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1.0 INTRODUCTION

This 4thehange pa ge pB eke t for the :..A"l~:.:;.:::;===.,-,,=,,-::.:::..,_..;.,;:..;.==
IDWM-00100-01J, Revision 803 contains update instruct ons, a
and the manual pages that we have revised. It updates
Revision 804. This packet shouLd be implemented only in versions
been to Revision level 803, that is, only if your manual
the contents of change page packet #3~

1.1 UPDATE INSTRUCTIONS

To make the e process easier, your copy of the
l should be loose in a 3-ring binder •.•..;...;.c.:::::::::..

First, remove the title page from this change page packet and exchange 1t
for the title Oage in your copy of the manual. If your copy has been

ted with e page packet #3, the titLe page you repLace will show a
803 revision leveL. The new title page reflects revision level 804.

remove the remaining change pages from this packet and substitute them
for the original pages Listed below.

As you exe these pages for the originals, note that we have marked aLL
revised portions of the text with change bars (vertica black lines in the
left margin). A so notice that the number of the manual appears at the
bottom of each e page.
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APPENDIX A SUMMARY OF COMMANDS. STATEMENTS AND FUNCTIONS
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PREFACE

A IC is a particularly powerful version
expanded in several important areas. The follOwing
AlphaBASIC features and operations.

of BASIC
chapters

xi

that has been
describe the

We assume that you are al familiar with the BASIC programming language.
and that you are interested in getting to know AlphaBASIc. Therefore, this
book emphasizes features of AlphaBASIC that differ from those of
conventional BASICs, without going into much detail on standard BASIC
statements and commands.

This book is not a BASIC tutorial, but is a technical
the exper"ienced BASIC programmer. We encourage you
Alpha Micro dealer for help in answering specific
about AlphaBASIC.

8IBLIOGRAPHY

manual intended for
to contact your local
ions you may have

If you are not familiar with BASIC. you may be interested in taking a look
at one or more of the books listed below. We have fbund these books to be
hel to the inning BASIC programmer.

Albrecht, R. L. p et al.
nd Edition
ey , 1978

Brown#,

ers

Dwyer!' Critchfield, M.
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Hi

CONVENTIONS USED IN THIS MANUAL:

To make our examples concise and easy to st
of 9 ics conventions th our manuals:

we~ve adopted a number

{} Optional elements of a BASIC atement or command. When
these symbols appear in a samp e 0

t desi elements you may omiL

UnderLined characters indicate characters that
AMOS prints on you termin. disp ay. For example.
throughout this document you see an under ined dot,
which indicates the l the operat
system prints on your when you are at
command level.

Carriage return symboL.
in your rd entry

labeled RETURN).
telLs you HAfter an
RETURN. "

The symbol marks the place
to type a RETURN (i.e •• hit the
Far examp e .r.BASIC H

AMOS prompt, type BASIC and a

Ind cates a Control-character. If you type a ControL-C
n the compiler mode of ALphaBASIC, for instance, you

see I 'c on your terminel display. ( r ta the
ris Guide ( ), more information on
to =c racters",

(Ch 30 October 1980



CHAPTER 1

INTRODUCTION TO ALPHABASIC

The acronym BASIC stands for Beginners' All"·'purpose ic Instruction
Code. BASIC is a higher-level programming language created to be a
versatile tool for earning computer programmi , and also to provide a
relatively simple l for a wide variety of applications. But
BASIC is more than a lea ng tool or a inner's tool for higher-level
programming. It can be said that most programming on smalL, interactive

ems is done in BASIC. This is in part because of the inherent
5 milarity of BASIC to the lish language.

Over the yea 5 • nce its inception. BASIC has been added to and modified as
new concepts of programming have emerged" Some implementations of BASIC are
more extens ve than others; the use of these extended versions allows the

rog ammer a wider range of applications, greater ease in programming, or
greate efficiency and

A phaBASI is just such an extension of the BASIC language. with severa
features not found in nther implementations. These features not only
enhance the performance of traditional uses of the language but also make
business appLications eas ar to program. For instance, programmers familia
with COBOL's powerfu hierarchial data structures wil appreciate A aBASIC
features which make data manipulation and assembly language subroutine

inking 81m larly convenient. Floati point hardware in the processor s
ful supported g,'eatly increasing t of mathematical computations.

Al aBASIC runs in one of two modes: interactive or compiler mode.
Interactive mode operates much like a traditional interactive interpreter;
that -is? you create ff alter and test your program which resides totally in
memory. This mode 5 convenient for the creation and debugging of new
programs or the ic alteration of existing programs. ler mode is
more usefu for programs which are to be put into ticn use, or for
testing programs which are too large to fit in memory in the interactive
modeM In Ler you compiLe the program at monitor Level and store
the campi ed ect code on the disk. During the actual running of the
compiLed program, onl the act code and a minimal run-time execution
pac need to be in memory. the conserving space. The compiler and
the run- time pac are both written as re-entrant programs. This means
that a timesharing environment, any or a l users who are running or
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prag roams
sharable,
des re to

n9 programs may ionally share one copy in em memory of the
and the run-time package~ Once created the campi er the ect
(also known as comoiled programs) are also totally re-entrant and
the further reducing memory requirements if severa user'S
run the same application program~

data
In

the

A aBASIC supports floating point. st ing, binary and unformatted
rmats. A data formats may be simple variables or array structures.

addition. the unique memory mapping em allows you to Bpeei
orde ing variab es in prearr ngs for mare eff i
process ng. This system is similar to data formatting lities of
the COBOL language and lends itself well to business applications where the
manipulation of formatted data structures is of prime concern.

VariabLe names are not limited tn the single character and singLe digit
format of many BAS Cs, but may be any numbe of alphanumeri characters in
length, as as the first character is aL abetic. This is another
feature which makes Al Ie well suited for bus applications. Since
t he source code is led and need not be in memory when the prog am 'i s
eventual run, the l h of the variable name is not a significant
concern. Label names may also be used to identify points in the prog am for
GO TO and G05UB h.'anches. Label names a,oe alphanumeric and heLp to c ari
the program structure Cfor example. EXIT'ERROR: or EVALUATE'ANSWER: •



CHAPTER 2

INTERACTIVE AND COMPILER MODES

The
two
C

or purpose of this c
modes in which you can use

Le and run your programs.

er is to explore the differences between he
BASIC. We II also discuss how to create.

The Al
BASIC

aBASIC em consists of three ams: RUN.PRG (the monitor level
run~ti pac el. COMPIL.PRG (t mon; r leve disk~based BASIC

leel. BASIC.PRG (which combines an interactive ler and
run~time package to simulate a BASIC int l. You use RUN and COMPIl
feom AMOS command level to run and compi le Al aBASIC programs outside of
BASIC. You use the BASIC.PRG program when you want to use AlphaBASIC as an
interactive nterpreter~

Your choice of interactive or compiler mode depends on
personal preference. the amount of memory you have in
stage of development your program is and the
program",

several factors~

your partition?
physical form uf

your
the

YOU1~

Interactive mode simulates a BASIC interpreter by allowing you to deal
directly wit BASIC. This is the mode that most BASIC users are ably
-farni l laY' v.Jith" Interactive mode permits di t editing o'f the source
prugram in memory and immediate feedback as each program line is edited. In
this mode you arc "in" BASIC, and can use AlphaBASIC's unique program

ing features. To execute a program in this mode, you must first Load
i or create in memory your uncompi Led source- program. After you have
f nished compiling and execut"ing the program#, you are stitL in BASIC R and
are not returned to monitor level unti l you use the BASIC command BYE~

Ler mode allows you to compiLe programs from the monitor eve witholJt
ever enter ng BASIC. You first create the source program la .BAS file)
using one o'f he em text editors. Then, from the AMOS manito Leve you
compiLe the program. The compiler automatically saves this led version
of ur source program call teet proqram"l on the disk as a .RUN
file; the file is avei able for execution then or later using the At aBASIC
run~time package RUN.PRG. After you execute the object program from the
monitor level, flJn-time pac returns you to monitor Level.
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Whether you use interactive or
S fe-entrant, and may be loaded

users.,

2.1 INTERACTIVE MODE

er mode, the resulting
into system memory for use

eet program
multiple

Per he or advantage of interactive mode is that it allows you to
'§t Lk to" BASIC wlli Le you are creating or editing your r::wogram~ You afe

ree enter entire programs which will be executed when you use the RUN
command o!~ you can enter' single statements outside of a program for direct
execut on~ You can nterrupt a program and}" s you are 5t iLL 'in BASIC",
can display and e variab e values and then resume program operation~

You wil be most nterested in using interactive mode f the
interactive nature of the er is of particular use to you fa exampLe
if you Bfe new to At C and want to tryout various statements and
small progran-1S p or if a progr'am is in an ear deve stage and you
want to make use fie act ve mode~ s in9 features)"

One d sadvantage using interactive mode has to do with memory
requirements. Your source program your ect ram, and BASIC.PRG all
residei memory at the same time. In additioh BAS loads into memory the
BASI un-time package." RUN,PRG. The BASIC. fHe itself is fair large,
since it contains a leI" as wel as the code that allows it to imulate
an inte tive interpreter. This aLL means that us BASIC in nteractive
mode uses up more memory than compiling and executing a program outs de f
BASIC

Because BASI .PRG is re-entrant you may place it in system memory to save
room in user rtitions" f you do so you may also want to ace RUN",PRG
in system memory. However since BASIC is a fair y large program, you

abl wi LL ant want 0 put it in stem memory if most the users on
system a 9 deal oi~ BASIC pr'ogl~am develoomen

TO use i e active mode p at monitor Level type BASIC followed

.BASIC

RETURN:

When BASI is

RE.ADY

to communicate with you, you see the prompt ~

You are now n ide BASI •

2" R1 Load ng, Creating, and Saving BAS Crams

To load a source program into memory, use the LOAD command. Fa example:

LOAD
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BASIC wi II load in the specified ,8AS fi le. (This program fi le could have
been created us one of the text editors. or might have been saved
from a prev'ious interact'ive mode session,) instead of loading in an
existing progr'am p you can start creating a new source program simply
t ng in the program. Editing the program takes ace in the conventional
manner, t ng each line with its line number first. BASIC ines
in sequence automatically, so you may enter them in any numeric r. To
edit a program ne you must re-type the ent i r'e line. As you enter program
lines. BASIC scans t at line look for errors. If you enter aline
incorrectly, BASIC will tell you so. For exam pTe:

READY

1 HELP WHAT AM I DOING?
s ax error

If you "ant save a source program, use the SAVE command. For example:

SAVE NEWPRG

The command above
account you are
p rog f' am spec i

saves the source program NEWPRG.8AS as a disk fi le in the
into. You can save the compi led version of that

ng the .RUN extension:

SAVE NEWPRG.RUN

you have not previously
the program since the

es it fo you when you
the most current version.

led the source program, or if you have
last time you compi led it, 8ASIC automatical y
save a .RUN file to ensure that you are saving

If you try to save a • RUN f He when there is no sow'ce prog ram in memory #

BASIC ,'epo,'ts:

No source ram in text buffer

Since there is no way to convert an
fiLe? you wil want to save both the .. BAS
(For information on the SAVE and LOAD

2.1.2 Direct Statements

eet file back to a source program
and .RUN versions of your prog,'am.

see Sections 9.8 and 9.11.)

ram statements that do not in with a line number are considered
direct statements, and BASIC executes them immediateLy. For example:

REA.DY

PRINT A+4
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Alt
actual
variabLes~

statements~

Looks as if it is being interpreted, a direct
l then it is applied against the current set

You can def'ine variables and variable values

statement 'is
of defined

d i t'l!Ct

Certain statements are
allowed (for ex e,

meaningless as direct statements, and so are not
et c .. ) ..

BASI allows mult ~statement lines as direct statements. (Multi~statement

Lines ar'e lines Win'! h contain more than one statement; the statements are
separated co ons. As you enter direct statements, BASIC checks them ta
see t t are in proper form and that t are legal for use as direct
statements. You see an erro message if you enter a statement incorrectly,
o f it is not a Legal direct statement.

iling and Running a fam

simu ates an interactive interpreter, in operation
ler. As you enter a direct statement BASIC

immediate feedback. Whenever you the
BASIC sets a swit~h that indicates that the

before it is executable again.

Al h i eractive mode
BASIC.PRG is a ful

les it and gives yau
source program in memory
program must be ed

The sourre program that you have loaded n from the disk or created while in
B;'1,SIC f'esides in memory", Before you can execute that program, it must be
compiled" Running in interactive mode always invoLves the lat;ion and
running o'f a source program which is in memory, and never includes running Cl

saved dis ect program directly. Also, in interactive you may
compile only the program currently io memory. NOTE: To erase hiog n
memoryi preparation for loading in a new program or creat a oew
program, use the NEW command. If you do not erase the program in memory,
BASI wIiL merge the new program into whatever is in memory", If any Line
numbe s 'from the new program l icate line numbers of an old prog1~am 'j

memor , the new lines wi ace the old lines in memory.

To exec e the program, use the RUN command. NOTE; If you try to use
of the execution commmand! (e.g •• RUN or CONT). and if the prog am has
c since the last time it was compiled. BASIC automatica ly
it for you before execut'ing he prog am" Therfdore, if you need to e
the SOUT'ce program and then run it p you may simply use the RUN command and
8ASIC \,;Jill comp·ile and execute the progtam for you" For example;;



INTERACTIVE AND MODES 2-5

10 REM This is a small program
20 FOR I '" 1 TO 5
:~O PRINT "Little tasks make large return."
40 NEXT I

RUN
COMPILE

a urn,.

READY

To ust compile the program, but not run it, use the COMPILE command. For
example:

COMPILE
le time was 0.13 seconds

Once the progr"am is compi led, the obj ect code resides in memory a
the source program. You CBn write it out to disk IS a .RUN file
the SAVE command and sped ng the .PUN extension.

with
using

2.L';.1 You may speci the 10 c ler option to the
eract ve er. 10 ion tells BASIC to strip out any references

to line numbers in your compiled object code. It does not c your
source program", removing Line number references rom your ect
program, you ensure that your compiled program wil be smaLler and will run
faster'. However. if an error occurs whi le executing the program, the
resuttcing error message will not show the number of the line where the error
occurred~
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""'Duc""lng Features

deb«gging programS s the
alone on a line p BASIC

At that int you can
yo« cont nue program

Note that any<
ling the program

out. See Chapter
on S1 e-stepping

A unique feature which is very useful for
single~step command. time you type a li
lists and executes the next program stat",""r"
inspect variables or alter their values
execution ia the CONT command or t ng another li
c the source program results in BASIC r
before the next single-step command is actually carried
11Interact \ie Command n for more information
programs p and on setting and clearing nts.

iler mode consists
run-time package at
w tho«t entering BASIC.

of using the d ok-based
monitor level to la

ler p

and execute
and the

programs

ALt you do not have the interactive features of AlphaBASIC avai lable to
you 1Il er you do have the advantages of being able to le
source programs that are too large to fit into memory, and of reducing the
amount of memory you need to le and exec«te programs" Remember that
interactive mode the BASIC interactive lar; the run-time pac age.
and your source program aLt in memory at the same time" When you e a
prngram in nter'active mode, the ect code also resides in memnry.

On the othe hand p in ler mode. only and RUN
memor. Your source program is read in a Line at a time from t
the statements except comments, are led into eet code.
exec«te a program from the monitor, only the run-time package

ect i e need be in memory~

res"lde 'in
disk and

When yo«
and your

2.2.1 Creating a ram

There are two ways to create a source program for use 1" er mode: you
can either «se Al aBASIC in interactive mode to type in the program. save
that program on disk, and then exit BASI or, you can use one of the system
text ed tors EDIT or VUE. The usual way to create a program that s ng
to be compiled with COMPIL is to use VUE to create the .BAS file. VUE is a
sc,'een~or<iented text editor that aL lows you to see your program on the
terminal screen as you type it in. You can move the cursor around on the
screen and c e or delete text at the current cursor position.
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I

2~2~ 1 The form your program may talce diffors somewhat
between and interactivE' mode" If you create and save your
soul~ce program 1n interactive mode", that program must, of course!' contain
Line number Other'wise? BASIC wouLd interpret each statement as a dir-ect
statement when you tried to type the proqr'am in,,)

COMPIL p however, does nat require that a program contain Line numbers. That
means that if create your proqram using VUE, you do not need include
L ne number in that program. In addition, you may indent your program
L nes n any fashion you rlesire", om ttinq ·ine numbers p incLurlinq l"lne
Labels#, and using indentat oniudiciously"" you cail give your source proqrarn
a mue more structured look than is usuaL possible with BASIC programs.
U:", 1ILabe H is a special name defined you that identifies a l.oeat'Jon
within a pram.)

OMPIl aLso allows the use
Spe ify a continuation Line

hat line~ For e)(ampLe:

of continuation ines within a source oroqram.
mak an ampersand (&) the las character on

IF Answer = RIGHT'NUMBER THEN &
PRINT "\ler-y Good~t1 if~

ELSE R!
PRINT "Tf~Y again"

If you use L.OADl interactive mode to load
lines, BAS C concatenates cont conti
maximum line lenqth, including any i

haracters.) Then, if you save that
continuation lines are qone.

a program that uses continuat on
ion Lines into one Line. (The

Lines, tabs, 0 blanks, is
ram back out to the disk, any

Below is a small example of a valid program that uses continuation lines?
indentation, and labe 5, anrl has no Line rs

1 Proqram to print name in re\lerse~

STRSIZ 20

I START: INPUT L NE "Ente
IF LENCNAME$) ~

GOTO START

your name~

o THEN &

lOOP: COUNTER ~ LENCNAME$)
FOR I ~ 1 TO COUNTER

PRINT NAME$[COUNTER;lJ
COUNTER ~ COUNTER - 1

f\1Dn
If\JPUT 1IDo you want instant
IF CClUERY$ ~ "Y") OR CQUERY$

GOTO LOOP F,
ELSE ~

PRINT "Al L done", or

END

CY or N)"
) THEN F,

(Chanoed ~O April 1981)
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I NOTE: Since COMPIL does not require that your program contain line numbers,
t does no checking for licate line nunbers or Lines out numerlC

seOLJenCe", I·f your program contains these kinds of errors, it Il11iLL comO'l e
using COMP L~ However# if you use 'interactive mode and load the roqram in r

BASIC wh ch requires line numbers) will be unable to handle t program
correctly, and e rors will result. (For example. in the case of duplicate
line oumbers, ,lASH wi II merely take the last line in the fi le bearing the

Lieate number.)

