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CHAPTER 1
INTRODUCTION

.2 Business PBASIC is an extension of .1 Business BASIC. Many
new features hawve been added, including lome variable names.,
sdditional tvris functions., tTenumber with tanse, and a flachins
CUTSOT . In addition to this, many exicetinsg voutines have been
rTewritten. The net vesult of this ic a 38 to 35% increase in
Froaram execulion sreed <not includins I-0 time). For more
information on the differences between the .1 and .2 wersions
of Business BASIC., cee ArFendix E.

This manusal ie not desianed to teach BASIC; it is intended to
be used 35 a3 reference manual. Howewver, exrevimentation with
the Frogsrame contained in this manual should sllew the
uninitiated user to hecomwe familiar with the lansuvage.

1.1 Machine Reauvirements

Businese BASIC reauires that the sustem in ucse contains either
the PHIMOM or DISKMOM orevatins sustem. Mo standard Op-54s is
included in Bucinesse EBASIC.

Business BASIC itzelf occuries 31 pases of memory (22.7T5k> and
PHIMOM-DISKMOM occuries 8 razes (2K rplus 4 rases (1k) fov the
directory buffer. Thus, the minimum memoery confisuration is
32k . A standavd ASCII keuwboard is addressed as inPut Fovt G
and a TU-64 disrlay driver is addressed as outrut Port 8. Full
driver vroutinese are pFrovided to orevate 3 Disitasl Grourp Frinter
which, if used, must be attached to Fovt 3 <inrput and cutrut).

Mote: Bucine<ss BASIC was written to run on a 2.5 Mhz machine.
If your suetem ie vunnine at a different clock vate, certain
softwasre changes should be made. Bee AFFendix G for delaile.

1.2 FKewboard Conventions

Al 1l kevbesrd input voutines have been tewritlen with a flashinse
cursor  and suto—verest. To use asuto—verest, simPply hold down
the decired kew for 6.5 cecond and the key will besin
veresting . To ceace tereating, let uFr on the kev. HMote: on
latched data keubcards hawvins a one—shot strobe, auto-rereast
will not work.

When BASIC is firet entered, it will check the kesboard dats to

determine if it ie latched ov unlatched. I+ can, however, be
feoled into thinkine that an unlatiched dats kewvboard is latched
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if a kevw is held down durine initiasl entry; tvu to avoid this.

1.3 Manua!l Conventions

In this manual certain conwentions hawve been adorted. The termw
constant> refers to a3 numeric constant, ie., 1, 23, 52736,
etc. The term <variabled> refers to 5 numeric vaviable nawe.
i.e., ALPHA.COUMTER., B, 28 etc. The term <exrr> refers to a
numeric constant or & numevic wvariable nawme or a walid
arithmetic expression, i.e., A+l, A+TS, etec. The term <str
constant> vrefere to  an  alphanumeric constant, i.e., "TOP™.
“UMITZ2", =348", etc. The term <stv variable> refers to an
slrhanumeric wvarizble name, i.e.., AF, BETASE, RTE., etc. The
tern <str expr> vreferse 1o an  alrhanumevic constant ov an
alphanumeric wvariasble name or 3 valid slrhanumeric exPression,
i.e., AF+BE, RTE+"¥", etc. Brackets [J surroundins a rarameter
indicate that it ic ocetional.

-
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CHAFPTER 2
USAGE 0OF BUSINESS BASIC
2.1 Entevine a Progsvam

Each FPFroeram line is Preceeded by a statement number used to
identify +the line. The valid van9oe for these numbers is zero
thru 6553%5. Bucsiness BASIC assumes that any line besinnine
with 3 line number is Lo be FProcessed by the Program editors
all others are considered commands ovr direct execution
statement<. The proaram editor sevrves as the usev’s method of
entering and alterine a Frogvam. If the statement number is
walid and the line containe at least one character bevond the
statement number, the line is added to the Frosram. If the
statement number ic equal to an existing statement number, the

existine line is tverlaced by Lthe new line. If there are no
characters bevwond the statement number, the fine with a
matchina statement number ie deleted. An error will be

senerated if the statement number is inwvalid, if the line
contains too many numeric constante, or if memory becomes full.

Blanks preceeding a statement number are isnored. The first
non—numeric characteyr delineates the statement number from the

rest of 1he line. All blanks are ignored, excert those
contained in s quoted fiteval. | Blanke are inserted
automatically in fistinss for ease of veadinse. FOR-NEXT

loors are indented fovr the same Teason (see LIST command).

2.2 Makine Corrections

Before turing & carriase return, corrections may be made to &
line in two wavs. Firel, tupina a RUBQUT <(teft arrow or ASCII
DEL. on some kevboardse) causes Business BASIC to backspace one
character. Furine a CTRL-X (ASCII CAMCEL) cauces Business
BASIC to ignore the entire line.

2.3 Line Editor

The line editor ic used to chanse rFarts of a statement without
havina to yvetuyre the entive line. The editor ies invoked by
tyrping & dash followed by the number of the desired line.

Examrle: -—10
{doutd be used to edit line 18. If there were &
fine 18, the line would ke listed on the screen
with a flashina cursor at the beginnins of the
line; howewer, if line 18 did not exist, an
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ervor would be rerorted).

Once in the edit mode. the turing the followins kevws will
result in the siven action:

control H — Mowe cursor lefti.
control I - Mowve cursosr vishi.
control J — Move cuvrsor to end of line.
control ¥ — Exit edit mode and cancel! line (does not alter
statement).
RUB — Delete one character.
return — Exit =dit mode. InFput is taken as atll
charactere in the line to the left of the
cCursat.
E5C - Exit to the resident oFrsus.

Any  other character will simPply be inserted into the line at
the roint indicated by the cursor.

The editor will orerate on any line up 4o 1381 charzcters lons.
Editines & 1lonser line is legal, but will result in the excess
characters beins truncated.

2.4 Multirle Statementis on 3 Line

Muttirle <ctatements on one line avre allowed. The statements
should be <ererated by a colon.

Example: ig8 PRINT A : GOTO 40

A statement nuwmber may occur only at the besinins o«f 3 line.

2.5 Direct Execution

Al l statements <Cexcert GOSUB) maw be entered without 3

statement number for immediate execution. This sllows the user
to examine wvalues and Pevform octher orerations without havine
te ™™wn 3 PFrTosSTam. Muttirle statements per tine may also be

entered for direct execution.

2.8 Intervurtine Execution

To stor & listins or execution of 2 erosvam, ture a CTRL-C
(ASCII ETX>. If & list is in Prosvess, the cutrut will stor at
the end of +the tine currently beins tisted. If ProsTam
execution is in Prosress, it will terminate at the end of the
current statement being executed. Tyrins COMT Csee "Commanda™)d
will vesume execution of the pProasram. HNote: this feature may
ke disabled, if necessary; for more information. see the BRK
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function.

2.7 Pausins Durins Culprutl

At any time when cutrut is bein9 sent to the TUC-B84, Fressins a
CTRL-A will cauce Business BASIC to rause until the key is let
upP . £This 1is onlvy true for kevboards with unistehed ocutrut .
On kewboards with latched ocutput, tyrins a CTRL-A will cause
BASIC to pause until anothev kew is tuped). This ie useful for
pausing during prodram executions and listinos.

2.8 E=xitins BASIC

To exit Business BASIC and entey PHIMON or DISKMOM, tuype ESC
during ang keuboavrd inPput  Cincludins KEYIMD. Mote: this
feature maw be disabled, if necessairy; for more information.
see the BRK function.

At any other time, Precsing the sustem reset button will cause
an exit to the resident orerating sustem.
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CHAPTER 3
COMMAMNDS

There are two tyupes of directives the user may rFresent Lo
Business BASIC: commands and statements. Cowmands are def ined
as thoce directives which act uron the Prosram contained in

MeWmoTY | Statements, on the other hand, are defined as the
individua!l lines of code which make ur the Proavam contained in
MemoTy | The followine ave the commandes avzitable in Business
BASIC:

3.1 APP Coumand
Format : APPL#<exer> .0 <proaram name>"d

Used to arprend the srecified Frogvam on drive #<expr> to the
end of the prosvam in memory. If <exPr> is not specified, the
default wvalue of zevo is used. If <Froeram name> is not
specified, the name in MAME wil! be used. MNote: the line
number of the arPended Prosram musl be ereater than the last
tine rnumber of +the Ttesident Pvosram, or a "Sequence number
overflowsoverlar ervror™ will be rerorted and the command
aborted. \

Exanrle: APPH#1."PROG2™
(Arrend the rrogam "PROG2.BA™ on drive one to
the recident prosrtam.)

3.2 AUTO Command
Format: AUTO Cleonstant 1DC,<constant 20313

This command allows sutomatic numberine of statements as thew
are beins entered into the sustem. <Constant 1> verresents the
startine statement number. LConstant 2> rerresents the
increment to  be used between statement numbers. If <constant
1> or deonstant 2> is omitted & default walue of 10 ic sssumed.
To exit from the automatic numberins mode, ture a CTRL-D CASCII
EOT).

Examrle: AUTO 28,5
(Besins suto statement numberins at fine 28 and
indicates an increment of 5 between numbers,
i.e., 25, 36, 35 etc )
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3.3 CLEAR Command
Format : CLEAR
This command clears tLhe contents of all wariables. Atl

dimencioned wariables are deleted and atl function definitions
ate Tenoved.

3.4 CONT Command
Format : CONT

This command continues execution of a Business BASIC pyosram
after execution of a STOP statement or a CTRL-C interruption.

3.5 DEL Command

Formats: DEL <constant 12>, <constant 2>
DELC#<expr> , JIL" <Fprosram name> "]

In the first form, the DEL command is used to delete 3 range of
{ines from the re<idenl FrogTam.

Lonstant 1> is the firet line which is to be deleted;
<constant 2> is the last ltine. Both starting and endine line
nursber<s muct be srecified and must exist in the Prosram.

Examrle: DEL 26,68
{Would delete lines 2688 thyoush 68).

Note: Usine the DEL command caucsee the variable table to be
cleared.

In the second forwm: the DEL command is used to delete the
specified BASIC prostam from drive #<{expr> . If no <{exePr) is
specified, then dvive zevo will be used. If no <prosgsram name’>
is 9iven, the name in MAME will be used.

Example: DEL "“PROGL"™
{dould delete the Prosam "PROGL.BA™ from drive
ZeTo. )
3.6 LIST Command
Format: LIST C13C<constant 1>C, Céconstant 20313
This cowmmand is used to list the statements compricsine the

Frogram currently in mewovry. There are four wvariationse of this
command, each ePerformine a different function. The first
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var-iation is LIST with no ravamelers; this will list the entire
FYO3Tam startinsg with the first statement. The second
varistion idie LIST with <constant 125 this will list the
statement which has 3 statement number esua! to <constant 1.
The third wvariation is LIST with <{constant 1> followed by a
comma, which will lisi the prosram startlins with the statement
number eaquasl to <constant 1> throush the last statement. The
final wariation ies LIST with <constant 1> and <constant 2>
serFarated by s comma; this will liet all statements from the
statement number eaual to <constant 1> to the statement number
equal to <constant 2>, inclusive.

If the "!" clause is spPecified, multirle statements rer line
witl be listed on serparate limes. IF-THEM-ELSE statements will
aleos be listed in Parazararh form on multirte lines. ARy line
reference to a3 line which is & REMark will have the REMark
fisted in brackets [3 followinsg the reference. Ang line
reference te a3 non-existant line will have the wmwessase
"CUMDEF INED3I" listed followins the tefervence.

