX~-1)
X1=LEN(BUF$)-X

BUF$=MIN$ (RUF$sX+1,X1) GOTO &350
REM )
REM FINO/<STRING:
ZE=MING(BUF$+3,32)
FUR S 1 TD vt IF N(S) 0 THEN 85S¢

L]

*
.

494 3 GOTO 430

IF LLxH+1 THEN 100
GOTO 100

(BRUF %)

D 00 Gt it el et o S S S G SV W et e} S e St S T bty St Sam

NEXT 8
FRINT Z#+*  NOT FOUND® ! GOTO 100
GOSUE 3000 § GOTO 100
REM
REM MEMORY AVAILABLE ROUTINE —m—=—m e oo e
GOSUE 43500
FRINT X 3 ° LINES AVAILAELE®
BOTO 100
REM
REM

REM SUBROUTINES FOR DECODED COMMANLS ——~——=mmmmem oo
REM

REM |

REM GET NEXT LINE == o oo e
J=1 t T=10000

"Q=N(J)

IF Q=0 THEN 2300

IF L»Q@ THEN 2300

IF Q=L THEN 2400

IF Q=T THEN 2300

T=Q ! §=J

J=J+1l ¢ IF J9U+1 THEN 2020

IF T<»10000 THEN 2450 ! RETURN

T=l. § S=J

L=T+%L ¢ RETURN

REM




o003

Onas
0Al4
Q8
0ACs
0acs
oBlL7
ORl3
OB1S
OR18
QRIA
ORISR
QBSR
QBB
OR94
OBRC
QOBEA
"OREA
OBEM
QC33
0G40
HCA40
QC40
QCH9
OCo9

2999
3000
3998
3299
4000
4G10
4293
4997
5000
S010
5998
5999
5000

4010

S020
4493
5499
6500
4505
4298
L2909
7000
2998
PFP9

REM FRINT LLINE

A/RBASIC

- A o Sarw e S A 58 e S S s P Sab ey e S P s S M T HAY G o et SUE MMl mie Mo MAS Aeeh Svet Gres bemb AL Ghve FOm SO P lomt e et ey

FRINT B&(S)+R$(5+V)

REM

REM IS LINE # ALREADY IN LINE

FOR

K

=1 TQO V

RETURN

REM

REM IS THERE ROOM IN LINE # TARLE

FOR K=1 TOQ V
RETURN

REM

REM FICKRS LOW + HIGH LINE NUMEER
C1=SUBSTR("s " yMING (BUF%+s3,3))
L=VAL(MIL%(RUF$s374))
H=VAL(MIT$ (BUF$,C1+3,4))

REM

TAELE ? —-——--

IF Z=N(K) THEN 4010 3 NEXT K

— - — o ——

IF N(K)=0 THEN S010 ! NEXT K

FOR Ls/Sy

REM HOW MUCH ROOM IN THE LINE # TARLE ? -~-

X=0
X=X
REM

REM LENGTH OF RBUF%

+
+

+1

FOR K=

X=_ENC(EUF%$)
BASE=$1000

ENI

ERRORS 000

Var LEN $0EAS
FGM ILEN $0OEDRC
NIl $OFIIR

FGM &

4

-

T

i (2L R X TUWMD T T NN AT Z
Py P 5

_‘
O =

5

1300
1302
13464
N30
0032
0034
0034
0036
00358
QO3A
003C
OOSE
0080
0062
0064
0065
0068
006A
004C
008k
0070
1000
1081

00
32
&4
00
GO
00
00
00
00
00
QO
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
Q0
00
00
00
Q0
00
00
00
Q0
00
00
00
00
00
00
00
00
00
00
00

1
¢ RETURN

+
L 4

TO V3

RETURN

N(KIY=0 GOSUR &30

+
*

s

——— et o2 o ot oty ot a3 S i Sesm oS 20

[ L T R e

—— S S . o o o) o v TS o

NEXT K IRETURN
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A/BASIC V1.0C ERROR CODES