2.2.2 Comp Ling a ram

To compile a pfoqram in compiler mode# at AMOS command level enter COMPIl
followed the specif cation of the fiLe you want to compi e. You may
supply a II file specification, including account and device
specifications. (The default extension is .8AS~ The default account and
device are the ones you are into~) After you enter the file
specification, type a RETURN. For example:

.COMPIL REVRSE

i\low you see a number (.if statistics on your terminaL as COMPIl compiLes your
program. A typical display mi look something Like this:

"COMPIL

s

Note tnat COMPI teLLs you f any error exists hin the source proaram
when it orocesses your file Clines 4 and 5 of the display above). The
HExcess ava'iLab e memor message is useful for letting you know how close
you are to runninq out of memory. If you do run out of memory durinq a
compilation, you see the messaqe: (Out ilation aborted)
and COMPIL returns your terminaL to

I
When COMPIl has finished processina your f le, it returns
le'fel and writes the object program to the rlisk as a file
of YOU!' source nrogr'am aod a .RUN exteosiofl" However, if
e rors in the source proqram, no .RUN version is output.

you to
bearinq

COMPIL

monitor
the name
detects

(Chanqed "i0
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wi h
the end of the file
appropriate opt on

- Three Ler options are available fo use
rI. To choose an option, include the l "I" at

specification that you supply to COMPI followed by the
code. For

.COMPIL NEWFIX.8AS/0

The ler mode /0 option is the same as the /0 option fa the interactive
mode (see Section 2.1.3.1, abovel. The 10 option code tells COMPIL to strip
out any line number references in your compiLed ect code file. This
makes yoU!~ ect code file smaller and makes the program run faster#, but
any error messages do not include the number of the line at which the error
occurred.

The er mode /T option is primar-] ly for debugg'ing purposes. It tells
COMPIL to dispLay each Line of your source program as it scans that line.
If a lem occurs during compilation you can use the IT option to
determine the t.lna in which the lem occurs. You can also use T to
gauge the with wh ch certain statements compile~

When you use the 1M option, an error message is displayed any time
encounte s an variabl.e. This ion aids programmers who
veri that all variables have been mapped" (See chapter H~~Er,10!:{Y

SYSTEM," for information on mapping variab es.l

.3 Runn ng a ram

COMPIL
wi sh to
MAPPING

To run a program in compiler mode, at AMOS command Leve
of he .RUN program you want to execute, and a RETURN.

"RUN LOOP

enter RUN, the name
Fa r e)c'3mp l e ~

You may supp y a fuLL file specif cation, including device name and account
number", The monitor Looks fa the run-time pac RUN~ in memory; if
it is not found in system or user memory, AMOS loads RUN into memory from
the disk. RUN initializes memory, looks for your program in memory, and, if

is not there loads the opecif ed .RUN file from the disk. Now RUN
executes your' progn:lm. Upon completion, or f you type a ControL~C to

errupt the program, RUN returns you to AMOS command leve •

DWM-00100'"01 REV 804
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Note that the RUN command serves two different functions, ing on
whether you are in campi ler or interactive mode. 10 campi ler mode, RUN is a
monitor command used to execute a compiled BASIC program that has previously
been saved on the disk or loaded into memory~ The command:

.RUN DAYROl

ible fo

NOTE: Do not use the monitor command RUN on files with .BAS extensions. On
the AMOSll system", if you try to run a ",RUN fi le that was on the
AM-100/T system, or any non-.RUN file, you will get the error message:I

will run DAYROl.RUN and then exit back to AMOS command level
onto ng BASIC. In interactive mode" the RUN command is a
that compiles and executes the current source program that you
and testing; when it f"inishes, you are 51:; II in BASIC",

wi thout ever
BASIC command

are editing



CHAPTER 3

GENERAL INfORMATION

This c r gives general information about
program may take~ for example, we discuss
EXPAND and NOEXPAND modes, program labels, and

3.1 MULTIPLE STATEMENT LINES

the form that your Al
mu le statement

line numbers ~

IC
lines fr

The system supports multiple statement lines by using colons to separate the
statements~ for example:

10 FOR I~1 TO 10 PRINT "THIS IS A LOOP" : NEXT I

I

The normaL rules y; for instance, a DATA statement cannot contain other
statements on the same line and no other statements may a "comment"
(designated the REM or keywords), Direct statements may also be
multipLe statement Lines.

You should always use spaces around the coLons since BASTC will otherwise
try to treat two commands (e.g., PRINT:PRINT) as a label aod a sing e
command. (The one situation where you do not have to use spaces around the
colon that separates two statements is when you are in NOEXPAND mode. See
Section 3.8 for information on EXPAND and NOEXPAND modes.)

).2 CONTINUA nON INES

COMPIL allows the use of continuation lines within the source program. That
;sr statements may be continued on the next line by us the ampersand (&)
s L as the last haracter on the Line. (However, )fObl must not assign a
line number to a continued line.) Since any statement line may be indented
as you please in the Ler mode, considered use of continuation lines and
'indentation", us optionalLy eliminating line numbers (as discussed in the
next section) enables you to give your Source program a much more structured
Look than aLlowed more conventional BASICs or AlphaBASIC i the
interactive mode. For example:

( ed 31 October 1981)
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IF (TIME/60/60/CLKFRQ)*10000 >
AND ( IME/60/60/CLKFRQ)*10000

THEN 8,

120000 &
130000 &

PR INT "IT IS LUNCHTIME" &
ELSE &

PRINT "GO BACK TO WORK"
PRINT ( IME/60/60/CLKFRQ)*10000

The maximum size of any ine, inc uding blanks, tabs and any continuation
lines is 500 characters"

3"3 LINE NUMBERS

ram l ne numbers range from 1 to 65534. rams used in interactive
mode must contain line numbers" rams to be compiled in compile mode do
not need to have line numbers" Therefore. if you create your pcogram using
VUE and are going to use you may omit the line number'. 'From the
program. Unnumbered lines may enhance the Itru.tured look of your source
program .s shown io Section 3.2. NOTE If you include line oumbers. that
does mean that if an error occurs, BASIC will be able to tell you which line
the error ace red in.

3 e 4 COMMENTS (REM AND "J")

Al I supports the ability to insert comments into the source program
using two methods. The key,"ord "REM" may appear alone on a line followed
the comment? or may be inserted on the same line as a statement,#' to comment
on the purpose of the statement. You may follow the REM (or "remarks")

cd with hing you want. For example:

70 REM ANYTHING YOU WISH TO SAY
100 PRINT A : REM VARIABLE A MEANS "ALLOWANCE"

Note that
statement

ted p

line 100 above is • legal multi-statement line; however, no
may follow a REM statement on a line. When the program is

everyth ng n the line following the REM statement is

The comment "!H is an abbreviation of the REM statement,.. and '18 used
the same way. Like the REM statement, a hing following the J l on
the line is ignored. Fo instance:

40 PRINT "TRY ANOTHER TIME"
50 GO TO AGAIN

JIF THEY MISS BETWEEN
JONE AND THREE TIMES"

Line,
sVITmolL

"d is the Last statement on the prog ram
it with a colon (the statement separato

NOTE~ If the REM or j

you dO not need to
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3~5 INTERACTIVE MODE DIRECT STATEMENTS

Al C immediate executes any line er if that l ne does
start with a li Such lines may types: BASIC

and reet statements. A BASIC performs a
function lfor example. LIST tells to di ay
program current ly 1n system may never be part of a

rogram l ne. Direct statements, on the other , are normal program
statements that also appear with n a program line. (For example, the
PRINT statement te s Al Ie to i ay a specified numeri or stf"ing

alue and may appear either as a direct statement as part of a prog
Some statements are not allowed as direct stat S for example, the SOGUB
statement) •

3.6 PROGRAM LABELS

Al IC allows the use of ram labels to i i locat in a
program~ A program abel is composed of one or more al anumeric arters
which are oot separated a space or other delimiter. The first character
must be an uppe case alphabetic character A-Z or a lower ase a abet c
cha acte a-z. Apost may be used within labels in place of spaces r
clarity. since apost are not as limiters. A label. when
used must be the first item on a line and must be terminated a colon
~)" It 'IS 'important to remember that you e a space between the

label and its co to do so wiLeta think that you have
entered a mu ti-statement line rather than B ed line. A label may be
fa lowed a ram statement on the same l p or it may he the only tern

the line. The use o'f s is simi lar to the use of 'ine numbers wit
GOTO and GOSLJB statements. and makes the program easier to document ~ Here

some exampLes of labels (using apost

sum:numbers to get
"=~! A+8
SUM'NOT'IERO

INPUT "Enter two
PRINT A; H+";
IF A+B <> a GOTO

INT HSum ·is
START"

PRINT Sum is not zero"
GOTO START'
END

SUM"NOT'ZERO:

START"PROGRAM:o

30
40
50
60
70
80
90

where Start l ram: and Sum i Not 2 Zero: a labels" Note that a reference to
a Label as seen in lines 50 and 80, 5 neither the first item on a line

is it terminated a co on. The reference must be identic l to the
actual label in its case (upper and/or lower) and in the acement of
a.past as"
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3.1 MEMORY ALLOCATION

The Ler system aLLocates memory dynamical as you edit your program,
and aLso during s Lation and execution. ks are made to tel you
if you have run out of memory. If you do, you an error message. If you
run out of memory white COMPIL is compiLing your program. lation is
aborted and you are returned to AMOS command level.

3.8 EXPAND AND NOEXPAND MODES

AL aSASI normaLLy scans the source text of the program in EXPAND
whi die ates that reserved words (verbs. functions, commands. etc.) be
terminated a space or a character that is illegal in variable names.
This llows Labe s and variables to in with reserved words. other
words. the variable name PRINTMASTER is not interpreted as PRINT MASTER in
ex mode. In the EXPAND the statement FOR A=1 TO 10 cannot be
wr'itten as FORA=1T010. These are the two commands which you may appLy to
switch back and forth between the normal EXPAND mode and the NOEXPAND mode:

EXPAND

NOEXPAND

set s

set s

ax sc anne r to

ax scanner to

mode

mode

The default mode is
generated as a result of

or anything else

EXPAND mode. Note that the
a compilation is not affected
the mode in which it is

in
led.

ect code which is
size, execution

NOEXPAND
systems"

usual y used only when runn programs written other

3. LOWER CASE CHARACTERS

Al aSA:> C supports Lower case tetters (a='2d and upper case Lettet~S A-l) in
the input source program and in the run-time execution of programs.

The line edi or built into the interactive em accepts and st res source
input tex in lower case or uppe case characters~ Lower ase Letters?
when used 'I h n variabLe nameS and labels, are unique and e frnm the
corn:; ng upper case Letters" In other words, the va iable nan is
separate from the variable I~AH and the variable HTom H is separate from the
ariables Hrow1 and litomH" Lower case letters may be used as the first

character of a variable name or program Label just as upper case letters may
be"

Reserved word are treated somewhat different y from the above system~ When
a reserved word is expected, the syntax parser temporaril translates a L
Lowe case letters upper case and then checks for a reserved word match.
If the word is not a reserved wo the transLation is not retained and the
Lower ase lette s are used for variab e name matches. The following
statements are aLL considered to be identical:
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FOR A ~ 1 TO 100 STEP 2
For A ~ 1 To 100 2
For A - 1 to 100 step 2
for A ;;;0: 1 to 100 step 2

The enti re string processing system supports lower case charaoterle That
is, lower case etters used within string Literals (inside are
retained and printed as lower case. Lower caBe letters which Ire entered
into st ing vari.bles me.ns of the INPUT st.tement are also retained as
lower case letters~

Note that a Lower case characters are considered greater than any upper
case character due to their position in the ASCII collating sequence. To
assist n processing and comparing input which contains lower case letters,
the UCS Xl function has been implemented. This function returns • st. ng
wh ch s identical to the argument string (Xl. with all characters
translated to upper case~ The inverse function LCS(Xl returns a st i wit
II characters translated to lower case.

3.10 LIBRARY SEARCHING

Whenever a program (called via RUN or CHAIN) or I subroutine called vi.
XCALLl is requested. BASIC follow. a specific pattern in looking for the
requested .RUN or .SBR module. If you specify an account, then BASI uses
the current defau t device and the specified account. If you do not
speci an account, the search sequence is as follows (where r
des nates the ee rammer number that specifies your account :

tem memory
User memory
Default disk:fUser
Default disk:fUser
DSKO: 6J

P,pnJ
OJ

If you speci a device, BASIC does not search in memory but proceeds
direct y to that device.

Note that ear ier versions of BASIC "2) used a different search
algorithm that was the reverse of the one outlined above.

3. 1 INCLUDE FRES

The INCLUDE command allows COMPIL to fetch source code from another 1i e
during compi ation, so that you don"t have to repeatedly type in frequent y
used code. At the point in the program where you want the transferred co e
to 'in#, enter:

++INCLUDE filespec

31 October 1981l
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The ++INCLUDE must be the fi rst command on the line (no line number),p and
the fiLespec can be any valid AMOS file specification that ionally
includes a device name and/or PPN. The default extension is .BSI (BASIC
Include f'i le). you do not sped a device and/or PPN, the search
patte s the same as that for .RUN modules (i.e., user PPN; user [P,pO);
DSKO: ). As COMPIL accesses each file defined in a ++INCLUDE command.
you see~

iTom fil

The filename is the filespec you specified in the ++INCLUDE command.

Multiple ++INCLUDE commands in the same file are al
ed in may not itself contain a ++INCLUDE command.

interactive BASIC a file containing one or more ++1
ignores them.

(Changed 31 October 1981)

but a fi e that is
If you load into

LUDE commands BASIC



CHAPTER 4

ALPHABASIC VARIABLES

4.1 VARIABLE NAMES

An Al.ohaBASIC variabl.e name may contain any number of al. anumeri
characters, and is not l.imited to a single l er or to a l.etter and a
digit, as in most BASIC implementations. The first character o"f the name
must be a ic (from II to Z and a to z). and the vari le name may in
with any reserved word unless NOEXPAND mode is (see Section 3.8, "EYPAND
and NOEXPAND Modes"). (For ali st of C reserved words, see

nnpnriix CF '"Peserved Words.'") Apostrophes may also be used in variable
names to improve clarity. You may use both upper and lower case characters
in your' var able names. Note that although AlphaBASIC folds reserved words
to upper easeit' it does not translate variabLe names (e .. 9 ...1' the variable name
REe' IZE is considered unique and separate from the variabl.e name Pee'Size •
(See Section 3.9 "for a discussion of how MphaBASIC handles upper and Lower
case characters",)

Norma variables are considered floating point variables unless
their names are terminated by a dollar sig in which case they are
considered string variables. Variables defined a MAP statement (ralled

variab es) are defined an explicit type code and therefore do not
follow the st convention of using a dollar si for string variabl.es;
t may take on any kind of data format regardless of the name terminator.
( variables are a special form AlphaBASIC variabl.e that enabl.e you
to pedorm isticated data I/O. For information on mapped val'iabl.es ff see
Chapter 8, Memory Mapping em."')

Intege,' va.'iables are spedfied by appending a percent sign to the variable
name. (NOTE: The integer var"iabte was added for compatibi lity reasons"
However, Al aBASIC does not perform int arithmetic" Followinq a
v01'iabLe name with a % symboL is equ"ivaLent using the integer "function on
that variable. For exampl.e, COUfIITER% is the same as INT(COLINTER).
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Subsc
BASICs

of ar oy variables follows the standard conventions of other
enclosing the subscri s with~n parentheses.

The following are •• amp es of legal variables

A
A$
NUMBER
STR NG$
MASTER'INVENTORY'RECORD
HEADER1
MOM'AlWAYS'l KED'YOU'SEST
I 234567
NEW' ARRAY(3

The norma mode of process ng numeri variables (as opposed string
varL:tbLes) 15 in 1~'d git accuracy/, wh c might be te!nmed
Hsingle''''a!'ld~one-haLfll precislon to normaLLy accepted standards",
Th 5 is due to the hardware floating po nt instructions which are
implemented in the Micro computer. Integer and binary variables are
also considered numeric variables, but are ~lways converted to f oating
point format or to performing mathematical ations on them. All
print ng of numeric val'"iables is under normal IC format, wit the
5 ifi anre being variable under user control from 1 to 11 d its. The
SIGNIFICANCE statement is used to set up this value. (See Section 0.24
HSIGNI FICfiJ"jCE" II

Al aBAS C supports string var ables in both si le and array form. The
memor that allocated for each string var abLe is the numbe of es
representing the maximum size t at the string is aLlowed to ex to. Each
st ng is v iable in s ze within this maximum imit and a nulL e is
stored at the end of h string to ndicate ts current actual size if the
str nq is shorte than the maximum" At the start of each compilation, the
default size to be used for strinqs is 10 c ers maximum. The STRSIZ
statement may be used within the program to alter the value to be used for
a L new string variables wh ch follow.