Before the actual lietine besins, the contents of NAME and DATE
will be cutrpul as 3 header.

Examrles: LIST
' PROGL 8568136

18 GOSUB 1@@ : STOP

16@ “MAIM PROGRAM

119 IF X=1 THEMN #"TRUE"” : RETURN ELSE #“FALSE"
: IF 2 THEM 8"DEFAULT"

128 RETURN

268 GOTO 218

LIST!
PROGY 85.-61.-38

168 GOSUB 1868 MAIN PROGRAMI

sSTOP
166 ‘MAIN PROGRAM
118 IF X=1
THEM #“TRUE"™
RETURM
ELSE #"FALSE™
IF 2
THEM #"DEFAULT™
128 RETURN

268 GOTO 216 CUMDEFINED]
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3.7 LOAD Command
Format : LOAD [#<expr >, L <FrosTam nawe> "]

This command will cause the previcusiy saved BASIC proarTan
havine the nawe srFrecified by the <prosram name> to be loaded
into memory from drive #<expi>. If <exPry is not specified, 3
default walue of zevroe is assumed. If <Proaram name> is not
sPpecified, the name in MAME will be used. Anvy erodram existine
in mwemory will be cleared. Mote: The LOAD command is also an
executable statement.

Examrle: LOAD “PROGLIT
(Would toad the rrosram “PROG1 .BA™ into memory
from drive zeva).

3.8 MNAME Command
Format: MAME" <pros9vam named"

Ascigne 3 name ta the prosvam cuvrrentiy in memore. The name is
from one to six characters. The extension “.BA™ is imrlied; it
need not be entered. The entered name is stored in a reserved
varisble called "HAME™, similar in usage to the DATE variable.

Examrie: MAME “PROGL"
(Would Joad the siring "PROG1™ into MAME.)

Note that in order for a command <esuch as SAVE)D to use the name
in NAME. name must not have a zevoe lensth or a2 "Moo FrostTam nhame
ervor™ will occur.

3.8 PEEN Command

Fermat: REM C<{canstant 1>C, {constant 2>, <constant 3>C,
<comstant 423333

This command is used to renumbey il ovr part of the prosvram.
All fine vreferences are aslso venumbered accordinsly. Any
reference to a non-existant line is left unchansed. <Constant
1> is wused to indicate the first statement number in the
vesulting venumbered rrosram. <Constant 2> is used to indicate
the increment between statements in the resultins Frosram. If
Sconstant 1> or <{constant 20 is omitted., a3 defasult value of ten

i assumed. Censtant 3> is used to srecify the first lipe
that is to bte renumbered. If unsrecified, the defauit vasilue is
ZeTo. <Constant 4> ic used to indicate the last tine that is

to be renumbered. If uncrecified, a default value of 65835 is
used.
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Examrles: REN
(Renumbers the entire Prosram, startins with 16
and incrementins by 18).
REN S
(Renumbers the entire rrosram, startine with 5
and incrementins by 16).
REM 5.2
(Renumbers the entire prooram. startins with S
and incrementing by 20,
REM 5.,2.28
(Renumbers line 28 of the eprosram, startinsg
with 5 and incrementing by 2).
REM 5. 2,296,
{Renumbers lines 28 throush 65535 of the
Program, sStartine with 5 and incrementins by
2.
REM 5.,2.,29, 46
{Renumbers lines 28 ithroush 48 of the Prosvram,
startine with 5 and incrementing by 2).

3.18 RUNM Command

Formats: RUM C<Lconstant>]
RUMC!IJC# <expr>,d4sl T exprd>

In the first form, thie command instructs Business BASIC to
clear the contents of all variables and besin execution of the
FTOIT3MN . The <constanil> is an ortionsl stastement number at
which to besin execution. If +the constant is omitted.
execution will begin with the first statement in the Prosram.

In the <cecond form, thie command will cause Lthe pPrevicusiy
sawed BASIC Frogram having the name srecified by the <str expr>
to be lsaded into memovry from drive #Lexpr> and executed. If
expPr> 1is not crpecified, 3 default value of zero is assumed.
A Prosram existina in mwemory will! be cleared. If the
exc tamation point clause 1is specified, the contents of anv
existine wariables will vemszsin unaltered C{however., all user
def ined functions will be cleared); othevwise., atl variables
will be cleared. Mote: The RUM command is also ah executable
statem=nt .

Examrie: 1668 RUN!'H#1, "PROGL™

CWouild load the rrosgsram "PROGI .BA™ into wmemory
froem drive cne and execute it without alterins
any existineg wvariasbles).
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3.11 SAUE Coumand
Format : SAVELB<expr>,IL"<Proustram name> "]

Thie command will cause the Frosram in wmemory to be saved on
drive #<expr> under the name srecified by <progvam name>. A
“.BA” extension will asutomaticaliy be added to the <Prosran
name’> . If the <expr> is not srecified, a defaultl walue of zero
is assumed. If <progsram name> is not specified, the name in
MAME will be used. Thie command will not affect the proeram in
memory or the contents of any variables., includins MAME. HMNote:
The SAUE command is alsoe an executable statement .

Examrle: SAUE "PROGL"
CWoutld save the program in memoers on drive zero
under the name “PROGI.BA™).

3.12 SCR Command
Format : SCR

This command is used to clear the Prostam and data storase area
in Business BASIC =o that a new pProgsvam maw be entered. This
command will also clear MAME.

3.13 KXREF Command

Format : XREF {searech string>

This command will search for and print the number of any line
containine an occurrance of the cspecified stirina. This mayv be

used to c¢ross reference a variable, line numbev, kevyword, and
Just about anvthins else.

Exameles: RKREEF At
{Would srint the numberc of all lines in which
Al i1s wmsed).
XREF GET
(Would Pprint the numbers of all lines in which
the GET statement is used).
¥REF 10686
(Would Fprint the numbere of all lines which
reference line 108> .
¥REF A¢
(Would print the numbers of all lines in which
the arravy A is used).

Business BASIC Manual - Charter 3 Page 11



CHAPTER 4
ELEMENTS OF THE BASIC LANGUAGE

4.1 Constants

Storase of all numeric constants and al! other numeric items is
in Bimary—Coded-Decimal <BCD). Eisht disits of erecision are
maintained at all times; tLtherefore, Toundins off mavy ocecur
within 3 Progovam if necessary. The magnitude vanse of
constants is . 1E-683 thru .8383333938E+63.

4.2 Uariabte Mames

Simrle numeric wariable names consist of a letter fo! lowed
oPrtionally by ur to 31 letters, disits, and Pericds e¢.9., A3,
R, LOOP.COUNTS3). All characters of a wvariable name are
significant <Ce.s., "ALPHA.TEST™ and "ALPHA.TEST .COUNT™ are two
distinctly different wariables. The onily restriction on names
is that they may not contain BASIC kevwords Ce.9., "WORD® is
not a le9al variable because it contains the kevword "OR". See
Arrendix F for a comelete tist of BASIC kewwords). Each
numevic wariable occcupries 3 number of buytes of memory eausl! to
the lensth of the name Plus seven. Once sssisned a3 value these
bytes camnet be released without dissuins a CLEAR or SCR
comisand .

Mumeric array variable names take the same form ss simrle
numeric variable names. The number of buytes vreauired by &
numeric 3™Tay can be calculated by the followins formula:

Mumber of bytes = (Totsl number of elements ¥ 5) + (Number
of dimensions ¥ 2) + {lenstih of name)d + §

Untike simrle numeric wariables, the wmemory occuried by an
arvTay can be veleased by the rrosram {see "UNDIM").

Stving wvariable names take the came format as simrle numeric
variasbles with 1the addition of a "% <e.s., ALPHAS, RO%. Z93%.
ete ) The wemory veamirements for a strins variazble can be
calcultated by the followine formula:

Number of buytes = (Dimencion size of strinsd + C(Lensth of
name + 7

Memory occuried by strinss may be released in the same way as
memory occuried by arvravs. There are no strine arravs
supporTted by Business BASIC.
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Numeric useTr defined function names <(see “User Defined
Functions™) are in the same formal ac simrle numeric wvariable
names pPreceeded by "FN" <e.9., FNALPHA, FNRG, FMNZ3. etc.)

Styrineg wuser defined function names arte in the same formatl as
string wvariable nawmes peceeded by “FN” {e.9., FNALPHAS. FNRGS.
FMZ38, etc.)

Note that <the same wvavriable name can be used to refer to a
simrPle numeric wariable, a numeric srrav, a strine, and a
function definition. As an examrle the names ARG, ABLG, ), AGS,
FMNAG., and FNABS all refer to different itewms and no
relationchir between these items is assumed to exist.

DATE 1s a3 spPecial wvariable name in Business BASIC, used to
contain the cuvvrent date. DATE is used in statements as a
strins name; however, no substring refrence is allowed. If
DATE 1is u<ced in an INPUT statement an sutomatic promPt, “"Enter
date: <MM-DO/YY)", will be senerated.

NMME is also a3 sepecial wvariable name, used to contain the
cuvrrent erodram name. MNAME ic used in statements as a strine
name; however, no substvring reference is allowed. MAME is set
whenever 3z new Progvam is loaded inte memory, or when the MNAME
command is used.

4.3 Arravs

Arravs in Businese BASIC mavy be dimensioned with any number of
dimensions. Indexine of avravys is zero velative, i.e., the
fivst element of an array is element zero. An  arTvay

establiched by 1the <statewment 106 DIM K<{2Z2) would contain 3
elements: XCB), RX(1) and X{(2). Care must be taken so that an
arvay  is not re—dimensicned without firet having been releaced
{(see "UNDIM®").

4.4 Strinss

Strines in Business BASIC mav be dimensioned to any size C(with
the obvious urrer limit of zvailable memory). Strinegs may be
referenced in twoe wavs. The first is to reference the entire
string . This is done by usinsg the sirine namwme alone e.a., 28
LET B5=A% ... this sauvs "Cory the comtents of ithe entire stvrine
called A% into the entire strins calied BE"). The second is to
reference part of 1the string (heveafter called 3 substrine);
this 1is done by usins the stvine name followed by 1two

PparTametere encloced in Parentheses. The first rarameter
indicates the <startins rosition im the strins and the second
indicates ending position <Ce.s.., 280 LETY B$=A%(4.7) ... this

saws "Corwy the contente of the fourth thru the seventh
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character of the sivrine called A% intoe the entire string called

BS). If only the first Fravameter is Frovided, the substvine
ie assumed to besin with the indicated rosition and continue
thrv the end of the strins Ce.s., 28 LET BF=A%C4Y ... this

says “Coru the contentes of the fourth thru last character of
the string called A% intc the entire string calied BE™).

Combinine twe <=irinses into one <(i.e.. concatenation) is
acomnrl ished by use of the plue sisn <Ce.9., 28 LET BPF=A%S+CS
this <save “Arrend the contents of the entire styine called CB
to the contents of the entire strins calted A% and rlace the
resuit in the entive stvring called BS. The strinss A% and C3
are unaffected™).

All strinas should be initialized before accessing them usinsg
substrins notation.

Examrle: 18 DIM ABL16D
26 FOR I=1 TO i@
3B AP=A%+" "
48 MNEXT I
58 B®=n$<1.,5>

When assignine a walue to 3 strins, if the result strine is not
subscrirted the result strins is verlaced by the asssianed
value.