01 Line number missing

02 Line number duplicated or out of sequence

03 Unrecognized statement

oL Syntax error - specific error not recognizable

05 Variable name missing or in error '

06  Equal sign missing

07  Undefined line reference - no such line number

08 Right parenthesis missing/misnested parentheses

09 Operand missing in expression

10 Destination line number missing or in error

11 Number missing

12  Misnested for/next loop(s)

13 Symbol Table overflow - too many variable names*

14 TIllegal task number

15 Missing, incorrect or wrong type relational operator
16 Delimiter (, or ;) missing

17 Quote missing at end of string

18 Illegal type or missing variable for FOR/NEXT counter
19 Redefined array name

20 Error in array specifcation - )
21 Size specification zero or greater than 255 in DIM
22 Variable storage overflow - tried to allocate past $FFFF
23 Reference to undeclared array

24 Subscript error in array reference

25 Wrong type or error 'in function argument

26 Illegal option

27 Unrecognized operator in string expression

28 Unrecognized operator in string expression ( + missing)
29 Arguments in string function in error or wrong type
30 Too many for/next loops active (max is 16

31 Line reference table overflow#

32 Memory overflow - tried to allocate past $FFFF

33 ON or QOFF missing in IRQ statement

34 GOTO or GOSUB missing

35 - up syntax error, nature not identified

#* These table overflow errors are not program errors. If more
memory is available, either table may be expanded to include
a larger number of entries.




SUMMARY OF A/RASIC LANGUAGE

S b e S o At St Sl Sunf D e e St S Py S Sl Py b bt Ste Smne

ASSIGNMENT STATEMENTS?

LET FORE
CONTROL STATEMENTS? :
Cal L IF «, THEN
FOR ++ TO .. STEF IF +. GOSUR
NEXT ON ERROR GOTO
GOSUER ON OVR GOTO
GOTO RETURN
INFUT/Z0UTRUT
INFUT TREAT
FRINT
SYSTEM CONTROL AND REAL-TIME:
GEN ON NMI GOTO
IRQ ON RETT
IRR OFF STACK
ON IRQ GOTO
COMPILER RIRECTIVES?
RASE END
OIM arT
NUMERIC FUNCTIONS:
ARS FO8 CLK KRNI FEEN
STRING FUNETINNS?
ASC LEN SUBRSTR
CHR$ LEFTS$ MIDg$
STR% TRM% RBUF %
ARITHMETIC/LOGICAL OFERATORS
+ AND
- SBUBTRACT
/  DIVIDE
¥ MULTIFLY
& AND
I OR
4 EXCLUSIVE OR
#  (UNARY) NOT
- (UNARY) NEGATIVE
+ STRING CONCATENATE
SFECIAL SYMEOLS?
( ) FARENTHESES
$ HEXANECIMAL PREFIX
! STATEMENT SEFERATOR

STRING DELIMITER

LINE NUMEERS: 1 TO 9999

TAR

Val.
RIGH

RELATIO

ON NOVER GOTO
ON GOTO

ON .. BOSUR
"STOR

LN

TWRITE

SWITOH

TASK .. OFF
TASK .+, ON
ORG

REM

T

OFERATORS
THAN
THAN

NAI.
LESS
GREATER
EQUAL
MOT EQUAL

LESS Ok EQuUAL
GREATER OR EQUAL
STRING NOT ERQUAL
STRING EQUAL




A/BASIC V 1.,0C SYSTEM ME.IORY MAP
COMPILE TIME

Top of memory

Additional memory not used by
compiler (if any) - may be used
for table expansion
- - - - - == === — == -=| 1FFF
SYMBOL TABLE '
6 bytes/symbol - 50 in 8K system
configuration
———————————————————— 1ED2*
LINE REFERENCE TABLE
4 bytes/reference - 100 in 8K
system configuration
1D42*
BUFFERS AND STACKS "
1BBg
Basic Subroutine Library Area
(BASLIB)
BASIC COMPILER PROGRAM
188
COMPILER WORKING STORAGE
,_ o2
RESERVED FOR OPERATING SYSTEM
2888

# These limit addresses are changable by
user to expand tables above 8K if desired.




Application Note B-2

IMPLEMENTATION OF A/BASIC V1.0C ON THE MOTOROLA EVALUATION
KIT 2 WITH THE DA-1 UPGRADE KIT

A/BASIC V1.0C has hooks built in to support the MEK6800D2
evaluation kit equipped with the MICROWARE DA-1 upgrade kit.

To support A/BASIC, the D2 kit must be equipped with:

1 - At least 8K bytes of RAM memory starting at address 4.
2 - two cassette tape units and appropriate motor control
for each unit.