Strinq r ables be concatenated use of the plus sign between two
st ngs. String variables may be assi values enclosing st nq

iteraLs 1n quotes. String functions such as LEFTS, RIGHTS, MI etc" are
implement to assist in manipulating portions strings or substr ngs. In
addition, a powerful substring i ng em be used to rate an
port ons strings wit in express ons. ChapteT 7/f "Substr ng ifier tf

is devoted to this unique option of Al aBASIC.
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Unformatted, mapped variables are also considered string variables when they
are used '1" expressions or printed" (See Chapter 8,.. 'JMemory Mappinq

stem/' for information on mapped, unformatted variables,) (NOTE: Of
course. an unformatted variable may contain non-string data, f this the
case. then using the PRINT statement to display either that variable 0 an
expression containinq it will resuLt in a very odd display, since the data
is not in a orintable form.)

4.4 ARRAY VARIABLES

You may designate arrays by numeric or string variables. BASIC iea ly
allocates unmapped array variables during execution when It encounters a DIM
statement in the program. During execution. if no DIM statement has been
encountered when the first reference to the array is made. a default array
size nf 10 elements for each subscript level is used. This means that al
DIM statements must be executed in the program prior to any actual
references to the array~

Arrays may be any number of levels but practicalit dictates some
reasonable limit of 20 or so. Each level is referenced by a subscr pt value
starting with element 1 and extending to eLement N~ Once an array has been
dimen. oned by a DIM statement. it may not be redimensioned a SUbsequent
DIM statement in the same program. At no time may the number of subscripts
vary in any of the references to any element in the array" The numbe of
subscripts in each element reference must also match the number of
subscripts in the corresponding DIM statement which defined the array size.

See Section 10,.4,.. HDlM," for more information on the DIM statement,,)

(Changed 30 April 1981)





CHAPTER 5

ALPHA8ASIC EXPRESSIONS

5. ARITHMETI EXPRESSIONS

An expression can contain variables, constant vaLues,
functions, or any combination of the above. For example:

r symbo Sf

Pa ('ent
normaL
I\l

(1 + (FIX (TOTAL' RECS*REC' SIZE) 1512»

are used to designate hierarc within expression
mathematical hierarchy ls in absence of
Ie recognizes the following mathemati operators:

terms; the
parentheses.

+

I *

**
NOT
['1ND

OR
XOR
EQV
rUN
MAX

unary pLus or addition
unary minus or subtraction
muLt'jpLication
division
ra i s e to r
ta'1 s e to powe r
st ing literal

leal NOT
ical AND
'lea OR
ical XOR
'leal va ence

minimum value
maximum vaLue

<
>

<>

<=
=<
>-

=>
USING

equal
less than
greater than
unequa l
unequa l
unequa l
less than or equal
less than or equal
greater than or equal
greater that 01' equal
expression formatting

Note that A Ie automatically evaLuates expressions for you. For
exampLe, consider the statement:

PRINT (32*100/2 MAX 25+30/54)

BASIC evaluates the first section of the expression. 32*100/2 (which equal.
600). then eva uates the last section, 25+30154 (which eqoals 25.5556).

Finally, BASIC appLies the MAX operator to the parts of the express on
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5.2 OPERATOR PRECEDENCE

The precedence of operators determines the sequence
operations are performed when evaLuating an expression
ove riding parentheses to dictate h erarchies.
folLowing operator

ex ponent. i a t '1 on
una plus and minus
multiplication and division
addition and subtraction
relational operations (comparisons)

'leal NOT
logical EQV# MAX
USING

in which mathematical
that does not have
AlphaBASIC uses the

NOTE: The USING operator allows you to format numeric or string data using
a format string" For' information on USING#, see Chapter 13# QFoi'matting

put PiHNT USING and Extended Tabs)."

~.~ MODE INDEPENDENCE

Expressions mayan any mixture of variabLe types and constants in any
arrangement" Al BASIC performs automatic string and numeric conversions
as necessar to ensure that the resu t is in the proper format. For
example. f two strings are multiplied together are first automatically
converted to numeric format before the mult iestion takes place. If the
resuLt then to become a string, it is reconverted hack to string format
before the assi is per-formed", In other" words", the statement A$ ::::; B$ *'
1134.5 11 is perfec aL and wi Ll work correctly" This -is a powerful
feature which can save much programming effort when used correctly",

There is a seemingly ambiguous sitlJation which
indeoendence. The plus symbol (+) is used both as
numer ope rat ons and as a concatenation operator
The value of 34+5 is equal to 39 but the value of
stri "345 H

" The operation of the p us symbol
operation but may take a little to figure
given situation. A few exampLes might heLp.

arises from this mode
an addition operator for
for string operations",
Jl34H +1U 5" is equal to the
is unambiguous in '1tS
out its exact usage i a

If the fi f'st
second to numeric

is numeric and the second is
form and perform addit on",

we convert the

If thef'l 5t
the second

s str~ing and the second operand is numeric#, we convert
string and perform concatenation.
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If the first operand is string and the second operand is numeric, we convert
the second to string and perform concatenation.

NOTE: The above two examples app only when we are not "expect"i a
partie lar of vari.ble or term. This generally occurs only in a PRINT
expression such as PRINT "34," + 5. lit other times, we are ex i a
speeifi of variable; the conversion of the first variable is t
performed prior to ing the (plus si The operation of
the us sign is implicitly specifi result the first variable.
Take the following example:

The multiplication operator (*) forces us to a numeric term to
follow. The "34" string is therefore immediately converted to numeric "34
and multiplied by the 5. The plus sign then performs numeric addit on
instead of concatenation" The result is in numeric format and is converted
to string format if its destination is a string.

The following are a few examples as t
them in an actual program:

10 A = 34 + 5
20 B - 34 + ~'5 'j

30 - + 5
40 D - + liS!\'

50 A$ ~ 34 + 5
60 B$ ~ 34 + !@5 H

70 ($ ;;; H34 1ff + 5
80 D$ ~ '~3411 + H5 H

90 PRINT CpD
100 PRINT A$, C$,D$

READY

would be seen if you were to use

39

You can see that conversion is affected the of variable being used,

You might like to try a few examples of your own on your system to see what
the resu ts are. Remember. any potentially ambiguous expression maya ways
be forced to one or the other type use of the STR and VAL functions.

Fo mOre examples of mode independence. see the sample programs in er
HSubstring Modifiers,,"

( 31 October 1981>
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CHAPTER 6

DATA FORMATS

This chapter discusses the various forms which your data may take~ Note that
if you do not use MAP statements to define your dBta p your variables may
only take on floating point numeric values or str values. If you use MAP
statements, however, you have a great deal more versatility in the format of
your data, and can define binary and unformatted data as well. MAP
statements also give you a way to define powerful hierarchial data
structures that allow sophisticated data manipulation~ (For information on
us'inq l'<iAP statements,y see Chapter 8, HMernory Mappinq System"H That c er
al.so d-iscusses how BASIC assigns memory locations to data,.)

i\L1. numef"lc variables are assiqned floating point format unLess specified
otherwise in the program" The standard precision in use by the At 2} M<icro
system can be caLl.ed nsingle-and-one-halfp" since it lies IT\'id\;,!ay between
what are known as single precision and double precision formats.. The r~eason

for this is that the hardw8re floating point instructions all work in this
format. Floatinq nt numbers occupy six bytes of storage and are in the
format dictated by the hardware instructions. Of the 48 bits in use fo
each e var'iabLe p the high order bit is the siqn of the mantissa" The
next 8 bits represent the signed exponent in excess-128 notation#, qiving a
ranqe of approximately 2.9*10'-:)9 thru L 7*10':38. The remaininq 39 bits
santai the mantissa, which is normalized with an implied hi r bit of
one" This oives an effective 40-bit mantissa which results;n an accuracy
of 11 51 ficant digits.



DATA FORMATS

6~2 STRING FORMAT

The string format is used for the storage of alphanumer'\c text data" Str'lng
va abies rrqu ra ana r of storage for each character and may be fixed in
Dosi 'lon uS'lng the memory mapping em" If a string is shorter than the
maximum length, a nul e is stored foLlowing the last characte to
term nate the string.

Al I compares a string of spaces and a null (empt
sees them as equaL. This is design and demonstrates

ompares strings. If two strings are of equal length, A aBASIC
compares the strings on a character-ta-character basis. If t are of
different lengths, AL aBASIC pads the shorter of the two with spaces until
the strings are of equal length, and the comparison proceeds. For example,
the string °pAST DUEt! is equa to the sti'ing HPAST DUE Ig

As you ~an see, using this alQorithm causes a nulL string to be treated as a
strinq of spaces during comparison. The croper way to check for a nuLL
string is to use the lEN$ funct'10n, rather than to see -j'f it is equa to HI'

Cl LEN$(strin(rlio iabie) returns a zero, the strinq is null~)

6e~ 8 NARY FORMAT

Binary variab es are specified via MAP stat~mentsp and are simiLar to
inteqer variables in other impLementations of BASIC. A binary variable may
be from 1 to ') es in length and may be slaned when al l c; es atE::
spec ied. When less than 5 es are specified in a MAP statement as the
Lenq h.$ he bina value may be loaded as a negat'lve number'p but it 'is
l~iays ret rned as a positive number of fu l tude~ The UPPf't bit

(oreloaded as the sign) takes on its specif:jc value in the equivaLent
positive binary variabLe. For instance, a 1 e binary may be loaded with
positive numbe s ft~om 0 through 255 (dec,';'lmal), or neg at ve numbers from =1
through ~--128t' but the negative numbers are returned as the positive values

II o'f thrOIJqh 28 respectively" On y e b variables retLwn the
-iq'jnal '3iqn and vaLue when loaded Vldth B negative number",

Binary variables may be used n expressions but they are slower than
fLoati int I/ariab es because they are always converted first to loatinq
pO'tnt "format bf'-fore any mathematical operat ons are performed on them~

Gina variables are useful in inteqer and cal (BooLean) ooerations or
for staring \fa ues in small amounts of memory float point numbers always
ake 6 es 0 memory regarrlless of their ValIJes). All cal operations

oerformed with~n expressions (AND, OR, XOR, NOT etc.) cause the values to be
conver ed first to siqned e binary format before the logical operation
is oerfor~ed. The value -1 r0presents a 40-bit mask of alL ones. Any
relational CQmparlSon between two expressions or variables returns a 1 if
true, r 2 n if false.

(Chanqed 7.;0 I\pr i l 198 )
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6.4 INTEGER fORMAT

Integer variables and constants are specified by appending a percent sign
(%) to the variable name, which is the standard convention in use other
BAStCs. tC generates Hoating point variables and performs
automatic integer truncation for all integer variables specified i this
manner. Integer constants are generated as their equivalent Hoating point
va ues and are included only for ibility with existing program
structures. Since integer variables Bre ctive floating point
variables with an additional INT conversion pe • they are actua
slower" than regular floating point variables. This is the opposite of most
other BASICs, which usually store integer variables as e values
and perform special integer arithmetic on them. True integer variables may
be defined using the MAP statement and the "B" binary type code~ See
Sect on 8", H H for a descri ion of the Hg&1 type code",

6.5 UNFORMATTED

An unformatted numeric variable, specified via a MAP statement defines a
fixed si ze area of storage used to contain absolute unformatted a which
may be in any of the above formats. This format is normal y used in the
mapping em to define contiguous storage which is subdivided into
multiple variables of different formats. No conversion ever takes ace
when moving data to and from this format. Unformatted variables are treated
as string variables when used in expressions.
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CHAPTER 7

SUBSTRTNG MODIFIERS

At aBASIC s a unique method of manipulating substrings~ A substring
is a port on of an existing string, and may be as small as a single
character or as large as the entire string. Substring modifiers allow the
substr nq to be defined in terms of character ions within the string
relative to either the left or ri end of the string~ The L h of the
substring is defined either in terms of its beginning and end 'i ng positions
or in terms of its inning tion and its length. Substrings af"e
defined referencing the desired string followed the substring
modi he,". The substring modif'ier is two numeric arguments enclosed with n
square brackets,.

7. SUBSTRING MODIFIER FORMATS AND FEATURES

The substring modifier takes on two distinct formats:

i nni ng-posi t ion,endi nq-pos i t ion]
inning-position;substring-l

The first format defines the substr'ing in terms of its beginning and ending
pos tions within the string and uses a comma to separate the two arguments.
The second format defines the substring in terms of its inning position
within the string and its length, using a semicolon to separate he
arguments. The second format basically performs the same function as the
MID$ funct on.

The inning and ending positions are defined as character positions wit in
the st ing relative to either the left or right end~ A positive value
represents the character position relative to the left end of the string
with character position 1 representing the first <leftmost) posHion. A

ative value s the character position relative to the right end
the string# th character position -1 representing the last ri )

position. For example, assume the following string has the lette,'s ABCDEF
in it. The positions are defined in terms of positions 1 th 6
(left'~relative) or positions ~1 through -6 (right-relative>.
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A B D E F
1 2 3 4 5 6

~6 ~5 ~4 ~3 -2 -1

(6 characters within main stri
(left-relative position values)
(right-re ative position values)

Allowing negative values for r relath/e positions provides the ab l ty
to ck out digits within a numeric str og without having to calculate the
total size f the st ing first and then working from the left. (Rememher
that the mode 1 e ofAl aBASH allows you to apply string
operat ons to numeric data.)

The substr ng-l h argument used the second format may also take on
negative values for a more flexible formaL Normally the ength is a
oositive value which represents the number of characters counting the

inning posit on and incrementing the index to the right. A negative
length causes the index to move to the left and returns a substring whose
last character s the one marked the inning-position a
Per a few exampLes may ari the use of substring modifiers. Assume
the rna n string is AS and it contains the above example of ABCDEF. The
fal owing substrings are returned:

A$[2
A$[2;43
A$[3
A$33
A$[·-3
A$C:~

A$[3;--23
A$ ~2J

A$[4; J
1\$ ~1]

equals
equals
equals
equals
equals
equals
equals
equals
equals
equals

BCD
ElCDE
C
CDE
DE
CDE
BC
CD
o
o

For exampl AS[3 tetts Al SIC to return the substring that ins
at charaete pas tion 3 (from the left) and ends with character position 2
(from the ; that is, to return a l characters between C and
incLusive. AS[3;-2J, however, tells Al to return the substring that

lns with haracter position 3 (from the left) and ,;"tends 2 character
pas tions toward the eft); that is. to return all characters starting with
C and wo king backward two positions to B. inclusive.

pas tion values or
overfLow out of either
end.

h values which would cause the substring to
end of the main string are truncated at the str ng

4$
AS

equals
equals

CDEF
ABCDEF

The main string to wh
expressi and does
example:

h the substring modifier is
not need to be a def ned 5i

ied is actually any
string variab e" For

Q$ ~ A$+BS+C$) [2;lDJ
(l$ -~ 48LE"+AS+"QQ34") [4,1 OJ
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to
for
the
the

edto be
express

but if
is made on

modifiers
PIli,,,,p,~lC

is ret
conversIon

substr'Ing
er 5, q

1\ str
another

The mode I feature at tows
numerIc ex (See Ch
I oformat ion on mode ")
destinatl0n is a numeric variabLe
substr ng to return a numeric va ue.

dlvlsibi lity,
5 and 2"
5"

: INPUT "Ent er another: ",NUI"I!:'"

~";SUM

test it for
sible

DIvIsIble

FEnter number; !!

NUMElEIHNUMBER2
+ ";NUMBER2

dIg t and
" 0 THEN PRINT
~ 5 THEN PRINT

o INPUT
20 SUM "

PRINT
I St r p off ri
40 If SUM[~1;1]
50 If SUM[~1;1]

Be sure you understand the concept f mode i before you '1ft to
use substrlng modifiers or you ma)! get answers you donit expect. For
exempte, ines 30 and 40 In the smatt program betow return dIfferent
answers, even h the subscr ptlng Is performed exactly the same In bot
cases~ This is because the mode i e feature examines the data t
of the destInatIon varlabte before ng any operations to be per
When t scans l ne BASIC knows a strIng result Is expected (because
STRINGS is a stl"'In9 varIable) p and '0 reads the "'+"' l as a str'ing
concatenation operator" In tine 40, BASIC knows that a numerIc result is
expected (because NUMERIC Is a numeric varlabtel, and .0 reads the r+"
S l as an addition operator.

1 \/ALUE1S""'123"
20 \/ALUE2s~r456"

30 STRINGS ~ (VALUE1S + VALUEZS)[1;3J
40 NUMERIC = (VALUE1S + VI\LUE2Sl[1;3J
50 PRINT "NUMERIC =";NUMERIC/'STRINGS - ";STRINGS

The program above or nts:

NUMERI "579 STRINGS" 12')

You may appl subst ing modifiers to subscripted variables or expressions
contain ng subse Ipted varIables. Be carefuL not to confuse substr n9
modIfIers wIth subscrIpted variables. For example:

AS 2
AS[2
AS(

designates a Location in array A$
desi es a substrIng of string AS
desIgnates a substrIng of the strIng
In tacatian AS(2,3)

These are vat id uses of the substr ng modifiers

Subst ng modif ers return a string value. These may be used as part of
string expressions~ For example:

QS = AS + 8S[2;5J + (A$[Z,2J + C$)[-5;-~J
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You may apply substring modifiers to the left side an assignment in
to alter a substr'ing within a string variabLe. Only that ion of
string defined the substring modifier is changed. The r ers
in the string are not altered. This may not be app ed to numeric variables
(for example, 2J ~ "23" is not vaLidL

If A$ contains ABCDEF:

A$[2 ~ "QRS"

causes A$ to contain the string AQRSEF.



