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This rrosgram and its associated deocumentatior areg provided orn
the understending that each is fer sindle end wse by the
Furchaser, Rewsroduction of this erograzsw or marual Dy any weans
whatvoovery or storade in any retrieval susten: othor than  for
the srecific use of the oridinosl Fuerchaserr is erohibited,

Notice Lo User

v

Every effort has beer made to make this software and ils
associsted wmanual as  accuraste and functional ass rossible. The
Yiasbility of MicroWorld will be limited to maling available tLo
FUrChaeors S51CH urdates and  corrections as maw  be  found
FMeCEssSary. MicroWorld reserves the risht to make alterations
to the softuware surerlied at any time without motice,

. . e ‘ ,
It is the rosronsihilits of +‘he vser to dotz2rmine  the
suitlablility of these materials for his uso,
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USING THIS MANUAL

O M s W WS Bee S e e e e B R v N e e

This manual is divided into three main sections,

If you kriow what vou are doingy then do straight to Section 3
which tabulates in summare form the suntax of this RASIC. anog

other rertinent details related to using the interrreter.
X _

If vwou know nothing at all, then start at Section 1 ard work
Ygour way -through., If you rezlly krnow nothing about RASIC: then
this marnual moy rnot be sufficient on its own. It does rot
rretend to be a comrrehensive *Teach Yourself RASIC® book.

You will do well to skim this manual the first time throusgh
and det a wvaguer oversll ides of everuthing that is ir here,
Then re-read it in more detail. An attemrt has been made to
develor the concerts seauentially., Howevery occasionally it has
been neccessary to introduce 8 toric out of secuencer with little

#eelanation at  that rointy in order to trest comrletely the
current idea. So although this manual tries Lo follow a
seavential orders it is rnot alwaus Fossible to achieve lLhig
ideal. XIf wyou do rot understand a section on first readindy lkeer
readind and tryindg out the examrles gourselfs and return to that
section later. It will gradusally all fsll into #lace.,

Section 2 provides & comrrehensive exrlanation of easch
instruction and functions together with numerous  exameles  to
illustrate the wuses of each., If wou find vourself askindg the
auestion *I wonder what would harren ifees®y don’t look for the
answer in this marnual., Try it on pour comrutery for that is the
ultimate reference. That way uou will obtain THE correct answer,
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HHAT THIS DRASIC 18
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This BASIC interrreter for the Sidrnetics 2650 microeomputerQ
has been written to conform as closely as rossible to ANSI
standard RASIC. As-such it should be rossible to enter RASIC

rrogramas . from wvarious sources and run most of them withowut
modifica%ions beindg reauired Lo accomodate anuy of Lhe auirks of
this rarticular version of ERASIC, Nesrite this dintentiony

because of the wide variation of versions of RASIC, it is
necessary  to list a8 number of instances where this RASIC maw
differ from the BASIC with which wou are familiar. A few of
these differences result because this BFASIC reauires a more
structured sontax i some instructions, while others occur
because different versions of RASIC execute the same instruction
in different waws and one of these ortions has to be selected
from the available choices,

For examrele a8 clarificastion needs to be made about the STRING
function RIGHT$(AS$!N). Some versions of HBASIC, interrret this
instruction to mean "return the substring of A% from the Nth
character to the end of A%$*s This ERASIC» i common with most,
microcomputer wversions of BRASICy will returrn the *last H
characters of the string At°,

The second consideration concerns the neming of VARIALKLES.
NUMERIC VARIADLE names can be either 3 sindle lettery or a.sindgle
letter followed by a sindle digit between 0 and 7 inlusive,
However 8 and 9 are not rermitted, A significant simelification
of the routines handling the varialiles occurs by calculating  in
base 08 vather than base 10, It is thought that this will rot be
an excessive limitation since many versions of RASIC do not}allow
two character riames at all, ‘ '

Thirdly, KEYWORDS must mot contain imbedded SFACEG. GO ‘TO
and GO SUR containming a space are NOT rermitted armd will be
disdrosed as a SYNTOX ERROR ., '

The fourth restriction this KRASIC imroses concerns the
NHIMensionindg of  ARRAYS. All ARRAYS must be DIMensioned,
Implicit dimensioning of arraus is not rrovided, Grouring
IIMension statements at the start of 2 rrodramy todether with
comments to  exrlain the rurrose of each VARIABLEy is sgood
rrodramming sractice.

Fifthluy 5oth of the functions LOG(X) and EXF(X) are
calculated to base 10 rather than Liase e.
A

Finally onlwy ONE DIMENSIONAL ARRAYS are surrorted by this
version of BASIC, A two dimensional array (or a
multi-dimensional arraw) can be sunthesised auite easily by
arrvorriate rrodgramming techniauesy so this is rnot a8 severe
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limitation., This techriaue is described in the section about
VARIADLES,

If wou B38re new to  BASIC rrogdrasmmingr srend a lot of time
truing out the nrumerous examrles illustrating each of the
instructions., Invent examrles of 4your oOwne If wou are an
exrerienced EASIC srodrammers vyou should endow the exrerience of
usind this reasonably comrleter. standard version of RASIC on wour
2650 microcomruter system. ‘
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SYSTEN REQUIREMENTS
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Minimum . reauirementd of wour sustem to A
interrreter arel- /

i, £ﬁ(,monitoh;{ProSramjﬁlbcatéﬂgﬁktﬁ&?QﬁZﬁﬁEﬁ?ﬁEﬁ? such  as
' PIFRUGCL) or BRINBUGC(2). If srnother monitor is used
thern it will be necessary to chansge the I/0 addresses.

These are detoiled in arrendix e. '

2, ﬁf\'ead/ldrite memors between $500 and $7FF for Interrreter
scratchrad.,

3. Either Read  Only  Memory containing the (BASICE
lintererretery or Read/Urite Memorw between {800 andf
i1 $1FFF; to store the BASIC interrreter srodram,

4, [Read/Urite memory commencing at $2000f for source rrodram
arnd arraw variable storades, The size of +the erodram
which carnm be run will derend on the amount of memorwy:
available here. 4K is & recommended minimumy The
start address of rrodram storage .maw be chandgeg by
joltering the address constant in $1477 = $1478 to roint
to the nev storade stavting address. Refer to
arrendices d and e for morve details.

»

START ANRESS

The [BTART ANDRESY for thE HABIC Jhterrret@ntixitoily Turing
G800y if wusing FIFRUG or BINIUGs will commence execution of the
BEASIC interrreter., : .

For srecific details about adarting this EASILL to uour
sustemr refer to the attatchment describing the ‘Personalitu
module’ installed in wour BAGIC . '

(1) PIFRUG coruyright SIGNETICS. (2) RINRUG coruright I.Rinnie.
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CONSTANTSy VARIALLES ANI' EXFRESSTIONS
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A clear understanding of each of these three fundamental
~concerts is reauired before wou will be able to understand musch
of the rest of this marmal., This is because these terms will be
used freely and it will be assumed that the reader knouws the
meaning of the terms CONSTANTs VARIAKLE and EXPRESSION as srrlied
to EASIC, ‘

CONSTANTS

— - —— -

A CONSTANT is a riece of data contained in @& EASIC eFrodgram
which is fixed and does not chanse with the running of ~the
erodram. Two tures of CONSTANT are allowed. A CONSTANT may be 3
NUMERIC CONSTANTs in which case it will be 3 rumber,

For examrlel- 6 ) 284.3 1.98E-6 ~99.,2

Altermativeluy a CONSTANT maw be a8 STRING CONSTANT: in which case
it will consist of a string of anwy printable characters,

for examrlei—- °*FRER® *HELLO THERE"®

A STRING CONSTANT is rormallu enclosed in auotes to ensure that
the BASIC intersreter knows where it begins and ends.

Each of the lines of RASIC below contains a CONSTANT,

10 LET A=1.46 1,46 is a NUMERIC CONSTANT
20 FRINT®HELLO® *HELLO® is a STKRING CONSTANT
VARIARLES

A VARJAKELE is a drour of memory locations which EASIC uses to
store either a number or 3 string of characters. Each drour of
memory locations is referenced by a3 NAME. The following are some
examrles of valid variasble names, See rade 20 for more details
about namind variables. .

A Al n n7z NUMERIC VARIARLE NAMES

AS Gs . , STRING VARIAEBLE NAMES :

A drour of memory locations used to store a rumbher is called
a NOMERIC VARIABLE» while a drour of memory locations used to
store 3 string of characters is called a STRING VARIAEBLE., The
main difference between CONSTANTS and VARIABLES is that the value
of a CONSTANT is fixedy whereas the value or contents of a
VARIAELE may be altered during the running of a rFrodram.

-8~
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EXFRESGSTONS
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Ar EXPRESSION is anw valid combination of the followins.,

CONGBTANTS
VARTARLES

MATHEHAEICAL OFERATORq
FUNCTIO

Examrles of EXPRESSIONS

(A+4)%E
INT(RNDI(1)%100)
LEFT(A%»A-8%4)
UNL(HIDI(NSs4,3)

DASIC will rearly alwaws allow arn EXFRESSION to be used in ang
rlace in 3 statement where 2 sindle variable is srecified.

For oxamrle! -

LENC(A$Y "FRED®*+HS)
SIN(I60%E+0.,1)
RIGHT$ (A$+RSyR1C/3)

EASIC will evaluate any EXFRESSIONS first» accorvrding to ite
prioritiy rules. These are treated in detail in the section or-~
mathematical orerators. If brackets sre included to srecify an
order of evaluation for an EXFRESSION themnm RASIC will commence: at
the innermost braclkets and work outwards,.

For an EXFRESSION to be valids each of its comronents must
evaluate to either a NUMRBER or a STRING. It does rot make sense
to try to evaluate an exepression which consists of a3 mixture of
numbers and strinds. Eoth of +the following EXFRESSIONS are
invalid becsause they osttemrt to wmix comronents which evaluate to
both nuubers and stringdgs in the orne EXPRESSION. Loth will
generate a TYFE ERROR.,

10 LET Ag=R3+n INVALID
20 A=SIN(AS+1) INVALID
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HOW COMFLICATED CAN AN EXFRESSION RE ?
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The lendth of one line of RASIC dodefiisEIimitedacto s 7Y
{characters) the lendgth of the inrut bufferr s0 an exrFrression can
hever be londger than one line, A RUFFER ERROR will result 1if
sore tham 79 characters are entered on the orne line.

More imrortantly, the intent of 3 lond exrression is wusually
obscured by its comrlexity. It is better rrodgromming sractice to
break a lond exrression ur into a courle of short exrFressions,
Ghort lines are also easier to correct when vou make a turing
error. The followind lond exrression solves the resistsnce of
three resistors in rarallel,

S REM R = EFFECTIVE RESISTANCE OF R1» R2» R3 IN FARALLEL
10 R=1/((1/R1)+(1/R2)+(1/R3))

This can be much more clearly written as four lines,

5 REM C = CONDUCTANCE
10 C1=1/R1

20 C2=1/R2

30 C3=1/K3

40 C=C1+C24C3

50 R=1/C

Althoudgh this second examele does use more VARIARLE NAMES and
hence a3 little more memory» the meaming of the eyxrression is much
clearer,

Rfememher that KASIC will 3llow a NUMERIC EXFRESSION answnere
a NUMERIC VARIAERLE is srecifiedy anmd will a3llow a STRING
EXFRESSION almost anuwhere a3 STRING VARIARLE is srecified.

-10-
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ENTERING 0 FROGRAM -
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The first three COMMANDS wilh which to become familiar are

NEY

Ld tells HASIC

Eoth HNEW arnd OLD cen be abbreviated to their first
letter only. Turing ‘N’ instead of ‘NEW’ of ‘0’ instead of
OLD is rerfectlu asccertable. )
ggsﬂ will 1list the erodram uwou have entered, LISTing is
diccussed in . dreater detail laters For the moment it is
sufficient to know that turing ‘L’ will list wour entire
rrodrame  The LIST commend is discussed in dreater detail on
rade 14, -
YOUR FIKRST FPROGRAM -

Surrose this is wour first time and there is no OLD EASIC
rrodram in memory. After tyrindg NEW (or Just N)» ture a Carriade
Returms <cr>. Every time wou want RASIC to act uron the line of
text or commands uou have Just tured iny rpress the Carrisde
Return  kew <erd. Nothing will harren until sou do. IT wou make
s mistake while tueing in a line wou can use the [Backsrace keyf
(Contro)l and H rressed at the same time if wour kewboard doesn’t

have a srecial Racksrace ked) to backsrace along the line to
mistaley
vou really make a3 mess of turing 3 liner
This will

line

NEW 01D

tells RASIC that it should delete from memory all traces of

any rrevious srodram and that

Prodarone.

thet there is aslreadu
which wou have rreviously tured
that it should use this.

You MUST
doindg anuthing else, If
will det a FILE ERROR, If vou
existsr wou will slso dget 8 FILE

then sinrly ture the

hu pressing the DElLete keuy

LLIST
you are about to enter a new
a KASIC mrodram in  memory

in or loaded from tarer and

do either a8 NEW or an OLI or 8 LOAD before
your don’t

‘aren a file’ then "wou
do an OLD and no valid file
CRROR.

the
correct letters over the tor, If
vouy can delete the whole

dolete the whole line

and wou can start all over adgain. The lime will end wur  looking
like this

~CURSES MY TPYNDG ID DYSLECTXICXXX ,

- . )

The three ssterisks tell wou that the whole 1line has been
deleted.



MicroWorld HASIC lUser’s Manusl

A SAMFLE FROGRAM

- D . N e e Bw M S G B Bm W W e

Try entering the short srodgram below., At the moment wou maw
not know what each of the EASIC statements does, This does not
matter for row. Getting the srogram into the comruter is the
imrortant thindg, Just  ture in each line as it arrears. o not
fordet to rress the CARRIAGE RETURNs abbrevisted Lerr  elsewhere
in this manuals, at the end of each line.

10 FRINT °*WHAT IS YOUR NAME®?
20 INFUT N¢

30 FRINT °*HELLO *9

40 FRINT N$

S0 END

RUNNING THE SAMFLE FROGRAM
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Once the rrodgram has been entered and ang mistakes have been
corrected by returing the liness wou can command EASIC to start
erxecuting the wrodgram by tspins o

RUN <<er>

or the abbreviation ‘R’ RASIC will start executing the
instructions contairmed in the rrodgram bedinning at the lowost
line rumbers in this case 10y and workindg ur,

WHAT WILL HAFFEN -~

Since HAS1C makes wuse of everudaw . words in the Endlish

languadey wou have erobably duessed e€ome of the thindgs this
Frrodram will do slready. First the computer will rrint,

-

WHAT IS YOUR NAME? | ,

on the terminal. Line 10 causes ‘WHAT IS YOUR NAME’ to be
rrinted and then - the INFUT statenent on line 20 rrints the
auestion mark to rromet wou to input data from the kevyboard,
When vou have tyred in uwvour namey a3nd after wou rFress <cr> to
tell EASIC that wou have finished turindg ity (how else is it
doirgd to krow 7) HASIC takes the strindg of characters in wour
name» and assidns it to the string variable called N$. ’

Line 326' causes HASIC to rrint the string constant °*HELLO®.
It i called a CONSTANT because it doesn’t chandge. BRAGSIC knows
that it is a3 string because it enclosed in cuotes. The semicolon
at the end of the line tells EASIC to NOT start 3 new line at the
end of the erint statements othervise it would automatically do
S0
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The reason fTor inhibiting the new line ie because line @0
prints out wour names which is sltored in the wvariable N$» and
this should arrear on the sswme lime as "HELLO®.

LINE NUMEERS .

- " o o o W

Some thinsgs are immediately obvious evernn in this short FEAC
PTOdram,

1. Everw line begins with_a numberf

Lire numbers serve several purroses in RASIC. Theu tell
the DASIC interrreter that * the line beins inrut is 8 line
to be stored in memoru® rather than acted uron immedistely,
1f the lire does NOT bedin with a3 number thern the RBASBIC
interrreter assumes that the line is 3 command lilke NEW or
OLD or some other imstruction and that vou wish it to act on
that instruction immediastelw, Most BASIC instructions can
he executed directlyu, This 1s called IMMERIATE MOIE
OFERATION and is described im more detail later.