Exanrlie: AS="ABCDEF"™
PRIMNT AS
ABCDEF

If the resulit strins is subserirted and the value is lonser
than the result string, the assisned value will be truncated to
fit. Further, if the assisned value is shorter than the result
substing, the extra characters in the result substrins will be
gnaffected.

Examrle: AS="ABCDEF"
PRINT A%
ABCDEF
ASC 2, 3I="WKYZ"
PRINT A%
AWXDEF
ARL2,30="R"
PRINT AS$
ARXDEF

Bhen using strine IF statements, stvrines of unesual lensth will
not be considered eaual. If two strinss of different lensths
are eaual ur to the lensth of the shortest strins., the shorter
strine is assumed to be the lesser in walue. Strinss in DATA
statements and string constants must be enclosed in suotes.
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Examrle: 18 LET AS="ABC"
9 DATA “XYZ"., "UNIT™

4.5 Orerators

The valid numeric coPerators for Business BASIC are: “+° for
addition, “-" for subtraction, "%¥" for multirlication, "™ for
division, "1t~ for exronentiation, MIM {takes the lesser of two
values)d, MAX (takes the asreater of two values), and MOD <{takes
the remainder resulting when the first walue is divided by the
second). When an  arithmetic oFevastion is  executed, anv
exponentistion in the statement 1ic done first. Mext, any
multirfication or division is executed in left to risht order.
Then, any addition or subtraction is executed, alse in left to
right order. Finally, ane MIM, MAX, or MOD orervatiocns are
revformed in left to visht order.

Exampies: PRINT 1+2%S+4
is
PREINT 2 MIN 142
2

If execution in some other order is needed, pParentheses mav be
used. If 5 Pair of pPaTentheses arreatTs within ancther pair,
execution slarts with the innerwost rair and moves ocutward.

Examrle: PRINT <{1+2)%(5+4)
27
PRINT <1+2)>%(5+4)+4%2
35
PRINT C{1+2)%{(5+4)+4%2)
51

PRINT 2%(11 MOD 4>
]

Retationa!l orerators are "= for equal to, “<¢” for less than.
">" for 9reater than, “<O" for not eaua!l to, “<=" or "=<" for
lees than or equal to, and ">=" or "=>" for sreater than or
eaual to. A relational orpevation assisns 3 value of one for
true and zero for false.

Examrle: PRINT 2=3
o
PRINT 243
i
AE="Test"™
PRINT <A%="Test")
1
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Bocolean orerators are "AND™, “OR™, and "MOT". Boolean oFerTandes
are consideved true if not eaual Lo zero and false if esual to
zevo. Resuits of boolean orFrerations are one or ZeTo.

Examrle: PRIMNT & AND @

8
PRINT 3 GrR @
i
{Mote: The usual usage fovr the boolean cPrevrstors is for

comrPlex IF statements, but they can be used 35 above for other
Furroces such as proavam analusis of comrlex losic structures).

The followins is a chart describineg the execution order of
Precedence:

Hizahest MOT.unary —
T
¥,/
+, -
MOD, MIM, MAX
k=40 ,=,=2,=0,2,=

{owest AND ., OR
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CHARPTER &
STATEMENTS
The statements availasble in Business BASIC can be broken down

inte five catesories: data handliine, Prosram control, aeneral
inFutsoutrut, file handling, and wiscellaneous statements.

5.1 Data Handiins Statements
5.1.1 COMUERT Statement

Formate: 18 COMUERT <expr> TO <str varisbhied> (<mask>)
1@ COMUERT <stvr wavriable> TO <variabled

The COMUERT statement is used to convert numbers to strines and
styines to numbers. The mask is used to indicate the format of
the resulting conversion. The mask is made ur of the followina
characters:

Character Function

- oFrtional minus sian
# character that will be rerlaced by 3 diagit
orticnal decimal point

Examrles: LET X=234.56763
COMNUERT ¥ TO ASCHH . #3#)>
PRINT A%
234 .57
COMUVERT ¥ TO A (-H#3#. #1
PRIMT A%
8z234.57
A=—-234 56733
COMUERT X TQ A3 (344 3D
FORMAT ERROR
CONUERT X TO A% (-H43 . #8#)
PRINMT A%
-234.568

5.1.2 DELAY Statement

Format: 18 DELAY CLexpr>]

This statement causes a delavw 1o be senerated between
charvacters on output. The delay senerated is <exkFr> times
.88266 seconds., where the exrr is 8 to 265. (Mote: If <exrr>
is omitted the default vaslue & is assumed).
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Examrle: 18 DELAY 166
{Causes a .266 second delay hetween characters
on outrputd .

5.1.3 DIM Statement

Format : 18 DIM <variable named>{lexpr 1>C.<exrr 20...E; LexFr
23300, <etr wvariable name 2>C<expr 1303

The DIM statement iz used 1o establish the maximum size
reauirements for stvings or numevic arvave. There ic no limit
to the number of dimensions asttributed to a numeric arravw. A
strineg wvariable may have only a sinale dimension. If no DIM
existes for a numeric arvaw, it ie ascumed to be 3 sinsile
dimensional arvravy of ten elements. Mon—-dimensioned strinse are
assumed to have a maximum fenath of ten characters.

Examele: 1@ DIM K{Z,4.5,2,3).CARB23)

5.1.4 FILL Statement
Format: 18 FILL <expvr 1>.<expr 200, <exerr DL. ... <exprr 213

The FILL <statement is used +to Place one or more buwtes into
erpecific consecutive locations in memory. The value of <expr
1> is used as the addresse of the first bute. <ExFpr 1> mavw have
a3 wvalue from 8 Lo 65535, <LExpr 2> may be either numeric {with

a3 rvange of B Lo 255) or strineg. Stving expressions will be
stared on 3 byle-by-bute basis, from firet to last.

Examrle: 16 FILL 65534.2585,"T"
(Places the hex value FF 3t hex address FFFE.
and the hex walue 54 a3l hex address FFFF).
5.1.5 HEX Statement
Format: 18 <variable)> = HEX<sir exrr>

The HEX statement will take <stv exrr> and assume that the data
contained therein ie FPairs of hexsdecimal digits. These disits

witl be converted into 4rue hexadecimal and rlaced in the
variable named. If the wariasble is numeric, two hex Faivrs are
converted . If the wvariable ies & strvring, anyw number of hex

Faire may be converted.
Examrle: AB=HEX "D4CSDID4CEHCECT™

PRIMNT A3
TESTING
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K=HEX"D&75"
PRINT X
55413

5.1.6 LET Statement

Formate: 16 [OLETI<variablel=<exrr>
28 [LETI<sir variasble>=<{stv expr

Thies statement is wused 1o assiosn the value of <exrr) to the
variable>. The eaqual sisn should be read as “is rerlaced bu*.
Thus, the first examrle below would be vead “let A bhe rerlaced
by the walue ¥ plus one™.

Example: 18 LET A=X+1
286 DF="test”

(Mote: Maltirle assisnments such as “i@ A=B=8" are not
allowed. The Frorer form would be ™18 A=8 : B=G").

5.1.7 LIME Statemsnt
Format: 168 LIME <expr>

This statement establiishes the maximum ltine lenoth of the
system’s terminal device. Mo inrput or outlput line lonser than
the spPecified numbey of charactere will be aliowed. If an
attemrt ic made to use a longer line on inPut, atl characters
excert cavrriazse return, RUB, and CTRL-X will be ionored. On
sutrut 2 new line wiltl sutomasticaslly be genersted afier the
sFecified numbey of characters have been sent to the tevrminal
device. The ranse for <exFr> ie 1 to 132.

Examrle: 16 LINE 36
{Sets the maximum line lensth of the sustem’s
terminal device to 96 characters),
5.1.8 MAT Statement

Format: 16 MAT <arraud=Cl+-I<itemd[+—<item> ... +—<{item>3113

This <statement is used Lo set easch element of <arvayd eaual to

a walue determined by the specified eauation. <Item> mav be
either ancther <avrawd> or a numeric expression enclosed in
Frarenthecis. All  <arravs)> must have the same number of

elements, or a dimension mismatch error will occur. The same
arvay may be referenced on both sidese of the equal sign;
however, the destination <avvau> is used as 3 work ares;
therefare., its walues wili chanse a5 the expression is
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evajvated. Thus, MAT A=B+A is not the same as MAT A=A+B. CHAT
A=B+At would be the same as MAT A=B+B) .

Exanrles: 18 MAT A=<1)
26 MAT A=A+B-C+{(5)
38 MAT A=-A

5.1.3 MAT READ Statement
Format: 168 MAT READ <array 130, <arvay 20C. .., <avesy ndld

This statement will 7tead the specified arravs frow DATA
statements <{see READ and DATA statements). The lowest element
in the array ic read first (see examrle).

Examele: 18 DIM ACZ.2>.B(1)
28 MAT READ A.B
38 FOR I=8 TO 2 : FOR J=8 TO 2 : PRINT ACI,JX);
* NEXT J : PRINT : MEXT I : PRINT B<(©®)>;B{1>
46 DATA 1.2,3.4.5,6,7,8.3,16.11
RUM

L I
nunNn
D me

5.1.18 PACK Statement
Format : 18- PACK (<mask>)d<ety vaviable> FROM <expry

The PACK statement is used 1o comPress numeric data inte a
string wariasble. The mask is used to indicate the waximum size
of the result strins and the number of decimsl Flaces in the
resuit . The format of the mask iz the same as COMUERT. The

lenath of +the rvesult strins is catculated by the followins
formula:

Mumber of butes = INT<{(Mumber of cigmificant disits
indicated by <mask> + 1> ~» 2

This 1twe for one compression will resuirte less memory for
storage of numbers with & few sisnificant disits and is

Pparticularly wuseful! for cize reduction of mase storsoe vecords
{see also “UMFACK™).

Examrle: X=314.1%9
PACK <#4##4.44) A% FROM ¥
PRINT LEM<AS)
3
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8.1.11 READ and DATA Statements

Formats: 186 READ <variable I1>LC,<variable 22LC, ... <ariable
>33
28 DATA <expr 1>L.<expy 2>LC, ... <exPr n>ll

{The variables and expressions may be either stivins
oy numeric.)

The READ and DATA statements are used to load Predetermined
dats into PFro9vam wariables. The READ ctatement will assisn
the walues contained in the DATA statement to the variables
named in the READ statement. The first wariable in the first
READ statement will be ascisned the fivst walue contained in
the first DATA statement in the Fyvosram. Each succesive
varisble contained in a READ statement will be sssianed the
next walue in a3 DATA statement. If atl values in a DATA
statement are used, the next DATA statement in the Frosram is
used. Care should be taken that the tupe of wariable and the
tupe of 1the walue asvree (i.e., 3 numeric value for a2 numeric
vavriable and a2 strine value for & stvine wariable) or an error
will! occur.

Examrle: 18 READ X.A%.B.Z%
28 DATA 23, "TEST"
38 DATA S8+¥,A3+ 2"
48 PRINT X.A%.B.Z2%
RUM
23 TEST T3 TESTZ

5.1.12 RESTORE Statement

Formate: 168 RESTORE [<statement numbev>]
18 RESTORE ERROR

In the first form, the RESTORE statement ies used to instruct
Business BASIC to besin using a rparticular DATA statement. If
the ortional statement numbey is siven, the DATA statement
indicated will be wused by the next READ statement. If no
statement number is given, the first DATA statement in the
PTrooram will be used by the next READ statement.

The RESTORE ERROR statement wil! cauce the effect of any
existina OM ERROR statement to be cleared and evror contyol to
be veturned to BASIC fsee “ON ERROR™).