CHAPTER 8

MEMORY MAPPING SYSTEM

One of the unique features of A Ie is that <it allows you to specl
the tern in which variables are allocated in memory. The advantage
such a mappi em is that it gives you a way to define entire
groups of related information (e.9., a ieal record that conta ns fields
of information about a customer). Each element of such a 9"ouP does not
have to be of the same si ze or data type. You cao reoce a s ng e
element of the group or the group as a whole. You wi II probably find memory

ng to be of most use when you are performing isticated disk I/O or
when you are 5"ttin9 UP a group of variables for ring data between
your program and an assembly language subroutine. (See er 1 '"Calling
Exter"na AssembL Subroutines/ l for more informat'ion on assembL
lan9uage subroutines") Memory mapping is a powe l tool, somewhat akin t
COBOL data description techniques or Pascal record definitions. that gives
you a flex ble and efficient way to transfer data in and out of programs"

This c er discusses how the compiler usuaLly alLocates variables in
memory, and how you can use the memory mapping features (via he MAP
statement to override the usual stot~age allocation" We aLso discuss one o'f
t Al IC ing features-- locatinq variables in memory while in
interacti mode~

8" 1 III"LOCATING VIIRIABLE STORAGE

During lation, BIISIC allocates memory storage for all defined variables
i an area that is contiguous and predictabLe" The camp'] Led p!"ogr~a(n

references all variabLes th an index scheme", Each variable 1n he
working storage area has a representative item in the index area which
contains all the information needed to define and locate that variabie" The
working storage area therefore contains only the pure variabLes themselves
wit any associated or ntervening descriptive information. The index
erea is a separate entity, physically located before the working storage
area in memory.
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The allocation of the variable storage Brea for any program is ietable,
and BASIC normally does it as t encounters each variable during
compilation. Since this scheme is not easi y fo lowed by human beings a
different method must be derived which can override normal al ocation
processes if you wish to have the vaniabtes altoeated in a ermined
manne. At!o, the disk 1/0 system res that variabtes used be in a
specific relationship to each other when used in some of the more

"lsticated O"ograms~ The MAP statement has been included in Al C
for the purpose of allocating variables in a specific manne MAP
statements are non-executable at run-time. but merely direct the compiler i
the definition and allocation of the referenced variables~

Each MAP statement conta ns a unique variable name to which the statement
appl ies" When the er enCQunte s this statementI' It allocates the next
contiguous space storage as required and assigns it to that
variable. The type of the variable is aLso spec fied in this statement and
may be used to override the standard naminq conventions of BASIC~ A l
variabLes not defined in a MAP statement are then automatica ly assi
storage i sequence, for total compatibi it with existing standards.

The mapplng em has another distinct advantage for compLex programs in
its oltoration 0 arrays. With the MAP statement. you have the abi ity to
override the andaed array alloration scheme and to force the allocation to
proceed in a more flexibLe manner. ConventionaL BASIC array elements must
atl be of the same data type. At atlows several variab es of
diffen'Jnt data types to be combined in a single contiguous array Wh'1Ch an
prov de efficiency in the manipulation of associated data structure.~

8.2 MAP STATEMENT FORMAT

The MAP statement has the foLLowing form:

MAPn variable-name{(dimensionsl} {{{{t , size}, value},

where MAPn gives the level of the MAP statement. The rest of the elements
ar0"' optional p on the kind of variable you a1"e de-fi ing,. For
exampl.e p i'f are ning an array variable!, you wi lL include rle
optional ud mensdons" -in the MAP statement". "jdent fies the data type
of the abl.e;'lf om ted", the de"fault is Unformatted", Size" ident'j-f es
the numbel~ of es he contents o'f the variable wi L use~ If you omit
" ze" t.he defau t is zero es for unformatted and string data two es
for b nary data and ix for floating point variables si e such
variabLes are always s x ",) 1!ValueH ls an optional lnit-laL va ue
of the variable; the default is zero for numeric data and null for strings.
"Orig'ln H '1 an optional re-ference- to a previous y de'fin~d variable"s
Location in memory which permits overl ng of variables in memory.
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l'f you !1 5 k an eLement in the MAP statement
speci the qvalue H but don't want to speed
the comma ind1cating the missing e ement" Eo

(for exampLe, you want t
the !~sizen) #' YOUl'Ilust din

MAP 1 NEW'VARIABLE,F,

~VARrABLE, assigns t the
ass ign ita 5.'i ze ff and does

~l:~:. comma BAS would
es to NEW'VARIABLE-- an

he MAP statement ahove defines the variable
a type f (for fLoating nt) does

assign it the initial value of 23. (Without
think that you were t ng to assign a size of 23

l ega operation for floating nt variabLes.)

MAPn represents the level of the mapped variable. It must be within the
range of MAPl th MAP16. MAP statements Cire hierarchial in nature. for
ex amp a variable with a MAP1 statement may consist of seve l
sub-var ab es via a MAP2 statement. Each of those variables may n
t consist of severa variables via a MAP3 statement. And so on,
up te MAP16. MAP16 represents the lewest-level (er innermost) variable;
MAPT represents the highest level variable. You do not need to map leve s
1'1 stric;t numeric sequence-- for exampLe, a MAPS statement may foLLow a MAP3
statement wHhout an int MAP!, statemenL

You may reference variables at any levet of the hierarchy. A gr ie
example may help to clari this idea:

MAPl Patient'Info

MAP2

MAP') La St
\~
Num City

e

The diagram above shows three levels ef variables that have been with
MAP1. MAPZ. and MAP3 statements. You may reference the level 1 vari.hle
Patient'Info as a whole, or may reference one of the var ables on eve s
and 3 t at represent roups of the variabLe Patient~Info, such as Name,
Address, or Street. When referencing any variable in the group, you
automatica ly get the information in any of the variables below that
variable i the hierarchy. For example#, when you reference Name the

rmation n the variables Last and First. As BASIC allocates the
variab es Name and Address#, it automatically includes them and -1
sub-variables) with n the variable Patient~Info.

The MAP statements for the variable group above m look like t hi
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S, 30
10

30
insuranceI Set flag if has

I Patient address

1

15
13

NUM,
C

INSURANC

PATIENT; INFO
NAME

LAST,
EI

ADDRESS

MAPI
MAP2

MAP3
MAP3

MAP2
MAP3
MAP3
MAP3

MAP2

(NOTS: We wi l discuss each of the elements of a MAP statement in t
sections beLow~)

To eliminate potential a location prob ems, BASIC forces all MAPI leve
variables to n on an even memory address. This ensures that certa n
binar and fLoating nt variables will in on word boundaries fa
assembly language subl'outine processing, The AM-I00 instruction set
performs most efficiently when word data is aL ned on word boundaries.

8.2.2 Variable Name

The variable name is the name that your program uses to reference
var able; 'it must follow the rules <Eor AlphaBI\SlC variable names«
since you may explicitly specify the type. you do not need to
normal conventions for identification such as ring that
variable name be followed a doLlar-sign.

the
However po

follow the
a 5t n ng

If the va iable name s Tollowed a set of subscripts within parentheses
the variab e is assi IS an array with the dimensions specified the
subscripts. just as if a DIM statement had been used. For examp e. the
statement MAPI A,E assigns a single floating point variable sa ed "but
the statement MAPl A(S.10).F assigns a floating point array with 50 e aments

it (5 )( 10). ust as if the statement DIM Al5,10) had been executed.
Note t at .ince these arrays are assigned memory at le time and
not at run-time, the subscripts must be decimal number instead of
vad~i ables"

The type code is a
variable to be
lmp emented in Al

sing e character code which specifies the type of
into memory. The following variable types are

IC:

x - unformatted absolute data variable
S - string variable
F - floating point variable
8 ~- binary unsigned numeric variable
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If no explic t type code s entered, BASIC assumes unformatted data
X "

type

Unformatted Data ~ Unformatted data Is absolutei memory" Yo
rmatted variable so that you can reference

othe variab es as one un t. The contents of unformatted dats
should onlY be moved to other unformatted data variables. For lL
purposesf ~nformatted data variables are treated str'l

exe that are terminated onl.y the expl i it S1 le 0 the

usua L on
('OUP of

variabl
prac iea
variabLes
variabl •

8.2.~. Data - String variab as afe inated e the the
explicit ze variable or a nulL if the string s shorter
than the alLocated size" Moving a long string to a short one tr'uncat alt
characters which do not fit into the new string vari Le. Movinq a short
string to a one causes the remainder of the lonq variab e to be f lled
with nuLL CO) es so that the actual data size of t~e string is preserved
for concatenation and pr nting purposes~

5'1 X

Data ~ Each floating point number aLways takes up
,~lFhi~'~cord,;;m;EF:rr~'variable in a random mode OPEN statement must

result variable of a LOOKUP statement must also be

Binary variables may range in size from to 5
rom 8 to 39 bits of b'inary unsigned numeric data 40 bits

r si data. This is for the storage of small integer data
in a single e, such as flags, or for the storage of memory referenc s as
word lues with. range of up to 65535 two es. nee BASIC converts
al binary variables to floating poi format before performing any
arithmet c calculations, binary arithmetic is actualLy slower han no L
floating Doint ar thmetic and is used mainly for c ing data i fiL 5

and arrays where the fLoating point size of six es is ineffi ent. When
conversions from floating point to binary a any data hat does
f t wi h the defined size of the target var able Is mereLy L st with no
error message given. Where range checks are your respons t
as the programmer p before you make a floating point number' move to a binar
va iable areaR The way to understand this is to ay with a few

amp es in interact ve mode~

use of binary numeric variables is not alLowed in
loops may not use a binary variable as the ont l
may be used in expressions designat ng the

values of the control variabLe, as well as n the

P_ease take note that the
some in ances. FOR-NEXT
variable p alt t
init al and terminating
STEP expression.
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statement is optional but, if it is used, it
09 the number of es in the I!ariable~ If

o for unformatted and string types 6 fa
2 for binary types~ The size parameter of
be 6 or omitted ~

The S1 parameter in the MAP
must be a de-eima numbe specl
it is omitted it de-fau ts to
floating point ypes, and
float ng int variables must

An tial value may be given to any mapped variab e except an array
variab e including any valid expression in the value parameter. is
value may be a numeric constant, a string constant or a complete expression
i luding variables. Remember however, that the expression is resolved
when the MAP statement is eleeut at run-time, and the current value of Bny
variable wit in the value expression is the one used to caLculate the
assignment r'esult" MAP statements may be executed more than oncE' if you
desire to reLoad the initial values.

Note that It you omit the sile parameter
var ables), but you use the va ue parameter,
indi ate the missing size parameter

(such as for floating point
there must be an extra comma to

MAPI
,MAP1

The first axamole ore loads the value 3~14159265359

variable alled PI~ The second example preloads the
the strinq variabl cat led HOLIDAY.

into the floating 00 nt
letters CHRISTMAS into

'1g in

In some instances, it may be desirabLe to redefine records array areas of
different formats so hat they occupy the same memory area. Fo instance, a
file may contain seve al different record formats with the first e of the
record contain ng a ype code for that record format. The origin parameter
allows you to redefine the record area in the different formats to be
expected. When the record is read into the area, the type code in the first

e can be used to execute the proper routine for the record type. Each
different routine an access the record in a different format the
different variable names in that format. All record formats actually occupy
the same area in memory. This feature directly paral els the REDEFINES verb
in t COBOL Language data division. Using the origin parameter can save
large amounts of memory. For instance, suppose you have three very large
variables f 256 es each that define logicaL records, and that you ne er
use these variab es at the same time. By defining the variab es so t at
t DC upy the same area of memory, your program only uses 256 bytes or
the va i Les instead of 768 es.
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Normall a MAP statement causes allocatIon of memory to In at the DO nt
where the variable with t same level number left off~ The o'~'ig n
parameter al ows this to be modifIed so that aUotatIbn ins back at the
base of some previnusLy defined varIabLe, and Therefore oller Lays the same
memoryat'ea, If he new lIarIabLe is smaLler than the one (or the
eXBe same sizel, it is totally contained within the previous one, If it Is
larger than the prell ous one, it lls oller into newly aLlocated memory or
posslb into anoth€'r variable area of the same level 1ng on \o1hether
there were more lIariab es followi t. (Play with this one awhile to get
the hang of Itl,

The origin parameter must be the last parameter on the lIne. It takes this
form: en @ symboL followed the name of the previ mapped variable
whose area you wish to overlay", (This variable must be on the same Leve as
the variable you are presentLy allocating.) If size and value parameters
are not included in this statement, you may omit them w"lth no commas.
For examoLe~

1 MAPI
20 MAP2
30 MAP2
1,0 MAP2
50 MAP,
60 MAP2
70 M.AP2
80 MAP2

CUSTOMER' 10
S 13

ID'NUM, F
1

PRODUCT' INVENTORY,
BRAND p S, 13

F
RESALE, 1

@CUSTOMER'ID

The MAP statements above allocate the variable CUSTOMER'ID whIch takes up a
total of 20 es. Then it al.locates the varIablePRODllCT'INVENTORY Calso
taking up 20 e9). aod specifies vIa the @CUSTOM!R'ID ori n parameter
that PRODUCT'INVENTORY will occupy the same space in memory as CUSTOMER'I •

The lowing statements define three areas which alL occupy the same
memory area but which may be referenced in three different ways:

100 MAP"I ARRAY
1 MAP2 INDEX(8),F

MAPI
210 MAP2
no MAP,?
230 MAP2 STATE,S
TOO MAP, DOUBLE'ARRAY.@ARRAY
3 0 MAP2 UNIT(6)
320 MAPT CODE 2
3TO MAP3 R F
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Statements 1 10 define an array with 8 floati point ement.: a al
of e. j memor" Statements define an with string
variables in it, for a total of 42 es" Normally, th s area ld fol
the ARRAY area in memory, but the origin parameter in atement
causes it to over the first 42 bytes of the ARRAY area instead.
Statements 300-330 define another array area of a different format with 6
elements. each element being of one e binary variable (CODE)
and one floating poi variable (RESULT). origin parameter in statement
300 a so causes th 5 Brea to overlay the ARRAY area exact

Cautioo: The above scheme allows variables to be refereoced in a d fferent
format than \-fhen were entered into memory" If you toad the 8 elements
INDEXel through INDEXe8 with fLoating point values, and then reference the
variable STREET IS a string, you get the first four floating point
variables. INDEX(1 through INDEX(4), which look very strange in ring
format!

Below is a
pr'ogram beLow
into floating

practical example of the use of the origin parameter. The
translates the binary data stored in the em DATE location
po ntform"

10 i The system stores the date in binary form; the sma l program
below translates the binary date into floating point form. It
also allolMs you to set the system date from within BAS C.

MAPI B
30 MAPI FILLDATE NDATE
35 MAP2 1
40 MAP2
1,5 MAPZ 1
50 BINDATE = DATE
55 PRINT HMonth:H;MONTH p Day~H; HYear:~~;YEAR

INPUT HEnter Month§' Day"" Year: !',MONTH,DAY,YEAR
65 ilATE=BINDATE
'70 PRINT "Month:H;MONTH, :H;DAY /IYear:H;YEAR

For exampLe
the program

if the system date is set to January 1
m ght look like:

1 e run ot

82

8.3 EXAMPLES

The fo lowing wo statements e identical arrays~

100 MAPl A) (1

) 0 DIM Al()

Both statements
referenced as A1()

e arrays containing ten floating point variables,
thru AI (10)" Statement 100, howel/er r defoines its
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placement in
two stat
statement at

me-mory
S at

320:

in re ation to other
and 310 e the same

variables* mltarly p the
,w'h~'Mlmehsional array as the

300 MAP1 ax (5)
310 MAP281(20),F
320 DIM 81(5,20)

Inspect the following statements:

MIO MAP1 (X(10l
{.10 MAP2 (1,F
4Z0 MAP2 D1,F
430 DIM (1 (1Q)
4/,0 DIM D1 Q)

The statements at 430 and 440 e two arrays, each with ten variabl s.
The statements at 400. 410 and 4Z0 e ooe at with twent ar ab eo
in iL The variables still .'eferenced as (1(1) (10) and D1 1
thru D1 10). but r acement in memory is te different. The (T
variables are nterlaced with the DT variables, lv,ng (1C1). (1). (1CZ),
D1(Z), (3). l)1(3) (1(10) R D1(10L ace also ten "matted
variables (XCT) theu (XC10) which each contain the respective pairs of
(1-01 va ables in tandem. fereno ng one these (X variables references
a 1 e, unformatted item composed of the -DT pair of the same
subscr pt. This type of formatting would be usefuL in isti ated
techniques anl ~

The following defines a more complex area:

00 MAP1 ARRAY1
110 MAP2 UNITX(S

20 MAP3 SIIA
130 MAP3 5
140 MAP:; NTOT,F
150 MAP3 FlAG(10)
T60 MAP3 S
170 MAP2 F

80 MAP1 HI
190 MAPT WORK1

The area that is allocated the above statements requires a total. of 252
as of contiglJOUS memory storage. Three levels are represented i various

formats. Statement 100 defines a level 1 urYformatted area aLL J\Rf~AY!"

which is subdivided into two Level 2 items. Statement 110 defines the f rst
of these which is an area ca led UNITX. The optional d'imension i i ates
that five of these identica areas exist, which must be referenced n the
program the subscripted variable names UNITX(1) through UNITX(S). Each
one of these areas is then further subdivided into five level 3 items
(statements 120-160). Since the level 2 is subscripted because i Dec s S
times, sa must eac of the level 3 items be subscripted. There are
variables named SIZA(1 thru SIZA(S) occurrina once in each of the
respective variables UNITX(1) thru UNITX(S). The ;ame holds true for the
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variables 51 NTDT. and CNAME. Statement 1 however. creates a special
case 5 nee t contains a dimension also. Normally is wou dean area
of 10 sequential, es referenced as EUIS(1) thru ELASCI0L our ex e
however, this 1 area occurs once in each of the higher level areas
UNITX thr UNITXCSL This, then, implicitly defines a double~subscripted

variable ranging from ELASCI ) thru ELASCS 0). Statement '70 causes the
allocation to return to level 2 where one floating point able is
allocated.