The second rurrose of a8 line nunber is to identify the
agrder in which BASIC is to execute the instructions. EASIC
will start at the lowest lirme number and rroceed wurwardss
unless a branch instruction in the rrodram interurts this
seauence. Jf the prodram does contain  branch instructionsy
therns the line rnumbere rrovide a8 destination address for the
branch to do to. . ‘

Thirdly if wou want to alter the rrodrams» 9ou can chante
a line hy simrly tuyring the new line using the same line
frumber os  the  line wou want it to rerlace. Alternativelyd
wyou can insert a new line into the rrodgram by gdgivimg it @3
line nusber between two existing line numbers. Thot s whu
the line rumbers of the samrle rprodram increment b 10 each
times to allow rlenty of srace for extra lines to be added.
The maximum line number allowed is 99995 so there are amprle
numbers available for even the londgest rrodram.

2, The first word in each line is an INSTRUCTION to RASIC to do
somethind.,

This is called a KEYWORDI's A KEYWORD is analodous to the
verb in ar Endlish sentence and a STATEMENT is amnaladous to
the comrlete sentence, Each line can ‘contain more than one
 STATEMENT if cach statement is serarated by a colon “37.

-3~
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MULTIFLE STATEMENT LINES
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The samrle rFrodram asbove could have been writterm in o much
more concise form by including move Lhan orie BASIC stotement on
each lirie, -

S REM A TEST FROGRAM TO SAY HELLO TO YOU
10 FRINT*WHAT IS YOUR NAME®3 ¢ INFUT N$ ¢ FRINT °*HELLO °*iN$
20 END ' '

A ‘MULTIFPLE STATEMENT LINE/ consists of /[RASIC statemertd tured
fon the same line’ and serarsted by a colony ‘874 The {ma:iimund
ilendth of 3 MULTIFLE STATEMENT LINE is 79 characterss since this
is the lendth of the inrut buffer. A EUFFER ERROR will result if
more than 79 charscters are entered or the one line.

Normally it will not make any differernce to the esxecution of
8 Frrodram Wwhether the lines are tured in seraratelw or tured in
with multirle statements orn the one line. However if the lirne
contains an IF - THEN statementy the statements on the line after
the THEN will only be executed if the IF - THEN statement is’
TRUE . If it 1is FALSEy the prosgram will not execute any of the
statements following the THEN» but will contirnwe to the next
rambered line of Pprodram. Often this feature can be used to
advantade to avoid using 3 GOTO imstruction since it allows more
than one instruction to be executed if 3 test is TRUE,

HULTIFLE STATEMENT LINES are not a8 feature that should bhe
used indiscriminantly., There is considerably more work invelved
in correctindg a MULTIFLE STATEMENT LINE than in returingd one of
the three or four sindle lines which would be its eauivalent.

Using 38 MULTIFLE STATEMENT LINE does save the small amount of
extra memory srace which a8 line number usesy but unless wou are a
very confident rFrodrammer or the asdditiornal statements form rart
of an IF - THEN statements it is probably better to uwse a8 sindle
statement rper liner at least initiallwu,

-

LISTING

To LIST the prodram wou have entered use the LIST command.
The abbreviation ‘L’ will zlso,works Turindg LIST <cr> will 1list
the entire rrogram. If wour sreodram is very long it is rrobable
that vou will only want to look at a3 small section at' a3 time.
The command ' : .

LIST 20-30

will 1list all the lines between line 20 and lire 30y in the case
of the examrle on rade 12

-14-
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20 INFUT N$ .
B0 FRINT CHELLO "

>

will be outeut to the terminal. Everr if the lines srecified
don‘t actually exist, the LIST command will print out a8ll the
lines with numbers between those sreciftied, !

LIST 20

will list onlw line 20, The list command could he abbreviated to
L20

and still rroduce the same resulis as before.

. fhe outrut of a LISTing con be directed to one of the other
outrut rorts by using a statement of the form

LIST#n»20-30

where n is the number of one of the I/0 rorts.,  See arrendix - f
for more details. .

Pressing the BREAK key during listing will stor the listing
and return BASIC to the edit mode.

LEND] .
Line 60 is an ENIl statement. It,tells LRASIC that this is the

.end of the Prodram. The ENI' statement should be the last
statement in the rrodgram,

[REH

—— .

A 1line bedinning with REM i¢ considered bw EASIC to be a
comment or remark line. Angthind after a REM on a3 line |is
skirred over by BASICy including any multirle statements! REM is
used to insert comments into 3 rrodgram to rrovide an exrlanation
of whot 1is mesnt to be harrenindg., REMarks do take Ur memory
space and also take time to execute. A REMark magw not have any
other statements following it since BASIC will ignore them since
it considers everuthing which follows the REM to be a comment
irncluding colons. A REMark maw not follow a3 DATA statement on

the same line or it will 8lso be interrreted as data.
LY
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THE IMMEDIATE MODE
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orne of the most helrful features of HASIC as a hisgh level
ianduade is the interactive feature krown as the IMMEDIATE MODE.
[ASIC allows wou to ture in a line of instructions and execute it
immediateiu by pressing return. To exccute a BASIC statement 1in
the IMMEDIATE MODEy» merelw ture in the statement without a line
numher. For examslel-

FRINT*THIS I8 AN IMMELIATE MODE STATEMENT®

will cause
THIS IS AN IMMEDIATE MODE STATEMENT

to be rrinted on the terminal.
A more useful examrle is illustrated bLelow. The RASIC line
FOR I=1 TO 10 (FRINT I»IXI,»IXIXI INEXT I | |

will cause the followindg table of sauares and cubes” of the
rumbers between 1 and 10 to be printed as follows.

1 1 1

2 4 8

3 4 27

4 16 64

S 29 125
6 36 216
7 49 343
8 64 912
9 81 729
i0 100 1000

All this carm bhe done with one line of RASIC code. The
IMMEI'TATE MORE allows wour comruter to be wsed as a8 rowerful
. caleculator merely by turing in 3 line of RASIC instructions.

some instructions are not rermitted in the IMMEDIATE MODE.
- For examrler DATAy INFUT, STOF, and RETURN make no sense when
executed in the IMMEDIATE MODE. Each of these instructions will
be discussed in dgreater d?tail later in this manual. '

Once the execution of 2 prodram has been haltedy either by 3
STOF statement or by rressing the brealk kewyr the current values
of vuoch of the variables may be insrected using the TJTHUMEDIATE
MOIIE. So by arrrorriatelw eplacindg STOP statements and COMTiruincdy
it is rossible to ster throudh the rrodram and see exactly whatl -
harrens to each variable at every statement. For examrle turind

-16~
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FRINT A& <crr

without & lime rnumbery will cause the current value of the
varichle A to he mrinted out, The INMHEDIATE MORE s an  ddeal
method of ‘truing out’ BASIC instructions to see what thew cdor
particularly if wou are unfamiliar with BASIC. Tru snmeland S50 .

[BTOF ~ CONTINUE

—— - - " B m o S Sl S e e

GTOF does rrecisely what it ssus = it stors the execution of .
the srodram. OTOF leaves everuthind ‘ag is’y all variables will
still contoin their current value and 21l arravs will remain set
up so that the contents of thesé may be inspected wsing FRINT
statements in  the IMMEDITATE MODE. After the contents aof the
various variables have been insrecteds and  rrovided no charrdes
have bLeen made to the rrogdramy the execution of the rrodvram Ccan
be resumed from where it storred by usind the CONTINUE
instruction to continue.

ENDy howevers signifies the rhusical end of the erodram a4
well as termimating the execution of the rrosram..

surpose the eprogram listed bhelow was rrinting out unexrected
values. You could insert a STOF imstruction at line 50y examine
the values of Cy C1y C2 and C3 and then continue with the
esecution of the rrogram by usindg CONTINUE.,

10 REM TEST FROGRAM TO DEMONSTRATE THEL STOF INSTRUCTION
20 Ci=1/R1
30 C2=1/R2
40 C3=1/R3
%0 C=C14C2+C3
. 60 R=1/C
- 70 END

The instruction
55 FRINT"STOP AT S55° ¢ STOF

inserted into the erodrams would couse KASIC to stor executind
Lthe rrodram at line §95 and rrint

STOF AT 55

Surrose that 1 had been entered as Rly 2 as R2 and 4 a8s R3.
The value of the varisbles Cl» £2» €3 and C could be insrected bu
tspivs :

FRINT C1,C2,C37C

which would cause thé following to be erinted out,

-y7~-
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Other STOF instructions could have been inserted at olher
places in the srogram. Uhen execution of the rrogram was resumed
usinmg CONTINUEY it would have storred adain at the mext STOF
statemernt. CONTINUE cannot be used if wou have modified the
rrogramy because when wou srecifu the line number of the line wou
wish to rerlaces RASIC loses its rointer to the line rnumber at
which it is to continuesy 35 well as destrowing a rnumber of other
rointers.,

(S1ZE/

The SI1ZE command will rrint on the terminal the rnumber of
memory locations used to store the rrosHramy in decimal. Also- if
ithe srogram has dJdust been TUnY the mumber of memory locations
used for both the rrodram and variable storadge will be erinted as
well.

In fact the rumber rrinted will be one less than the lensgthe.
This is because of the format of the file which begins with &
$02y STX marker followed by a8 ser» and terminates with a Ol ol S
followed by a3 $03 ETX marhker. Fecause the three ‘hutes
(02)<er>(03) sre rresent even when no prodgram  is rresenty the
SIZE command immediatelw after 3 NEW will return a8 size of 2y the
lendgth of the file minus 1.

ISAVE]

P el

The SAVE command can be used to save the BASIC source file
currently in memors. SAVE will cause the entire cource file to
be outrut in 3 standard format as ASCII charactersy estactly as it
is stored in memory., The dump is preceeded by a lendey of 32 DEL
characters ($FF)y and is followed hy a trailer of.NULLg ($00)
254 for a 300 baud dumr and 80 for a 110 baud dumre, The ;
ensure that wou have time to turn off the cansette rec..
before the next recordind startss and also will be interrreted by
BASIC as a BREAN» so if it misses the (03) ETX it will exit from
the load on the trailer.

The format of the source filg dumred is as follows!-

[32 x DEL (02)<er> text <CT¥sesesess<ory text Sor2(03) NULLY

This dume format is comratible with the SAVE routines of many
othet versions of RASIC. The actual outrut routine used to
outrput the characters will derend on the rarticular ‘rersonality
module® inmstalled imn wour versien of BASICr and can be chanrnded to
suit roarticular reaquirements,

-18-
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The LOAD command will load a8 SAVEd rrodgram back into memory.:
It exrects the srogram to be inrut in the same format &8s it was
dumred using the SAVLE cormand. The L.0AD routine Jlooks "for the
(02) STX as its start character and a (03) ETX or a NULL a&s the
end character. No error checkinglis rerformed by the loasder.
The ineut' routine wuwsed by  the loader will also derend on the
‘personality module’ installed din wour particular version of
BASIC, For srecific detaiis: refer to the refer to the
attatchment describind vour ‘rersonslity module’,

-19~
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VARTABLES
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WHAT IS5 A VARIADLE
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A VARIABLE is a temrorary storade arca for a riecde of DATA
which is used bw the RASIC interrreter. Each VARIAELE or drour
of VARIAKLES has a uniaue name so that it can be refoerenced by a
ENSIC rrodram. As its name suddgests a VARIADLE can be chandged bw
the rFrosram,. This HASIC allows two tures of VARIALLES, NUMERIC
VARIAKLES and STRING VARIAERLES and these may be used either alone
or a3s an ARRAY.

TYFES OF VARIAELE

e e e T et Gey W e S W S S e W P

A NUMERIC VARIAELE stores a NUMERER. The number must be
within the randge igluS”,o#;:Miﬁﬁsnyl;OQQQQEfagjyo‘glqgldﬁ;miﬁuﬂ
{9.99999E 62y where E~-64 means *multirlied by 10 raised to the
-64th rower"' and E 62 means °"mullirlied by 10 raised to the 462nd
rower®, NUMERIC VARIARLES are stored in Floating Foint Rinarg
Coded Decimal format to avoid the rounding errors inherent in
Finary storadge format and are accurate to 4 significant figuresy

A STRING VARIARLE stores a string of characters and treats
them as one entity. An examrle of 8 STRING would be a8 line of
this texty or uwour namnes in fact ang dgrour of alrhanumeric
characters. A STRING VARIABLE can be & maximum of 158 _charactery
lond in this EASIC. :

VARIAERLE NAMES

The tyre of a VARIAELE is indicated bw its name.

A NUMERIC VARIARLE! name consists of[&ithéi”b'siﬁﬁ!E:JE$I€7 or
8 sindle letter followed by a didit between 0. and. .2 inclusive.
In this resrect this KASIC differs from otners which allow the

use of 8 and 9 as well. However many versions of BASIC do not
allow two character wvariable names at all and rrovided this
limitation is rememberedy it should not cause anw difficulties.

A STRING VARIAEBLE name consists of o (sindle letter A to Z}
ifollowed bu ‘$’, For examrley ‘J$’ is a valid name for a STRING
VARIAELE. ' S . o

All the following are examrles of valid variable names.

A K4 G$
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These are NOT valid variahle names,

19 The mumher in Lhe teme s ;wot bhotweern O and 7
6C Hore than one lettoer in the name
63$  Numhers arve not allowed in STYRING VARIABLE names

ARRNY VARIARLES

W O e S A e S % e R W teme > Sene

Oftern it is useful to grour VARIABLES tosether into ar 77 iAY,
Arn ARRAY  allows wou to grour variables todether using the same
variable nmomes but be able to access each variable idndividuallu
hy means of an indexs This RASIC allows both SINGLE DIMENSIONED
NUMERIC ARRAYS ond SINGLE DIMENSYIONEDR STRING ARRAYS.

NAMING ARRAY VARIAILES

An  ARRAY VARIALLE nsméfconsists of @ gingle Tetler oaly (ro
number is allowed) or 38 sindle letter followed by 8 ‘$4 i the
case of a8 GTRING VARIAELE, followed by an index variable iif
‘bracketss For examrler A(N)» where A is the nane of the ARRAYy
and N is the index to the rarticular entry in that ARRAY.

UHAT TS AN ARRAY T

T ol e e R ktede Randtd

An arrsy can be visualised as a row of houses in a street,
The street name (variable name) is the same for all the houses:»
but vou indicate @ particular house by srecifuing its rumber
(index). One use for a STRING ARRAY might be to set ur 3 table of
owner‘s names vs. house number, The array could be called Q$(4)
and might look lilke thisi-

INDEX CONTENTS

Qs (1) IINNIE
Qs () HILL

Qs$(3) _ SMITH
Q$<1) JONES

To rrint the mame of the owner of the second house wou would
access the sccond element in the array wusindg a statement such

FRINT Q$(2)
Here ‘HILL’ would be erinted out, The index in brackets

indicates which entry in the table of variables in the earraw is
to bte accessed. '

-D]~-
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DNIMENSIONING ARRAYS
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Since ARRAYS of variables can consume a considerable cuantity
of memorysy or only a small amount if only a few variables are
involvedy it is unreasonable 1o exrect RASIC to duess iq advance
how much memory it will need to allocatle Lo store @ diven ARRAY.,
BASIC is told how many variasbles to reserve for arn aviay by using
a DNIttension statement. In tLhis ERASIC &ll arravs must  be
IIMensionod, Many BASICs will sllow ‘imrlicit’ DIMensionindg of an
ARRAY a3nd will automaticallw assidn an ARRAY of ten VARIABLES
when the ARRAY VARIALLE name is first wused in the rrodgram. This
can be very wasteful of memory if only a small ARRAY is needed
and it is better rrodramming rractice to exrlicitly DIMension
each array by using a statement such as

ODIM AC3)

This will reserve memnory srace for arn ARRAY of FOUR VARIARLES
ACO)y ACL) Yy AC2)y and A(3), This array will sctually contain one
more variable than 1s srecified in the NIM statement. Unlike
many other microcomruter versions of EKASICy but in  accordsnce
with the ANSI standard, this KASIC rrovides an element witlh aiy
Jndex of zero in each arrasy., The zero element is a useful rlace
to store informatiorn about the number of elements of Lhe arraw
which have been used., a

A feature not rermitted by many other BASICsy asllows the
DIMension statement to contain a variable. Thus .