Examrles: 168 RESTORE

Tét RESTORE 85
S8 RESTORE ERROR
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5.1.13 UMNDIM Statement

Format: 19 UNDIM <uariabte 1>C, <variable 2 ... [,<variable
n>31
C<Marisbkle> mavw be stvring or numeric array names.)

The UMDIM statement ie used to free up the sFrace cccuried by
stvinas  andsor numeric arravs. The indicated siringss androv
numeric arravs are deleted and all other wvariables ave moved sa
that all wvariables will occury 3 contisucus section of memory.
All data contained in the warisbles named in the UMDIM will be
lost . Mote: UMDIM may not be used within either a FOR~-MERT
looP ov a user defined function, or & contvol stack evror will
be ococcur.

Examrle: PRINT FREEYS®)
TES1T
DIM ACISI.EB3{12>
PRIMT FREE<B)
TTE3
UNDIM A.ET
FRIMT FREE<S>

bela L B
104

5.1.14 UMPACK Statement
Format: 168 UMPACK (<mask>) <waviable> FROM <stv vaviabler
The UNFACK statement ic the invevse of the PACK statement. This
statement is used {0 take s PACKed number in & stvine and tuvn
it back into & numeric wvaviable. The mazk is used to indicate
the format of the PACKed number. The format of the mask is the
same as COMUERT.
Examrle: X=314.1853
PACK <{### . #3870 AT FROM ©
UNPACK <##%# . #8#> X FROM A

PRIMT
314.16

5.2 Pirostam Control Slatements:
5.2.1 END Statement
Format: 18 EMND

This statement tevminates execution of & Frostam. There is ho
wad to COMTinue exscution afiev an EMD.

Examrie: 38333 END
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5.2.2 EXIT Statement
Format: 16 EXIT <statement number>

This <statement functions in the same way a3z 3 GUTO ztatement.
In the Pprocess it terminates the currentls active FOR-NERT
loor. It musl be used to branch oul of a FOR-MEKT loor. Usins
a GOTO t1¢ branch out of & FOR-MEXT loeor will vesull in a

control stack ermror. This ie because a FOR-MEXT louor Flaces
information on the interna! control slack and a GOTO will not
clear this information. {In earlier versiones of Maxi-BaSIC.

the EXIT cleared ALL active FOR-MEXT leore. This uersion
clears only the curventiy innevrmost loor).

Examnrle: 18 FOR I=1 70 3
28 FOR J=t TO 16

38 IF J=3 THEM EXIT 68
46 FRINT I.J
58 HERXT J
=15 MEXT 1
RUM

1 1

1 2

1 3

2 1

2 2

2 3

3 1

3 2

3 3

5.2.3 FOR and MEXT Statements

Format: 18 FOR <variable>=<{expr 1> TO Lexpr 2> [STEF <exFr
3>3
58 NMEXT Cwariable>]

These statements are used to estabiish itevative lours. The
FOR statement, durine the fivst iteration, has no effect excert
to assion the walue of <expr 1> to <wariable>. Contvol is then
Fassed 1o the statement followins the FOR. When the NEST
statement ie encountered, several thinse occur. First, the
value of the ortional <exFr 3> {ov one if no STEP is eresent)
is added to <variablel. Then a comPatison iz wmade between
Wariable> and expvZ. If <variabler is greater, contvol is
Passed to the statement followins the MNEXT statements
otherwise, control is pPaesed to the statement followins the
FOR .
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Exanrle: 186 FOR I=1 TO 168 STEF 3

26 FRIMT I

36 MEXT

Mote that <wvariable> is ortionatl in the MEXT.
If it is precent, s check will be made fov
FroFer nestins).
RUM

1

4

T

16

FOR-MEXT loore mav be multirly nested. Care must be taken so
that FOR-MEXT loors ave contained totasliy one within the other.
Mo overlar of FOR-MNEXT loors may occur.

5.2.4 GOSUB Statement

Format : 18 GOs5UB <statement number>

The GOSUE statement is used to rass contirol 1o the <statement
number> indicated and establish the linkase necessary Lo come
back to the statement followins the GOSUEB. tUsed with RETURM>.
Mote: The GOSUEB statement is not a directly executable

statement; that is, it mav not be executed in the immediate
mode .

Examrle: 18 GOZSUB 18585

£5.2.5 GOTO Statement
Format: 18 GOTO <statement number>

The GOTO statement rascsez control to the indicated statementi
numbery .

Examrle: 16 GOTO 1365

5.2.6 IF-THEM-ELSE Statement
Format: 18 1IF <expr> THEM <statement)> CELSE <stastement>d

This statement allows conditional testins and selective
statement execution based on this conditiomal testiins. The
RexpPrry f(which can be either 3 simPle comFare oF 3 CcomFlex
boolean condition usines AMD, OR and MOTY> is ewvaluated and if it
iz true, the statement followins the THEM iz executed. If ihe
condition is false and thers is an ELSE clauze. the statemeni
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following the ELSE will be execuled. If no ELSE cilasuse is
rresent and the condition is false, the nexil numbered siatement
will be executed. The statements contained in the THEN or ELSE
clauses may be any wvalid statement {includins ancthev IF> . If
the statement in the THEMN or ELSE clause is s GOTO, the GOTQ is
oFtional <{only a statement number is necessary).

Examrle: A=G : B=l
IF A=6 OR B=6 THEM PRINT “YES" ELZE PRIMT "NHO"
YES
IF A AND B THEM PRINT "YES" ELSE FRINT "NO™
MO
Mote: This is a FPute boolean orevation. See
"Boolean OFerators™).
IF A>2 THEM FPRINT "YES" ELSE IF B={ THEM PRINT
“B I5 ONE™ ELSE FRINT "MG"
B I35 GNE
As="A-
IF A3<"B™ AND B THEM PRINT “"TRUE™
TRUE

5.2.7 ON ERROR statement

Format: 168 ON ERROR {<stv wvariable 1>,<stv wariablie 2>
<statement>

The OM EFROR statement is used toe allow the user's proavam 1o
vetain control when an evror occurs durins FProsvam execulion.
Previocus wversions of Maxi—-BASIC would terminate execution uron

detection of and ervor. If Business BASIC detecte any ture of
error, a check will be made to see if an ON ERROR ztatement has
been executed. If <0, the <etatement number> at which the

errov occuvred will be Placed in <siv wvariabile 1>, the evivor
messase will be pPlaced in <strt wvariable 2>, and contvol will be
racsed to the <statement> contained in the OM ERROR. Control
is alwavs rassed 1o the last OM ERROR <statement executed. If
noe ON ERROR statement is executed and Business Basic detects an
ervor, it will 4tevminatle execution of the Prosvam {see also
"RESTORE ERROK").

Examrle: 16 DIM EF{11>
26 OM ERFROR JLS3.E®> GOTO 28G8
38 PRINT "Enter code number: “;
48 ENTER 146G, K%, X
58 PRINT
B8 C=unL(E®
T8 RESTORE ERFOR
88 FPRINT LOGI-1)
S8 STOP
28886 PRINT “Inwalid code numbev.”
2818 GOTO 38
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38 END
RUM
Enter code number: XYZ
Invatid code number.
Enter code number: 123
Out of bounds value evrov in line S&

5.2.8 ON-GOSUB Statement

Format: 18 ON <exrvr> GOSUR <statement number 1>L,<statement
number 2> .. L, <statement number n>33

The OMN-GOSUB statement iz used to transfer conttrol to one of
several statements in & erosram, derendent uron the walue of

{exprr . The linkage is also established to a!llow subseauent
transfer back to the statement followins the ON-GCOSUEB C{usins a
RETURMD . The value of <exPr> must be an inteser svester than
Zevro. If the waiue of <expv> is one, contro! will be Fassed to
the firset statement numbev named. If the wvalue of <exFry is
two, control will be Fracssed to the second statement number .
Likewise, if the walue of <exPr)y is n, control will be Facsed
to the nih statement number. If the value of <exxpr? is steasler

than n, an error will occuv.

Note: The ON-GOSUB statemenl is not a divectls execubtable
statement; that is, it maw noet be executed in the immediasts
wode .

Examrle: 18 OM X GOSUE 36.46.58.58
Control will be rassed to statement 36 if X=i1.
statement 48 if X=2, statement 58 if ¥=3, ov
statement B8 if X=4).
5.2.8 ON-GOTO Statemant

Format: 18 OM <expr> GOTO <statement number 130, <sialement
number 2>, . . [ <statement number n>33

The ON-GOTO statement functions exactly Lhe same as ON-COSUE.

exceprt that ON-GOTO does not establish the linka2e necessarw
for a RETURN; otherwise the two statements ave eauivalent. The

value of <dexpr> is checked and control is transfeved to ihe
apPropPriate statement number.

Examrle: 18 OM X GOTO 36, 46,58.68
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5.2.18 RETURM Statement
Format: 18 RETURMN C<varisble>]

The RETURMN statement is used to tiransfer contvol back to the
statement followine the last executed GOSUB or ON-GOSUB. It is
also used to transfer control back to the PFrosvam after
execution of & user defined funmclion. The orlicnal <wariablel
is used only with the latter ture, and indicates the walue to
be sent back to the Firoeram Csee "User Defined Functiocns™).
Control wavy be rassed to the same subroutine <wia a GUSUE or
OM-GO3SUB> from several Frlaces in a3  Froavam. The RETURH
statement will be able to correctiy identifw the Foint from
which control was transfered, and return contvol to that Froint.

Exanrle: 168 GOSUB 5386
28 PRINT “LIME zg*“
368 SUB 568
48 PRINT "LIME 48"
56 STOP
58@ PRINT “"LIME Sog®
518 RETURM
RUM
LINE S8a
LIME 2@
LIME SGg8
LINE 4@
STOP IN LIME 568

£.2.11 STOP Statement

Format: 18 STOP

The STOP statement terminastes execution of a Prostalm. The
messase "STOP IN LINE xxx™ ics then disrlaved <if the STOF is
not the last line of the prooram) where xxx is the line number
of the statement folliowins the STOP. The FProsvam may be

continued after execution of a STOP by tyrine CONT.

Examrle: 1038 STOP

5.2.12 TRACE Statement

Formats: 168 TRACE START CLIMEJ]
18 TRACE STOP

The TRACE START statement is used to instruct Business BASIC to

fist each <ctatement on the terminal device before it is
executed. This statement facilitates easy debusains of the
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usev’s  PTOST3m. If the orPtion LIME is srecified, onls line
numbers are Pprinted.

The TRACE STOP statement instructs Business BASIC to terminate
listins of statements initiated by a3 TRACE START.

5.3 Genera! Input - Outrut Statements:
5.3.1 CURSOF Statement
Format: 16 CURSOR <expr 150, <expr 233

The CURSOR statement is used to Position the cursor of the
TU-84 controller at & srecified location. If onluy dexer 1) is
present it mavw have & wvalue of zero thru 1823, The TU~-S4
display is then trested 32 3 sinsle dimensioned avvray and the
cursor Flaced at the indicated position. If <exrr 1> and <expr
2>  are present, <expr 1> mayv have a walue of zevo thru fifteen
and <expr 2> ma3 have a walue of zeroe thru sixte—thiree. The
TU—64 dierlay is then treated as & two dimensional avvrav and
the cursor pPlaced at the indicated Position. The value of <expr
1> indicates the desived vow and the wvalue of <expr &0
indicates the cofumn desived.