The total storage rement for the evel 1 variable ARRAY' comes out to
206 es a. fa lows: 40 for each of the five areas UNITX 1) thr
UNITXCS) plus 6 es for the one variabl,e TOTAL. Notice that since roTAL
starts a new level 2, it does not occur S times, as do the level 3 items
whi h compr se UNITXC1 thru UNITXCS).

Following the above group in memory come two more variabLes defined in
statements 'SO and '90. THING is a normal floating point variable which
occupies 6 es, and WORK1 is an unformatted area whose size is 40 es.
Note hat e WORK1 was not subdivided into one or more Level 2 items"" a
size cl.Bus€: was red to explicitly define its storage requirements.

Note
the
ELAG
such
data.

also that the variabLe UNITX(1J refers to the e item comprised of
variable in order'); SIZA(1) SIZ8C1J; NTOT<1J; RAGCI,1) thru
,10) and (NAMEC'). Moving the va iable UNITXC') to another area,
as WORK1, transfers the entire es with no conversions of any

You may often use MAP statements to define groups of "lnformat"lon that w tt
he toansfan"ed in and out of disk f las. Eor example, take a look at the
MAP statements below that define a logica record~ OUf program L
uses a fi Le that contains a large numbe of Logical in this format!"
each record contai ing information about a single km In ct, MAP
statements give us a way to form a tempLate in into which we can read
information from the file and transfer info on from the program to the
f le. This allows uS to quickly and efficientLy read inan entire group of
information whose elements may be of different types and sizes, and to
access information in that group ·fLexibly and simply. For example::
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feal record,

REM to Process Checks.
20
30 MAPI CHECK" INPO ine
40 MIIP2 CHECK F
50 MAP2 THE' 6
60 MIIP2 AMOUNT, F
70 MAP2 TIIX' 1
80 MIIP2
90 MIIP2 CATEGORY, S, 20
100 MAP2 BANK' ACCOUNTS <:$)
110 MAP3 20
120 MIIP3 20
130 MAP3

! Def ne file that contains nfo about checking account ba ance.

140 MIIP2 ACCOUNT' S, "DSKl:8ALANC.DAT

Once these
variabtes
sub-f'ields

MAP statements have been executed, we can access the group of
as a whole by speci ng CHECK' or we can Be e5S specific
in the record lfor example, BANK'ACCOUNT or CHECKING).

8.4 USING THE MAP STATEMENTS

MAP statements may be used as direct statements in interactive mode as a
learning tool to see how the variables are allocated, They Bre not desi
to be practical in the interactive mode, however p and are best used
putting them nto a program file and ling the program, In the
interactive mode, if an error occurs in the ax of the statement, the
variable will al have been added to the tree in memory. The main
advantage to testing MIIP statements in inte ive mode is that BASIC checks
the MAP statement ax as you enter the stat thus giving you
mmediate k if any errors Decor.

of program!, before any
If a reference is made to the

5m8), the variable is aSSl
the MAP statement then 9 ves

inedm As a convenience, all MAP1
even byte boandary so that bi ry

MAP statements must come at the inning
refer"ences to the variables being mapped.
variable before it is (such as LET A =

the normal variable location roatines
an error since the variabLe i,s al
statements force allocation to the next
word data can be assi properly,

8.5 LOCATING VARIABLES DURING DEBUGGING

Since the mapping scheme is fairLy camp ex to understand fu ly, a command
has been implemented which s you in locating the mapped variables and
in understand the allocation techniques used the Al Ie memory
mapping system. It is valid only as a BASIC system command and has no
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meaning if used within a program te.t. The command has the general format
of an atsign (@ followed a variabLe name. The system searches for the
requested variabLe and pr nts out aLL parameters about the variabLe for yoo
on t terminaL (This may actua Ly be two definitions, since the variabLe
HA H may Be ualLy be two d'if"ferent var ablE'S; one would be a single 'fLoat 1'19
po nt number and the other wouLd be a sub array. The "informati
rstur"ned about t variabLe is: the type f variable (string, binar'y, etc. I
the dimens ons of the array i-f the variable is ndeed an array; the 5i ze f
the variab e in eSI and the offset to the variabLe from the base of the
memory area whi h is used to allocate all va~i~bles. If you enter a
reserved wo such as @PRINTl the em teLts you that the name s
reserved word.

The genera format of the definitlon l ne which is returned
is;

the system

var able-type {dimensions}, size n, location

For actual examples f the definition Line p see Section 8"6,,,11' HExamples",,"
beLow.) Memory-type means the method of memory aLlocation used when
defi ng the variable. The memor ype may be MAPn (where n is a number
from t , • FIXED or DYNAMIC variabLes. FIXED variabLes are not defined
by • MAP statement and are aLLocated automati aLLy when the Ler finds
references to them in the program. (This is the norma method used other
BASIC versions to aLlocate var ables.) DVNAMIC variable arrays are
allocated a DIM statement or a default reference to a subscripted
va abLe. Variables defined in a MAP statement are MAP1 through MAP16
val' ables~

Va i ab l e-t ype is
FLOATING POINT. 0

the type of the variabLe and may be UNFORMATTED. STRING,
BINARY.

If the variable 5 an array, the dimensions are listed after the var abLe
type code in the format ARRAY (n,npn), where n,n,n are the values of the
subscripts i use the array~ If the array is ic and has been
all ated the subscript values are replaced the etter H}(H1 to
indicate that he are not known at th s point. Remember that any variable
defined in a MAP statement which is in a lower level reLative to another
vaLiab 12 inhe its a t subscripts from that higher Level. variable.

The 5'1
a ys!,
array",

of the variables are given
the size represents the

In decimaL es. In the case of
size of each singLe eLement within the

The Locat'lon of the iable is a Littl.e tric to ex ain? since 'it is
actual an offset to the base of a storage area that is set aside r the
allocation of user variables. As each new variabLe or array s alLocated?
it is ass a location which is relative to the base of this storage
area. The ation nformation given here is an example to he p yo
understand t reLative pLacement of the variabLes in the ng system,
and does not represent the actual memory locations which they occupy_ There
are t1t1!O enst net areas use for var'lab est' and thus the offsets of the
variables are to one of these two areas", A l FIXED and MAP1 through MAP16
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variables are allocated in the fixed storage area, while all DYNAMIC arrays
are allocated in the ic array storage area. ic arrays are
d mensioned, their positions may shift relative to one and relative
to the ic storage area base~ Variab es the area neve
c t on re ative to each other or to the

Array location informat'lon is given is pert to the base of
the af'ray itse f, which i. the ation of the irst element within the
array" The actuaL range o'f Locations used the array mayor may not be
conti in memory ing on whether overlapped oning techn ques
are used in the MAP statements~ Simple (non·'ar variables are
defined as a location range which tells exactly where the ent~re var able

es within the storage area.

Keep n mind that this "@" command is to assist you in tal owing the
allocation of variables. icularly in more romplex mapping sGhemes. A
few ffi'inutes at the terminal. wlth direct MAP statements followed If@i!

commands will help you see how the mapping scheme

8"5,,,1 Examples

Given the sample MAP statements below:

1
20
30
40
50
60
70
80
90

00
110
1Z0
130
140
150

MP,P1
MAPZ

MAP3
MAP:~

MAP2
MAP3
MAP3
MAP3

MAPZ
MAP3
MAP3

MAPZ
MAP3
MAP3
MAP3

CUSTOMER I I D
NAME

FI 15
LAST.

ADDRESS

PHONE
HOME. 8, 3
8USINESS. 3

TRANSACTIONS(1Zl
F

CREDIT. F
F

Here are the results of using the @ command in interactive mode to determine
the locations f severa of the variables above:
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READY

@CUSTOMER'1O
MAP1 Unformatted size locatEd at 0-278

@TRANSAcnONS
MAP2 Unformatted Ar (12l size 1 base locatEd at 63

@CITY
MAP3 Stri located at 45-54

@UOME
MAP3 B nar size 3 located at 57-59

@CREDIT
MAP3 Float i (12) size located at 69

We can also use the @ command to locate unmapped variables~ For example:

READY

1M M2 )
@A

base loc at 1032

located at 1032

Note that
variabLeI'

we allocated
and a i c

two different variables: a fixed floating point
floating point Array variable, A l~



CHAPTER 9

INTERACTIVE COMMANIl SUMMARY

Whenever A phaBASIC interactive mode is not either compiling or executing •
program, it is in interactive command mode; that means it is wai ing for a
command from your terminal to initiate some action. The action taken

s on the type of input you enter, which fa s nto one of the
following main categories:

1. Statements. Program statements are either contained within a
program or are used for immediate compilation and exec ion

at the interactive command level. For immediate l8tion and
execution of a statement p enter the statement itdthout a l'lne
number. Statements entered follo,,,ing line numbe,'s any integer
between 1 and inclusive) afe used to build a source program
In memory on a single line basis. BASIC automatica ly adds the
single lines to the source program in the numeric order of their
Line numbers" Entering a l ina number atone and then a
deletes the line associated wHh that line number from the source
program,

Interactive commands. Commands resu t In controlled
·C:::':'i-o:Cn::::s::.c+::-···-::':~-;-;;::'-~i'c:;:cc:TC:=c:'a:'naffect the source prog f'am -j ffir0ffioryp
files on the disk, and the system itself" Commands are neve
enter'ed into the program as statemer1ts", tf you attempt to do sOp

.At Ie resn()nJis with an error message"

Statements are Govered in detai l 1 Chapter 10 of this manuaL" 'q'je
f'ema-lnder o'f this c er' detai ls the avallable interact \if': commands!" tr\t~

corr inq actions performed, and shows exampLes as you would Be uall
see them. Most of the interactive commands are entered after the prompt
READL We d\stingu sh the commands you may enter' the whi
means H type a RETURN,,11
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9 ~ 1 BREI\K

This is a ing feature not usually found in other versions of BASIC.
It takes the form:

BREAK {C-}{linelll {-}lineIl2, .• ~{-}{l inellN}}

BREAK llows you to set breakpoints from the interactive mode on one or more
L nes in the program in memory, prior to running the program~ During
execution, when BASIC encounters a line that has a breakpoint set on it,
BASI 5 program execution and prints the message "Break at Une
nnnn il

• The sys em then returns to interactive command mode to al ow you to
inspect or c variable values~ This suspension of execution occurs
before the line that has the breakpoint set on it is executed. There 5 no
l.imit to the number of brea ints that may be set in one pI·ogram. The,"e is
na additional overhead d in execution when brea ints are set.
Brea ints are c eared from within the interactive mode typing a minus
sig in front of the Line number, or recompiling the program wh ch
always clears al breakpoints). If you type BREAK and do not follow it with
a l ne number, BASIC lists all current nts on your terminal.

BREAK
No b ints set

Ot~ BREAK
30

The following are various forms of the BREAK command;

BREAK
BREAK
BREAK
BREAK
BREAK

,500

Lists all currently set bre. into, if any
Set s a i at ne 120
Clears the nt at Line 120
Sets brea Int. at lines l' and 500
Clears the brea int at 50 and sets one at 60

Once a brea int has been reached, you may ionally continue the
execution of the program either a CONT command or a single-step command.

Fo nformat on on the single-step ing feature, see Section 9.~,

lIS ngLe-Step (Linefeed)",n) You may start the program over again using
the RUN it wiLL once more break at the first int set. In
any case, the brea nts remain SRt after t have been reached unti they
are exp icitL cLeared by a BREAK ~nn command, are generaL y cLeared
campi t ing the program#" or you leave BASIC.

9.2 BYE

BYE says to the BASIC interact ve mode and returns your terminal to
the AMOS command level, You then see the AMOS prompt (.), Remember that
any program left in memory is lost forever", $0 you may want to save -it first
us ng the SAVE command. This is the format of BYE:
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BYE @ill

9.3 COMPILE

READY

COMPILE 'in the interactive mode, do not speci a source program,
les the current source program in memory. The ect code is
in another area of memory. The compiled program is not execut

control is returned to the interactive command mode and you see the
i ation sets alL variables to zero and deletes alL

variables that may have been generated as a resuLt of direct statements.

When us i nq
BASIC c
buiLt
i nst

Le time was 7.07 seconds

READY

If no progt~am is in memory", you an error message and a prompt.

ram in text buffer

READY

CONT, for ··continue,'· causes a program to continue execution from
the point at which it was suspended. You may a program using
BREAK command previous to program execution or by using a STOP statement
within the program. You may not continue a program after it has nished.
The foLLowing is an exampLe of CONT after a STOP statement
program:

in Line

(The program continues by next executing the
first line numbered higher than line 700.)

CONT aLso continues a program which you have partiaLLy executed using the
s ngle-step feat reo
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9.5 CONTROL-C

Pressing the Control and C keys simultaneously interrupts a
and returns you to interactive command mode" Depend'ing on
being performed, the Control-C symbol ('C) may be displ
screen. The line number of the source program which was
displ via the HOperator interrupt in l ina nn,.H
be restarted from the beg nning by the RUN command.

runn i ng prog ram
the operation

on the termina
interrupted is
The program may

a Control-CJ
rator inter in line 700

READY

or "c Cdispl
in line

NOTE: In the campi ler mode, whi le running a program, typing a
causes almost the same message to appear. The difference is that
disp ays the Control-C ("C) and gives the filename of the program
It then ret rns you to AMOS command level. For exampLe:

Cont ro l ~··c

it a
as weLt"

rator inter in line 10

In the interactive
folLowing a Control-C
command"

mode p you may
using the RUN

restart
command

a program from the inning
or singLe-step (linefeed)

The DELE IE command is osed to delete groups of lource lines from the program
text. It takes the form:

DELETE Line#1 line#2}

If the command is foLlowed by a single li number, onLy that line is
deleted. If the command is followed two line numbers seoarated a
comma, all l nes of text which fall between and including the two line
number. ar"e deleted from the program. INOTE: Although you usuaL y separate
the two line numbers with a comma, you ran also use a dash, space, or other
non-numeric character.) Here is an example listing before and after a
DELETE::
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LIST
10 FOR I ~ 1 TO 10

READY

REI\!) Y

10 FOR I - 1 TO 10

READY

Remembe

9.7 LIST

The ST command takes the form:

5,...
The source program (if one is into memory) Lines are Listed 11'1

numeric sequence on your terminal,. If no Line numbers fo t
command, BASIC lists the ent re program~ You may abort the listi
enter nq Control-C which returns you to interactive command mode. If one
line number follows the LIST command, on the single Line foLlowing that
l ne number s listedo If the command followed two l numbe s
separated a comma, space or other non-numef'lc character; on y the
indicated lines and the l nes between them are listed. Some eXlmp

READY

10 X~1

READY

READY

READY

READY

(NOTE: Remembe that the '"1"
cd. )

l is an abbreviation for the PRINT
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The LOAD command es the specified
disk so that you can edit or execute it.
specif cation after the LOAD command.
extension, BASIC uses the default extension
an account and device specification, BASIC
you ale into" For exampLe:

ihto memoCy from the
a valid file

do not supply a fi e
If do not supp l y

assumes the account and device

READY

READY

the disk
'into",

The command above tells BASIC to search for and load into memory
fHe PAYROLBAS that exists in the account device you a,"e loggeo

[f BASIC an't f nd the f le you want to load, it displays an error message.
For example, f you try to load in the non-existing fHe LSTSQR.BASC1 n,
you see;

?Cannot OPEN LSTSQR.BASC1 1J - file not found

The LOAD command does not lear the text buffer before it loads the
requested file. and therefore may be used to concatenate or merge several
programs Dr subroutines together to be saved as a single program. The
separate routlnes must not licate line numbers in the other rputines that
they are to be merged with or else the new line numbers will overlay the old
one5 just as if the file had been edited in from YDur terminal. IMPORTANT
NOTE: You should always use the NEW command to any LOAD command 1f
you desire to ensure that the text buf r is clear.

Two e.amples of LOAD:

READY
:PWRS2.BAS 1]

READY READY

This command lea s out aLL current source code, object code, user Ls
and variables. It initial zes the compiler to accept new source program
statements or direct statements:

READY

REAllY
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If you do not use the NEW command before loading in a new program, any lines
n the new program with the same Line numbers as other program L nes aLf~eady

in memory will overlay and rep ace the d lines; you will thus merge the
old and new programs~

This is the usual command to use to initiate the execution of the
whi h is n memory. BASIC first checks to see if the program has
c led s nee the last editing c e to the source code. If it has not.
BASIC automaticaLly compiLes the source Drogram to ensure that the obieet
code is UP to date. RUN resets all variables to zero (and strinqs to null)
and it then executes the compiled eet code~ Execution may be interrupted
at any time typing a Control-C on your terminal.

READY

(The program currently in memory
beqins at the lowest l ine number~)

I 9.11 SAVE

The SAVE command saves the entire SOl;,/fce program on the disk 'in the
specified account and device", You must enter the name of the program ( ~6

characters) following the SAVE command" The program is saved in ASCII
format. The default extension is .BAS, and the defauLt account and device
are the device and account you are Logged into", The program may be
displ or edited with the normal text editors outside of AlohaBASIC. [f
a previous version of the program (same name) aL exists (.In the disk in
the account you are writing the fiLe to,., that program is first deleted
before the new program is saved. BASIC does not automaticall create a
backup file. The program name may be a full system file specification.

SAVE PAYROL

REAllY

SAVE DSK2:PAYROL.8AS(SO,IJ

REAllY

The SAVE command may also be used to save the compiled object roqram
disk for later funning without recompiLation. To save the object oroqram,
enter t e program name followed by the exoli£it extension .RUN" I yOU nave
chanqerl the program since the last time it was compiled,., RASIC now
automatically compiles the program for you~ Then the object program is
saved on the disk:

SAllE PAYROL.RUN
(Saves the object program on the disk as PAYROL.RUN.)