DIM A$(N)

is rermitteds provided ‘N’ has been rreviously assidned a
non—zero value. This can be rarticularle vasluasble whern the size
of the array recuired by a3 srodram derends on the circumstances
in which the erodram 1is beind run. Where only constants are
rermitted in 8 INIMension statement, it is necessaruy te estimate
the maximum size of the arraug ever likely to be reauired and
rrobably sllocate much more srace tharn is normally used, If +the
Frodram first determimes the likely arrau srace required: an
arragy of arrrorrioste size can be dimensioned.,

MAXIMUM SIZE OF ARRAYS

O > 0t O > S U T o o s T S a0 M M e W et -

A numeric array maw be [MIMensiched to BRY‘GITd dexiTed}
rrovided this does not exceed the available read/write wemory,
If an array is NIMensioned which exceeds the avoilable memoryr 3
MEMORY LERROR will result. However a (string array may only
contain a ‘maximum of 255 elementd. An attemert to DIMension a
string array greater than 295 elements in lendgth will not wroduce
arc errory but should not be attemrted because it may produce

unrredictable results,
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REDINENSTONTHG ARRAYS
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‘An  array  maw  ba dimernsiohed on N GLEEAURINICANELCOMUSS
any Proﬁra@. A OIM ERROR will result if an attemet is made to
NiMension an  array with the same variable namer oven if it
contsinsg a differcent frumber of elementsr more than once in 3
FTrOdrame ! '

NOULLE DIMENSIONED ARRAYS
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Althoudh DOURLE UIMENSIONEDR ARRAYS are not surrorted in  this
version of RASIC, thew may be auite simplu imeloemented by
aprroFTiste rrodramming., For examrle a S x O ARRAY can ~ be
nldensioned by

DI ACA%S544)

which will actusllue reserve an ARRAY of 25 VARIARLES (do not
fordet the zero elewment)., This coen be trested as thoudth it  were
a two dimensiomal arraw by accessing each variasble with a
statement of the form -

ACHXSHN)
which will retrieve the (M!N)th entrs in the arrav,

4 Hulti-dimensiorned arraws maw also be sunthesised bu' an
extension of this rrocess.

" DIMENSIONING ERRORS

B bl R

A DIM ERROR will result if

1+ An asttemrt is made to assidn 8 "value ‘to an element of &
NUMERIC ARRAY which :

a., has not been dimensioned: or
b. would fall outside of the numeric arraw storade area.

L%

Any reference is made to an element of a STRING ARRQY which

8, has not heern dimensioncds or .
b, exceeds the reserved dimensior.
\

ed. DIM A$(20) § FRINT A%$(25) will cause & DIM ERROR.
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" ASSIGNMENT STATEMENT - LET
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The imstruction LETr causes a;variable to be rerlaced by  the
value of an exrression.

10 LET A=k -

20 LET A=6.456

30 LET As=Ke¢

40 LET A$="HELLO THERE®
50 LET A$=CHR$(32)

are all wvalid assidgrnment statements. LET sstatementLis]
fortional, and if not present is assumed to be ‘imrlied’., Thus

10 A=H

20 A=6.456

30 A$=R$

40 A$="HELLO THERE®
S50 A$=CHR$(32)

will each be interrreted by BASIC in exactly the same way as
those in the rrevious list which do have LET srecified., The one
excertion where LET must be serecified occurs when assigning a
variable .in the IMMEDIATE MOLE;, Here LET MUST be exrlicitly
stated.

LET A$=°"HELLO®
is valid in IMMEDRIATE MODEs but
A$="HELLO"®
is NOT valid and will cause a SYNTﬂX ERROR to be denerated.,

VARIABLE TYFES

RASIC recodnises two tures of variables» NUMERIC and STRING. It
clearly does not make amg sense to try to make  the numeric
variable A contsin the string *HELLO THERE®*. Only variables of
the same tyre can be assidgned to each other, So

10 LET A=Ek$ INVALID
20 LET A="HELLO THERE INVALID
30 As$=A : INVALID
40 A$=6,456 ) INVALID

are all INVALID wvarisble sassignment statements because they

attemrt to assidgn datas which is mot of the same ture as - the
variable:. In easch case o TYFE ERROR messadge uould result,
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[ T Y X TR I L A

The next drour of instructions to he discussed are those
vhich enter dats into the rrogram and those which outrut data
from the rrodraom to ‘the terminal or another device. A% & droue
these are called INFUT/0UTFUT INSTRUCTIONS or I/0 INSTRUCTIONS,

INFUT INSTRUCTIONS

. e s e W WA B PA mae e e S WSS WL Gs RS Sy bue

[READ and DATAY
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The fundamental irnreut instruction in RASIC is READIs, When
BASIC executes the first READ instruction in a8 Frodramy it dets
the first riece of data in the first DATA statement. AR examrle
of 3 READ instruction is

10 READ A¢sCHoD
and the form of a3 DATA statement is
00 DATA FRED JONES»1.04r345

The REAI statement causes one riece of DATA to be read from
the [IATA stztements inmto each of the variables listed after it.
Each of the variables listed in the READ statement must  bhe
separated by @ COMMA. Similarly ® each of the rieces of data
listed in 8 sindle DATA statement nust also be serarated by a
comma.  DATA statement cannot be followed by another statement
on the same lines because the followind statement including the
colon will be interrreted as data. : .

The READ instruction inm the examrle above will‘ resd the
string °*FRED JONES®* from the DATA statement and assisdn it to the
string variable AS$y read 1,04 and assign it to o numeric
variable C and read 345 and assidn it to the rumeric voriable Jb,
The DATA statement mauy bhe rlaced anuwhere in the Perodeams  buat
your srodramns will run more auickly if they are all rlaced
together at the start, This is because KASIC searches throudh
the rrogrom to find the next data itemr and the further it has to
searchy Lhe londger it will take to find it. KASIC will ster
throudh the dote in the first DATA statement until none is left,
Thern it will continue on . to the next ODATA statementy and S0 O
If =z erodgram instructs EASIC to read dats when theve is no more
data‘to be readsy therm 3 DATA ERROR will be denerated.,
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The READ  and DATA statements above could have been rerlaced
by the follewing LET statoments ond would have wroduced exectly
the same result,

10 LET A$=°*FRED JONES®

20 LET C=1.,04 ' '

30 LET =245

As 1is the case with the LET instructions or any KASIC verb
which causes data to be assidned to a variabley the data in  the
IATA  statement must be of the same TYFE as the variable to which
it is beind assidgned., The following READ and DATA statements
will csuse a8 TYPE ERRORy becawse B is 3 rumeric variable and
"FREDI® is a strind.

10 READ I
20 DATA FRED

Normally in DBASIC a strind constant must be enclosed in
auotes. However in a NATA statement the auotes are ortional, It
the strinmd data IS enclosed in euotes them the string variable
will be rrecisely what is between the auotesy  including  asng’
leadind  SF3CCS. If the data is rnot enclosed in cuotes thern ang
leading speces will be removed before it is assidned to the
variahle. So :

lb DATA "FRELD® is eauivalent to 10 DATA FRED

"RESTORE/

”

Each time a READ instruction assidns @ value to 3 variabler
it moves an interrnal DATA rointer along to the next riece of data
in the ULATA statementr or to the next DATA statement if the
current line of NATA is exhausted. This rointer can be set bach
to the first riece of DNATA by usind the RESTORE imstruction. The
following =

10 I'ATA FREI»1.,04,345
20 READ Ad»C
30 RESTORE
40 REAlY Z3yF»G
will cause the followind values tb be assildgned to the variasbles.
A¢ will be °"FRED® C will be 1.04

kZ$ will be *FRED" " F will be 1,04 G will be 345
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lecause RASIC is an intersctive landuastey rrodrams can  be
desidned which recuire an immediate resronse from the user to
dotermine the subseauent odecution of the #rogram. It would bhe a
very dull dame of SFACE YWAR indecd that requirved all the commands
to be written as NATA statements and included inm the #Srodram,
The INFUT: dnstruction causes the execution of the erogram to
pause. A euestion mavk is outrut to tell {the user that BASIC is
exrecting some dusta to be inrut, and then the datar or datas items
sersraoted by commese is entered and the  data asssidned to  the
variable or variables. The form of an INFUT statement is

20 INFUTEny<1lisi>

where <list> is a list of variable names scerarated by commas “and
‘n’ is an inteders or an exwression which evaluates to  an
inteders between 0 snd 3 and indicates one of the four I/0
channels from which the data is to be entered, (see arrendix f.)

The INPUT instruction will outrut o cuestion mark to the I1/0
channel sreciftiedr and thern wait for datsa to . be inrut  from thot
same I/0 channel. Uhen the data being inrut is terminsted by a
carriade return <cr>y the data Jdust inrut Wwill be assidgrned to the
srecified variable, If imnsufficient rieces of datar serarated bu
commasy are entered before the <cr> thenm EBASIC will  kees
rrom=ting with euestion marks wuntil sufficient rieces of data
have bteen entcered,

INFUTTING A NULL STRING -
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A NULI. STRING is a strind containing mo characters.  Entering
onle a carriadge returny <cr>y in resrornse to an INFUT statement
will result a8 null strindg beind assisgned to the vgriable., A
inull strindg, sidnified as ""¢f without a srace betuween the auolesy
is analodgous to including 3 rumeric variable contalning zero.
All string variaobles sare initialised to rnull strings by  BASIC
when an OLIt or RUN command is executed.

A rnull string may be tested and comrsred Just like angy other
strind, '

10 INFUT A$ |
20 IF A$="* THEN FRINT®A NULL STRING WAS ENTERED®

willkprint
A NULL STRING WAS ENTEREID

if only a3 <er» is inrut from the kewboard.

-] -
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INFUTTING COUMAS
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BASIC dintevrrets o comma as a8 delimiter between wiocces of
datar so if the line tured in resronse to am  INFUT statement
contsins a8 commar RASIC will assume that what follows 1is rart of
the next riece of data and will icdrore it, Entering ‘

HOODyMartin

i
in resronse.to the statement

30 INFUT A%

will result in A% beingd "HOOD® because evervthing after the comma
is rresumed to be rart of the riext riece of data. Rut if the
data beindg inerut is enclosed in quotesr BASIC will treat all -the
data between the quotes as valid inrut data. Hence

*HOOLyMartin" will cause A% to be *HOODyMartin®

MATCHING DATA TYFES

e G et - o Bt = .

Since the INFUT instruction assidms dats to a-variable» the
tyre of data beindg imrut must match the ture of the wvarisble to
which it is being assidrned, If the variable srecified in the
INFUT statement is a3 numeric variabley ther ONLY a ramber can  be
entered, If any characters are entered which do rnot form rart of
8 valid number, or 3 simrle numeric exrressionr then BRASIC will
dgenerate a3 TYFE ERROR messade. A valid number can contain the
inteders 0 to 9» and » -y 4 vy 3nd E. The following are
examrles of valid numbers.

675 1.,345E-5 -8.3456E434 123%x514

INFUTTING NUMBERS
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Wheh a8 string wvariable 1is srecified as the variable in an
INFUT instructions ANY rrinting characters may be inrutr since o
string may contain any characters including rnumbers and
runctuastion.

Actually it is often useful to inrut a number as a 'string and
after testing it as 3 string of characters to ensure that it is a
valid numberr convert the strindg variable into a numeric variable
usindg the VAL function (see rade 53), If a rrodram is beind used
by a naive oreratory it is auite likelwy that the wrong ture of
data will be insut in resromnse to  an INFUT dnstruction. For
examrloy turing *four®" idnstead of ‘4’ would be a auite
understandable mistake. If the statement

-



MicroWorld BASIC User’s Maormal

100 INFUT A

were used to inrut the numhers then RASIC would denerate  a . TYPE
ERROR messade when *FOUR® was entered and worse still would stos
the execution of the srodrasm and returrn to Lhe editor mode, Next
when our naive orerator realisces his mistake and eventuaslly tures

4

line 4 in the rrodgramy iT one existsy is deleted and the rrogdram
probably will not work anumore. :

The followindg rrogram will dineput a8 rmumber &8s 2 stirindg
variahle and check that only a valid number has been inrut before
converting the string to a rumeric variable., This routine only
checls 8 sindgle digit, : :

90 REM A ROUTINE TO CHECK FOR VALID NUMERIC INFUT
100 INFUT AS

120 IF ASC(A$)Y<A8 THEN GOTO 150

130 IF ASC(n$)>S57 THEN GOTO 150

140 LET A=VAL (A%)

145 GOT0O 200

150 FRINT *HUMRBERS ONLY FLEASE®

160 GOTO 100 ,

200 seeerrogdram continues.ee

INFUTTING MORE THAN ONE VARIARLE AT A TI“E
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The INFUY statement is not limited to ineuttiing only one
variable at a8 tine. The line ¢-

S50 INFUT A$+RsCoD

"4s also valide, MHere the user would ture in the various rieces of
datas serarated by commas. It insufficient rieces of datas are
entered on ore lirnes thenm BASIC will . keer rrometing with a
auestion mark until sufficient data items have becen entered. For
the case abover if uvou tured in

FREII» 10945 <cor>

then there would be data sufficient for omlw three of the four
variables and DASIC will sromert for another riece of' data by
outrutting arnother cuestion mark to the terminal.,

The tures of data in an INPFUT statement mau be mixedy that is
both string and rumeric variasbhles may be entered in by Lthe one
INFUT statement. Howevers the correct ture of data must - be
entered for each variable srecified. The more variables that are
input at the one time in a sindle INFUT statementy without the

-3
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Frodram diving  any hints as to whelher it exrects a number or a
stringy the more likelwy the user is to entor the wrond ture of
data.,

If 2 null strind is entered whern more than one string

o N . \ . , .
variabhle 1is exrecteds then 811 the variables srecified will be
set to 2 mull strindg, '

1
FRINTING A MESSAGE IN AN INFUT STATEMENT
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Usually more rromrting is recuired than merely a auestion
mark. to elicit the arrrorriate -resronse to an " INFUT statement.
BASIC &llows &2 messade to be rrinted to the terminal as well as
the euestion mark., The statement

20 THFUT"WHAT IS YOUR NAME ®iNg
will cause

WHAT IS YOUR NAME 7

to be Frinted on the terminal and wour reseonse to be assigned to
the string variable N$. The semicolon is reauired as a delimiter
between the string to be srinted (in auotes) and the variable to
be inrut, Either a8 comma or a sewmicolon will work in this
rr0sitiony but ome of these tuo delimiters must be rFresent. The
maximum lensgth of the messade which can be rrinted by Lhis method
is limited by the maximum lendth of one line of erodram which is
79 characters., If the reauiremept arises to rrint a londer
messadey this camn be done wusindg a serparpte FPRINT statement for
the messader followed by anm INFUT statemnent to inrut the data,

ARORTING FROM AN INFUT STATEMENT

W G e G G T W e T e W St G e et ot S i PO men e it et et B S e dood

A srecial case occurs when it is reauired to abort a rrodrem
while it is waiting for inrut, Merely rressing the BREAK hew
would not be adequate since BASIC cannot distimduish between this
and a string of nulls, To sbort from an inerut statement thy
ESCare key is useds/ Fressing the ESCare kew while the erodram is
wasitind for dota to be inrut will terminate the execution of the
rrodgram and return BASIC to the editor mode., At this roint the
IMMMEDIATE mode can bhe wused +to insrect any variabless or the
Frodrom mnay be wmodified. At any other time durindg the execution
of 3 erodrams rressing the breask keur Or indeed anu kesy will
halt, the execution of the prodram and return wou to the edit
mode
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OUTFUT INSTRUCTIONS
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{FRINT

- — - o

The deneral outrut statement in  RASIC is  FPRINT. This
statlemont causes the data srecificed in the FRINT statement to be
outrut to the stated outrut charnel and hence to the device
connected {to that charnel.,

The form of a FRINT statement is
10 FRINT#ns<list>

where <list> can be any list of wvariablesr constantsy . or
exrressions either string or numericy serarated from each other
hy 8 comma ‘»’ or a semicolon ‘37, #n is the number of the
outrul channel and may be 3 numeric exprression. There are four
outrut channels runbered O to 3, If the outrut channel is not
srecifiedr then the default value of 0 is usedy the user’ -
terminal.s Thus

10 FRINT A% is equivalent to 10 FRINT$#0,A%
For morve informatiorn about I1/0 channels: refer to arrendix €.
FR is 3 valid abbreviastion for FRINTS and

10 FR "HELLO®* 1is equivalent to 10 FRINT °*HELLO®

FRINT DELIMITERS

- s s = s W -

The use of a semicolons ‘3’ to serarate the items %n a FRINT
.statement causes the next item in the print list to bé rerinted
immediately addscent to the rrevious orne. .