Examrlie: 16 CURSOR 3.15
26 CURSOR 521

5.3.2 ENTER Statement
Format : 168 ENTER <exprr. {stv wvariable>, Vatiable>

The EMNTER statement is used for timed inPut of data from the
kevboard. SExPr> indicates the number of tenths of seconds to
await inrFut. If <Lexrv> has s value of zeto, then the {time
limit is set to infinitey. The limits on the walue of <expv
are zevro Lo 85536, K5t variable> indicates the sivins
variable in which to place the imcomins data. <Mariabilel
indicates the wariable in which to Flace the number of tenths
of seconds actually used in cowrletina the inFut. ENTER will
transfer contrel Lo the statement followins the EMTER after one
of three events occurs. First, control is tvansferved if the
inFut 1s not comrleted within the allctted time. In this casze.
variable> will be set to zeroa. Second, contvoel is transferred
if a carrizse veturn is enterved. In this cace, <variable> will
contain the time used. Finally, controel will be transferred if
the number of characlers entered is esual 1o the dimencsicned
eize of <str variable>. In thisc case, <varviable> will contain
the time wused. In the final method, no carriase return is
reauired. Thie is useful for controllins maximum inFut lensth.
Note that EMTER. tike IMPUTL., will not gemerate & carvriasae
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return-line feed at the end of the user’s inrFut.

Examrle: 16 ENTER 58,A%.M

5.3.3 ENTER KEYIM Statewent
Format: 18 ENTER KEYIN <expy 1>.<expr Z2>;<str variable>

Fornatted inFul is achieved by uzin3a the EMTER KEVIM statement .
Formatted inPut is esczentially a meithod of “screenina” kevboard
inFut as it is beins tured. Unwanted characters are simrly
ienored. This may be used Lo inFut such thinss as dates., ID
numbers., or dollar amounts.

<Expr 1> is the field tuyre. Thics srecifies what ture of inputl
is to be expected, and muet be an intesev from B8 to 8. Field
tuyres ave:

Any ASCII chavacter strins

Date format MM-DD-YY;: slashes are automalic)
Doilar amount (mavy be neaatived

Disits faccerts oniy 8-3)

Any ASCII character excert cavriase retuin
Digits Cacceris 8-3 o caririasse velurnd
Dollar amount {must be rFPositive)d

ONsWN-®
(U L O

Expr 2> is the lensth of the field, wheve 1 = expr 20 <=
LIME LENGTH. If <Lexpr 2> > LIME LENGTH, Jdexpr 2> defaults to
LIME LENGTH. ENTER KEWVIM will disrlay a number of Perieds
corresFonding 1o this value when executed; this sivez the user
an indicastion of what the maximum field lensth is. UWhen inrFut
hae finiched. any excess rFeriods will be written owver with
SP3Cces .

Str variable> will contain the veturned field. If st
vav-iable> 1is a substving {e.a., ABZ2,63), it will be buffeved
with sraces if the inrput field ic shorter than the substvins.

If any contvol character (excerl carviase veturn) is {tured as
the first chavacter of the field, that character will be stoved
is str wvariable, and control will]l be rFassed on to the next
statement . If a3 ecarriase rveturn ies tured as the fivst
character of the field, <sitv wariable> will be veturned null
{lenath =zerod> and control will be pPassed on to the next
statement .

Exawrle: 16 ENTER KEYIM 1,8:A%
28 ENTER KEYIN 3,5:NM%
38 ENTER KEVIN #,2;5%

Line 18 would be used to enter a date into AE. Line 268 would
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be uced to enter a five digit ID number into MNP, Mote that
since carriagse retuvn is isnored by field tuyrpe 3, the vetuvned
vafue could contain no less than the sPrecified Cin this cace
five) number of disits. Line 38 is <imilar, excerl that inrut
is  alrhanumevic; in this case, 8% misht contain & twoe jetter
state abbreviation {such as CAD.

5.3.4 IMAGE Statement
Fornmat: 168 IMAGE<mask 1>C <mask 20C <macsk 3>C ... <mask n>333

The IMAGE statement rrovides the outrut format 1o be used fov
variables and constants in a PRINT USING statement. The first
value in the PRINT USING uses <mask 1>, the second value uses
mask 20, and <S¢ on with the nth value usineg <mack n>. The
masks are made up of combinations of the followins characters:

# is a rerlacement character, i.e., in ihe rtesultinse
outrput & chavracter of a variable will rterlace the #.

is used to indicaste rplacement of the decimal roint in
the resuiitins ocutrputl.

$ is used to indicate that 3 doltlavr sisn is to be Flaced
to the immediate lefi of the field.

+ is used to indicaste decired outrut of 3 sisn, whethev
positive o negative, with 3 numeric wvavriable.

-~ is used to indicate outrut of 3 wminus sisn for neaative
numeric variablies and surFrression of Plus sians.

~ is used to indicate cutput of a carriase veturn and line
feed.

+ is the Terlacement character for exronents in scientific
notation.

i is used to seratate masks. It has no effect on the
vesuiltineg ocutrut.

String constants maw also occur within the IMAGE statement .
Spaces in the IMAGE ave trested as literal sraces and need not
be auocted.

Exanrle: 16 X=15 : A%="Bavrrel<s"
28 PRINT USIMG 38:X,A%
38 IMAGE"GtY on hand is “S##4. #34 SHHHS488
RUM
e on hand is 15.868 Barvels
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£.3.5 INPUT Statement

Format: 16 INPUTLCIIL <str constant>,d <variable $>C,<variabie
2>, ... Lvaviable n>3]

The IMPUT statement is used to assisn walues oblained from the
kevboard to the named varisbles. The variables may be stvins

o numevric. If FPresent, <{sirv constant> will be printed on the
terminal s a PprowmPt. If no <stv constant) is Present., 3 =77

will be wused. The INPUT1 statement is identical to the INPUT
statement except that INPUTI will surpress echoins of the
cavriage returnsline feed at the end of the users inFutl .

Example: 18 INPUT "Enter time, item: “,A,RS
28 IMPUT1 B.ZE®

Durines execution of an INPUT statement. the user may provide
multirfe walues on the same line by serarating thew by commas.
Note, however, that the wvalue assisned to 3 stvins variable is
not tevrminated by a comma, but a carriagse veturn. If the user
aives fewer values than veauived 1o satisfy the IHPUT
statement, the Prowmrt “77° will arPear.

Examrle: 16 DIM ABI1L)
28 IMPUT X.A%.Y
38 PRINT X.A%B.Y

RUM

723,tesl, 45 Ltyred by userd
7733 {tyred by userd
23 test, 45 33

§.3.6 KEYIN Statement

Format: 18 KEYIN <{styv wvariable)

The KEYIN statement is used to inrul cinsle kew data entries.
The value of any kevy precsed will be rlaced in the stving
variable named. Thiszs statment diffeve fvom IMPUT in that dats
from any key (excert ESC, unless break has been disabled usins
the BRK function) will be rplaced in the variabfle. INFUT does
not allow entry of cevtain kews (for examrle carvisae tetuvrn).

Exawmrle: 168 KEYIM A%

5.3.7 O0OUT Statement
Format: 18 QUT <exkrr 1>.<exrr 2
The OUT statement ic used to outrpul 3 srecific wvalue to a

rPparticular povt. KExFT 12 indicates the rort number and <expr

Business BASIC Manual - Charter © Pase 3



2> indicates the walue. Expvr 12> and <expr 20 may have a walue
of zevo thru 255,

Examrlie: 18 OUT 5,268

5.3.8 PRINMT Statenent

Formate: 18 PRINT [x<format strins’,d <expiv 13CL,J<exEr 2>
L ... L,3<expr n>1]
1@ #x<format sirins>,] <exepr 1>CL,J<exrr 2>CC.3
.. SexPpr n>l3

The PRINT statement is used to cutrut walues to Lhe terminal.
The # sisn may be used in rFlace of the word PRINT. The
exXPTessions mav be stving or numeric. If the expressions ars
seFarated by commas, the values will be printed in eisht Ffields
of eisht characters. For expressions serarated by a semicolion.
a3 SPace Preceeds & numeTic exXPression; no SPace Precesds a
strine expression. If the expressiones ave serarated by a
backslash (w2, a carriase vteturnsline feed will be Printed
between the valuee. HMote that the delimiters ave ortiomal, and
that multirle consecutive delimiters mas be used.

If & value will not fit on the curivent outputl line, it will be
Placed on the next tine. Outrul of the walues is in the
default format, uniese Fformating is seecified. The defaultl
format is  initiatiy  free format. A formatl sivins mav aFrpear
anywheve in the PRIMT statement and besins with a % chatacter.

A formatl stvins ie made up of oFtional formal characters

followed by format sprecifications. The format characters
are:
C Flaces commas Lo the left of the decimal as
needed
$ Places 3 dollar sisn to the left of the walue
2 suFFPrezses trailing zeross

7 makes this format stivins the defaulil fovrmat
Uslid format srecifications are:
nFm Floatins FPoint formatl. The value is Pvinted in
an B character field with w disits to the visht
of the decimal roint.
nl Inteser format. The value is Frinted in an n

charscter field. <An evror will! occcur if a
non—inteser value is used).
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nEm Scientific format. The walue is Fyinted in an n
character field with m disite to the visht of
the decimal roint in scientific notation (i.e..
a mantisea and exronent).

Mote: In each format srecification., the n charvacter field
musl include any commas andsov ang dol lar sione).

Malues will be rounded 1if necessary to fit the formast
sFecification.

ExamFrle: K=1234._56G3
Y=L878. 36835
FRIMT .Y
1234 .5663 EGTS. 9635
#X\\ \\. \'J
1234 .5663

5678. 5635
PRIMT X;?

1234 .5683 5678.3635
PRINT =TFa:X
1234 .5
PRIMT %C&F2; X
1,234.56
PRINT Z1@E@;: X
123456E~62
®»=1234
PRINT *CFEI;¥X
51,234

5.3.8 PRIMT HEX Statement

Format: 18 PRINT HEX <strv expr 1>L.<stv expr 230, ... <Lstrv
exFr >3]

This FPRINT statement is used to cutput the vslue of the stvins
expressions in hexadecimal format. Each character of the
strina exFPressions 1z converted to its corresprondine two
character hexadecimal code and sent to the tevminal device.

Examrle: AS="18AZ"
PRIMNT HEX A%
31384158

HE® maw be intermixed with other data to be Frinted Ce.sa.. when
examinins Fracked data fields).

Examrle: ¥X=314.18583

FACK (### #4) BE FROM X
PRINT “PACKED DATA: “i:HEX B%
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PACKED DATA: 314156

£5.3.18 PRINT USIMG Statement

Formate: 18 PRINT USIMG <statement number>; <exrr 130, <expr 2
L, ... exFpr nl3C;3
18 PRINT USING <sir expv); <exer 130, <exrr 220,
exfPr n>33053

The PRINT USIMG statement is used to Provide fovmatied cuirut
of data. The statement rrowvides 3 list of expressions {numeric
or strins) whose wvalue 1isc to be PRINTed usins the masks
Frrovided by the IMAGE statement vefervred to by the statement
number f{(see IMAGE cstatement). The maskes may ortionally be
contained in <etv expr>. A semicolon maw be used sz the last
chavracter of a PRIMT USING statement to surprese the cariiazse
returnsline feed al the end of ithe line.