(Chanqed ~O April 1981)
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Tn the int rests of secu ity, BASIC will
an account that is not within the same

logged into. For example, if you are
save a program n DSK2:[340~1], you see~

READY

not let yousE\\fe a prag ram that is
proi eet as the account you are

into DSK2:[100,2J and want tn

I SINGLE-STEP (LINELEED)

The sinqLe~steD function is a feature not found in many vers'ions ot BASIC y

ana is very useful In ing orograms and in teaching the prine pLes of
BASIC orogramming to neWCOmers. To use the single-step command, type a
L'jnefeecL (That isft' press the terminal. key labeled Lf, LINEFEED p or~ ,
The single-step function causes the current Line in the program to be Listed
on your terminal and then executed. Any generated the execution

f a PRINT statement then follows on the next Line rn After the line has been
executed, the execution pointer is advanced to the next line and control
returns to you in the interactive command mode. Successive single-step
command may be used to follow the program through its paces. Single-step
is legal at the inning of the program, after program STOP statements,
orea int interrupts, and other functions that suspend program execution.
Afte pa tiaLl s-in9le=st ng through a program", you may execute- the
remainder' of -it nor'ma ly by using the COl\JT command. Alsop' you may start
over at the inninq and execute it normally us the RUN command. if
you tr to single-step past the end of the program, you see:

***End ram***

and he flex Linefeed executes the first program statement again.

H
the

you S flgle-step a statement
input followed a

typing another Linefeed.

that asks for input from the terminal, enter
then you may proceed to the next statement

Remember' that t.he sinql.e'"'step function 'is performed by hitting the Line-teed
key and not actual Lyentering the words Hsingle"~step~1!

fhe folLowinq is a demonstratiorl of the sinql.e-step process for a smal.l
proq!~am as you I;,ioul.d see it on your CRT", The symbol , represents tile
Linefeed key wh ch you press to see the next statement and the results of
~t. (You do not actually see an echo of the l1nefeed on t e CRT.) Note
that Line 30 is a multi-statement Line. When single-steoping, aLL
statements on a line are executed. BASIC returns controL to the interactive
mode at the innin9 of each line"
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PRINT 10'1*1PRINT

LIST
10 PRINT demonstration of si

I ~ 1 TO 3

PRINT 10*1

PRINT 10*1

PRINT 10*1'1

PRINT 1

PRINT

PRINT 10'1*1

PRINT 10'

NEXT I

*** End of ram *1t:*





CHAPTER 10

PROGRAM STATEMENTS

The source program contains statements which are executed in sequence p one
at a time, as BASIC encounters them. Each of these statements normally
starts with a verb foLLowed by optional variables or statement modifiers.

of these statements can also be used in the interactive mode as direct
statements. This er lists a L the program statements and gives some
ex for clarity.

10.1 ALLOCATE

The formatls~

ALLOCATE fiLespecRnumber~of-blocks

This statement allocates a random access file on the disk. It is discussed
in detai l in Chapter 15, "Al.phaBASIC Fi le I/O System."

10.2 CHAIN

CHAIN filespec

where the filespec may take the forms:

{Devn:}8ASI ram-name{.RUN}{ .pn]}
{Devn:}AMOS-monitor-command.PRG{[p.pn]}
{Devn:}command-file.CMD{[p.pnl}
{Devn:}command-file.DO{[p }

The CHAIN statement causes control to be passed to the specified BASIC
program, command file, or monitor command program. The program name may be
a full file specification. including device and account specifications. The
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CHAIN s stement causes the current program to he cleared from memory. The
specif ed file is then located and executed from the inning. A chained
BASIC program must be a fully led program with the extension .RUN in
order to be referenced the CHAIN command. It may be in user memor

having previously been loaded via the monitor LOAD command) or it may be n
system memory. (The em rator may place a file n em memory
modi ng the system initialization command file. If it is not al
memor it is loaded from the specified disk account into use memory and
then executed. If it cannot be located; you are returned to AMOS command
level with the error message:

Cannat 'fi nd ram NAMEcoRUN

Some examples of the CHAIN statement:

10 CH~IN "PAVROL" 70 CHAIN "DSKI: PAVROL. CMDCI

There is no provision to start the chained file at any point other than the
nrdng", You may pass common variables between chained BASIC programs

either' writing them out to a fHe and then having the chained program
them back in, r uSIng the COMMON assembly language subroutine.

COMMON BASIC Subroutine i riable Star

For more information on CHAIN, see Chapter 1
Programs,,"

10,,'3 CL.OSE

The form;,;)t -, s:

CL.OSE #fi e-channe

"Chaining to BASIC and System

This statement closes an 1/0 file to further processingco It is d scussed in
detai lin Chapter' SF HAL IC fiLe I/O em,,~l

IL4 1M

The format is;

DIM variabt riabLeN(

The dimension statement defines an array which is allocated dynamicaLLy at
execution me. Once allocated, an array annat be redimensioned dur nq the
executi of the program. There is no limit to the number of subsci'ipts
that may be used to define the individual Levels within the array~ The
tatement DIM A(2Q) defines an array with 20 elements, referenced as A(l
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through A 20). Multiple arrays may be dimensioned
separating them with commas.

a single I) statement

Subsc ipts are evaLuated
allowing variables as
The statement 1)1"1 AC C)
values of Band C at the

at execution t. me and not at campi Le time the
we l as numeric constants to be used as subscripts",
allocates an array whose size s on the actual

ime the I)IM statement is executed.

f a refEH'ence to an array is made during program execution without a
previous DIM statement to define the array. BASIC assigns a defau t array
size of 10 elements for each subscript L referred to.

arrays may be allocated. such as I)IM A$(SI. The si ze of the arr"ay
an the urrent default string size in effect as specified the

last STRSIZ command, since each eLement in the array must be this number of
es" ror lnstance$' 11 the current STRSIl 15 1 the statement DIM 1\$(5)

would a locate 5 eLements * 10 per element, or 50 es of memory for
the arrey. Below are some examples of valid I)IM statements:

[)IM AU 0)
DIM C(8 ) F C$ (1 )

DIM TESHA )

DIM AlB(4) )

10.5 END

TheCor"mat is:

END

This statement causes the program to terminate execution. The END statement
does not term oate at on of the program nor is it at the end
of the program. f nther program statements follow the end of the program
(e.g., subroutines, terminating the program with END 5 your program
frorr~ lncorn?ctly entering those statements and t ng to execute them"

O. FILEBASE

The format is~

fILEBASE

Th i s
fit e"

statement sets the number used to refer to the first record of a random
It is discussed in detaiL in Chapter 1S, "MphaBASIC Fi Lo I/O

em","
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The format i s ~

FOR control-variable = expression1 TO expression2 {STEP (
CSt atement s)

NEXT (control-var ab e)

ion3)

These statements nitialize and controL program loops. A is a
structure in which the same statement or statements can be performed several
times" Whether or' not a is executed upon the value of a
specl L control"~variabLe.n A phaBASIC FOR-NEXT loops foU.ow the same
format and rest ietion! as do other forms of BASIC. The control-variable
used may be subscripted, and must be a floating point variable. The
del m ers indicating the number of incrementations or decrementations to be
per'formed on that var'iable may be any va id expression. FOR init'iallzes the
variable to the first expression. NEXT increments or decrements the value
of the variable each subsequent The variable name may be omitted in
the NEXT s atement, in wh ch case the variable of the previous FOR statement
is the one that is incremented~ The control-variable is incremented or
decremented in units indicated the STEP statement. If no STEP modifier
15 the step value is assumed to be a positive 1. Un ike some other
BASICs", an Al Ie FOR~NEXT Loop wi II a be performed at least once
even if you speei something like FOR I = 0 to O. FOR and NEXT statements
are iLlegal as direct statements except when tare incorportated into the
same fN.Jl.ti statement Line", For' examp e:

FOR I "' 1 TO 10 PRINT I : NEXT I

Here are examples of some of the different forms FOR-NEXT loops may take:

10 FOR COUNTER = 1 TO 0
I COUNTER/2 = INT(COUNTER/2) THEN PRINT COUNTER "is even." &

ELSE PRINT ILls odd.,u
30 NEXT COUNTER

10 INPUT '"Enter- date of first Sunday in the month: ~~f"DAY

20 PRINT "The Sundays this month are on these dates" : PRINT DAY
30 FOP A=DAY+7 TO 31 STEP 7 : PRINT A : NEXT A

'1 FOR I = 0 TO
PRINT 1

50 NEXT

looPS ithin are Legal and are calLed nested may be
nested to levels. Each time the outermost oop is incremented (or
decremented) once, the nested within it is executed from nning to
end. During the exec ion of the second the third loop (if is
fully executed each time the second variable is incremented. And so on, for
each nested Loop "in the sel'ies" For example~

10 This program prints out a two-dimensional array,
20 I and demonstrates nested
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30 DiM MATRiXCS S)
40 The nested
50 I ~ 1 TO S
60 FOR J ~ 1 TO 5
70 MATRIX(I,J)~ I-J
80 PRINT MATRIX(I I;
90 NEXT ,I
100 PRINT
10 NEXT 1

The program above prints:

10-5

It is not programming practice to branch out of a before its
complet on lvia GOTOs. ON GOTOs. etc.) unless you give careful consideration
to the BASIC system stack area. The stack area used by the loop is not
recla med if vou branch Qut of the and do so can cause a ac
overflow error during program execution. A cleaner way of exiting a loop is
simply to set the control-variabte to the terminal value specified in the
FOR statement. For example:

° REM Example of exiting out of • FOR-NEXT loop.
20
3D START' LOOP:
40 FOR 1=1 TO 100
50 INPUT "Enter number of pennies:'",PENNIES
60 I PENNIES<:O GOTO NEGATIVE'VAUJE ! Don't jump out of the
70 PRINT "You have";PENNIES/1 "dollars.": GOTO END'I_OOP
80 [f # <: priot error message and set I to terminal value.
90 NEGATIVE'VALUE:

00 PRINT "You can't have negative pennies'" : I~100

'11 End o"f \rJhere we increment or decrement I ..
120 ENO'LOOf':
130 NEXT I ! If I ~ 100. we're all done.
140 PRINT HWe t re all done"H

10.8 GOSUB OR CALL) ANO RETURN

The fermat 5 are:

60SUB label or line number
CALL label or line number

RETURN
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Calls a sub,coutine which star'ts at the l ne number or abel reneed
the COSUB 01" CALL statements, The subroutine ex 5 via he RETURN
statement, which returns control to the statement following GOSUB r
CALL statement. Executing a RETURN statement without first executing a
GaSUB statement results n an error message. Both CaSUB and RETURN are
i llega as direct statements. Note that the CALL is merely another way
of specif ng GOSUB for those programmers used to this verb from other
l anguage-$"

It is often the case that you want to pei~for-m the same operat on at various
paints wit n your program. A subroutine is a set of program statements
that may execute more than once simply including an nvocation for
that 5ubrout'ine (caLled a ll'call H

) wi h n your program at the pO'1nt where you
would like to execute the routine. For example:

numeric entries
less than 100e
ope I~at·lons '" 11

than 100"

END

I This program contains a subroutine that validates
to make sure that they are greater than 0 and are

PRINT "We are going to pe form several mathematical
PRINT "Your entr es must be greater than 0 and less
PRINT: INPUT "Enter two numbers to added:
GOSUB VALIDATE I Check to sure numbers are valid.
PRINT '1+11'; H;::;:H;A+B
PRTNT : INPUT Ente two numbers to subtracted"
GOSUB VALIDATE ! Check to make sure numbers are valid.
PRINT l\; ;B;l!~~q A=B
PRINT I INPUT "Enter two numbers to be divided: "p

GOSUS VALIDATE Check to make sure numbers are valId.
INT Ie; H:;;;;H; AlB

PRINT; PRINT "That's al
END
! Subroutine to validate the data
VALIDATE;

IF A <- 0 OR B <= 0 THEN &
PRINT "Error - ive or zel~O number!"

IF A >= 100 OR 8 >= 00 THEN &
TNT HErro ~ Number too big!!~ : END

RETURN

230

10

240

30
£,0
50
60
?O
80
90

00
110
1,ZO
130

40
50

200
o

220

Remember that & (ampersand is the s l for a continuation Line.

Note that He i
pl~ogram from
sub j ne afte
er i"'

Luded an END statement at l ne
our subrout ne; otherwise,
it reaches line and we

150
BASIC

a

to separate the main
executes the VALIDAIE

"RETURN without GOSUe n

Also note that the use of GOSUBs he os to
makes hem easier design and maintain.
out" your programs. p an insert
complete code. For examp e:

moduLarize your programs, and thus
Even be'fore you camp etely Hflesh
routines that wilL later contain

! This program w II be a complete dental package.
PR NT "Welcome to the Acme DentaL Package. t

'

30 I Perform in tia ization of data files
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Processing

ok function from main menu.

section will initialize files .. t
!

files", and exit ..

! The subroutines start here.
INIT :

PRINT '"This
RETURN

MENU,
PRINT HThis section wi II dispLay the main menu and~;

PRINT ask user for selections~"

RETURN
DAY'END:

PRINT "Th-is section wiLL perform day-end processing."
RETURN

FINISH' UP:
PRINT "This section wi 1 close fi les and clean up final data.'"
RETURN

40 GOSUB HIIT
50 ! Ask user to
60 GOSUB MENU
70 ' Do
80 GOSUB DAY'END
90 ! Fin sh up, close
100 GOSUB FINISH'UP
110 END
1 5
200
210
220
300
310
320
330
400
lj, 0
420
500
510
520

You can nest subroutines. For example:

10 ! Demonst,"ating nested subroutines
20 PRINT '"Main .11

30 GOSUB ! OUTERMOST ca II s NEXTMOST and INNERMOST
ItO PRINT" Return from Outermost"
o END

60
100 I Here are the subroutines:
1 0 OUTERMOST:

20 PRINT'" Outermost subroutine"
130 GOSUE NEXTMOST
140 PRINT ,Q Return from Nextmost H

150 RETURN
160
200 NEXTMOST:
210 PRINT"' Nextmost subrout ine"
220 GOSUB INNERMOST
230 PRINT Return from Innermost"
240 RETURN
250
300 INNERMOST:
310 PRINT" Innermost subroutine"
320 RETURN

The program above prints
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Main ram:
Outermost subroutine

Nextmost subroutine
Innermost subroutine
Return from Innermost

Return from Nextmost
Retur from Outermost

Page 10-8

NOTE: You should a ways exit a subroutine via the RETURN statement for that
subroutine rather than using a GOTO statement. The reason for this is that
subroutine process'lng places certain in'formation on BASIC's stack a,'ea; if
you do not execute a RETURN statement, the stack area used that
subroutine is not reclaimed. Doing mult ple branches out of a subroutine
thus results in a Hstack overfLowH error message",

The format is~

GOTO l abe l or ne number

GO TO LabeL or line number

The GOTO s atement transfers execution of the program to a new program l.·lne~

Th s program line must be identified either a I.ine number or a
label somewhere in the program. You may use GOTOs to transfer contro to a
program ine that is either before or after the program I.ine containing the
GOTO statement tself. For example:

a I Program to demonstrate use of GOTOs.
20 PRINT HThis program computes your account balancE'" Enter aH

~50 PRINT HControl~C to stop; enter sits as negative amount~1P

1.1) INPUT "Enter ol.d account balance: "
50 CALCULATE'BALANCE:
60 PRINT: INPUT Enter debjt amount: "pDEBIT
70 BALANCE. BALANCE - DEBIT
80 PRINT "Deb twas ";DEB n.,•• Current balance is:";BALANCE
00 GOTO CALCULATE'BALANCE

You can see that
control is eterna l
types a Control-C.

tines 50 through 90 constitute an endless loop in which
transferred from line 90 back to Line 50 unt l the use

I you use GOTOs on a mu ti-statement line, remember to place
Line any statements after the GOTD will never executed.

it Last on the
For example:

10 PRINT GROSS : NET = GROSS - DEDUCTION : GOTO GET'TAX : PRINT DEDUCTION

the last statement, PRINT DEDUCTIONS. can never be executed.
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10.10 IF, THEN AND ELSE

The format s:

IF exoression {THEN} Labe ILine.}{ELSE{statement}{LabeLI ine'}}

The conditionaL processing features
formats which Licate just about all
versions of BASIC. Some of the format

in AlphaBASIC give a wide variety of
the functions performed other

combinations that are acceptable are:

IF expression THEN line.
IF .xpress on THEN GOTO in."label
IF expression GOTO line#/labe
IF expression THEN line# ELSE GOTO line#/label
IF expression THEN GO TO line#/Label ELSE GOTO line#1 abel
IF expression THEN statement
If expression statement
IF expression statement ELSE statement
IF express on THEN statement ELSE statement

Notice from the exampLes above that you may sometimes omit the GOTO keywnr'd
when transferring control to another program location. You may not omit

he GOTO rd wtlen: 1) you are referring to a label; or 2) when-y'ou are
referr ng to either a program label or a line number in all ELSE clause.

You may aLso omit the THEN rd, except when you are transferring controL
to anothe program location and are omitting the GO TO keyword.