10 LET A¢="£&5"
20 FRINT£O0, " XXX 5A$s"$%%°

will print

*hkxedLeee

FRINT ZONES

e e ot oo e o

Alternativelyy using a comma to serarate the items in a3 rrint
statemerty will cause the first character of the next item to bhe
Printed in the first rosition of the mnext “‘erint =zone’. The
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disrlay is divided into & mumber  of ‘rrint zones’y each 13
charvacloers wide. If al) theee semicolons in the provious exomeloe
were rerlaced by commadsy the following would have bhoen #rinted
instoad,

L 2 3 48 $%¢

!

This simrle formatting is very useful for serparating numbers
out into, columns to make them more readable., @A semicolon after
the last item in o FRINT list will inhibit the normal carrviasde
return - and linefeed denerated at the conclusion of a rrint
statoment and cause the outrut from the next srint statement to
be rrinted on the same line., For examrle

10 LET A=1.,004
20 FRINT *A =%%
30 FRINT A

will be srinted as

A = 1,004

EXFRESSIONS IN FRINT STATEMENTS

—— ot - - —— - o S S e WY Ve M G B RG0SRt B B B e S

d FRINT list - can also contain' sny resolvable EASIC
exFrression. For examrle '

10 FRINT"AREA OF CIRCLE ='$3o1416*R*R9‘ SAUARE UNITS®

is 2 valid FRINT statement. The arithmetic exrression will be

evaluated and the resultant value rrinted out alondg with the
string constants. If R was 10 then this would be rrinted.

AREA OF CIRCLE = 314,16 SQUARE UNITS

FRINTING NUMEERS

O et s Omis B e e Seee Y e Wee W S S S S

Numbers dreater than 0.1y but less than 999999y will have the
first significant six fidures printed in Floatindg Foint format
with any trailind =eros removed., For examrle!l-

345 23.6789 180005

[}

Numbers outside this rande will be werinted in exronential
forpat to avoid losing significant fidures. For examrlel-

4,87600C48 +58300E~46 1,60000E-19
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In exronential formaty wur to six significanl digits are
disrloved as o decimal npumber  bhetween  1.00000 aret  2.29999,
folloued by an exronent section which indicates by what rower of
ten the decimal ovumber should be multirlied to obtasin  ti
intended rniunber.

f

Herce
!
, 2] ) _
4,87600E48 would be 4,876 % 10 1in scientific notation or
' A87 600 000 in decimal notation
.. =19
1.60000E~-19 would be 1.6 < 10 irn scientific notation or

0.00000000000000000016 in decimal

To be able to print the veru larde ronge of nunbers
calculated by BASICy from 1.00000FE~-64 to 2.929999C+62y it should
be clear that the usge of the exronential form for printing them
is imrerative., Frinting very large or very small rnumbers  in
decima) format would take ur too much srace asnd would be far less
easy to understand than exrornential notation, If the normsl
outrut format does rnot suit a rarticular rpurroses thern Lhe number
cen be converted Lo 8 string and its fTormat adiusted as desired
usind . string functions. This technicque 1s discussed in the
section on formattindg,

NUHMBER FIELDRD

ot s ot 1 o et et s Wt e

The field in which a8 number is rrinted is 12 characters wide.
The rositions are used for the following information.

FOSITION USE

Mantisaa sidn

Inteder

Tlecimal roint

Fraoctional rart

E (indicatindg exronential form)
Exronent sidn

- 12 Exronent

A0S R
M-
<

- O

-33-
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FORMATTING OQUTIUT
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Although the use of & commo to serarate the items in a FRINT
statement will result in the items beindg erinted commencindg in 2

rew  srint Tone each timer this simele formatting has {wo madJdor
shortcomings.,

1.1t may be desirable to use columns sraced more or less than
thirteen erinting sraces arart, and

2,Whern mumbers are  erinted Lhew are left Jdustlified into the
#rint =zones and for inteders the didits of eaual

significarnce may not lime ur.

For examrle

342 342
i rather than i
10000 10000
i5 : i5

{rap]

~or - —

The first rroblem in setting up eprint columnsd different to
the rrint =zones provided can be solved usindg the TAR function.
TAE is much like the tabulator kew on a turewriter and causes the
erint rosition to be advarnced to a srecified column. Thus

~

10 FRINT YAE(20) 3 "%x*
will cause the Frrint rosition to be advanced to the twentieth
rosition from the left hand mardin and an asterisk to be rrinted.
If the eprint rosition is already rast the TAR rosition srecified:

rpossibly as a result of a8 rsrevious »rint statement: then no
further tabbing will take rlace. -

The TAR orerand in the brackets c¢an also be & numeric
variable or a8 numeric exrression.

10 FOR I=1 TO 10
20 FRINT IfTABCIN1IO0)
30 NEXT 1
will cause
1 2 3 4 5 -6
the 3umbers 1 to 6 to be erintedsr each ten rrint rositions arart,

(Refer to the sectiom on FOR ~ NEXT loors if wou are not familiar
with these) ‘
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MATHEMATICAL OFERATORS
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Four mathematical orerations are rerformed by this EASIC,
They arel-

+ Additiorn

- Subtraction

X Multirlication
/ Iivision

Addition and multirlication are straidght forward floastindg
roint addition and multislication of the two rumbers involved.
Subtraction will subhtract the second exrression from the first in
the same way as it reads. Thus .

10 LET A=5-4

will result in the variable A having a3 value of 1. Division is

rerformed similarly. The first exrression  is divided by the
second. Thus ‘ ‘

20 LET A=200/2
will.result in A having a value of 10,

A mathematical exrression may contain more than one orerator.
Even 8 comrlicated exrression like '

30 LET A=E-4%5/6+C v

will be resolved by BASIC rrovided R and C have . previously been
assidgrned a3 value. If Ek and C have not exrlicitly had a value
assidned to them bw an assidriment statementy then thew will be
meror the value to which 211 numeric variables are injtialised’at
the start of a prosram. Numeric array variables however are not
dnitislised to zeroy This must be srecifically done by the user
if it is required.

FRIORITY OF OFERATIONS

B v o S . o W e S e S 0 P e et e W G

*

A rroblem arises &8s the complexity of an expression
increases. The greater the number of orerators in an ‘exrressions
the dreater 1is the rossibility of smbiguity as to the order in
whish the orerations should be rerformed.

lLine 30 for examrler can be sclved in @ number of different

wavs which will lead to different solutions. The oreratltions
could be rerformed i order from right to leftr from left to

ridghty Dy addition and sublraction first followed by

!
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multirlication and divisions or by porforming multirlicotion and

division fivst ther followed by addition  and subtvaction.
Clearly Lhe PRIORITY for rerforming cach of thede orervations
rnecds to be carefulls defined. Additionalluy a Mearns of

srecifuing the ovder of oreration when diffoerent ‘from the
standards needs to be established,

RASIC has an inhnilt eriority which @ defines that
MULTIFLICATION and DIVISION arc rerformed heford anu AARDITION! or
SUETRACTIOM., The order in which multiglication and divisionfare
performed is from left to rightp Thus

IRA/2KG
12/72%3
OXS

J0

oion

-

The order i which addition anr subtraction are rerformed is
from left to right. Only the order of multirlication and
division verswus addition smd subtraction will affect the ansver.
Using its rriority rulesr BASIC will interrret the statement

30 LET A=H-4%5/461C
as

4 multirlied hy 5 divided by 6r subtracted frdm Ry Pius C

FARENTHESES

FARENTHESES (brackets) can be used to drour parts of an
exrression if it is desired to force ERASIC to evaluate the

exrression in a8 different order. KASIC will evaluate the
exrressions in  the innermost parentheses first and successively
work outwards, Line 30 could be written osi- -

30 LET A=(B((A%G)Y/6))+C ’

Hére all the rarentheses are redundant because thew merely
force EASIC to eveluzte the exrression as it would normally.
Howeversy if line 30 were brachketed like thisi-—-

30 LET A=(B-4)3xG/(64C)
the answer would be comrletelw different. HRASIC is forced by the
rarentheses to evaluate (B-4) and (64€C) first and then to

multirly (B-4) by § and then divide that answer by (64C), The
dgeneral rule isi-

(IF IN DOUBT, USE FARENTHESEY

Thew may not be neededs and althoush theuy will slow down the
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esecution of a prodrom slightlye using rarentheses will make the
meonindg of the exrression much clearor,

For exsmrled!—

10 LET A=5%4-3%2 A=14
20 LET A=(S%4)-(3%x2) A=14
30 LET A=5%(4-3)x%2 A=10
40 LET 1A=((5%4)-3) %2 A=34
50 LET A=(5%4-3)%2 A=34

Lirne 40 and 50 rroduce the same answer "and are ceuivalent,
The innermost rarentheses are not recuired in line 40. Lines 10
and 20 also dgive the same answer. Here neither of the bracket
rairs are reaquired since thew merelwy force the exeression to be
evaluated in the same way as it would mormally.

EASIC actusally scans the exrression from left to right and
pushes unresolved values onto an internal ‘stachk’ until it can
resolve them. The effect 1is as described sreviouslyy but the

shuysical mechanism for achievindg this is somewhat different.

CRRORS

- —— -

If an expression evaluates to a value which is dgreater than
?.99999E 62 then an OVERFLOM ERROR will result. '

-38~
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STRING OFERATOR
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Concatenation means .oinind todether two or more string

variables to fTorm one value., The orerator for the concatenation
of two strindgs is the rlus sidnes “74+7,

When concatonating strindgsy the first string exrression may
he any  valid strings a string variabler @ string constant, or a
string exrression. Iyl the second and subseauent string
exrressions  carnnot include string functions such os LEFTS$s MIDSy
RIGHT? and STR$. Only 8 strindg constant or a strind variable or
CHR$ dis rermitted in this rogsitions This restriction occurs
because RASIC uses 8 buffer areda to store the first string to be
concatenated and verforming a string function swuch aos LEFT$ will
also use this strindg buffer and destroy the first string to  be
concatenated,s, Line 10 is not rermitied because it contoins the
string exrpression LEFT$ as Lthe second section of the exepression.
A method of avoiding this construction is illustrated in line 20
below.

10 LET A$=BS+LEFT$(C$»3) INVALID
20 LET Z$=LEFT#(C%$,3) ¢ LET A$=R$+Z¢

' Another exasmele where three string exrressions are
concatenated to form one strindg is shown below.

10 LET A$="MARTIN®
20 LET De="HOOD®
30 LET Cé=A%+" "4k9$ : .

Here C$ becomes "MARTIN HOOLI*, the combination of the strindg
variable A¢ containing "MARTIN"y <the strindg constant * "y (a
space) and the string variable E$ containing *HOOR". Strinds mayl
{be concatenated ur to 2 maximum lendth of 158 characters.
However once 8 string is londer than 79 charactersr it cannot be/
jcomrared to  another string or rrinted in the IMMEDIATE MODRE.
This is because it is lornder than the string function buffer
which "is 79 characters lond. It can still be srinted by a8 rrint
stetement as rpart of a8 rrodram. If any donser exists of o string
being concatenated to a8 length dgreater than 79 charactersy the
length of the string can be tested using the LEN functiony and
rrecautions written into the eprodgram to rrevent this from
harrening, 79 characters is a Tull line of texty so this should
rarvely be a3 limitation. '
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ERANCHING
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One of the most rpowerful feustures avasilable when wsing a
comrutery is the ability +to rereat orerstions over and over
adain. A #rodram ‘loor’ can be formed in  FRASIC wsindg the G6OTO
instruction which transfers the execution of the rrodgram frowm the
current line to the lime srecified irn the G6OTO0 statement, The

line
Y

100 GOTO 10

will cause RASIC to continue executing the srodram at line rumber
10. The following rrogdrom will INFUT a riumber from the kewboard,
calculate its sauare and sauare root and rrint out these values,
At line 30 the GO0TO instruction will casuse the rrodgram to loog

back to line 10 ond do throudh the whole rFrocess adain.,

10 INFUT"NUMEBER"SA
20 FRINT AXA»SQR(A)
30 GOTO 10

Im this eprodgram the loor will continue forever, It will never.
terminate., You can stor it by rressing the ESCare key while it is
exrecting an inPruty or by pressing the BREAK kew while it is
printing and abort the rprodram. However 3 rreferable wiw to exit
from an endless loor like this is to include a conditional branch
out of the loor. This is digscussed in the next section.

{GOTO;

- — -

14

Although BALIC rmormally idgnores all sracesy one rlace where
it does not do so is in KEYWORDS. Therefore GOTO must be tured
with no srace between the GO and the TO. GO TO is rnot rermitted
and will cause 3 SYNTAX ERROR. .

It the line number gsrecified inm o GOTO statement does not
exist themn a3 NOGO ERROR will result.

IMFLIED GOTO

O it o oot p Sttt o Bmy

The GOTO dimstructionn is not recuired if the lirne number
follows an IF-THEN statement. » i '

JF A=k THEN 1000  is the same 88 IF A=R THENIGOTU 100Q
L

-AQ~
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CONDITIONAL STATEMENTS AND RELATIONAL OFERATORS
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RASIC allows statemonts to be executed derendent on whether 2
srecified condition is tested to be true. The form is
IF <comdition» THEN <lirmne ruamberl
IF <condition»>CTHEN]statement:

In the seccnd fTorm Lthe ‘THEN’ is . ortional. The;-foilowinﬁ
statements are eauivalent. -

IF A=R FRINT A is the same 3s IF A=R THEN PFRINT A

The <condition» sectiom tests the truth of a relation between
twoqaxpressions. The exrression can be 3 CONSTANT» 38 VARIARLE
or the solution of an exeression involving both CONSTANTS and

VARIATLES.,

The relations which can be tested are

= the exrressions are eaual

<X exrression 1 is LESS THAN expression 2 L. "
> exrression 1 is GREATER THAN exrression 2

2z exrression 1 is LESS THAN OR EQUAL TO exrression 2

= exrression 1 is GREATER THAN OR EQUAL T0O exrression 2
<> exrression 1 is NOT EQUAL TO exrression 2

Mole! =y <y and > may be in any order so »>= is the same Bas =

P

The exrrossions comrared in a conditional statement maw be
either STRING exrressions or NUMERIC exrressions. -However it
does not make sense to comrare exrressions of unlike ture so0 8
STRING exrression can only be comrared with another STRING
eupression and  a NUMERIC exepression can onlu be colirared with
arolheor NUMERIC cxpressions. Only exrerression of like ture can be
comrFared., ‘

Fach of the fTollowind statements are valid

10 IF A% = R$ THEN 200

20 IF B = 1.4 THEN 210

30 IF SIN(21R) = C0OS(A-4) THEN FRINT *REALLY?®

but

L]

40 IF E = A¢ THEN GOTO 230 INVALID

is rnot valid because variables of unlike ture are beindg comrared.
and will cause a TYFE ERROR, .

-l ]
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The statement following the °*THEN® can  be anw valid DBASIC
statement, N1 of the Tollowing are valid oxamrles,

10 IF A < B THEN STOF

20 IF A% = "YES® THEN A=A+1

20 IF I'$ = LEFT$(C%»1) THEN GOSUER 2000

A0 IF A >= 100 THEN FRINT *NUMDER TOO LARGE®

WHAT HAFFENS WHEN THE TEST FAILS
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Tf the relction tested is NOT.TRUE, BYREEF T GULE nist b
ithe nrnext numbered DBASIC liney Neither the TN!N expression NOR
any other statement on the rest of a multirle statement line will
be cexecuted, Some other versions of RASIC will execute the other
statements in 3 multirle statement lime if the test failsy
however this is less useful than the method used here becsuse it
demands that more GOTO statements be used to sedment the flow of
the rrodgram. For examsle

10 IF A=R THEN FPRINT*A=R*{LET A=1!INFUT I
20 +seeee FTOdram continued .

will test for the eauality of A and R and if it dis true will
rrint. the messode saving sor set A to 1 and inrut 3 new value for
‘B, A BASIC which continued to execute the subsecuent statement
on a multirle statement line even after the test had faileds
would require the followind,

10 IF A<»It THEN GOTO 20
12 FPRINT*A=E"'! LET A=1! INFUT B
20 se0ee prodram continued

which is a little more comP11cated arnd is less easy to follow
than the previous examrle.