Examrte: 186 DIM BE<56)
28 ¥=15 : AS="barrels”
36 BE="H##H4#$HAAH4ASHR HHH4 HE HHEBESSH#R
48 PRINT USIMG BE;: "GTY OM HAND I5°.X,AS%
ary oM HAMD IS 15.68 barvels

5.4 File Handline Statements
5.4.1 CLOSE Statement
Format: 16 CLOSE (Lexpyr>.<{variable))

The CLOSE statement ic used 1o disasscciate a losgsical fite
number fvom a rFhysical §file, thus allowins the ilosical file
number to be as<sianed to another pFhysical file. LExpi>
indicates the losical file number to be CLOSED. If the file
did not exist a3t OPEN time, an entry wil! be rFlaced in the
dirvectory of the tare on which the physical file is located.
After execution of the CLOSE, <variabled will contain a status
code (see "Arrendix AT .

Examrle: CLOSE 4,E>

(Mote: Files are MNOT asutomaticaslle CLOSEd uron terminalion of
the FTosrTam. This allows one Fresvam Lo Pass an orFen file to
another) .

o
e
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5.4.2 GET Statement

Format: 18 GET {(<expr 1>,<variasbler, <stv variabler, {expr =
£, <expr 3>1D

The GET statement iec used 1o vetvieve & rvecord from the
sFecified logical file. <ExFv 1> indicates the losical file

. pumber, Expr 2> indicates the record nuwmber within the file

to be rtetrieved. Mote that the recoerd number iz not the
hardware block id number used by PHIMOM, but rvather a losical
record number.  Record numbers are sFrecified velative to the
besinning of the named file. This frees the user firom concevn
of hardware block id’s. The first logical vecord number in a
file is Ttecord number zero. The contents of the specified
vrecord ave Flaced in <str wvaviabler. The lenath of st
variable> is sel to the smallest of the followins values: ihe
dimensioned size of <stv wvariable>, ov the value of ortional
exFpr 3>. If the length of <str variablel is srester than 258
buytes, as many records will be tead as are needed to fill the
strinsg. A status code is placed in <wvariable> afler execution
of the GET.

DIM ABLZSEH.FEL(8)
F3="TEST. DA™

OPEN <{8,E.F%$.3,1,1)

IF E THEMN STOP

AB="THIS IS5 A DATA RECORD™
PUT (B.E.AS.1)

IF E THEM STOF

GET (B8.E.A%.1)

IF E THEM STOF

ExamFle:

EEIBLIEYE

188 PRINT A%

118 GET <0.E.A%,1.7T
126 IF E THEM 5TOP
138 PRINT A%

148 UNDIM A%

156 DIM ABC(11D

168 GET (B.E.A%. 1)
17e 1IF E THEN 3TOP
186 PRINT AS

RUM

THIS IS5 A DATA RECORD
THIS IS
THIS IS A D
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5.4.3 OPEM Statement

Format: 18 OFPEM (Lexpr 1>, variablel.,<stiv variablel, expr 2>,
<expr 3L, <{expr 421D

The OPEM statement ic used to ascociate a rhusical file with a
logical file number. {ExFr 1> indicates the losical file
number to be used. The walid logicatl file numbers are zevo
thru nine. Uep to ten files mavw be in use al one time: however.,
only one outrut or inFulsoutrpul file may be in use on & siven
phusical drive st one time. <Siv variable?> contains the name
of the file includine the PHIMOM extencion f{see FPases 11 and 47
of the PHIMON manual). <Expr 3> indicates the rFhusical dirive
in which the file will be used. VUalid dvive numbevrs ave Zero
thru seven. The ture of file is indicated by dexpr 2>. The
tures of files ave:

Ture 1: Qutrut file. Recovds mavw only be PUT to this
file. It must not alveady exist on the media
mounted in the indicated diive.

Turpe 2: InFut fite. Onlvw GET’s may be issued to this
file. It must alvteady exist on the media
wounted in the indicated drive.

Ture 3: InFutcutrut file. Both GET’s and FUT's mav be
issued Lo this file. Mo assumprtion ic made as
to whether o not the file exists on the media
wounted in the indicated drive.

The oFtional <expr 4> indicates the number of Tecords in the

file. For input—-ture files it is isnored. For culrut—-tyre
files, a check is made to determine if sufficient srFrace exists
to establish the file. If not, & Frarticular status coude is
FPlaced in the named wvariable. Foir inrutoutrutl files that
slready exist at the time the OPEMN is executed, no action is
taken. For input-soutrut filee that do not aslieady exisi. &

check is made to verify that the tare has sufficient space. If
no file size ie specified for ocutrut filee oy inpPut- outrul
files that do nmot already exist, s default value esual to the
maximutn asvailable fvee srace on the tarFre ic assumed. Mote
that for files OPEMed in  this manner the file size will be
sdiusted when the file is CLOSED to veflect the asctual number
of rvecords used). A status code is Flaced in <variablel after
execution of an OPEN statement .

Examele: DIM FEL{8)

LET F$="TEST.DA"
OPEN (8,E.F%,1.2>
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S.4.4 PURGE Statement

Format: 18 PURGE (<Lexpr>, varviabler)

The PURGE statement is used 1o CLOSE &5 file and delete the
file’s name fromwm the directory on its assouciated drive. The
logicat file number, indicated by <expr>, is disascsociated from
the rFhysical file, Just as in & CLOSE. A PHIMOM-DISKMOM delete
is then is wused to remove the file name entre from the
directory. A status code is then rlaced in the named variable .

Examrle: PURGE <8,E>

5.4.5 PUT Statement

Format: 18 PUT (Lexrr 1>, variableX. sty variasbiler, expir 2>
L, <expv323)

The PUT statement is used to rlace & recovd on the srecified

file. <Expr 1> indicates the {togical file number. The
contents of <sivr wvariable? are rPlaced into the vecord number
indicated by <dexpr 2. Oprtiomally, <expy 3> indicates the

number of characters of <stv variable) that ave to ke rlaced in
the file. For tare files, vecords must initialtly be rul inte a
file sequentially. As an exaiorle, record number five must
already exist in the file before a PUT to record six can take
Place. (Mote: the authore have been using vandoem GET e and
PUT’s to & file after il hae initially had blank recovds
written into it. Further., we have aslso been usins  an
urdate—-in—rlace scheme, i.e., multirle PUT’e to the same
record, with no detrimwental vesults. The user is cautioned
that in tare files, write evrrors misht cause subseauent records
to be lost. It i1s therefore advised that suitable backur
proceduves be instituted for files used in this way).

Examrle: 18 DIM ASL258),FECS
FE="TEST.DA"

OPEN (8,E.F$,3.,1.2)
IF E THEN STOF
AB="THIS IS A DATA RECORD"
PUT (B.E.AS, 1)

IF E THEM STGF

PUT <B.E.A%.2,7>

IF E THEM STOF

168 GET (G.E,A%.1>

1ie IF E THEM STOF

12&¢ PRINT A%

138 GET <(8.E,A%.2>

148 IF E THEN STOP

158 PRINT AS

RUM

EBIREBER
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THIS 1S A DATA RECORD
THIS I35
5.4.6 REWIND Statement
Format: 18 REWIND (<Lexer>,<{variabie’)
The REWIND statement is used to rhuysically pocsition a tare at
the besining of the losical file specified by <exPry. A status

code is then placed in <varviabied.

Examrle: REWIND (8,E)

5.5 Miscellaneous Statementse
5.5.1 REM Statement

Formats: 18 REMLCang commentl
18 ’fany commentid

This statement is wused to place remarks in a FProsval. It is
isnored during execution of the FProgram, but will aFrPeatr in any
LIST of the Prostram.

Examrle: 18 REM THIS FROGRAM WRITTEM OCT. 15

5.5.2 SLEEP Statement

Format: 18 SLEEFP <expivd

Cauces the system to suskend pProcessing  for the number of
seconds indicated byu <expr>. <Expr> must fall intoe the vanae
of B8 to 655.35 seconds. Precision is kert ur 1o .81 second;
thus, if <exPr> had a value of 1.253, BASIC would wait far 1.2C
seconds before continuins.

Examrle: SLEEP 1.25

Business BASIC Msnual - Charter 5 F

o
"
[} J
A
o



CHAPTER ©
FUNMCTIONS

The Frurrose of functions in Business BASIC is to allocw the
programmer to use dimrlicit subioutine access within most
statements. In other words, most references to a variable maw
be rerlaced with & veference to a subroutine and the walue
returned by thal subroutine is used in the execution of the
statement . Two tuwres of functions ave asvailsble in Business
BASIC: system functions and user defined functions.

6.1 Sustewm Functions:

The sustem functions are used by rerlacing the veference to =
variable in most statements with the name of the decited
function followed by & pPavameter enclosed in Farentheses.
Business BASIC will execute the desired function and the Tesult
veturned by the function will be used in the statement .

ExamFle: X=24.56
PRINT X, IMTOD
24 .56 24
Y=IMTCR)+E
PRINT ¥
28

The swstem functions available in Business BASIC are ac
follows.
6§.1.1 AB5 Function
Format : ABS(Laxpry)
The ABS function is used to oblain the sbsclute value of
{expr> .
Exawrle: ¥=—354
PRIMT ABSIX)
354
6.1.2 A5C Function
Format : ASC{Lstr exPvy)

The ASC function is wused to obtain the numeric walue of the
first character of the indicated stvrins.
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Examrle: A%="3"
PRINT ASC{A%
51
PRINT ASCY"m">
163

6.1.3 ATH Function

Format : ATN(Lexpr>)

The ATM function is used Lo obtsin the arctangent of <exrrd .
The result is siven in vradians.

Exawrle: PRINT ATHC1D
.T8533318

8.1.4 BRK Function
Format: BFK(<exFrr>>

This function +veturns the current BREAK status. If CTL C and
ESC ave enabled, the veturn walue will be one; otherwise, ths
rveturn value will be 8. Derending on the uvalue of <exrFry, this
function mav also set BREAK status. If <expr> is less than

zero, statlus is unchansed. If Kexpr> is zevo, status will be
set to zero and CTL C and ESC will no lonser funmction. If

exPr> 1is sreater than zero, status will be set to one and CTL
C and ESC will be enabled.

Examrle: PRINT BRKIG)
8
Would alsc disable CTL C and ESC).

6.1.5 CALL Function
Format: CALL <exryr 120, <exFr 2>

The CALL function is used to rFase control to & machine lansuase
subvroutine. Expr 1> indicates the addvress of the machine
langsuage subroutine to be CALLed. The walue of ortional <exrr
2> is converted to an inteser and rFlaced in the DE vresister
Fair before +the machine lansuase voutline is execuled. The
machine lansuase rvoutine should Flace & walue, to be returned
te the masin Program. in the HL resister Paiv. This walue iz
then rveturned to the statement which rveferenced +the CALL
function.
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Examrle: PRINT CALL<2BE1L.368)>
686
{This would rlace the hex walue @12C in the DE
register Pait and then execute 3 fictitious
machine lansuagse routine at hex address 62363
The fictitious routine shifted the number in the
DE registev Pair left ocne bit and rlaced the
result., hex 8258, in the HL resister pair. This
value was then returned to the PRIMT stiatement).

6.1.6 CHRES® Function
Formwat : CHRE(<exFrr 120, <expr 223D
This function is functionally the inverse of Lthe ASC funclion.
It obtainse the ASCII character vepresented by the walue of
{exFPr 1. ExFr 2> sFrecifies the number of times the character
is to be returned. If <exFr 2> is not srecified, the default
value is 1.