The compiler must be able to control two tape units, one for
reading the source program and one for writing the object
tape. Automatic motor control is necessary because the com-
piler must alternately activate the READ and WRITE cassette
units. The schematic below can be used to decode READ ON
and WRITE ON from control signals available on the D2 MPU
card. These motor control outputs can drive the motor con-
trol relay circuit also illustrated. The relay’s contacts
are connected to a cable and suitable plug (typically a
micro phono plug) which is plugged into the cassette record-
er’s REMOTE jack.,

READ
. MOTOR
ZC—' CoNTROL
e ‘
INTS FROM : - g
52 KIT @. >0 KL |—>+s5
4 . WRITE
W23 pin 5 P & e MoTOR
55, o
% > - - ___I:_ v o CONTRD‘—:
Iczb T >
N ICLb Icid {>o K2 F—>45
' n2 Z[S

ICL - 4ColB CiMOS QUAD NOR
Ic2 - 7405 TT7L HEX OC. INVERTER

D1,2 - /N9 Diop& |
K L= " RELHV, RADIO SHACK 275004 or 8guiv-

299 /pic. 70,

..‘I_




USING A/BASIC WITH THE MOTOROLA EVALUATION KIT 2 ("0I2 RKIT")
SOFTWARE MODIFICATIONS:

A/BASIC AND RT/EDIT ARE DESIGNED TO RBE USED WITH THE D2 KIT

BUT FATCHES MUST BE MADE TO TELL THE COMFPILER AND, E0LTOR WHERE

THE D2‘S AURIO CASSETTE INTERFACE IS LOCATED IN MEMORY» AS WELL AS
SUFFLYING THE CORRECT CONTROL REGISTER VALUES FOR THE AULIO
CASSETTE INTERFACE ACIA.

TO MAKE THE FATCHES, LOAD THE COMPILER OR ERITOR ANLD USE THE
RT/468 MEMORY CHANGE FUNCTION TO MODIFY THE LLOCATIONS LISTED FOR
EACH., THEN USE THE FUNCH FUNCTION TO CREATE A NEW TAFE WITH THE
MODIFIED VERSION FOR SUBRSEQUENT USE.

FATCHES FOR RT/ZEDRIT:

onAac - o1 OCER —- 10

QLC4 - 10 onoca - 10

QnCA - E7 Qnon - R7

ONCE - 80 ONOE - 80

QLCC - 08 OnOF - 08

SAVE RT/EDIT BY USING THE RT/48 COMMAND: FrOL100yOFLER

FATCHES FOR A/BASICS

16F4 -~ 31 17846 - 31 i8nF -~ 10
1705 - 10 17BRE - 10 18FE - 10
1708 - F7 172C4 - R7 19201 - R7
1709 - 80 17C3 - 80 19202 - 80
1704 - 08 17C46 - 08 1203 -~ 08
i70R - R7

170C - 80

1700 - 08

SAVE A/RASIC BY USING THE RT/48 COMMAND? FrOLQOs LREF




FAGE

Q0010
00020
Q3030
00040
00030

00070
00080
00090
00100
00110
00120
00130
00140

00140
Q01790
00180
00170

00210 .

PO220

00240

00260
Q0270
00280

003060
00310
00320
00330
00340
003350
00360
00370
00380
00370
00400
00410
00420
00430

00430
00460
00470
00480
00420
00500

Qo1

0020
0020
0022
0024
0026
0027
0029

1740

1760

17462
17564
1764
1768
176a
174C
176E
176F
1770

1772

1774
1776
1778

1779
177k
1770
177F
1781

BaSL.IR, 1

0002
0002
0002
0001
0002
0002

Ela1l
£0CC
E3Ad

E350
EO7E

BOO7

86

IF
i
A7
24
81
22
4C
08
6F
@7
OF
LE
39

LF
20
8é
?7
LE

20
22
00
26
80
02

00
26

22

Voo Ve

20

24
04
01
24
24

NAM

OFT
BASL.IEB V1.1
A/BASIC V1.
11/2/77 K.