The above formats may be nested to any depth.
detaiL, we suggest that you experiment with
restrictions that exist. Some e.ampLes:

and, rather than go into
them to deter'mine the actual

I

I

IF A~5 THEN GO TO PROGRAM'EXIT
IF A~5 GOTO PROGRAM'EXIT
I A>14 THEN 110 ELSE GOTO 220
IF B$~"END" PRINT" END OF TEST"'
IF TOTAL> 14.5 GO TO START
IF P~5 AND Q~6 IF R~7 PRINT 567 ELSE PRINT 56 ELSE PRINT "NONE"
IF A~l PRINT 1 ELSE IF B~2 THEN 335 ELSE GOTO 345
IF A AND B THEN PRINT "A and B are nonzero""

Note that the expression evaluated the IF
expression that conta ns relative operators
etc~) ~ However'#, the expression may be any legal

statement
(e"g., IF
expression"

is usually
A~ lEA>

Fa r ex amp e:

an

.A ;::;; 0
f3 ~ 1
IF 8 THEN PRINT "8 is not zero.
IF (BAND A) PRINT 1~nonzero numbers'! ELSE PRINT Hat least one zero number',,'"

When the IF statement evaluates the expression, it returns either a zero
CFor false) or a -1 number (for true) # and conditionatly performs the
specified operations n response to that evaLuation.

( ed 31 October 1981)
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NOTE: A mul.ti~statement Line may take the place of a single statement in an
IF-THEN statement. For example:

IF A :;; 3 THEN PRINT 4· ~ PRINT 5 ELSE PRINT "Answer s on

If A equaLs three# the statement above prints:

Otherwise? it orints:

Answe 1S 0

10.1-1 INPUT

The format is:

INPUT r'iable1

Allows data to be entered from your terminal. and loaded into spec lie
variable. at run-time. The INPUT statement contains one or more variables
separated commas. If you omit the ional prompt string, BASIC d splays
a question mark on the terminal display to signal a reql;e,t for' data entry,

I you provide the prompt string, BASIC di ay. it instead of the question
mark to prompt the user of your program for data. (NOTE: If you wish
suppress a prompt al her # use a null prompt str"ing; for exampLe~ INPUT

B$.) Your string must be in the form of a string I. teral that
IS, it must be enclosed with quotat on marks. For example:

INPUT HEntet your account number: i!

En!€' account number
COUNT'NUM

You may speci both numeric and string var'iab s in the INPUT statement~ I~

numeric Vaf ab e requires that the data entered be in one of the acceptable
floating point formats. String variables re that the data be an ASCII
st ing of characters. Same examples of vaLid INPUT statements are:

INPUT ,4,
INPUT H Enter
INPUT UH#,

INPUT" Ente
INPUT Q(8

account #p name; and age:
C
positive number~1l#NUM8ER

.NEW'ACCOUNT.NAMES.AGE

If you speci multiple variables in the INPUT statement, you are expe ted
to enter mul iDle items of data. If the data bei entered is numeric, you
may separate data items with commas or spaces. the data being entered is
string, you must separate data items with commas. If you mix f oating po nt
and s ring input, you must use commas to separate the data being input. For
example, if and C are numeric variables and D$ and E$ are string
variables"" icier the following LegaL examples:

(Changed 31 Octobe 1981)
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NPUT
2 1F 3

INPUT
1 :;

INPUT
2 i

C

C

C

rate floating point data with commas

Or, separate loating point data with spaces

! Separate str ng data from nume ic data mdth commas

INPUT E$
2 DAY ,MONnl

rate std ng a from other str'lng data with commas

(NOTE: For nformation
that contain commas p

10" HINPUT LINE,,"

on the statement to use if you want to enter strings
and other al characters, see Se t jon

If a user of your program does not enter as many items
expected the variab es in the INPUT statement. BASIC
question mark to ask for more. For example:

INPUT B.C
? 1,2

3

of data as are
displays a double

The direct statement above asks for three items of numeric data. Because we
unly entered two values, BASIC with a symbol to ask for the
thi r·d vaLue"

8e careful to correct
INPUT statement expect.
str n9 fo a numeri
exampl

INPUT A1
ME
INT AI

enter the type of data that the variables in
If an erro occurs (for example, you ente
\lariable). BASIC sets that variable to zero,

the
a

For

Therefore yo(,w progf'ams ld make SlJre that the
entered. Remember that the mode
entr of numeric data for string
converts such data to string format.)

eOf'reet
of AI
AlphaBASIC

data has been
C perm ts the
automat Cd \ l \f

If a value has
va iable contains
\liH'L:~bLe)" If
sta ement request
a zero or nu l
prev'10usL assi

not been assigned to a variable, BASIC •• sumes that the
a zero (if I numeric \lariable) or a null (if • string
you type • RETURN or I Control-C in response to an NPUT
for data, BASIC leaves the \lariable being ted set to
(f a value has not been assi or to the value
to the variable.

(eha 31 October 1981)
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For' ex amp e:

A~3

INPUT A
'7

INT A

If you type a RETURN or Contf'ol~C I response
INPUT statement contaIns several varIables,
remaining In the INPUT statement, eavlng
axamp e m ght help to clarl

to a
BASIC
theIr

data request #

skIps Ollef any
values unc

2

and the
lIariables

An

10 NPUT "Enter month, year: ",DAY,MONTH,YEAR
20 PRINT "Day:";DAY,"Month:";MONTH,'"Year:";YEAR
30 PRINT : GOTO 10

RUN

month

Month: Yea r: 0

month

: 8 Month: 4 Year:

month • I 1980

You may also use the INPUT statement to read data from
takes the 'form~

INPUT #file-channel,variable1 arlable .,.variableNI

NOTE: INPUT skIps over nulls in data, and just walts for the next
character, (This Is important to know If you plan to input from devices,)

Fa more
"At

-formation
Ie Fi e I/O

on this
em",!!

use of the stat ement, see Chapter 15.,

10,12 INPUT LINE

The format is:

INPUT LINE ("prompt-st I ng" ,Ivari ab leI

ed 31 Oetobe 1981)
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Alt h you may speei a numeric variable. the real purpose of INPUT LINE
is to allow you to enter string data from your terminal that includes
commas. ion marks. blanks. and other special characters. You will
usua ly want to use INPUT (see the section abovel for inputting numeric data
o mult ple items of string data.

INPUT LINE loads into the specified string variable an entire line
not inc uding the carriage return and l inefeed that end the line.
speci more than one string variable in the INPUT LINE statement.

up to but
Do not

BASIC never prints 8 question mark prompt for INPUT LINE as it does for
INPUT. but you may include your own prompt string. which BASIC will display
as 8 request for data. Such a prompt string must be a string literal
enclosed in quotation marks •

Un ike if you
sets the variable to
variable). (Remember.
unc ed,,)

• RETURN in response to a data request. INPUT LINE
zero (if numeric variable) or null (if string
in like case, INPUT leaves the value of the variable

When you use INPUT LINE. remember that the default size of unmapped string
variables is ten bytes; if you want to use strings larger than that, use the
STRSIZ statement to reset the default string size. (See Section 10.26 for
informat on on STRSIZ.)

Some examples of the statement are:

INPUT LINE A$
INPUT LINE "ENTER YOUR FULL NAME. PLEASE: H ,NAME

You may also use the INPUT LINE statement to read data from a sequential
fi e. It takes the form:

INPUT LINE .f le-channel.variable1

For more nformation on using INPUT LINE and files. see Chapte 15,
"AtohaBASIC Fi le 110 System."

The 'format is:

KILL filespec

KILL deletes a file from a disk. It is discussed in detail in
HAL Ie Fi 1.e I/O em"n

('hon"ed 31 October' 1981>
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10e1 LOOKUP

The format is:

LOOKUP filespec result-variable

The result variable must be a floating po nt number.

This statement searches for a file and returns its size. It is discussed in
deta L i 15"" nAl Ie Fi le I/O tem. H

'1 ()" 5 LET

The format -is:

LET var able ~ expression

• cal ulated value to a specif c variable during execution of the
You do not have to specl the LET keyword In an assi

Assigns
prog ram.
statement.

LET AS ~ 12e l,

LET SUM 5) ~ A1+SQReB1)
LET CS; ~ "J ANUARY"
AS ~ 2" A
SUMe 5 = A +SOReB1)
CS; = ANUARY"

The formats a

ON expression GOSUB label line#
ON expression CALL label/llne#1

label/Llne#2 •••• label/llne#N}
label/line# ••• labe Ine#N}

The expression can be any valid expression which is evaLuated and truncated
to a oositiv nteger result. The resu t of the expression evaluation is
then tested. The subroutine at Label ine#1 is executed i the resul is
the subroutine at Labe I ine#2 is executed if it s etc. If the result
is zero, negative or greater than the program falls through to the next
stateme

As with the GOSUB statement, the verb CALL may be used in pLace f the verb
9 v ng an ON ALL statement. Here is an animation program us ng ON -

GOSUB:

October 1981)
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10 I * INT(3*RND(OJ+1J
20 ON I GOSUB UP, DOWN. STRAIGHT
30 GOTO 10
40 UP: PRINT" ; TAEI(-1.3J; : RETURN
50 DOWN: PRINT TAS(-1.4J;"\"; : RETURN
60 STRAIGHT: PRINT "~_"; : RETURN

The format is~

10-15

! Random number' from 1 to 3.
!Go to 1 of 3 subroutines.

! Draw symbol", go UP 1 row"
!Go down 1 row,. draw symbol."
! Draw symbo •

ON expression GOTO labeL/llnell1 LabeL/linell ••• LabeL/LIneIlN}

The ON GO TO statement al Lows muL ti-path GOTO br"anching to one of several
po nts w'ithin the program based on the resuLt of evaluating an expression.

The expression can be any valid expression which is evaLuated and truncated
to a positive integer resuLt. The resuLt is then tested to branch to
LabeL Llnell1 if 1, LabeL/Linell2 if Label/linell3 if 3, etc. If tbe result
Is zero. negative or r than N. tbe program faLls through to the next
statement. The following is a portion of a menu-selection program:

10 PRINT TA8(22J"SeLect One of tbe Following Operations;" : PRINT
20 PRINT TAB(25)"1. Insert/Edit NAME Information."
30 PRINT TAEH25J"2. Insert/Edit PHONE NUMBER Information."
40 PRINT TAB(25J"3. Quit without Insertion or editing."
50 PRINT: INPUT "Your choice (1, 2 or 3J7 ",A
60 ON A GOTO NAME, PHONE, QUIT

00 NAME: INPUT "SeLect a name: ",N

[THE PROGRAM CONTINUES WITH ALL THREE ALTERNATIVES]

The format is:

OPEN #fiLe-channeL iLespec.m"rle" recsizepfecnum}

s an I/O file for processing. It is discussed In detaiL in r 1
HAL Ie F'i Le I 0 tern"

(Ch :)1 October 1981)
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o~ 19 PRINT

The format 'is:

PRINT expression-list

The INT
YOU speci

tBtement tells BASIC to evaluate and display the expressions that
FOI~ example:

PRINT

7 HELLO YOU

carriage returnl ine-feed after the expression st.
expression may consist of a string or numeric vac'iahle
st,'ing literal, function with arguments, operator symbols,

of these elements. For example, the following is one
STRING DATA" + NA!~E$ + MID$(A$,1,21.

BASIC nts a
RemembE.! that an
nume c constant

a combinati
tring expression:

BASIC displays numeric data with a trailing
lead'lng bank if the number is positive p or
is negative. BASIC displays string data with

blank. It also prints one
no leading blank if the nomber
no leading or trailing blanks.

You may ace mar'€' than one expression after the PRINT keyword if you
separate them \prj th commas or' semicolons" If you separate the expressions
semi lnns p BASIC does not print extra spaces when it prints the evaluations
of those expressions. For exampLe:

PRINT "12+1 8/2

urnS~

24 =32

There are
and railing

banks between the numbers above except for the normaL
blanks spl with numeric data.

ead i ng

If separate the expressions commas, BASIC prints the data in rint
zones.'" BI\S C i ides the area 'in which data is to be displ into five
zones of spaces each" If an expression in a PRINT statement is fo l.Qwed

a comma, BASIC pis that expression in the next avaiLable pri zone.
For example, the statements:

;20 pr~.INT 1
:30 INT Ii

display

31\ 1024 ~32 20

( ed 31 October1SB1
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When you
data "rj th a
a t ra l i n9

at the display remember
leading and trailing blank if

blank if the number is negative.

that prints numeric
number is positive, but just

Note that the strings in line 30 were displ on two d
that • because when 8ASIC still has an expression to print
printed something in the fifth zone, it starts over again
zone on the next line.

fferent ines;
it has

with the f rst

If you end the PRINT statement expression list with a semicolon or comma,
BASIC does not I carri return/line-feed when it finishes
di aying that expression list. is I.i I.l make he output result from
the next PRINT or INPUT statement to appeal" on current display line.
The next wi II appear in the next nt zone if the curl'ent PRINT
statement ends with a comma; or, the next output will appear immediately
fol owing the last charaoter of the ourrent PRINT statement if the PRINT
statement ends with a semicolon~

Here are a few examples of the PRINT statement (for illustrative purposes,
we are assuming that A$ is '"HERE" and .A equaLs 7l:

PRINT
PRINT A
PRINT A$
PRINT 1+2
PRINT H ANY TEXT'"
PRINT "NOTE THE COMMA'",A$
? ARE NUMBER";A
? "YOU ARE #";Af"IN CLASS."

PR INT l( THERE ARE~j;

PRINT '"DAYS LEFT.'"

!Y slds a blank line
'Yields T
!YieLds HERE
'Yields 3
!Yields ANY TEXT
'Yields NOTE THE COMMA HERE
!Yields YOU ARE NUMBER T
'Yields YOU ARE # 7 IN CLASS.

i suppresses caniage~·

!return/linefeed and yields
'THERE ARE 7 DAYS LEFT.

(Remember that the "?'" symbol is an abbreviat·'0n for the PRINT keyword.)

You may also use the PRINT statement for writing data to seguential files.
H tal,es the form:

PRINT #file-channe ,express on-list

For detaiLs on this, refer to

The formats are:

r 1 '"AlphaBASIC Fi le I/O stem" n

variable=express·ion USING forrnat"~string

PRINT USING format~·string# expression~l ist
PRINT expression USING format-str

(Changed 31 October 1981)
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PRINT
in

USING
r 1

s supported for formatt
H Formatt i ng (

output and is described extensiveL
INT USING and Extended Tabs)~H

The 'format is~

RANDOM IZ E

Reset the random number generato seed to in a
seql1ence starting with the next RND(X function ca L
for information on the random number generator.)

new random number
(See Sa tion 11 Q

AND DA TA

The forma s are:

READ va iabLel ciabLe ••• vaciabLeN}
RESTOllE
DATA datal ata •••dataN}

These ca ls allow data to be an integral part of the source program with a
method for gett ng this data into specific variables in an rderl fashion.
DATA statements are 'followed one or more Literal. values separated
commas. String LiteraLs need not be eneL led in unless the Literal
data contains a comma. All data statements are p aced into a dedicated rea

n memory no matter where t appear in the source program. READ
s atements afe fa lowed one or more \far ables separated commas. Each
time a REA statement is executed, the next item of data s ret eved from
the DATA statement pooL and Loaded i the variabLe named") he REA
statement" If ther'e 1S no more data left in the data pooL he program can
only continue to read data if a RESTORE statement is executed, which
reinitia izes the reading of the date pool from the i again"
Otherwise, an erro message resuLts and the program is aborted. Here are
some forms that READ and DATA mlY take.