Examrlie: PRINT CHRELBE);™ “;CHR3{56,5)

A BBBBB

6.1.7T CO0S Function

Format : COS{<exFr>)

The CO5 function ie used to obtain the cosine of <expiy.
Expr> must be expressed in radians.

Exawrle: PRINT COS<. 234>
.8T27467
6.1.8 DEG Function
Format : DEGC <exriv>)
The DEG function ic uged to convert radians 1o desiees. <ExFi>
is exFPressed in radianse and the outrput walue is siven in

degrees.

Exanrle: PRIMT DEGY3.1415826)
173.993993
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6.1.3 DIR Function
Format: DIR{<exrr>)

The DIR function is a strins function which returne as its
value the divectory of the srecified drive. ExPi> must be an
integser from 8 to T.

Examrle: 18 DIM AFI1824)
28 AS=DIRBD
3B E=LENZAT>-16
48 H#DIRLEAI+CHRE{14); “No. of entries =";E
RUM
TEST .BA 1 BASIC .GO T3
Mumnber of entries = 2

6.1.18 E¥AM Function
Format : EXAML <exprd)
The EXAM function is used to obtain the value of the contents
of a Particular memory location. {ExXFY> indicates the address
of the desired location.
Examrle: PRINT EXAM2)
224
6.1.11 E¥XP Function
Format: EXP(<exPr>)
The EXP function is used to obtain the walue of € raizsed 1o a
specified rFrower. <ExPFr> indicates the desived rFower to which e
is to be Taised.
Examrle: PRINT EXPI3)
26 . 885538
6.1.12 ERWP19 Funciion
Format: ERPIGL<Lexpy>)
The EXP18 function is used to obtain ihe value of 18 raised ta
a spPecified rFower. ExFr> indicatles the rower to which 16 is
to be raised.
Examrle: PRINT EXPIG(D
83 .933333
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6.1.13 FREE Function
Format: FREEC(B)

The FREE function is used to obtain the number of unused butes
temaining in memors. A dummy Patameter of zero is slwavs uzed.

Examrle: PRINT FREE<®)
TS1iT

6.1.14 IMP Function

Format : INP{{expv>)

The IMP function is used to obtain the datas available from the
specified inpul FPovt. <ExpPr> indicates a port number to which
a hardware inrut inetruction is to be issued.

Examrle: PRINT INPY®)
13

6.1.15 IMNT Function
Format : IMT{<exFv>)

The IMT function is used to obtain the sreatest inteser walue
of <exprr.

Examrle: X=23.45
PRINT INTX)
23
X=—12. 34567
PRINT INTOXD

-13
6.1.16 LEM Function
Format: LEN{<{str exrv>)
The LEM function ies used to obtain the lensih of <str expr)y.
The wvalue returned is a count of the actual number of
characters currently in <str exFr>.
Exawmrle: DIM ATL{1I5)

AS="TEST"
PRINT LENCAS)
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&

=%+ ING"
PRINT LEM{AS)
Ki

6.1.17 LOG Function

Format : LOGL <expry)
The LOG function is wused to obtain the natuva!l loesarithm of
{exXpr> .
Examrle: PRIMT LOGY23)
3.1354341

€.1.18 LOG19 Function
Format: LOG18<{exrr>)

The LOGIB function is used to obtain the base ten losasvithm of
{exPr> .

Examrle: PRINT LOG18<{168>
2

6.1.18 PI Function
Format: PI

Returns the value of Pi to eisht disits.

Examrle: PRINT PI
3.1415326

_6.1.28 POS Function
Format: POS{<exrr>)

Used to wobtain the current position of the zcreen cursor. If
expr> s less than =zero, then the absclute Fosition Y8 to
1623)> will be returned. If <exFr> is zevo, the Tow Fosition <8
to 15> will be veturned. If <exPrr> is srester than zevo, the
column Position <8 to 63> will be vreturned.

Examrle: CURSOR 1,3 : X=P0S{-1)> : Y¥=PO3:8) : Z=P0S<1)
PRIMT ¥:¥:2
66 1 3
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6.1.21 RAD Function
Format: RAD{LexPpr))

The RAD function is uced to conwert desrees Lo vadians. ExPT>
is exPressed in desreess and the outrut value is 2iven in
radians.

Exawmrle: PRINT RADY 186D
3.1415327

6.1.22 RNMD Function
Format: RMD(S)

The RMD function is used to obtain 3 Psuedo vandam number with
3 value between zevo and .933383393. The duminy FParameter Zero
is alwavs used.

Examrle: PRINT RNDI&)
.81234312

6.1.23 SCH Functiaon
Format: SCH{<str wariableX, <stt expry)

This function will search <str wariable)y for <stv expr>. If
found, the rveturn walue will be the rosition of the first
character where <str expr) existe within <styv wariabler;
otherwise, the veturn wvalue will be 6. Mote that <siv
variablie> may be subscrirted.

Examrle: AS="TEST"
PRIMT SCHCAS, "T"),;5CH{A%. “"ES"); SCHAE. "2 )
SCHCAS(2), "T"); SCHIAEZ2.35,"T™)
1 206 46

6.1.24 SGM Function
Format : SCGN{<exrr))
The SGMN function is used to obtain an indication of the sianm of
{exXpy> . If the walue of <expv> is Fpocsitive, a value of one is
returned. If the value of <exPpr> is zevro, & wvalue of zevo is

returned. If the wvalue of <expr> is nesative, a value of minus
one is returned.
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Example: ¥=18 : Y=@ : Z=-i5
PRIMT SGM{MD,BGMLY), SGMHIZ)
1 8 -1

6.1.25 SIM Funection
Format: SIM{(lexpr>)
The SIM function is used to oblain the sine of <expr)y. LExpi>

st be expresced in radians.

Examrle: PRINT SIMNL23)
~. 8462287

6.1.26 SORT Function

Formats: SEGRT{{expr>)
SR <exFT> )

The 35QRT function is used to obiain the Positive cauvare root of
{exXPT-> .

ExamFrle: X=81

PRINT SQRT<X>
8

6.1.27 STRS® Function
Format: STRECexF7r>)

The STR$ function is used to obtain a sivins containing the
character vepPresentation of <exrr).

Example: X=23.54
AR=STRB(ED
AP=A%+" each”
PRINT A%
23 .58 each

6.1.28 TAB Functian
Format: TABC <exriv))
The TAB function is used in PRINT statements 1o skrecify that

cutrut ie to besin at & rarticular column $as srecified by
LexpPr>D.
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Example: PRINT “TEST";TABL18); "¥"
TEST *

6.1.23 TAMN Function

Format: TAN(<exPtT>)

The TAMN function is used to obtain the Tanseni of SEXFETY .
<ExFr> must be exrressed in radiasns.

Examrlie: PRINT TAMY . T8E33Z18)
1.68660601
6.1.38 VAL Funclion
Format: UALI<CstT™ exPvY)

The VUAL function is functionalily the inwverse of the STES
function. It is used to obtain the numeric wvalue of the
characters of <stv esxipr).

Examrle: =2z .T85"
A=URL AT +28
PRINT X
43 .78685

6.2 User Defined Funclions

There are two tures of user defined functions: single
statement and multirie statement functions. Usase of both

tyres is the zame ac the usage of system functiaens. Definition
of functions ie acomrliched by use of the DEF cstatement.

6.2.1 DEF Statement

Formats: 18 DEF FN<uvariabled{<wvariable 1>[C,<variabklie 25C.
variable 233D
18 DEF FM-luariabteddduariable 1530, <usrisble 25C.
wariable n>33r=<expr>

The named wavaible may be a numeric ov string wariable. The
fivet format is for wmultirle statement functions: the second is
for <sinale statement funcitions. The execution of a3 sinsle
statement function call evaluates <exrrY and veturns the walue
of that dexrr>. The execution of 3 multirle statement function

call executes the ctatewmentis contazined in the function
definition and veturne the walue srecified in  the RETURM
statement. The vaviables uced as rFavameters z7e “local™ to the
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function definition; that ic, any chanse in the walue of thece
warisbhles within {the functieon definition are not reflected
within the main Pproovam Csee example below. Favine rFarticular
attention to the wariazbie ¥).

Examele: 1@ Y=48
28 PRINT FMHALCY.GYFNECYD
38 FPRIMT VY
43 STOFP
B8 DEF FMALY.X
68 Y=Y+3
T8 =Y ¥5
88 RETURM X
28 FMEND
186 DEF FMNB<(Z)=Z%286
RUM
246 |83
15

8.2.2 FNEMD Slatement
Format : 18 FMNEMD

The FMEND <statement is used to indicate the end of a multirle
statement function definition <see “DEF™).
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CHAPTER T
ADMANCED FPRINT USAGE
7.1 Conivol Characters
Business BASIC has incorrorasted certain control characters to
rrovide srecial output  functions. Any time these control

characters are encountered in 3 PRINT statement, the assaciated
function will be rerformed. These chavraclters are:

Control H - ASCII Backsrace - Move scrveen cursor lefi

Control I — ASCII Horizontal Tab — Mowe screen cursar
risht

Control K - ASCITI Vertica! Tab — Home screen cursor

Control L - ASCII Forie Feed — Clear screen

Contirel M — ASCIT <hift ocul - Carriage return & Line feed

Control & — ASCYI Device control 1 — Mowe Screen CUTSOT
down

Contral R — ASCII Dewice control 2 — Mowe screen cUTSOT UP

Contro! S - ASCII Dewvice comntvel 3 — Write the screen
buffer to the TUC-64

Control T — ASCII Dewice control 4 — Rewverse scroll, clear

ter line and home screen cuTsSoerT

The functions of theze charvacters are suPpressed duvineg & LIST.
A control M will aenevate a cavriase retuvyn and line feed
durina execution and LIST.

T.2 Inciaslline Printer Drivers

The pFrinter dviver surplied with Business BASIC starts at BEGG
and use memory from @BEBG-B2FF. The character to be Pirinted
chould be rFassed in the Accumulaior. The erinter driver should
nat alter any reaistevs. To inetsll & different driver, simrly
verlace the exieling driver.

T.2 Outrput Deuice Selection

Bucsines= BASIC has the carability of selectine the device ov
dewvices to which ouleut from PRINT statements is Lo be cent.
The devices cuvrvently imrlemented ave the TU-64 disrlav and the
Firinter. Te ¢casuse outrputl to be sent to the TU-64 displav an
OPEM(CRT., <wariable>) statement ic executed. To cause ocutrutl to
be sent to the printer an OPEM{PRINTER., {wariable>) statement is
executed. To sysrFend outrut to the TU-64 dierlay 3
CLOSECCRT., wavriasbleX>) is executed. Likewise, to suesrend oulrut
to the rFrinter a CLOSEC(PRINTER. {variableX) is executed. When a
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Frosram 1€ executed., cutrut is initially assumed to be sent to
the TU-64 disrlaw. The wariable specified in the OPEM or CLOSE
for- CRT ov PRIMTER cuvrvently has ne funcition: it is implemented
for future exransion.

'y
[\ d
1]
Q
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The

followins

statements:

» The
the

The
the

Code

a
1

=R NeWN

followins

AFPENDIX A
FILE I-0 ERROR CODES

are the status codes teturned by the file

Ne ervors.

File not found. File does not exist on this
media.

Mot encush free blocks exist on this tare.
DurFlicate file existe on this tape.

File has not been orFrened.

End of file or loaical vrecord ID is greater than
file size.

File numbeyv already OFEMed.

Insalid fite numnber.

System ervor.