This feature is also wuseful for converting IF statements
involving AND and OR

I% A=1 OR B=2 OR C=3 THEN FRINT X
can be achieved usindg the following lines.
GOTO. 130

GOT0 130
GOTO 130 :

100 IF A=1 THEN FRINT X
110 IF B=2 THEN FRINT X
120 IF C=32 THEN PRINT X
\130 4040000

oo oo se
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Similorly
IF A=1 AND E=2 AND C=3 THEN FRINT ¥
could be rerlsced by

IF A=1 IF D=2 IF C=3 FRINT X
Y

STRING COMFARISONS

Gttt e 40 ot APS t  e  Gs Smte i G

S8TRINGS mavw also be comrared using these relational
orerators. The ASCII valuwe of cach of the characters in each
STRING is comrared until one character is found to be dgreater in
ASCIT value than the covresronding charvacter in the other strindg,
If the strinmdgs are mot eaual in lendgth and if all else iIs equaly
then the lordger of the two strinds is deemed to be dgreater than
the shorter string. For two STRINGS to be ERUAL thew must be
eaual in lendgth AND contain identical charactersy

Using STRING comrarvisons to sort a list of words into
alrhabetic order can lead to arrarent arnomalies if sunctuation or
numnbers are included, The sortindg order will be the ssme as the

table - of ASCIT eauivalents. (see  arrendix c©) (A sracde is the
tharacter with the smoellest ASCIY value/ and is considered to be
the ‘emal)least character in 8 COMEFa3LISON. Functuastion 1is

followed by nushers in srioritys then urrer case letters and
finally lower case letters in ascending order of masnitude,

Some examrles of strindg comrarisons are illustrated below
Examsle 1.

U REM  FROGRAIM TO ILLUSTRATE STRING COMFARISONS
10 INFUT D0 YOU WISH TO CONTINUE";Z$
20 IF LEFT(Z$,1)="N" THEN STOM

Examrple 2

S0 INFUT *NUMBER®" NS

60 IF ASC(N3%)<48 THEN GOTO 100
80 N=VAL(NS$) ‘
?0 GOTO 120

100 FRINT *NUMBERS ONLY FLEASE®
110 GOTO S50 .

120 +svsevProgrom continued

‘Notet- Strimg variables contaifIETMOFETtNENX77ZCHargctery
.cannot be comrared,
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(FOR = TO.z NEXT.LOOFS]
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As was mentioned in the section of this manuwal which deals
with the branch instruction GOT0s» one of the most useful features
of a computer is its zbility to rerform 3 reretitive task many
times. A prodram which rereats a set of instructions is said to
‘loor’+ A ‘loor’ can be made wusing an IF -~ THEN - GOTO stiatement.
For examrle the srodram

10 LET A=0

20 PRINT *"~*}

30 LET A=A11

40 IF A<= 80 THEN GOTO 20
92999 END

will erint a hurhen ‘=‘» increment the variasble Ay and then if A
is less tham or eaual to 80s will loor to do the rrocedure adain.
This will continue wuntil A is dreater than 80, In effecty the
prodram Wwill rrint 38 line containing 80 husrhens.,

Fecause this ture of loor stucture where the rumber of times
the loor is to be executed is known in advancer is so commonly
used in  srogramss RASIC has an  inmstruction srecifically for
making 3 loor like this within a3 rrodram, This is called a FOR -
NEXT loor. The erodram 3im the rrevious exawrle could be
rewritten as follows using a FOR — NEXT loor.

10 FOR n=1 TO 80
.20 FRINT *=°%

30 NEXT A

?999 END

This rroduces exactly the same result as the first examrler but
is much simrler, The FOR statement assidgns a starting value to
the numeric wvariable sepecifiedy in this case Ar and stores the
terminating valueras well as a rointer to the rosition of the FOR
in the rrodram. Inmitiolly A is made eaual to 1 and the rrodram
continues until a NEXT is encountered. The NEXT must specify the
same variable as the FOR stiatement or a NEXT ERROR will result.
The NEXT statement increments the variabler and tests to see if
it is dgreater than the terminating value. If the value of the
variable is NOT dgreaters then the rrodram will loor baclk to the
statement following the original FOR statement snd erecute all
the statements between it and the NEXT wet adain, If the value
of the wvariable IS dgreater than the terminating values, then the
rrodram will continue execution at the next statement after the
NEXTs either at the following liner or at the statement after the
NEXY on a multirle statement line.

The FOR-NEXT loor 1is the fastest way of making a8 loor
structure in this RASIC. Since the test is rerformed at the
NEXT» the loor will alwaus be executed oncer» even if the test is

~-4 4~
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initially faloe,
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A FOR-NEXT loor Hdoes not necessarily have to increment by 1
each time, around the loor, It can increment or decrement by any
numbter. This does not need to be an INTEGER. The rart of the
instruction which define. the size of the increment or decrement
is STEF. For exsmele

10 FOR I=80 TO 40 STEF -1.5
o000t 00

L2 20K BNE BN INE NN I K A ]

50 NEXT I .
will execute the loor bedinming with I = £0 and then DNECREMENTING
then value of I by 1.5 each time until I is LLESS THAN 40. Nor do
the bedinning and terminating values need to be inteders or
constonts, The limits can be any resolvable arithmetic
exrressions But since the terminating value and the STEFP sire are
stored when the loor is first entereds these ' canmot be altered
within the loor. The value of the variable MAY be altered within
the loor., In fact it can be trested Just like it was a8 rnormal
rrodraom  variable, . This can be rarticuldarly wuseful if it is
desired to exit a FOR - NEXT loor rrematurely,

EXITING FOR - NEXT LOOFS

ot e e B e S s s G G (o T T oo pe

It is not sdvisable to prematurely exit from a FOR =~ NEXT
loor by wusing a GOTO statement., This is because RASIC rushes
details about the FOR -~ NEXT loor onto am intermal stack. and if
the loor is exited by a3 GOTO statementr sixteen butes of
information are left wushed ur onto the stack. If thig, rraoctice
is rereated 8 pumber of times 1t will quickly i)l ur the
available stacl sraces ard a STACK OVERFLOW ERROR will result.
The followindg is NOT RECOMMENLIED because it will fill up the
stacl,

10 FORK I=1 TO 10

20 IF A<EB THEN GOTO %0
30 «vrsome orerations
40 NEXT I

S50 s emOTe FPTOSY3Mes

Vhen It is tested Lo be dreater than A the FOR - NEXT loor will be
exited by 41he GOTO instructionrs but the details are left on the
stack.

If it is desired to exit from a FOR - NEXT loorr this can bhe
done by chandging the value of the variasble within the loor so
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that the terminating condition is satisfied, A LET inmstruction
could he uvsed to set the varisble to a8 verwy lardge wvalue in  tLhe
case  of a rositive STEP or o larde nedgstive value in Lhe case of
a8 nedative STEF.

NESTING FOR - NEXT LOOFS

e e - 1 e Seve S ee et S0 W e e ey e e G een e e T M P00 et B @O

FOR - NEXT loors may be NESTEDy that is one Eomplete loor mawu
be contaoined within another. For examsle :

10 FOR I=1 TO N

20 FOR J=10 70 1

JO ecoveatsoeen

A0 s v v v 1000000 '

30 NEXT J , :
60 NEXT I

When nestedr» each FOR =~ NEXT loor MUST wuse & different
variable a8s the counters and the inmer loor must be comrletely
within the outer loor: The followind is not rermitted becsuse
the loor wusing J as the variable is not comrletely within the
loor using I as a8 variable. The loors are ‘misnested’ and a3 NEXT
ERROR will result., '

.10 FOR K
20 FOR L
30 LI I B B BN
40 ‘000‘00.
%0 NEXT K
60 NEXT L

100 TO -10 STEF -5 INVALID
1 70 10 '

I

The maximum derth to which FOR-NEXT loors can be nested is 7» but
this will only be the case if no arithmetic exrressions are to be
rerformed. In rractice the maximum derth of rnest will be
somewhat less. However it is 38 verwy rare eprodram that reacuires
more than three or four FOR - NEXT loors to be mestedy so it is
unlikely to be & problem, )
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BURROUTINES]

o et et s b 10 a0 e e e

Some more comlicatod rFrograms  have parts which are more
arrroeriately  trested as a serarate section and then fitted back
into the main rrodram. This is esrecially the case if the
section of rFrodram will be used a number of times at different
roirnts in $he m3iN FroOCSTram.,

This smaller srodram within a lardger one is called a
SUEBROUTINEs or SUDFROGRAM.

To call a subroutine from the main prodram, the instruction
GOSUE <line rumnberd> is  used. The rrodram continues at ihe
srecified line numher until a RETURN instruction is encountered,
If the srecified line number does not exists @ NOGO ERROR will
result,

The RETURN instruction causes the frodram to resume at the
next statement after the oridinal subroutine call, 'If the GOSUR
is rart of 3 multirle statement Yine» then the statement executed
followindg 8 RETURN is the statemernt after the GOSUER on the
multirle statement line, For examrle .

10 GOSUE 6000 ¢ FRINT *VOLUME = "§V;* CUBIC UNITS®
20 STOF

LN AN N IR I B R )

6000 REM SURROUTINE TO CALCULATE THE VOLUME OF A CYLINDER .
6010 REM OF RAI'IUS R AND LENGTH L '
6020 REM d

6030 LET VU=3,14159%R%R%L

6040 RETURN

will transfer execution of the Frodgram to linme 6000, .calculate
the volume of the culinder at line 6030 and at line 6040 will
‘return to the FRINT statement following the GOSUL on léne 10.

NESTING SURROUTINES

T s St on B T . e W S - = —— O -

Subroutines may be rnested, that is one subroutine mow call
another subroutine and that subroutine maw call vet another
subroutine and so one The rumber of times this ecan vecur before
8 RETURN is executed derends on the usasc of the internal stack
by FOR - NEXT loors and the comrlexity of numeric exrressions to
be resolveds but should rnormally be far more than will ever be
needgd. IT the caracity of the stack is exceceded by any of these
reasonsy including too many GOSUEKS without 8 RFTURN, a3 STACK
OVERFLOW ERROR  will result, The occurrence of a RETURN ERROIR
means that a RETURN has becern encountered without a subroutine
bavindg been called,
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roxeg

- s

‘PFORKECAYR)  will store  the RINARY edulval@RtTof the decimily
number R into the memorwy location indicated by the decimal numbe)y
A The wvaluc of the rnumber to be stored in memory must be
between 0 and 255y (0 and FF hex) and the address in decimal jmust
lie between O and 32767 (0 and 7FFF hex)s As with all other
BASIC statementss N and B cam be ony  valid rnumeric exrression
which uields a result within the allowed rande.

NOTE POKEimg around in memory canr be verws doanderous. You

‘ could accidently chande a memory location in the RASIC
interrreter (if it is located im read write memory)
which would subsecuently cawuse unrredictable resuliss
or if wvou are luchkyr the sustem to crash. e very
careful and make absolutely sure that wou have the
corrcect memory location (in decimal) before FORKEing st
it

{eaLy

The function CALL(A) will branch to a -machime landuade
subroutine commencindg a3t memorw location A. ‘As pereviouslgs the
value of A is im decimalr not hexadecimal or octal. Make
absolutely sure that wou have calculasted the starting address of
the subroutine correctlyr and that the routine does actually
exist and that it terminates with a RETURN» otherwise wou will
BEOME out of RASIC. He carefull!
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EUNCTIONG

- e s - e

Functions surrorted by this’BASIC are listed below.,
! _ AESy INTs SQR» COSey SINe LOG: and EXF .

are MNUMERIC functions and act on a NUMERIC exrression to eproduce
a NUMERIC result.

LEFTS$yHMIDS and RIGHTS

are STRING functions, They act on a8 GTRING exeression and
Froduce 8 sstrimg 285 a3 result. They each return a srecified
section of the oridinal strindg,

LENsVAL and ASC

are functions which act on a STRING xerression but Produce 3
NUMCRIC result., :

STR$ 2nd CHRS$
Froduce a STRING as a2 result of a NUﬁERIC exr ression.
FEEK

is & srecial function used to examinpe the contents of a srecific
location in menoru, :

RND(i)
returns a8 randomn npmber between O and 1,

ACCURACY OF FUNCTIONS

fhe  functions SQR, C€O0S, SINy LOGy ard EXY will eroduce a
result which (is accurate to five sidgnifcant fidured] Althoudh
BASIC asctuslly eproduces a result which contains six fidguresy the
last digit is uncertain and should be roundedy not truncatedry to
dive the correct value,
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{ARS]

10 LET E=AIS(A)

makes @t eaual to the AERSOLUTE VALUE of A, If A is ~1.4 then It
will be 1.4, If A is 420 then I will also be 20, The ARS

function deletes any redative sidm from a8 numeric variable.
‘ _
EINﬁ
10 LET E=INT(A)

will return the INTEGER rortion of the variable As Thus if A is
1.548 then B will be 14 If A is 106.998 then D' will be 106,
{Note rarticularly that if A is nedative, -8,54 for examsler thery
(B will be -8, Some other versions of BASIC would make this -9,

[SaR

4

10 LET E=SQR(A)

will make I ecuzl to the SQUARE ROOT .of A. Thus if A is 2 then b
will be 1.4142 If A is nedativer an ARG ERROR will result,

icos;

10 LET E=COS(A)

returns the COSINE of the sangle Ay when A is exeressed.in
RAUIANS, Ar ‘andle in dedrees’ can be feonverted, to . rediang hy

{multirluing bu the factor Pi/Z180 or 0.0174532¢ Thus -

10 LET BE=COS(A%X3,14159 /180)

will eroduce the correct answer if A is the andle in dedrees
rather than the andle in radiasns, The andle in radians must havdl

ja value between 0 and ri, ie, O dedrees and 180 dedreesg)
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{SIN}

10 LET B=SINCA)’

will return the SINE of the andle A where A is adain ex%ressed in
RADIANS  rather than dedrees. (For the SIN functionr "the value of!
the exrression it is evaluating must lie between -ri/2 and +ri/2/
des -90 dedrees and 490 dedrees ¢ ,

li.og

s tom anne

10 LET E=L0OG(A)

will make B eaual to the lodarithm to base 10 of A. This is
different to most other versions of RASIC which will return the

lodarithm  to bacse e. LOG to base 10 is considered to he more
useful than LOG to bose e since most calculations involving
lodgarithms will be in  base 10, If lodarithms to base & are

reauiredr multirluindg the LOG to base 10 by 2,302%8y will rrovide
the ecuivalent of LOG e (A). If A is zero or nedativer an ARG
ERROR will result, ‘

LOG e (A) = 2,30258 % LOG.10 AY
LEXP]

10 LET EB=EXF(A)

will make R eacual to ten raised to the Fower A, This is also
different to most other versions of IASIC which return e raised
to the rpower A. Again exronents to base 10 are often more
convenient to wuse in calculations and EXF(A) is consistent with
LOGCA) since thew asre both calculated Lo base 10, EXF(A) is the
same as ANTILOG. '

If-it is recuired to calculate EXF.@.(A)y use.the expressiory
B=EXF(A/2,30258) ]

A combination of LOG and EXF? can be Oseg tolEaleulaty the
Value of a number raised to a powery For examrler 5 raised to
the rower of 2.5 con be calculated by the following exrression,

¢

10 LET A=EXF( LOG(S) % 2,5)

vielding an answer of 55.902, This feombinatiory of ffunctionyg
wields a result which is only {pcpuratevwto”fpurwgisnificany
Sfidures,
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(LEFT$ - MID¢ - RIGHTY

L el L T e e L R LR ]

These three string functions return & section of the srecified
string. As the nomes suddesty LEFT$ returns the LEFT hand rortion
of the strinds MIDS$ returns the middle rortion and RIGHT$ returns
the right hand rortion, !

(LEFTS$, !

P ]

10 LET E$=LEFT$(A%sN)

will make B% eaual to the [NoTEFtnOSI CHATECLETY in the string A%,

It A% =°FREDERICK* then

LEFT$(A%s4) would be the string *FREDR®

[RIGHTS

10 LET E$=RIGHT$(A$:N)

will mske I eausl to the [N FightnostgeHsrycteryg of the string
At, If as before A% = *FREDERICK® then ’ g

RIGHT$(A3»4) would be the string °"RICK®

fMIDS)

10 LET E$=MIDS$CASsN»M)

will malke N$ eaual to the (M. middle EHPrIEveTEIE LAY “‘A.ijﬁﬁﬂg
iNth charactery; Thus

MIN$(Ats4,3) would be the string "DER®
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{LEN]

LEN returns the LENGTH of a string. Thus
10 LET A=LEN("FREDERICK®)

would make the rumeric variable N ecual to 9+ the lenﬁth of the
string "FREDCRICK® . LEN camn also orerate on a strinsg variable.

10 LET A$="ONE TW0O THREE®
20 LET A=LEN(AS)

A would be 13y the lendglh of the string in A%, including any
imbedded sraces.