* ¥ X

X RUN TIME ST
ORG
XSAVE RME
BUFFTR RME
BUFBEG RME
ZONE RME
STRFTR RMRE
STRSAV RME

X RT/68 REFER
CRLF EQU
OUTSF  EQU
OUTCH EQU
INCH EQU
FoaTA  EQU
FIACE EQU
ORG

¥FUT 8FACE IN
Z0UTs  LDA A

¥FUT CHAR IN
Z0uT 8STX
LIX
8TA
LA
CHF
- RHI
INC A

INX

Z0UT2 CLR
8TA A

8TX

DX

RTS

D3

RASLIR, 1L

0

RASIC SUBROUTINE LIRRARY FOR
OC ~ CASSETTE ORIENTEDR
KarLAN

ORAGE
$20

PR RIS

ENCES
$E2141
$E0CC
$EIAS

$EISH0
$EO7E

$8007

$1780
I1/0 RBUFFER
F$20

I/0 RUFFER

XSAVE

BUFFTR

O X

ZONE

f123 RUFFER LIMIT
ZouT2

01X MARK END' OF RUFFER
ZONE .
RUFFTR ‘ .
XSAVE

XINITIALIZE 1I/0

RESET 8TX

ERA
ZINZIQ LDA A

5TA A
ZINZZ2 I.DX

RUFREG
ZINZ2
#1
ZOME
RUFREG




FAGE

Q0510
00320

00540
00550
003460
00570
00380
D050
004600

00620
Q0430
004640
00550
00860
00470
00680

00700
00710
00720
00730
00740

Q0760

00780
00750
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
0091Q
00920
00930
00940
00950
00950
00970
00980

002

1783
1789

1784
1788
173A
178C
178E
1720

17291
1793
1795
1797
1799
1794

17%C
179F
1740

17A3
1747
1749
17AR
17A0
174k
1780

17R1

1783
17ES5
1787
1789
17BE
1780
17RF
17C1
17C4
17C48
17C7
17C8

RASILIR. )

nF
39

80
?6
84
81
26
3P

an
Ad
27
gl
08
20

an
ni

22

e ale

39

Bé6
Cé
an
Ca
4F
sh
SA
26
846
80
80
Bé
8o
B4
Cé
F7
8I
01
39

7E

8]

.
i

XSKIF
Z8KFZ2
Z8KFZ

08
24
07
01
Fé&

STX
RTS

ZONE
RGR
l.IvA
AN
CMF
BNE
RTS

DD

BUFFTR

ZOUTS
ZONE
#7

#1
ZSKFZ2

% FRINT BUFFER - NO CR/LF

ZENIDIEN
ZEEN2

EE
00
OF
2F

ZTAR2
ZTAR

LHErEY)
Do R

X TAR
ZTAR3

BD ZGOUT

ESR
LDA
BEQ
BSR
INX
BRA

BSK
CHMF
BHI

FUNCTION

RTS

BRA

A

B

ZINZ2
QX

ZTAR3
FPROMR

ZERNZ

Z0UTs
ZONE
ZTARR

ZO0uUT

X WRITE RUFFER TO TAFE

12
3C
14

A

ZENDRT

ZENDT2
18

Fia
02
11
ng
03
OR
14
34
BOO7 TaFCON
02

E3Aa&s FRCHR

L.OA
LDaA
BSR
L.DA
CLR
BSR
DEC
BNE
LIa
BSR
KSR
LIy
BRSR
LTA
LA
STA
BSR
NOF
RTS
JHP

2]
E

R
A

B

A

A

E

612
F43C
TAFCON
20

TAFE ON CODE

FRCHR

ZENDT2
#2
FRCHR
ZENDEN
#3
FRCHR
£414
F4634
FIACE
FRCHR
FATCH AREA FOR

OUTCH

D2 KIT




FAaGE Q03 BASILIR.1

01000 X FRINT BUFFER + CR/LF

01010 17CE 8D C4 ZENDER BSR ZENDEN
01020 17CI 8@ AE ZCRLF  ESR ZINZIO .
01030 17CF 7E E141 JHF CRLLF :