1/0 wismatch CGET on cutrputl ture file or PUT on
inFut ture filed.

Invatlid file tupe.

Too many ocutpul files on one driwve.

An outrul tare file was closed but no vecords
were wiritten to i1, The file is closed but no
directory entry is cveated.

codes indicate PHIMOM erroTs (see AFPendix C of

PHIMON manueld:

257
2538
253

faollowing

Eauivatent to error 1 — CRC evrvor.
Eauivalent to error 2 — Block not found.
Esuivalent Lo error 3 — Tare end o Jam.

codes indicate DISKMOM evrrovrs (see ArFendix A of

DISKMOMN manuel):

257
258
253

CRC ervor.
ID Read erivor.
Device ervor.
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APFENDIR
PROGEAM INSTALLATION (FHIMON UERSIOMD

The Business BASIC pyrosram ie distributed on one cassettie tLare.
which contains +Lthe Business BASIC evoeavam in sudio form <1186
baud - Sudins format). This form can be Tead usins the PHIMNOM
REad command. An audic cassette vecovrder ics resuired to tead
this tare.

A oPevrationa!l FPHIMOM <swstem is resuived 1o Frerare Businecss
BAZIC fov use. The follawine Procedure is used to inetasll the
Frogaratms. and assumes familiarity with use of the PHIMOM sustem.

1. Stsrt up the PHIMOM cystem, usime the PHIMOM ROM
LUPEZBT).

2. Arrly the Tecommended patches to PHIMOM desciibed in
“Arrendix D™

3. Prepare the audic cassette Tecovder with the
distribution tape.

4. Enter the command “"RE 1868° and rtead in the
audio file.

5. Save the progvam on the PHIMOMN systewm tare or on

another tare used for Prosram storase by enterins the
command “SA#n BASIC 1-117T¥5866", whete n sFrecifies the
arFrrrorriate tare drive nomber.

6. Executs Businecse BASIC and werifs the zsbove sters by
entering Lthe command “RU#n BASIC™, where n srecifies
the drive number containine BASIC.

Note: When RUnnins Businescs BASIC, automstic execution of &
source PTodtTam may be effected by specifuinge 3 stavt address of
8a127C trather than 885688> in the SAve cammand. The BvosTam
to be executed must be sawed slons with BASIC by uysins a PHIMOM
"SAve” command, not a BASIC "SAUE™ command.
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APFPENDIX C
COMUERSION OF PAXI-BASIC S0URCE PROGRAMS

The followinsg PpProceduve can be used to convert Maxi-BRSIC
source Proarams to Business BASIC. It is ascsumed that
Ma=i-BRASIC has besn Frevicusls installed and is operating under
PHIMOM <(refer to “Gettine Started with PHIMOM™ in the PHIMOM
doecumentation for moeve information).

1. LOad Maxi-BASIC., then the source prosram Lo be
converted .

2. STart execution of Maxi-BASIC {(reauired toc set
internal rointers).

3. WRite to an audioc cacsette, stavtins at 863253 throush
the end of the source PreaTam. The end Foint can be
determined by examinine 0862148 for location and 862141
for Pase .

4. LQOad Business BASIC.

5. REad from the audio cassette senevated in ster 3.
startine at the locatiom indicated by the address
stored in (BZ2AGBEX+1 bute.

6. STart execution of Business BASIC.

T. Usings the SAUE command in Business BASIC lansuase {(not
PHIMONY, caue the source FPresva.
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It is
PHIMOMN

PHIMOM
Fratches

3160634
343361

348364
348371

Businecs

APPENDIR D
PHIMOM COMSIDERATIONS

cugsested that the followine patches be arrlied ta the
sustem beins used with Business BASIC. Refer to the
documentation for detaited information on arPplyins
using the DTO command.

DPats Exrlanation

27a ConFensates for a tare
345 averrtun Froblem which
878837 Mmaw Cause erTonecus =258
3151563245 eviror codes,

311

315361343 Fixes a rFpotential
B8TEZ283 Frinter Problewm which
322883 can develor if RESET
257 ie Fressed while 3
323863 line is beins Frinted.
841164

341

311

3TZ8e4 Fixes a Froblem with
3TZB06 use of the RUB key.
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APPEMNDIX E
COMVERSION OF .6 AND _1 BUSINESS BASIC PROGRAMS

The onty mador source code difference between Previcus wversions
of Business BASIC and this wvevsion is the fact that all numeric
constantse are now stoved in BCD, rather than ASCII, format .
Howewver, this does not make prosvams written under Frevicus
versions of BASIC incomratable. The LOAD, RUN {from mediad.,
and APP routines do the conversion automatically uren loadins a
Proatam into memory . Fovr larse progsrams, the conversion maw
take several seconds. In order to eliminate this delav.
FProarTams ne=d only be SAVUED asfter they have been converted.
The next time the proavam is loasded, theve will be no delay.

Mote: Conwverited prosvams will invariably use more memory. This
ie because ewverde npumeric constant reauives B butes of storage
sFrace in  the soures code. It is cussested that arFrlications
where memovy is critical be Tun undevr the olid BASIC.

[0
Uil
L J
n
n
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AFPPENDIX F
RESERVED WORDS

The following is a3 list of kevwords which are converted to =
sinsle-byte code before beins storted in FTOITaMm SourTce Code.
Whern a LIST is pvoduced, the codes are then converted back to
the Pprorer kevywords. Mone of these wovrds may be used 38 o
eimbedded in & wariable name. Each of the kevwords below is
Freceded by the single-bute code which mepresents it .

3z 8 87 DAaTa CC LEN B+ REWIND
BA FB DATE 8a LET CE RND
EG ¢ 31 DEF AT LINE C1 RUN
£E2 ¥ D2 DEG Al LIST C3 SAVE
ES + A8 DEL Cz LOAD DFF SCH
£ - BE DELAY DD LOGG A3 SCR
ET - 88 DIM D& LOGis cA SGN
F4 < Fg9 DIR AB MAT tB SIM
F@ <= 3B ELSE EE Max AR SL.EEF
Fr <& 8D EMD E4 MINM C4 SOR
F5 = BF EMTER EE MCD C+ SGRT
F3 =< FE ERROR AS  MNAME FA START
F2 => DA ExAaM 33 NEXT SF STEP
Fe > a8 EXIT FT HNOT a8c sSTOP
EF >= DE E¥ 3z OM Ak STRS
DB AaBS DT EXPlg Bz OPEN 37 S3STRS
EC AMD 85 FILL ED OF 8C TaAaB
ng  AFP aa M 34 ouT C3 TAM
83 ASC 8t FOR BC PACK D THEN
CF ATH D3 FREE D4 PI SE TO
Az AUTO FC FROH D1 POS Ce TRACE
DE  BRK Be CGET 82 PRINT BE UMDIM
CD CaAatlL 83 GOsSuB €3 PRINTER BD UNMPACK
3R CHRS &8 GOTO B PURGE FD USING
A+ CLEAR CE HEX BT FPUT 32  UAal
B2 CLOSE 8+ IF bz PRAD RS kKREF
A COMT B3 IMAGE 85 READ Ee [
EE COMUEET D2 INP &F REM 2 S
bDC C0s 86 INFUT AaC REM
T CRT e INT 8E PRESTORE
Bl CURSOR Bz KEYIN 8A RETURN
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AFFENDIX G
RUMNING BUSIMESS BASIC ON A NON-2.5 MHZ SYSTEM

In order for Business BASIC to be vunm on & syustem with a clock
sreed other than 2.5 Mhz, the timins leors for the EMTER snd

SLEEF statements must be chansed. To make the chanse, follow
these stefrs.

1. RUn BBASIC fvrom PHIMOM-DISKMONM

2. Ture X=1515 2%c : ¥Y=INTC(X-2GE6> : FILL 2666T,X-Y¥258,Y
{here "=" ie the clock sreed in Mhz Ce.a., "4 for a
4 Mhz svslemd. Thie will cause the cursor blink speed
to chanse )

3. Ture ®K=133 .2%<c : ¥Y=IMT{(Xr258)> : FILL 22357, ¥-Y¥256.Y
{Where "=" is the clock speed in Mhz.D

4. Ture CURSOR 2.8 : A=CALL®)
{This will cause an exit 1o PHIMOMN-DISKMOM.D

5. SAve BBASIC using PHIMOM-DISKMOM. BBASIC will now
have the corvect timins constants.
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APPENDIX H
BUSINESS BASIC ERRCOR MESSAGES

The followine is a list of the error messages which can occcur
in Business BASIC., alones with possible causes.

Suntax erroer - unvecoanizable command;  avray accessed with
wrons number of dimensions.

Tor  — DIMension too lavge; too many wariables:

Memorwe full  er
latse; too mwany nested GOSUB’s; too many nested

PTogiam too
FOR-MNEXT loopP=s.

Mo srace grrar - Mot enoush contisucus free sPpace exists on
disk o tare Lo stove PTaavTam.

Bxsd ave ervor — Illeaal chavracters after statement end; missins
e illesal statement arsument.

Dimension  error — Attemrt made to DIMension anm arvay or strins
which alresdy exists.

Function def =vrror — Refevence to undefined function.

Qut of bounds value ervror ~ Parameter, subscrist, o arsument
not within allowable hounds.

Ture error — Strins exFprestcion or wariasble used when numeric
reauived, o vice versa.

Formsl evvor — Uzlue can not be PRIMTed in field srecified with
"=" clause.

Lime number error — Mon—existant line numbev teferenced.

Diwide zevo error - Diwvision by zero attemrted.

Continue errov - CONT tured at some Foint other than aftier STOP
or CTRL C, or after vaviable table has been cleared (via CLEAR.
8CR., ve-entevina BASIC, or editine Proesram statemente).

Ne FPro9ram evvor -~ RUM tuped but no Frosvam existe: LOADH.
RUMB, or APFPH# attemrted on proevam whic does not exist on

sFecified drive.

Double def ervor — Attemrt made to DEFine a function which has
been DEFined eav-lier in the Frosram.

Resd evvor ~ Mot encush DATA; DATA item of wrons type .
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Control <stack ervor — FOR without matchinag NEXT: NEXT without
matching FOR: RETURM with no prior GOSUB; UMDIM within FOR-MEXT
loor o user defined function.

InFPut ervor - Mot enoush items inrut; inpul items of wrons
tupe .
Are mismatch error - Incorrect number of arsuments in a user

defined functiaon.
Missing quote evror — Mo closins suote in 3 <trine literal .

Mumeric ov ervror — Math opevation vesulted in 3 walue sreater
than 9.3993333E+62 or less than —-9.399939333E652.

Imase error — Line number specified in PRINT USIMG is not an
IMAGE statement.

Farmat overflow evvror — Ualue in PRIMT USIMG statement will! not
fit in sFrecifed IMAGE mask.

Dimension mizmatch error — MAT arithmetic oreration attenrted
on two orv more arvavys having 3 different total number of
element=.

Internal stack ov evrvror — Too many paventhesis levels;: tao manw
nested user defined funcition catle.

Lermath grror — Too many numeric conetants on one line
(ravticulariy in DATA statements).

Mo eProgram name ervor - AttemPet 1o use imFlied name feature
when LEN{MAME >)=8 .

Sequence number overflow overiar error — REMumber would result
in line numbeve greater than 65535 ov which overlar; APPend
attemrted on 2 Proavram which has a first line number lfess than
oer equal Lo the last tine of the cuvrent Prosrtam.

Variable mame ervor - WMarizble name contains wmore than 32
characters.
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