Surrose wou wanted to rrint the section of 3 string from “the
fourth character to Lhe end. The followind exrression will rrint
811 hut the fTirst four characters: irresrective of the lensth of
A,

10 LET L=LENCA$)IFRINT RIGHT3(A$,1.~-4)

Note} The statement RIGHT4$(A$,LEN(AS)-4) WILLTNOT 'WORKRY This is
tecause nesting of strind exrressions is not rermittedfsince the
LEN function uses the some worlk buffer as the RIGHT$ function.
Executing the LEN function will scramble the RIGHT$ contents in
the buffer,

WnL

VAL returns a numeric variable equal to the number contairned in 8
string expression. The lines

10 INFUT HUMBER® A
20 LET A=VAL (A3)

would inFut a8 number AS A STRING, *1234,5* for examrler a8t line
10 and then the VAL function translaotes the contentis of the
strindg variable A% into the numeric variable A, Whereas wou
canrnot rserform anyg asrithmetic orerations on the string variasble
Adr wou cait do so to the tramslated mumeric variable A,

{asc)

foms s

[}

AGC returns the decimal " eauivalenty (NOT octal or
hoxadecimal!t) of  the ASCII value of the FIRSTY chargeter irthey
‘specified strind, See asrrendix C for a table of ASCII - DECIMAL
values, Thus if the string variahle A% was "FREDN® then ASC(AS)
would be 70y becaowuse 70 is the decimal value of *F*"y the first
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character in the.strindg,

The ASC  function con be used to check for rmumeric ov
slrhabetic inrut,. For examsle '

10 INFUT"NUMBER®$0$ ,
20 IF ASC(A$)*S57 THEN 50

20 IF ASC(A$)<AB THEN %0

40 FRINT A$#® IS A NUMEER®! GOTO 100

50 FRINT A$i® IS NOT A NUMBER®

100 ENI

If the ASCII value is less than A8 or dgreater than 57 then
the character is not nwumeric, Note also that the use of the
instruction GOTO is ortional after a3 THEN and is omitted in lines
20 arnd 30.

The followind rrodgram uses the ASC function and its inverse
CHR$ to convert a8 lower case letter into urrer case

20 IF ASC(A$)I>=96 THEN i=ASC(h$)~32 ¢ A$=CHR$(Z)

I1f the first character in A$ is 96 or greatery ie. lower case
Lthen 32 is subtracted from the ASCII valuer» and that value
transloted back imto a character by the CHRS$ function. '

[STRS !

et -

GTR$ is the inverse function of VaL., It translates a numeric
exrression into the string which would be eprinted bu 3 FRINT
instruction.

10 LET A=10
20 LET A$=5TR$(A)

" would convert the numeric variable Ay which has a value of 10y
into the string veriable A$ containind the string ® 10°%,

As a strindgs the individual characters can be manirulated to

chande the format of a number. This carmnot be done to a numeric
variahle, An exasmrle of this is contained in the section on 170
statements where the STR$ function is used to Justifu a ramber.,

(CHR$;

P el

ke dis the irnverse function of ASC, CHR$ converts an
INTEGER into its ASCII eauivalent.,

CiIR$(49) is the string "1°
CHR$(65) is the strindg “A°"
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TS roturns a string only one chebacter tRIVHILY. FIt caft
fbe used to outrut non-eprinting charactery, such . as,.mulls, fory
ifeedsy bell ete¢ For exsmrler when using a8 printery 1t is often
necessary to outrut 3 series of rmill characters at the end of
cach Jinme to dive the eyict hesd time to return to the left hand
side of the roge. The statements

10 FORYI=1 TO 10 ¢! FRINT CHR$(0)# ¢ NEXT I

will otutrut ten nulls (ASCII O) which the rrinter will idrores
but will fill irn time wuntil it is ready to continue printindg,

The characters betuween 128 and 255 con be used to digseplaw
inverse characters if vour system is ceuirred with @ G640 memory
marrFed disrlaw, A table of decimal eauivalents of ASCII
characters is rprovided in arrendix Co. ‘ )

[RND

10 LET [=RND(X)

will return a ‘FSEUDO-RANDOM NUMBER. DetUeéh U BHE. ¥ The value of
X does. not matter 35 it is merely a8 dummy ardument for the RND
funclior. If it is desired to obtaim a8 rerroducable secuence of
rseudo-randomn numbersy Lhis cam be achieved by setting the seed
value +to a rarticular value before using the RND(X) Tunction the
first time, The two memory locations containing the seed for the
random nuwber are 1901 and 1902 (decimal). FOKEing a3 srecific
valuery say Or into both of these locdtlions will cause the sanme
seauence of random numbers to he wroduced each time. For examrle

100 FOKE(1901,0) ¢ FOKE(1902,0)

will initialise the random number seed to O and cause @ gsrecific
series of rscudo-random rsnbers to be rroduced. -

{FEEK]

e s o

FEEK returnss in decimal, not octsl or hexadecimalr, &hd
fcontents of the address srecifiedd Thus

10 FRINT FEEK(29)

will erint ‘4’y which is the decimal eauivalent of memorwu
location 001D (hexdr if wvou are usindg FIFERUG or BINEBUG.
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e

L B T T S et

EXMR
VAR

NEXFR

AVNR

NVAR
CONST
OFER
$EXF

$VAR

$CONST

$ARRAY

$0FER

RELN

line No.

STHT

DEFINITIONS

- e @ o @t B B e e G a0

is any exrression either strindg or numeric.

igs any variabler numericy strindgy or arrav.
!

is sny exsression which maw be rerlaced by 3 number, It
“may be made ur of variablesr constantsy orerators and

parentheses e.de AX2/(SEA/B - 27.2)
is any array variable ANEXPR)Y thru Z(NEXFR)

is any simrle variable indicated by 8 letter A thru Z or
3 sindgle letter followed by 8 didit 0 thru 7

is a rnmumeric constant consisting of at least 1 decimal
rumber with am ortiornal decimal rointes ortionslly
followed buy oan exronent, (3 Y 23y 1.23» 0.3,
1.,45E2y 1.32E~4, 1ES

is one of the orerators + - X /  rerresentind
resrectively additions subtractionr multirlication and
division. .

is anv exrression which maw be rerlaced by a strind, 1t
may be a strind variasbler strind constant, string

" functionr or a8 strindg concatenation.

is any strimg variable A% thru 2%,

is a8 strind constant which consists of ur to 79
characters enclosed between a«uotes edds *THIS IS A
STRING CONSTANT® :

L]
is a strimg array ASINEXFR) thru Z$(NEXPR)Y the maximum
number of elements is 295 (from 0 to 2U4)

is a string concatenation indicated by $EXFIIEXPH. .
while the first $CXF may be any valid exrressionr the
second and subseauent may  only he $VAR or $CONST or
CHR$. isese the string functions LEFTSyRICGHTSyMIDSE»STRS
are not rermitted. Concaotenated strinds maw be used 3%
arduments in functions,

is one' of the followind relational orerators =, <p >

Lezyp =Ly D=y =y Ly 3,

is 8 line numher between 1 and 9999.

is any valid RASIC statement.'



COMMAND

)
CCONTINUEY

LCISTICHAIN .o
eeelrline Noldes
eeelrlinme Nol

{Locany
INCEW3]

ocLE3y

[RCUNT]
[SACVE]]

(SCIZEY
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SUMMARY OF COMMANDS

EXAMFLES

c
CONT

L

LIST

L20

LE1:20
LIST¥» 20940

LOAD
LO

oLD

R
RUN

SAVE
SA

S1ZC

o tyee eut saae ey sone sere Bese

!

NOTES A .. REFERENCE

Continue executing
the srodgram.Frogdram
must not have beon
altered between RREAK
or STOF and CONTINUE.

lList erntlire rrodram.
List entire erodram,
List lirme 20 only, i
List Line 20 to Fort#l..
lList lirnes 20 to 40
inclusive to Fort#N,

lLoad a8 rreviouslu-
SAVED srodram,

Ilelete any rrodram
currently in memory.

L

Reset 3ll1 text rointers

- and zero non-arrav

variables.

CRun the prodram

currently in memory.,

Save the rrodram

DNiseplay the size of the
rrodram and variable
storade,

N

17

11714

19

11

11

12

18

18
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SUMMARY OF KEYWORDS

B B e e e e et e W S AR My b B e st benh - wos oo

Sections of STATEMENTS enclosed in seuare brackets are ortional.

KEYWORD

fcaLL)

(pATA

(ENE)

{FOR]

[6oT0]

[GOSUL]

EXAMFLES ' NOTES:

Clirne No.3 CALL (XNEXFR>) .
0 <= (NEXFR> <= 32747 -

10 .CALL(1096)

CcaLLco)
20 CALL(A+R)

line No. DATA <CONST> » <CONST¥ 5 eees
<$CONGT>  L$CONST>.

No multirle statement maw

follow on same line,
See also REaAD,

10 IATA FREI,ASs 10E-4

Clirne No.l END

9999 END

‘[lire No.J [FOR] <NVAR> = <NEXFR1> TO] <NEXFR2>

ESTEF <NEXFR3:]
See slso NEXT.,

10 FOR I1 = 10 TO 1 STEF -1
20 FOR 727 = A TO B
30 FOR (1) = 9 TO Z STEF X(2)-4

Clime No.J GOTO <line No.»
10 GOTO 825
GOTO 100
[line No.] GOSUE <line No.>
See also RETURN

20 GOSUR 8000
GOSUB 120

REFERENCE

48

X
o

44

10

47



fIF-THEN]

ENFUTY

i

nen

[NEXT]

[FOKE]

[FRINT
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41
: INEXF e CNEXPf > ‘
Lline NO+l IIF ~memeemee <RELNS w~—emmmn THEN <line No.>
. <SEXFR> CEEXFR> CTHENDY <STMT>»
[}
100 IF A<I THEN 1000
200 IF A$=°Y* FRINT °"WHAT?® o
300 IF aA>=R IF A<C FRINT"A IS BETWEEN B AND C*
lime No. INFUT CE#SNEXFR>r) <$CONST>) 27-36
e e e XVAR 9y CUARY ¢ ¢ o
10 INFUT a$
20 INFUTE3IRICH I
30 INFUTEMA1:ErCS
<NVAR >
<AVAR> <NEXPR>
Lline No+l CLET) —=—eeea 2| me————— 24
<HUAR <$EXFRY>
<$ARRAY> .
LET A=R ¥
100 A(N)Y = 64 .
150 Q¢ =*FREn"
200 RS = LEFT$(AS+6)
Cline No.Jl NEXT <NVAR> S 44
See also FOR
100 NEXT 1
150 NEXT Z(2)
Cline No.J FOKE( <NEXFR1> s <NEXFR2> ) ‘ A8
0 <= <NEXFR1> <= 3274647
0 <= NEXFR2» <= 25%
10 FOKE (1901,0)
FOKE (1902,198)
31-35
' <t>
Cline No.J{PRIINT} CEXNEXFR> 2 <EXPRY> . <EXPR>
L >

FRINT SQR(2)

100 FRINT A

Q00 FRINTE2,AH$

300 IFRINT&A/3y *HELLO®§NS

50—



{(REAL}

{REH]

[RETURN]

(STOF

lirne

100 READI A$E»C

MicroWorld RASIC Usoer’s Manual

10 ¢

READ

<VAR>

r VAR 2 o100 0ee
See also DATA

[line No.J REM <commert?>

200 . REM THIS IS A COMMENT LINE. IT IS IGNORED.

Lline No.J RETURN

10 RETURN

line

6000

No.

5TOF

STOF

Seé also GOSULNK

~-460-

(]
4]

A7

17
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SUMNARY OF FUNCTIONS

FUNCTION . EXAMFLES NOTES REFERE
(ARS ALS( <NEXFR> ) 50
10 LET A=AKS(Z+Y-3)
20 FRINT ARS(C)
30 A(X) = SOR(AES(3-A))
fasci ASC( <$EXPR> ) First character only., 53
30 A$ = ASC(RIGHTS(A$,3))
20 FRINT ASC(Q$)
[ros! COS( <NEXPR> ) 0 <= <NEXFR> <= pi 50
10 H=COS(A+C%3) é
20 FRINT COS(F)
[CHR$] CHR$ ( <NEXFR> ) 0 <= <NEXFR> <= 255 54
10 LET A$ = CHR$(N+M)
20 FRINT#1sCHR$(O)
CEXP] EXF( <NEXFR> ) s
10 A = EXF(A-1)
20 FRINT EXP(ARS(A)+1)
FINT) INT( <NEXPR> ) Notel= INT(=0,5) u-@ 50

10 A = INT(A=-3%4)
20 FRINT INT(RND(1)%X100+41)

fLoaG} LOG( <NEXFR> ) <NEXPR> > 0 51
10 A = LOG(3)
20 PRINT LOG(A1)
30 ACT)=LOG(VAL(MITIS(A$23+2)))

(LEFT$]  LEFT$( <SEXFR> r <NEXFRF ) 52
10 PRINT LEFT$(A$:6)

20 A=LEFT$(K$rN-1) . _
30 IF LEFT$(Z3,1)="Y* THEN 1000

—é1



ILEN]

(M1Ds)

(FEEK]

(RIGHT 4

{RND)

(51N}

(8QR]

[BTRE
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LENC <SEXPR> )

A = LEN(A%)
10 FRINT TAR(LEN(A$))

MID$ ( <SEXFR>» » <NEXFR1Z> v SNEXFR2> )

T 10 A% = MIDS(A$r6492)

20 FRINT HIDGC(HSNrM)

FEEK( <NEXFR> ) 0 <= <NEXFR> <= 33767
10 A = FEEK(1901)

20 PRINT FEEK(N{S)

RIGHTS ¢ <$EXFR> » <NEXFR® )

10 A% = RIGHT$(AS+3)

20 FRINT RIGHTS$(Z$sE+4)

RND(1)

10 PRINT RNIIC1)
20 LET A = INT(RND(1)%10+1)

»

SIN( <NEXFR> ) ~pi/2 <= <NEXFR> <= pi/2

10 8 = SIN(ALEXN)

20 PRINT SINCQ)

SAR( <NEXFR:> ) <NEXPR> 210
10 LET A = SQR(EX4)

FRINT SQR(2)

20 A = SQR(INT(B-4))

STR$( <NEXFR> )

10 A$=STR$(A(T0))
20 FRINT LEFT$(STR$(N}»4)

-’
&'t

55

«i
*3

|4
i



fram

VAL
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TAXC ZINEXPR ) 1 ANEXPR €m0 2545

10 TAKRC10)

20 FRINT TARCIXS+4)

VAL ( <$EXPRY ) SSEXFR» must be o valid -

mmbor,
‘ -

. 10 IF VAL (A$)>999 FRINT “WHAT®?®

20 A = VAL(Z$)

-63-
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FLANKS

LINC ‘NUﬂHERS

MULTIFLE STATEMENTS

NUMERIC VARIALLES

NUMERIC ARRAYS

STRING VARTALLES

STRING ARRAYS

‘GENERAL

-t st s .

All  Llanks are ignoreds excert in
Leuwords: ard  may be included tdé imerove
readability or deleted L0 Have SEFICE.

Each valid 1line of the RASIC srodvam
commences with a line number between 1 and
9999, and all commails are in upyver Case.

Multirle statements mad bhe on the same
line if thew ave sepprated by a colon °3
A REMark statement must be the last on &
lirne. No other statemont maw tollow a DATA
statement. ‘ :

[]

This version of RAGIC allows rumeric
variables identified bu a letter A throush
Z or & lectter followed by a didit O
through 7. Numeric variables are accurate
to 6 fidures and wmay be in the rande 1E-64
to 9.99999E62.,

" Ur to 26 arrays A throudh Z arve allowed.

There are also 26 rormissible strind
varisbles, identified by A throudh Z$,
String variables maw contain wr  to 108
charactersy although strings of more than
79 characters msy not be comrared in IF
statements or manirulated in IMMEDIATE
mode.

Urr to 26 string arraus At throudh Z4 sre
allowedy cach of which mau have 4P 0 299
elements., )
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Nerrendix b
ERROR MESSAGLEY

W et o et S Gt 6 G Gaas @ W16 e S tnam

If BASIC discovers an error while executing a rrograms it
will disrlay one of the following errow messades and list the
line containing the error. Execution of the rrodram will cease
and BASIC will return to the edilor mode.

gﬁYNTAX;ERRU@ The statement does not conform -to the
: correct suntax. : : ' -

{8TACK OVERFLOW ERROR This indicates oner or a combination: of
the following ' : .

g« exrression too comrlicated.
b FOR - NEXT loors too deerly rniested.
c. GOSUEs too deerly rnested. ’

{DVERFLOW "ERROIRY - Value of expression exceeds 9.99999E42 or
. 3 strind  contains more than 158
characlters,

[ARG ERRUR} attemrt to divide by zeror find the LOG
of 8 nedative numbery find the LOG of
zeror or find the sauare root of a
nedgative number,

(NEXT ERROR A NEXT statement was encountered without
8 corresronding FOR or impropgrlu nested
FOR -~ NEXT loors.