FAGE 009 EASILIE.1

02870 ¥ READ TAFE DATA RECORD
02880 18LE 8& 11 ZRDOREC LA A #4111 ‘
02890 18E0 Cé 3C LoA B #$3C CONTROL. CODES
022¢0 18E2 8D 1D BSR XCNTRL TURN ON LOAD
02910 18E4 RD E330 ZREC2 JSR INCH SEARCH FOR SOR
02920 18E7 81 02 CHMF A #2 START OF RECORD CHAR?
02930 18E9 26 F? BNE ZREC2
02940 1BER SF CLR R BET UF CHAR. COUNT
02950 18EC ED E350 ZREC3 JSR INCH
02960 18EF 81 03 CMF A £#3
02970 18F1 27 08 REQ IRECA EOR DETECTED
02980 18F3 A7 00 8TAa A 0+X
02920 18F5 08 INX
03000 18F6 3C INC R RUMP CHAR COWUNT
0301¢ 18F7 L1 80 CMF B #128 - BUFFER FULLT
03020 18F9? 25 F1 ECS ZREC3 GET ANOTHER IF NOT
03030 18FE &F 00 ZREC4  CLR 0sX MARK END OF RUFFER
03040 18FL} 86 13 LA A #%$13 REAL' OFF CODE

- 03030 18FF Cé 34 LA B $434 FIA CNTRL BYTE
030460 1201 BRI E3A&6 XCNTRL JSR QUTCH XMIT CONTROL. COLDE
03070 1204 F7 8007 85TA B FFIACH .

03080 1707 39 RTS




FAGE

03100
03110
03120
03130
03140
03150
031460
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310

03320
03330
© 03340
03330
03340
03370
03380
03390
03400
03410
03420
03430
03440
03430
03440
03470
03480
03490
033500
03510
03320

010

1908
190aA
1900

1210
1912
1914
1916
191?
191B
1910
191F
1921
1922
1924
1927
1929
192k

1920
192F
1930
1931
1932
1933
1934
1935
1934
1937
1939
193A
193K
193E
1940
1942
1944
1944
1948
1944
194C
194E

1930

19353
19354
1936
1957
1738

BASLIR.1

84
BRI
ED

OF
LF
Cé
RD
81
26
?C
27
09

ED
20
81
24

8
20
24
44
45
4C
24
04
30
EE

31
31
EII
8n
LE

20

A7
81
26
&F
86
27
7E
So
27
08
2A
20

3F
E3aé
EOCC

22

24
80
E3S50
OF
0oC
24
oC

00
E3A6
EX
18
17

07

00

EO7E
ocC
24
CC.

00

on
09
00

246
E141

co

EC

BACKSFACET

¥ READ TERMINAL INFUT LINE
ZROLIN LA A #77
- JSR OUTCH
JER QUTSF
X READ INFUT BUFFER
ZRIBUF STX BUFFTR
STX BUFREG
LA B #1128
ZRBUF2 SR INCH
CMF A #$F
BNE CHRIEL
CRX BUFRERG
BER LINKIL
DEX
LIld A OsX
J8R OuUTCH
BRA ZREBUFZ2
CHKIEL CMF A #%$18
ENE ZREUF4
k DELETE I.INE
LINKIL BSR ZREBUF3
FCC S XDEILLX/
FCR 4
ZRBUF3 T8X
Lox 0vX
INS
INS :
JSR FOATA
BSR ZRLIN3
LIX BUFEBEG
BRA ZRIOERUF
ZRBUF4 -5TA A 0sX .
CMF A #3100
BENE ZRRBUFS
CLR Oy X
ZRLINZ LA A #1
STA A ZONE
SMF CRLF
ZRBUFS TST R B
EEQ ZREUF2
INX .
LEC E
BRA - ZRBUF 2




FAGE 073 EAS1.0C _

03307 ¥ A/BRASIC V1.0C CASSETTE-ORIENTEDR INPUT/CUTFUT

3308 ¥ SUBRRDUTINE FACKAGE

03310 ' ¥ JMF TABLE TO RT/48 ROUTINES

03311 1460E 7E EOQOEA TAFQUT JMF $EOEA '

03312 16E1 7E E3AS FRNTCH JMP BE3A4 ~ CUNSBOLE OUTFUT CHAR
03313 14E4 7E E350 INCH  JMF $E3F0" CONSOLE “INFUT CHAR
03314 © EléA  CLNUF EQRW $E144 RT/48 ENTRY POINT
03315 1&E7 7E EOC8 QUTAHS - JMF $EQOCS FRINT 4 HEX + &F
03316 "k -

03317 L&4EA 7E EOCA QUT2HS JMP SEOCA - FRINT 2 HEX + SF
03318 1&ED 7E E141 OUTEOL JMF $E141 FRINT CRTLF -
03319 146F0 7E EO7E RTFDAT JMF . $EO7E PRINT CHAR., STRING
03321 X TAFE OUTFUT DREVICE ON

03322 146F3 86 12 ORJFWD LDA A  #$12 TAFE ON CHAR

03323 146F5 Cé6 3C LDA B H#%3C FTA CONTRL BYTE
03324 14F7 8L OF BSR - TAFCON

03325 14FP L6 42 LA B NULCNT

033246 1&FR 27 06 REQR DELAYZ2

03327 14FD 4F DELAY CLR A

03328 14FE 8Dn El RSK FRNTCH

03329 1700 SA DEC B . o
03330 L701 26 F&  BNE DELAY

03331 1703 3% DELAYZ RTS

03333 X TAFE OUTFUT DEVICE OFF

03334 1704 86 14 ORJSTF LIA A& #%14 TAFE OFF CHAR

03335 1706 C& 34 CIA B #5349 FIA CNTRL BYTE

03337 1708 80 D7 - TAFCON ESR - PRNTCH
03333 1708 F7 8007 STA B %8007

03332 170D 01 NOF
03340 170K 39 RTS
D b o .

03343 . ' ¥ SUBR 7O REWIND SOURCE FILE
03344 170F 8I IC SRCREW RSR QUTEOL -
03345 1711 CE 17394 LDX FREWMSG
03346 1714 8L DA ESR RTFDAT FRINT MESSAGE
03347 1714 20 CC i BrRA - INCH - WALT FOR CHR
03349 ¥ BSUBR TO GET S0URCE LINE o
03330 1718 Cé 48 NEWRUF LIA B #72 .
03351 171ia 80 27 ESR. NEWRF?

we 1710 37 NEWEFZ FSH E SET MAX THAR CUUNT o
03353 1710 DE F3 = NEWRFJF LDX SREPTR GET TaFE BUF FTR
03334 171F a6 00 ' LA A OsX GET MEXT CHR
03355 17321 Z& 04 HNE NEWEF 4 FERA TF NOT ENT OF RETORD
033346 1723 80 25 BSR SRCREC REAL A NEW TAFE RECORD

03357 1723 20 Fé ERA NEWEF3




FAGE 074 BAS1.00

03338 1727 08 NEWRF4 INX AV TAPE RUF FTR
03339 1728 IF F3 3TX SRCPTR SAVE IT

23360 172a 33 FUL B

033481 172k 81 1A CMF A #s$1A

03362 1720 26 02 ENE MNEWERFS

03363 172F 9OC CLC

03364 1730 3?2 RTS: -

033463 1731 DE 31 NEWRFS LIOX BUFFTR GET LINE, BUF FTR
Q33646 1733 A7 QO 8TA A Q»X OROF IN THIEE CHR
Q3367 1733 08 INX '

03368 1736 LF 31 STX BUFFTR

03349 1738 81 On CHMF A  #8$0

03370 173a 27 Q7 BEQ NEWEF?

03371 173C SA -~ DEC. B ‘

03372 1730 26 DI BNE MEWEBF2

03373 173F 86 0D LA A  #¢0

03374 1741 A7 00 . 8TAa A 00X

03372 1743 CE 1CF? NEWRF? LDX FLINRBUF

03375 1746 DF 31 STX BUFFTR

03377 1748 0OI SEC

Q3378 1749 39 RTS

03380 % SUEBR TO READ A TAFE RECORDs USES SUER
03381 X °*ZRDRUF® FROM BRASLIER

03382 174A4 8L 03 SRUREEC BSR SRELE2 . INIT PFTRS B
03383 174C BD 18IE JSK $180E CALL SUER

03384 174F CE 1C€78 SRECZ LDX FTAPEBUF

Q3383 1732 0F F3 STX SRCFTR

03384 1734 39 RTS

03388 ¥ SUER TQ IMIT I/0

0338% 1755 8L F8 INZIO BSR SREC2

Q3390 1737 4F Q0 CLR 0sX

03391 1759 39 RTS

Q3372 1734 50 REWMSG FCC /FASS2/

Q3393 173F 04 FCR 34
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