4

(NOGO . ERRDR} | Line number not found bw GOTO: GOSUE or
: IF-THEN statement,

{(RETURN . ERROR] RETURN  encountered without  having
rerformed a GOSUE, ’

[BATA ERROR/ : Attemrt to READ rast the end of the last
DATA statement.,

{MEMORY ERROR] Available Read/Write memory ares has been
exceedoed, '

G-
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MIM ERRORY Attemrt made to redimensior. an arrad.

(FILE ERROR] Invalid prodram file or attemrt made to
CONTirnue after modifuindg a rrodram.

{BUFFER ERRh@ More than 79 characters were entered on
: the one line,

BYFE ERROR ' Mismateh between variable and exrression
ture. .

-66~



Nrrendix o

NUL
Son

STX

ETX
EOT
ENII
ACK
REL
ES
HT
LF
Ut
FF
CR
S0
SI
DLE
el
nea
Lc3
nca

NAOK

SYN
ETR
CAN
EM
SUR
ESC
FS
GS
S
us

SF

W worn NN B e o

00
01
02

03

04
05
06
07

08

09
0A
OK
oc
o
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1R
1C
10
1E
1F

20"

21
2

23
24
25
26
27
20
29
2A

MicroWorld BASIC User’s Manual

ASCII-HEXADECIMAL-~DECIMAL TABLE
T oo "
ASCII HEX DCCIMAL | ASCII HEX DECIMAL | ASCIT HEX

0
1

b
"~

*

NN D L

)
AR

30

34
35

36
37
38
39
40
41
A2

|
|

cC-UnoTMocZTI

+

[4
-

A

HIODTMMIZOTDR VY I A e YgQANODIAHNR RO\ -

2n
2C
21
2F
aF
30
31
32
33
34
35
36
37
30
39
3N
3R
3C
3n
3K
3F

53
o4

995

-47~

43
44
1%
44
47
48
49
50

a1

92

93
954
59
56
V4
a8
99
60
61
62

63

- 64

6

fHb

67
68

69
70
71
72
73
74
7%
76
77
78
79
80
81

82

83
t4
85

!

I/ N <X XS C

—— v e et on il

o

+ 3T OANTE

FTUs TR

R

Y =AM UL XECO 2129 ¢0 D

LEL

56

57
S8
) 4
UA
OB
5S¢
a5
SE
OF
60
61
62
63
64
65
b6
&H7
68
69
A
6n
60
&I
oL
6F
70
71
72
74

74

79
76
77
78
79
74
7R
7C
7n
7E
7§

RECIMAL

86
87
86
8y
90
?1
92
93
94
5
26
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
114
117
118
119
120
121
122
123
124
125
126
127
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Arrendin .

eros mred whow e et et et e P oo Sl

MEMORY MAF

osr e WA S b 0t ey G Wt S

AIIRESS DETAILS

Variaole ' Tor of memoryd

Variable Storade for STRINGSoF STRING ARRAYS: STRING
ARRAY LENQTHS; NUMERIC ARRNYS. ‘ '

2000 + " User source »rodram storade

159K -~ 1FFF BASIC INTERFRETER

1477 - 1594 fFersonality module

0800 - 1476 EASIC INTERFRETER

0800 HARD START ENTRY FOINT :

0500 - O7FF EAGIC SCRATCHFAD READ WRITE MEMORY

0440 —.04FF UNUSED RY KASIC -

0400 - 043F FIFRUG SCRATCHFAD READ/WRITE MEMORY

0000 - O3FF FIFEUG OR RINEUG- MONITOR ROM

-68~



APFEHNITIX o,

#$500-857F]
[$749sn].
{$74E:C}
$76IE]
{$800]
s8omn)

?1477!8}

$1479:0
$147E»C
$1470E
$147F 80
$1481,2
$1463+4
$1485+6
$1487,8

HieroWorld BASIC User’s Manual

FSOr
FEQOF
RNDM
BEGN
ERRI

SOF

TADLE

- - -—

Charnmel
Channel
Chonrnnel
Channrel
Chanrnrel
Channel
Channel
Chanrel

CIWEHRMR™ = OO

IMFORTANT LOCATIONS

W e sem e 301 W e tre Bt WS Sems Te e Sere em WD b e Seat

Line inFrut buffer

Fointer to start of RASIC source rrogram
Fointer to end of BéSIC source prodgram
Seed for random number dencerator

Hard start address of RASIC

SOFT START ENTRY

Start of rrodram storade rointer

OF I/0 AINRESS CONSTANTS

T 0 G e WS B S e et e St B W S N e D S e T e Gt bt

INFUT routine
OUTKFUT routine
INFUT routine
QUTFUT routine
INFUT routine
OUTFUT routine
INFUT rvoutine
CUTFUT routine

X
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AFFENDIIX
I1/0 CHANNELS

B e O k)

The versatility of this RASIC is dreatly enharced by the
rrovision of four sets of Imrut/Outrut ‘channels’. Ry dncluding
an ortiomal channel number in one of 3 rande of I/0 statementsy
data maw be inrut frome or ouwtrut tor wr to four serarate
doevices. The device used can be seleclted under erodram control
since the channel number mayw be srecified by an exrression or a3
numeric variable.

As surrlicdr channels 1+2 and 3 8ll vector to the I/0
routines in the monitory CHIN and COUT. Channel #0 communicates
with the Fkeuboard and TUT disrlay via 38 set of driver routines
within the ‘rersonality module’., To use channrels 1y 22 or 3 the
user must rrovide driver subruutiness one to  irrrut a  charadter
from the devicer asnolhor to outrut a character to the devices and
alter the address constants contained in the table bedinning at
$1479 Lo roint to the start of these routines,

Fundamentally these routines must emulaste the FIFRBUG 1/0
routines. Are INFUT subroutime shoould return the character ingut
in redister O with the rarity bit 0. An OQUTFUT subrouline should
outrut the ASCII character contsined in redgister 0. 10 the device.

Eoth the routines must terminate with an unconditional return
from subroutirey RETC:UN ($17)y and must rnot alter redisters 1, 2
or 3. The alternate redister set R4y RSy and Ré6 maw be used
within the routine rprovided the riormal redister set is reselected
hefore returning. The LCOM bit of the FSW must also be rreserved
set to 1 by the routine. ’

WHERE TO FUT IT

Srace may be made for wour I1/0 routimes by moving  the start
of the IASIC source file storade area. This maw be schieved
quite simrly by altering the Address constant at $1477 from its
current value of $2000 to whatever is recuired to fit the
routimes in. For examrle $40 bhutes of srace between $2000 and
$203F can be made available by chanding $1477 to $20 and $1478 to
$3F ., :

INITIALISATION

- . . " G - S W -

Ary  initislisation that a srecific device may reauire» must
be rrovided bwy the driver routines. Anm ACIA for examrle must be
initialised bhefore it can be used to inrut or outrut characters,
A suddested method for initialisation is to have the outrut
driver routine detect a raticular charactery say $01  and

-70-
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interirot this as meoaning it should initialise the device, A
exomrle is mrovided below of driver routines for am ACIA located
in I/0 srace at $I'C to $FF., '

+XI/0 ROUTINES TO SERVICE ACIA AT FC-FF

X

STAT  EQU H'FC” ACIA STATUS REGISTER

DATA  EQU H FIt” ACIA DATA REGISTER

ToHT  EQU H 02" MASK FOR TEMT RIT

. RIIRF - EQU H 01~ MAGK FOR RDRF RIT
X
ORG H’2000°

% . S
2000 7710 CouT FFSL RS SELECT UPFER REGISTERS
2002 (2401 COMIsRO 1 INITIALISATION®?
2004 700A RCFRYEQ ouT1 OUTFUYT CHARACTER
2006 0513 INIT LODIsR1 H 13~ MAGTER RESET
2008 nOFC WRTE»R1 STAT
2000 0519 LODIyR1 H 15/ 8 DATA RITS AND 1 STOP RIT
200C narFcC WRTEsR1 STAT
200E 1RO8 RCTRyUN ouT2
2010 BuFc OUTi REDE,K1 STAT GET STATUS
2012 FE02 THI,R1 TEMT lLAST CHARACTER FINISHED?
2014 987A ECFREQ ouT1 LOOF TILL L[IONE
2016 D4FD URTE»RO LDATA WRITE THE CHARACTER
2108 7501 our2 CrsL RS RESET TO LOWER REGISTERS
2014 17 RETCyUN

X
201€C  S4FC CHIN RENEsRO STAT GET STATUS
201E F401 TMI»RO RIRF LHARACTER IN?
2020 9874 © EBCFRyEQ CHIN LOOF TILL INFUT
2022 54FD REDEyRO LATA READI' THE CHARACTER
2024 17 : RETC+UN :

* .

SOF cQu $ CURRENT FROGRAM COUNTER

X

ORG H’14777

X

1477 ACON SOF START OF FROGRAM FOINTER

8]
<
3]
L

-7
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ABORTING
Frosram
from INFUT
AlS
ACCURACY
of functions
ALDITTION
ALNRESS CONSTANTS
I1/0 routines
rrodram storade
wointer
ARRAYS
definition
DIiMensioning
maximum size
mamins
numeric
atvind
two dimensional
ASGIGNING
variables
(13510
ASCIIX
AGC function
toble of values
AVAR

LINRUG

monitor FprTOSTam
RLANKS

if instructions

in text
ERACKETS

see PARENTHESES
BRANCHING

GOTO instruction
BREAR

abort rrodram

stor listind

CALL
machine languade
subroutine ‘
CARKRIAGE RETURN
CHANGING
lines
CHANNELS
inrut/outeut
CHIN
CHR$
COMMANDIS

INIIE

19240
30
%0

49

70
70

21,56
[, T )

Y R A

7169

40

65
37
40
15¢16

15

A8

12

13
27931971
7

54

X

e

CONTINULE

LIST

LOAD

NEW

oLn

RUN

SAVE

SIZE

summary of
COMMAS

as delimiters

in ineut
COMPFARISON

of numbers

of exrressions

of strinds
CONCATENATION

of strindgds
CONTENTS
CONTINUE
CONSTANTS

numevric

string
CONST
couT

TATA
statements
tures
CRROR
DECIMAL
AGCTI~hex table
DEFINTITIONS
DELETE
line
character
LELIMITER
comma ‘¢’ ]
semi~colon ‘§#’
colon ‘¢
DESCRIFTION .
of manual

C DIFFERENCES

to othet RASICs
DIM ERROR
DIMENSIONING
BITaYS
DIVISION

LUMF (see 3180 SAVE)

saving Frosgram

17

119+14

19

11

11

12

18

18

58

28

28
41-43
41
A1
39456
~

17

96

2%

27929:31

29,31
14
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END
of rrodram
of source file
of variable storade
EQUALS
rnot eacual to <>/
ESC KEY
aborti'ng from INFUT
ERROR MESSAGES
SUMM3Bry
tures
ARG
DUFFER
DATA
I
FILE
OVERFLOW
MEMORY
NEXT
NOGO
RETURN
STACK OVERFLOW
TYPE
EXITING
from FOR-NEXT loors
EXFRESSION
comrlenity
eamrles
in FRINT lists
order of evaluation
numeric
string
EXFR
EXFONENTIAL FORMAT
of nunbers
number field
CXF

FILE ERROR
FOR-NEXT LOOFS
exitindg
nesting
stox
FORMAT
of source file
of SAVE .
of exronential
numbers
FORMATTING OUTFUT
FUNCTIONS
accuracy of
summary
tures

- §+)

15
18
18

41943
41

30

65

90951

14,39

el

Pag™
22+23
11

38

22
44946
40,47
47
45947

ARG
ASG
cos
CiRke
EXF
INT
1.O0G
LEFTS
LEN
MIlg
FEER
RIGHTS$
RN
SIN
SAR
CTAB
GTRS
VAL

- 6osun

Q126920

4%
?-10
10

9

32

36

10
10,39
56

32
33
51

11
44-46
as
46
45

18
18

32
34

49
47-55

-73-

GOTO
imrlied
GREATER THAN

>

HEXATECIMAL
- ASCII-decimal tabhle

IF-THEN
instruction
INITIALISATION
" of 1/0 channels
of variables
IMFORTANT LOCATIONS
IMMELIXATE MODE
INFUT
ahorting from
huffer
channels
commas in
literal strings
multirle variables
of numbers
erromet
INSERTING LINES
INSTRUCTIONS
summary of
tures
CAaLL
DATA
END
FOR~NEXT
GOTO
GOSUHR-RETURN

850
53
10
94
91

90

a1

=0

oy P4
O3
o
2

55

e
o} .‘3

5%
o1
20
34
VI
53
47

40
40

41

67

41 .

70

36
68169
146,30
27¢30
30
39949
27r31969
24

30

29

28

- 30

13
o8

48

ne

)
15
44
40
47
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Ir—-THIEN
INFUT
LET
NEXT
FOKE
FRINT
READ
o RAEM
RETURN
GO
INT
1/0
address constants
channels - INFUT

- QUTFUT -

initialisation of
instructions

JUSTIFICATION
of numnbers

KEYUORDS
(see INSTRUCTIONS)

LEFT®
. LEN
LENGTH

of a strins'(see”LEN)

of a concatenated
strind

of lines
LESS THAN -
LET

imrlied
LINE NUMERERS
LIST
LOND
LOCATIONS

important
LOG
LOOCFS

FOR-NEXT .

MATHEMATICAL OPERATORS

MEMORY
FIvROR
Mar
requirements
MID%
MONITOR

MULTIFLE STATEMENT LINES

MULTIFLICATION

a1
27-30
24
A4
A0
31-35
25
15
A7
17
50

b9
27:70
31,70
71

25-35

56939
14

A1

24

24
13156265
11914

- 19

69
51061

A4

36

22966
681 69

-7

52
7

14,4264
36

—74_
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NEGATIVE
ater 1in FOR~NEXT

 NESTING

of FOR-NEXT loors
of subroutines
NEXT

- NEW

NUMBERS .
exronential format
fields '
printind

NUMERIC
variables
arrays

oLn

OFER

OFERATORS
mathematical
¢riority of
relational
strindg
Lyrp==a .

FARENTHESES

FEEK

FERSONALITY MODULE

FIFRUG

FORE
FRINT
delimiters
exrressions
in an INFUT
statement
20Nnes

RANDIOM MUMBER
genaration
seod

REAID

REDIMENSIONING
arraus

RENM

RESTORE

RETURN
ERROR
from subroutine

RELATIONAL OFERATORS -’

RIGHTS
RND
RUN

SAMPPLE
Frogram
SAVE

13

Ab
A7
A4
11

30
33
32

B8r64
2164

11
56

Pr36156
36

41

?y39

41

37

59

18+192970
7:70

48

31-35

31

32

30
31

55962

H]

25

22
15
26

A7

47

A1
552962
55962

12:57

12

18
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SCRATCHF ALY MEMORY

GLED
of random cumber

generator

SIN

SIZE

SOURCE FILE
rointers
formath

SFACES
idgnored

imhedded in kevwords

SR

STACK OVERFLOW
FRROR

STATEMENTS

STRS

START OF BASIC
hard
soft

STLF

STOF

STORAGE

STRIRG
“$rraygys
comrarisons
concatenation
eNFressions
orerator

SURROUTINES
nesting of

SULTRACTION

SYNTAX ERROR
im GOTO statement

SYSTEM REQUIREMENTS

TAR

TO

TYFE ERROK

USER
redistration form
subroutines

’

val

VAR

VARIAELE
srray
assidgning
d@ﬂinition
rmamingd

ZONES

i FRINT statements

68 $ARRAY
$CONST
o5 $EXF
5962 $OFER
9l $VAR
16

68
18

64
5v409 40
509162

A7
12,56
359,54+62
7168269
7169

69

42

17

68169

21+56r64
39943 ‘
A3

26

39

47

47

36

40
7

34
a4
@r269277A41

75
48

29,23
26

21+26

24

" 8+20

2:8920
21964

31

-7 55—

26
26
26
26
2

a1
41

41



MicroYorld BASIC-
Personnlity Module 1,1.2
f'or uge with PIPBUQ

This module serves as an interface between MicroWorld BASIC
Vergion 1 and a 2057 computer using PIPDUG as a monitor. Jt
containa 1ts own rerinl input/output routinca running at 1200
baud. These may be adapted to any npeed by changing the contents
of 2 uemory locations -

300 bd 600 bd 1200 ba 2490 bd 4800 ba
1 T8 B7 5A 2D : 15 09
1 4FB B3 57 28 11 06
If 1t 108 denired to retain 110 baud 1nput/output change
1479 from 1500 to 0286
1478  from 1LUDA to 02B4

which w11l direct all output via PIPDUG CHIN and COUT. Appendix F
of the Users lanunl -eloborates on the use of I/0 channels, '

The load and gave routines of tha rodule dircct input and
output to the 110 baud PIPBUG routines CHIN and Coul via the
ACONg SERI and SERO at 1MA9 and 14AB,

If 1t 18 desired to load and save programs at 300 dbaud,
coplea of the serial routines with 300 baud tining conastants
could be 1ncluded 1n the spare rerory space and the ACONs chanped
to point to these routines,

Memory 151E to 159A 18 unused in this module.,



0000
150C
159¢C
159¢C
18G9C
1%9C
159C
18qC
159C
159¢C
1477
1479
1478
147D
1477F
1481
14873
14845
487
469
1448¢C
148C
1A8F
1491
1493
149%
1494
149A
149n
14QF
14A1
1473
14AFR
14A9
14479
14A0
“4AD.
N
AF
1481
1483
140185
1484
1407
1A0C
1441
14C1
14C3
14C5
1404
1407
14CA
14C¢C
11CC
140¢
1400
1401
1403
1404

200N
1800
14D4
0286
0oBa
0286

02nB4

02846
0284
1F14AD

Jrang

31rae

£40)2

98 7A
IPNABS

| IBYEF

CEE 751
£403
1974
0403
CEF 751
1FNQER

0281
02KHA

0% 20
NAFF
306FY
F97A
3JFOQ1 2
Nnan o
JLEF
- 764
FAN 3
18N9
1IN
12

15
JFOADY
1070

0560
3Bnp
20
FogR
17

oM IcnoOVORLY A vERSION 1
sAp e RuG MmopnLre
t 1.1, 2

(Y
sGTUP
$O0LD
s INIR
s FREM

Y
.

¢ XIN
2 XOT

s oo oo

Lo I T3

LI Y)

LLOAD
LWAT

tTXIN

%
:GFo]
!SFERO
HE 4
15AVX
tHRO

®s es 80 PO @0 e° se se

s oo ee o8 oo

:TXTN

XTHN
RMO

— 32

e oo aa
L

EQu
Eou
Eotr
EQuU

ORG
ACON
ACON
ACON
ACON
ACON
ACON
ACON
ACON
ACON

BCTA, UN

BSTA, TN
HSTR, UN
CoMi, RO
RCFR, F§

BSTA, GT

BSTR, UN
STRA, RN
CoM 1, RN
BCTR, GT
LONt, RO
STRA, RO
BCTA, tIN

ACON
ACON

LONT, 7Y

Lonl, RO

BSTR, N
BDRR, R1
BSTA, IIN
LONt, RO
BSTR, UN
LOPA, RO
COMT, RO

" BCTR, 7Q

BSTR, LN
SPSU

RETC, GT
BSTA, LN
BCTR, N

1.on1, R1
BSTR, UN
EORZ, RO
BORR, 171
RETC, UN

H'q12!
H'orp !
HYABDG !
Ht st

H'1477°
H'200n!'
KBIN
KOUT
H'28A"
Ht'ong!
H' 286 ¢
H'2pa!
H'286"
H'2p4 !
SAVX

sTUP

TSER|

2

LUAT
INFR

XSERY

§FRM,R2

TXIN

3

YFRM, R2
OoLD

H'28R"
H'2R4!

3?7
H'FF?
%SERO
HDRO

STUP

2

XSERO
XFRM, R 2
3

TXTN
ASFRO
INFR
TXTO

80
ASERO

TRMNO

"START OF PROGRAM

CHIN £0
cour co
CHIN £1
cour £1
CHIN L2

_COUT €2
.CHIN €3

couT €3



1404
1404
1404
1404
14n6
1408
1409
1408
1400
14DF
14E1
14773
14¢4
1456
1418
14EA
14EC
FE
1°70
1“- 2
14FA
14F6
14F7
14F 1
14F9
14FB
14FD
1AF
1500
1500
1500
16502
1504
150A
1507
1809
1. 0
107
150F
1510
1511
1513
1514
1515
1516
1513
151A
1540
191D
151t
1918
1081F
15491

7710
7640
c2
nsns
3B1A
3118
7440
3P4
52
TANA
1AA)
1004
7640
1000
Fg 71
3804
7640
TH10
17

nazn
Fg 7
0428
Fis 7F
17

77190
0500
0608
12
17D
RN
17
1474
3[‘1(\7
17
4480
51
(%!

.C1

FAT6
3850
01
701N
17

"

4

SASERTAL OUTPUT

tKOUT

P 08 a3 es se e

: BTOY

.o

oo

oo ov oo o0

s D1

jeeg
Q

PPy,
PPSU
STRZ, R2
LONT, R1
HATR, N
0STR, UN
CrSu
nsTR, UN
RRR, R2
LCTR, LT
crsi
BCTR, UM
PPSi
BCTR, UN
BORK, R1
BSTR, UIN
PP Sl
crsL
RETC, N

ROUT INE
RS
FLAG

8

PLAX
M.AX
FLAG
PLAX

3% B
FLAG
10
FLAR
ro

BTOU
DLAX
FLLAG
RS

1 Y1200 BAUD DELAY

tPLAX

ﬁLX

o

. 4

sXASERTAL
tKEIN

as o0 oo

t 0T IN

s 98 0 00 0 oo ¢8 e

CHI

3¢ 22

LONE, RO

45

BPRR, RO &

Lont, RO
BpRR, RO
RETC, UN

40
4

INFUT ROUT INE

PPalL.
Lont,R1
Lont,nr2
SPSUY
BCTR,LT
BSTR, UN
SISy
BCTR,LT
RSTR, 1N
cPan
ANDT, RO
RRR, R1
onz, R”1
STRZ, 1
BDORR, R2
BSTR, IIN
Lopz, ?1
CPal,

RETC, UN

aneG
DATA

RS
n
Y

CHI
PLX

CHI
rLAax

HIBOO

BT iN
PLAX

RS

H'1Rq98"
H'464!

56,90)
52,87



licroWorld DASIC-
Personnl 4ty Module 1,2.2
for uae with BINBUG

This module serves aps an interface between MicroWorld BASIC
Version 1| and a 2657 computer using BINBUG V3,6 as n monitor.
The rodule veep the monitor leybeard input routine CIHIN, and
cont Ing itn owm video driver routins for the DG6AG VDU,

The videco driver permits output in efther scrolléng or
paging node, BASIC glwaye mtarts 1n serolling wvode, writing
will proceed doiin the poge untll i€ 18 fuvll, and then each
line f'ced will couse tho d1nplay to aecroll up one linc,

in ASCII Foritced (HEXTOC') character will clear the soreen
and ploaco the dleplay in the paging rode. Writing will then
procaed doun thoe sercen until 1t reaches the bottom. The curser
will then dicopp2ar from the roreen end the Aisplay willl be
frozzn wtll auy charceter (other then ESC) 1a typed on the
keybeard, vhen the gercen w%ll be cleered and the listing
contirued, An ASCII ESCap2 (IEX'IDB?) charactor will return the
dieplay to murolling cdo,

If" 1t 15 denired to rotain the ncreen clear feature by une
of the FormFecd choracter, while continuing in the scrolling
modc, chango &=

15474 from CC  to CO
1516 from OF to C¢g
1547 fron 0B to Co

Alternatively you roy assert scrolling node from within

a program by FOKE(1899,0)

The load and save routines of the module direct input and
outpuvt to the 309 baud BINBUG routineas SIN and SOUT via the
ACONg SERI und SERO at 14A9 and 14AB,

For use with othor ronitors such as MYEUG and MIKEBUG etc.
the above ACOHps should be changed to the addresses of the
correnponding routinen,



0000
159C
159C
159C
159¢C
159C
159C
184¢C
159C
159C
1477
1479
1478
147D
147F
1481
14873
35
47
1489
148C
148C
1A8F
1491
1493
1495
1498
149A
L1490
149F
14 A1
14A3
1406
14A9
1449
14A8
AD
AD
14AF
14B1
14873
1405
1418
1ABA
148C
140F
14CH
14C73
14CH
14C6
14C7
14CA
14CC
14CC
14CE
1400
1401
1403
1404

2000
0286
14E7
0286
02R4
0286

0 28B4

0286

0284

1F14AD

3ro912
Ipag
FAN2
987A
JD0ABS
3BBF
CEET51
E4073
1974
0403
CEE751
1FO9ES

07JA4
036F

0520
0AFF
IBF0
F97A
3F0912
0402
IBEF
NEETS1
EA03
1809
Ik
12
15
3FNABS
1870

0RFF
3B
20
F97R
17

LM ICROVORLN BASIC VERSION 1

SUBINDUG V3.6 HODULE

:%1. 2.2
s %
tSTUP
sQO0LD

s INFR
tFRM

1%

H

.
.

+XIN

1S°R1
:SFRO

{SAVX
tHPRO

TXTO

e T 0 08 & B8 0

s se ae ae

EQU
(ALY
EQu
o

ORG
ACON
ACON
ACON
ACGN
ACON
ACON
ACON
ACOH
ACON
BCTA, UN

BSTA, UN
BSTR, UN
conut, RO
BCFR,EQ
BSTA,GT
BSTR, UN
STRA, RO
comt, RO
BCTR, GT
LONDI, RO
STRA, RO
BCTA,UN

ACON
ACON

Lont, R1
LODI, RO
BSTR, UN
BDRR, R1
BSTA, UN
LODI, RO
BSTR, UM
LODA, RO
COMI, RO
BCTR, FQ
BSTR, UN
spsu
RETC, GT
BSTA, UN
RCTR, UIN

Lont, R1
BSTR, UN
EORZ, RO
BPRR, R1
RETC, UN

H'qq12'
H'QEB!
H'ABB'
HY7R1!

H'1477"
H'2000"
H'286"
CHOT
H'286"
H'2R4"
H'23"'
H'2D4 !
H'286"
H'2pa!
SAVX

STUP

%SERI

2

LUAT
INFR

%SERI
%ERM, R2
)

TXIN

3

%FRM, R2

OOLD

H'3R4"
H*36F "

32
HY'FF!
%SERO
HDRO
STUP
2
TSERD
XFRM, R2
3
TXTN
XSERO

INFR
TXTO

255
XSERO

TRHMO

START OF PROGRAM.

CHIN £0
CouT £0
CHIN £1
couT £1
CHIN £2
CouT £2
CHIN £3
couTt £3



1404
14D4
1404
1404
14n4
1404
14p4
1404
1404
1404
14n4
1404
14D4
1404
1404
1404
1404
1404
1 !
1+ 6
te 3
1400
1400
14DF
14F0
14173
14E6
1457
14E7
14F9
14FDB
14ED
14FQ
14F 2
14F4
14F4
14F 4

14
14
14F1
14FE
'501
)03'

vﬂOB
HOA
“ne
0E
11
14
16
1517
ISTA
IS1C
I51E
1520
522

7710
0054
oeosus

45073
A5 78
ccon B5
cnnsBa
17

F420
1A2C
IB6YT
CC8504
DAQZ
8501

FRN4
9412

0C076B
1C1549D

JF9479
1710
E41B
1C155p
1838
IB50
0480
2C8B5 R
CCB5 14
7510
17

3F1404
FA0Qn
Q802
A6C0
EAOA
9804

e 28 50 00 40 00 oo o

' X
'PTR

sFROM
$SCRF

$%
tLINE

TP AGE

s
tCnR
1ILF

' BS

tFF
+FSC
1SPAC

' X
tXLOANS
tLPTR

tXMASK AND QTORF

tMAST
tSPT

Vlnro DRIVER ROUTINE 21/2/70

VDU MEMORY AT 7800

%OHTPUT A°Pll CHARACTER IN RO

tCHOT

:UCH?

EQu H'sRA®
EQuU H'SRA'
Fou H'76R?

EQU H'CO!

Eou H* 78"

Eot H'OD!

EQU H'OA!

EQu! H'08

EQty H'oC!

Fou H'1B'

EQU H'20!

CURSOR POINTER

PPSL RS

LODA,RT PTR

LODA,R2 PTR4#1

POINTER

ANDI,R1 3
ORI, R1 PAGE

STRA,R2 PTR+1

STRA,RT  PTR

RETC, UN
CoMt, RO spaC
HCTR LT wcCe

BSTR,UN LPTR

STRA,RO  %PTR
BIRR, R2 SCUR
ADDI,R1 1

tXIF BIT 3 OF R1

:XPAGE OVERFLOW

$SCUP  THI, RY

: BCFR,FQ SC

:XTFST IF SCROLL FLAG SET

: LODA, RO SCRF

: BCTA,Z  SCRL

: BSTA,UN %X [N
PPSL RS
COMI,RO0 ESC
BCTA,FQ SCRL
BCTR,UN PAGC

sC ‘BSTR,UN  MAST
LONI, RO H'Bo!
FORA,R()  ¥PTR
STRA, R0 XPTR

{RRB CPsL RS

: RETC, UN

:XPFCOPES CONTROL CHARAGCTERS

1 WCC BSTA, N LpT®

: COMI, RO CR

: BCFR,EQ NCR

iICRRR  ANDI,R2 LINE

:NCR COMI, RO LF

: BCFR, FQ NLF

OUTPUT
INCREMENT

IS SET AT THIS POINT

HAS OCCURED
4

STORE NEW



I N K N T U G i |
(2 302 B4 B4
AR RSN NN

fop P

-

LWL L SN0 e
PSSO maOs>T D

SINJTJU - = 1T
N

a—d wmh md D

8640
7708
Be0n
7508
F40C
1815
408
3806
AGOT
FG63F
FU5A

0480

208584
CCBsBA
1F14F4

cco76B
20

C1

C2
3F14DE
0420
CrEYH B4
pATB
8501
4507
9870
185D

20
CC0768
CCO5ES
c?
0440
CC0%587
0570

coNs P4
CDOSRG
OFE5BA
CFF5B4
NATS
FeO3
18072
D9 6C

06CO,
n420
CFrenq
DATH
FRoAa
Q871
045073
06C0
1F150A

g ADDI,R2 (4
H pProL ve
: ADDI,RY 0
: CrsL we
sNLF comi,RO FF
: HCTR,EQ PAGC
H coitt,RO0  BS
' BCFR,EQ  ECUR
H s, R 1
) ™1, N2 63
1 BCIR,FQ RRB .
tSENTRY POINT TO ERASE OLD CURSOR
tCCUR  LODI,RO H'80' -
H EORA, RO %PTR
: STRA, RO RPTR
: BCTA,UH  SCUR
t 2
1YSUBROUTINE TO CLEAR PAGE
:PAGC  STRA,R0  SCRF
:PGC1H Eonrz, RO
H STRZ, R1
: STRZ,R2
tKLR BSTA,UR - SPT
: LODI, RO SPAC
tKL. STRA, RO %PTR, R2
: BIRR,R2 KL
H ADDI,RT 1
: ANDI,RT 7
: BCFR,FQ KLR
: BCTR,UN ECUR
X
1SCRL EORZ, RO
H STRA,RO SCRF
H STRA,RO PTR+1
: STRZ,R2
g LODI, RO G4
t STRA, RO FROH+1
3 LODI,RT PAGE
A .
:&C2 STRA,R1T PTR
: STRA,R1  FROHW
:SC3 LODA,RO %FROM, R2
: STRA, RO %PTR,R2
s BIRR,R2 SC3
s M, R1 J
s BCTR,EQ CL.nR
1SC4 BIRR,RT  SC2
:XCLEAR BOTTOM L INE
tCLRB  LOD},R2 H'CH!
: LODE, RO SPAC
:SSPC STRA,RQ  4PTR,R2
: BIRR,R2 SSPC
H T™M 1, R a4
: bern,EQ  SCAa
t Lort,R1 3
H LONI,R2 LINE
: BCTA,UN SC
s X )
: ORG H'159B!

CAN'T DACKSPACE TO PRE