DATA
DA TA 2.
READ
REA ,~$

READ f

5
11.555,ONE STR

The toLLomdng is a program example using REA

10 I le program to il ustrate READ, DATA and RESTORE
PRINT TAP 10l"This program gives you an estimate

'30 PRINT TAB 10)Hva Lue (due to at ion) over a
40 PRINT INPUT LINE "How ml1ch did you pay for
50 PRINT HBased on nat~lonaL 8veragt"s,.., your car Ll

Changed 31 October 1981

automob 1,0'1

of 'f'ive years,,"
$f!

i ate thi s way~"
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60 PR INT : FOR = 1 TO 5
70 PRINT "After the" READ YEAR$ : PRINT " year, your ar ";
80 PRINT "wI L be wo"th about"; : READ PERCENT
90 WORTH = WORTH * PERCENT
100 PRINT WORTH USING "$$##IIII#p~lIlr

110 NFYT I : PRINT
200 DATA fI st?~ second#" hi fI "84
300 RESTORE
310 INPUT LINE "WouLd you lIke to see Iation scheduLe? ,L$
320 I L$[1 p 1J="y" OR L$[1, 1 THEN GOTO 40 ELSE PRINT "Go"db,y

A prog!'am run of the above example might read:

WouLd lIke to see another N

Statement 300 restored the data in the data pool, buiLt from
case the user of this program had elected to continue.

ine in

The READ st tement s a so used fo readIng data from random access fI eS~

The rmat 'is~

READ IIfIle-channel v.rIah el<,varIabLe- ••• varIabLeNT

It is discussed 1 detai l in

The formati s:

SCALE value

5§' HAlpmmp,0IC Fi Le 1/0 stem",H

SCALE is a s aled arithmetic modifier. It is discussed in detail in Chapte
1 n led Arithmet'lc",

( ed 31 October 19811
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The format is,

SIGNIFICANCE value

10-20

The signi ieanee statement allows you to ieally the default
va ue of the numeric significance of the system for unformatted pdnti
The si ficance value can be any value from 1 through 11 and represents
maximum number of di its to be printed in unformatted numbers. off
to the specific of digits is not performed until just before the
printing of the resul L The statement SIGNIFICANCE for instance, sets
the number of printable digits to 8. The value is interpreted It run-time
and therefore may be any valid numeric expression. includ v.riab es. The
current s'lgnificance of the is ignored when PRINT USING is 'In effect"

Note that the SIGNIFICANCE statement only affects the final
of all numen c calculations. The calculations themselves and
intermediate resu ts are alweys performed in full I1-digit
mi mize the propagation of errors.

resul
the sto rage ·f

pr-ec i s on to

The ignificance of the em is set at 6 digits when the system i. ti st
started. Thi. is valent to standard .ingle-precision formats used in
most o'f the popular versions of BASIC. The significance is not reset the
RUN command and therefore may be set in interactive mode in e d ceet
statemeot just prior to the actual running of a program. course.
any SIGNIFICANCE statements encountered during the ex on of program
reset the value"

The for'mat is~

STOP

Causes the program to
at Line nnrH'l",H If you are in
next statement in sequence

ommand",

1 .26 SIIlSlZ

The formatls:

STRSlZ value

execution and print the message ram
interactive you may then continue to he

executing a CONT command or a sing e-step

The st
which
In it 1a

i ng
are

size statement sets the default value for
encountered for the first time during

the defau t value of all strings in the

aLi strings
the compilation se~

absence ot a STRSIZ

ad 31 October 1981
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statement is 10 es. The statement STRSIZ for Instance, causes all
newly allocated strings which follow to a maximum size 25 es
Instead of 10 el. This Includes the allocation of string arrays. The
size value is evaluated at compilation time and therefore must be a s ng e
positive Intege •

The format Is

WRITE #flle-channel,expresslon-llst

Writes a
C ee 1

record to a random access file.
"A Ie Fi Le I/O System,,"

It is discussed In detail In

10.28 XCALL

The format Is:

XCALL routi argument1 rgument ••• argumentN}}

Executes an
subroutines
AssembLy

external assembly
are discussed in
uage Subroutines."

language
detail In

sub rout i ne •
Chapter 18,

Assembly anguage
"CaLling External

I
For nformation
BASIC rog rams,
Software

on the assembly language subroutines available for use
see the "BASIC Programmer's Information" section of the
Documentation Packet.

with
AMOS

31 Octobe,- 1981)





CHAPTER 11

BASIC FUNCTIONS

The allowing is a list of the currently implemented A IC functions.
Funct ons compute and return a vaLue and are elements of an expression. The
funct on eithe operates on or is controlLed the which s
encLosed in oarentheses", There are four madn categories of functions"
Numer'i and t igonometr c funct'ions return nume-ric values" Control
functions are used to indicate the status of file input and output
operations and em ions", St 1n9 "functions operate or~ num€'r
va ues or strings of one or more characters in l h, and return str ng
values",

Functions are d fferent from program statements in that t return a value.
In order to see or use that value, you must include the function in a
program statement that evaluates the expression that the funct on ca L s a
part of. Fa example:

10 SQR 16)

will not display a value. You must either assign the value returned he
functinn tn a variable or disp ay the value via a PRINT statement f you
want to use or see the value returned" For example:

20 ROOT = SQR(16)
30 RESULT = ROOT * (SQ~(NUMBER) + 24)

40 PHINT Answers are: H; SQR 16) + 1 SQR (24)

11.1 NUMERIC FUNCTIONS

or numeric argumentp and ret a numer'-;
feature of the expreSS10n processor

if a numeric argument is used where a Btr ng
versa.

Numeric functions accept a string
value. Note that the mode i
performs automatic conversions
ar'gument s expect and vi ce



BASIC FUNCTIONS

1LL1 ABS(X)

11-2

Ret lwns
returns

the
32~

absolute value of the a
and A85("17.2") returns 17.2~

For example, A8S(-32~4)

.1.2 Ase A

Returns the ASCII decimal value of the first character of argument 1\. e
a may be either a string literal or string variable~ For example:

I\SC("I\''')
ASe< A$)

Returns the constant e (2.7182818285) raised to the power X~

1"1~4 FI\CTlX)

Returns the factorial of X.

11.1.5 FIX(X)

Returns the integer part of X (fractional part truncated).

Returns
me you

working
or equal
-23.4 is

the larqest integer less than Dr equal to the
wi II see a difference between using INl and
with negative numbers. For example, the l
tu 23.4 is 23. However, the l est integer
~24. (FIX would have returned .J

argument X.
FIX is if

integer'
less than or

The on y
you are

less than
equa l to

11.1.7 LOG(XJ

Returns the natw'al (base e) logarithm of the
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1LLS LOG10

Returns the decimal (base 10) logarithm of the argument X.

~ ~9 RNOO(

Returns a random number generated a random number generator~ The
number returned is based on a previous value known as the " and 1S
between 0 and 1" The argument X controls the number to be returned. If X
is negative,? it s used as the seed to start a new sequence of numbers", If
X is zero a positive. the nelt number in the sequence is returned,

ing on the current value of the seed (this is the normal model. The
RANOOMIZE statement may be used to create a seed which is truly random and
not based on a f xed inning value set the emR

NOTE: H you want to generate a random number greater than or equal to
number A and less than number' B, you can use the expression:
(B--AI*RND(Q)+A" Note that tINT function is used when random
integer numbers", For examp 12"" to e a random integer greater than
equal to 5 Ind less than 31. use the on: where
26=Bc~A"

1L L 10 SGNOO

Returns a value
Gilles -1 if X is

1LL11 SQR(XI

of -1, 0 or 1 ing on the sign of the argument X.
ative p 0 if X is 0 and 1 if X is positive.

Returns the square root of the argument X"

'I • "12 V,AUAI

Returns the numeric value of
converted to floating point
VAL(H123~") I~et.urns 123"

.2 TRIGONOMETRIC FUNCTIONS

the string lIariable or string literal
under normal BASIC format rules. For exam

The follow'jng trig functions are implemented in full 11-digit accuracy:

SIN Xl
COSeXI

Sine of X
Cosine of X
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TAN(XI
ATN Xl
ASN(X
ACS()(
DAl'N X, Y)

of X
of X

Arcsine of X
Arccosine of X
Double arct of y

".3 CONTROL FUNCTIONS

Control functions indicate the st.tus of file
and prov'lde- information on em operations"

l' .3.1 EOF(X

output operations,

The EOF tunc ion returns a vaLue
file-channel number s X. The fiLe is
input processing. The values returned

status of a file whose
be open for a

function are

-1 f thefi le is not open or the fi harmel number X is zero.
lNOTE II fi e~channel number of zero 'indicates that the
terminal is being used as the fiLe.}

if the fi e Is not yet at end~of-f le during i

If the fi e has reached the end-of-file condition

ea II s

Due to the method used the AMOS operat em processing e5.
the end~of-fi e status s nat achieved until after an statement has
been executed wh ch reaches the end~of-file condition. Any INPUT statements
whi reach end-at-fiLe return numeric zero or nulL string va ues forever
more. This means that the normal sequence for processing sequential input
ii les ",auld be to INPUT tbe data into the vofiables and tben test tbe EOF XI
status before actually using the data in those variables# s: nee 'if an
end~af-file has been feached tbat data will be ne

End-at-file should on y be tested fo sequentia input files. Files open
for output or for random processing always return a zero vaLue.

The ERF function returns an indication of a file soft error condition. Soft
errors during file access operations do not give you any indication unless
yeu query tbeiile with the ERF functien. If the returned value ef X is not
zere. an efror Of abnormal condition exists as a result of the preced ng
f le operation. The only soft errors currently ret concern ISAM f le
operat ons" For more 'l!l'formatlon p see Chapter 1 'ing ISAM From Within
BASI • H
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Returns a status code which refers to program status during error trapping.
There are 33 separate codes. A camp ete ist of these codes s found In
Section 17.2.'11" !lErroI" Codes Retur-ned ERR"H If X is E!~R ,oetLH"ns the
specific code of the error detected; if X is 1, ERR returns the number of
the last program inc encountered before the erro occurred. If X is ERR
returns the f Le flLlmber of the Last fi le accessed"

11 ~ 3"" OTHER CONTROL FUNC nONS

See
funct'lons ~

e 1 em Functions q for l'nformation the-fot LOWl ng

r~EM (X
BYTE(X
WORD X
DATE
IO(X)

TIME

Returns the number of free es if1 sys'tern memory.
EnabLes you to bi' ng 8 data bits from a memory Loca ':on.
EnabLes you to br"1ng in 6 data b ts from a rnemory Locat all"
Sets or reads the system date.
Enables the 110 ports to be read from or written to.
Sets or reads the system time.

11.4 STRING FUNCTIONS

The foLlowing string functions accept numeric or string arguments,
r'E'turn str' ngs. Note that the mode 'i feature of the e)( !"'2ssion
t:..'H·'oceSSOf~ performs automatic conversions i'f a numer'lc argument is used wher'e
a str ng argument is expected, and v ce versa.

Returns the ASCI decimal value of the first character in str ng At. [f h
st ing A$ I~ea(is for example$' ~sli 1l..!m 1 s iltorrl'1C number '1S:"t' the Y'esul
of statement PRINT ASCCA$) is the ASCII value (in base 10) of upper
case Z" !'" the statement PRINT A.SC(UA$H) /l ~~hel~e the acgi,lme('Tt is betl'lieen
quotation ma ks and is the LiteraL string to be operated upon, at execution
time BASIC returns the ASCII value of A, or 65 •

• 4. CHR$(X) OR CHReX)

Returns d

ha ra tf,~

type pn
retu('ned

single character having the ASCI decimal value of X. Only
'is 'Jeneratedfor each CHR function call" Fon instance, iF
CHRS(90) as a direct statement, the upper case letter Z

to you.

one
you

"13
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Performs a search for the substring PS within the stri inning at
the Xth character position. It returns a value of zero i 8$ is not i
or the character pas tion if 8$ is found within AS~ Character position "is
measured from the start of the string, with the first characte position
represented as one. Some direct statements wil,L illustrate:

A$~'"ELE PHANT"
B$:;;;;'"ANTq

PR NT INSTR 1, BS)
6

Substring B$ starts
the s xth character
from the I.eft)

? INSTR A$,"COD")
I,

(The specified string
ins at the fourth

character position)

? INSTR (8, "MEA DOW LARK" p" LA,RI<"
o
(The speci'f'led str ng 11

'18 not found 1n the strlfl9
ilARKHJ" w/rich "1s the st ing
starting at the 8th position)

t is an abbr-evlation for HPRINT ('0"

Ret s a string which is simil.ar to the argument st
chara ters translated to Lower case. If A$ is
fun tion LC A$) eLds the string H a 1S for aL

ing (A$), but
A is 'for AI.

with a L
the

x) LEFT$ )

L.EFT$( Returns the lef"tmost X characters of the string expression AS.
If A$ reads HNoJ,r] "1$ the time n

$' the function LEFT$( 7') s the
subst\"ing HNow -ls !" which ncludes the tra-Oiling blank after' -nis".

LEN i\$

Re urns t\e ength
H'Whete~Fo art
because the e qre
pun uat-lon",

in characters of the 3t lng express on AS. If AS s
Romeo?"', the function LEN(A$) returns the numbe 28

28 characters n that 5t ing, including spaces and

MID( x, y)

Ret s the substring of the chara tors of the string expression AS
s a t~ng at the Xth character and extending for Y characters. A nuLL str ng
s "et "ned i Xis greater- than the th o'f AS" If A$ reads "The qui ok

brown over the sl ng then the function MID 5)
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MIOtA'll,1?,15) returns the substring "'fox jumped over", which begins at the
seventeenth letter of the string and is fifteen characters long.

Retutns the f'ightmost X characters of the string expression A$~ If,A.$ is HI
THINK, THEREFORE I AM" fr the funct'ion RIGHT(A$ produces the substring
"I AM". As another example, RIGHTt1234 ) returns 34. tRemember that you
can use numeric arguments for many stflng functions@)

Returns a string of X spaces in length. The statement

70 PRINT "COLUMN A"; : PRINT SPACE(10); : PRINT "COLU~lN B"

outputs the following:

COLUMN B

II

where the 10 spaces between the first and second strings are the result of
the SPACE(10) function. SPACE is especially handy for padding strings to a
fixed ength. For example:

5 STRSIZ 25
10 !Name must be 25 spaces
20 INPUT H Name?!l ",NAME$
~O IF LEN(NAMES)<25 THEN NAMES = NAMES + SPACE(25-LEN(NAMES))

Returns a string which is the character representation of the numetic
express'lon X" No lead'ing space is returned for positive numbers~

Returns a string
all characters are
function UCS(A$)

>!hich is simi lar to the argument string (A$) p

translated to upper case. If A$ is "'I'll is fo'~

elds the string "M IS FOR MICRO."'

except that
Micr'o!"H the

(Changed 3D April 1981)





CHAPTER 1

SYSTEM FUNCTIONS

Al aBASIC supports a unique group of operators called system functions,
which provide the ability to lhe I/O rts. ysiea memory
(sometimes referred to in other BASICs as PEEK and , and various system
parameters. The syntax of a em fuoet 00 parallels that a standard
function, wit the reserved word representing the desired function followed

ional arguments enc osed withi parentheses. The or difference is
t the reserved word of a system function may appear on left side of
an assi statement, where it is used as an or write condition to
the tem functlon" em functions used within expressions on the fight
side an assignment statement rform an i or read ion and
deliver back a result to be used n the express10n evaLuat~on.

12.1 SYTEIK AND WORDIX

nspect and alter any memory
e of the machine. These

sta'temerlts in other
deal \rdlth 8 bits o'f data in

i.'ith 16 bits of data in the
s are i , with no error

ted; it s possib e to
in memory i you use the

The BYTE and WORD system functions at. Lo you
locations within the 64K memory addressi
operations have often been called PEEK
implementations of BASI" The BYTE functions
the range of 0-255 and the WORD functions dea
range of 0-65535. inc usive. unused
message. Note that these command. are not
cause severe to the operating system
commands improperly.

SHEIK) ~ <expr> twrites the low e of expr into decimal, memory Loe X

WORD IX) ~ <expr> ! \"w1tes the Low o'f exp['" into decimal memory Lac K
A - SHE IX treads (jecimal memor')' lac X and aces the e- into .A
A ~ WORD(K) !reads decimaL me-mor toe X and aces the 'ford nto A

DWM-00100~01 REV B04
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I

12< M TE

The PliTE system Lion is ident"lcaL to the TIME "function except that it
sets and returns tne two~word system date. On the Ar~OS/L system# you cannot
set the DATE fun tion. The system wi l ignore a DATE = <ex command.

DATE -" <ex PI~'>

J'!. :::- DATE
!sets sys"tern date to expr
! f~eturns system date into A

The following program translates the binary da-ta stored in the system DATE
ati nto floating point form.

1n The system stores the date i binary form; the small_ program
15 I below translates the binary date into floating po nt form. It
20 also aLlows you to set the system date from within BASIC.
25 MAP1 BINDA 4
SO r~APl FI
''i MA.P2
4D MAP2
/+5 MAP2
5D U NDATE ~ DATE
55 PRINT jfft~onth H,:MONTH/'lDay~H; HYe-ar~![;YEAR

60 INPUT HEnter r~onthff ,f' Year HpMONTH, YEAR
65 DI\IE~BJNDATE

7(1 INT HMonth;H;rIfONTHffODay:'I;DA ,rrYear: II ;YEAR

The 10 system func

expression reater
00 s ava lable is

hit"' t ten to ~

ion llows the 256 1/0 ports to be seLectively read from
n both cases only one e is considered and an

than 255 merely ignores the unused bits. The range of
to 255,.

Note the AMOS/L system!, if (x) is 0-255,,.- it accesses the 256 externa IO
ports as It does on the AM-100fT the addresses on the AMOS/L system are
FFFFOO- FFFFF). Tf the number is 256-511, it accesses the internal
(on-board ports (addresses FFFEOO-FFFEFF.)I

10 (j( ~ <expr>
A ~ JO(X)

!writes the low e of expr to decimal port X
!reads decimal port X and places the result into A

rrlS a positive integer vaLue which specifies the decimal number of es
c in use for various memory areas used the compiler system. The
m0::;{ '-;omrncn1 use of th-is is to retun'l the number of 'fr'ee es teft in the
lJser memory partition. This MEM(O) call dupLicates the act on performed
the FRE ) function other versions of BASIC. Other values of the
argument returr memory alLocations wh eh certain to various areas in use
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the ler, and mayor may not be of use to you.
returned for the various values of X are:

12-3

The byte counts

o Free memory space remaining in current user ition
1 Total size of current user partition
2 Size of source code text area
3 Size of user label tree
4 S ze of user symbol tree (variable names and user function names)
5 Size of compiled object code area
6 Size of data pool resulting from atl compiled DATA statements
7 Size of array index area (dynamic links to variable arrays)
1\ Size of variable storage area (excluding arra
9 Size of dummy data termination field (always zero)
o - Size of file I/O lin e and buffer area

11 - Size of variable array storage area (dynamically allocated
at run-tlme)

Some of
modu e 'in

these values will be meaningless when running the run-time
ler mode, such as 3 and 4~

eet

NOTE: The statement PRINT MEM is equivalent to the statement PRINT MEM(Ol.

The TIME system function requires no argument and is used to retr eve the
time of day as stored in the system monitor communications area. The time
is stored as a two-word integer representing the number of clock ticks since
midnight. On the AMOS/L system. TIME returns the number of since
midnight, so that in the example be ow, CLOCK would equal 1.

You are responsible for conversions to printable format in
it is required. One clock tick represents one interrupt
cLock, which is usually 60 hz for domestic systems and 50

terns. Dividing the time by the clock rate gives the
s nee m dnight. Converting this to current time is then
success va divisions by 60 to get minutes; and again by 60

those cases where
from the CPU line
hz for overseas
number of seconds

accomplished
to get hour's.

On the AMOS/L system. you cannot set the time. The TIME=expression command
wi L be 1

TIME ~ expression
A ,- TIME

DWM~00100-01 REV 804

!sets time-af-day in system to expression
!returns time-of-day in clock ticks into A
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The smaLl. pr'ogram bel.ow converts the val.ue returned by TIME
hours minutes, and seconds.

12-4

actual.

00 T = TIME ' Get time
20 LOCK = 60 I Cl.ock in Hz

130 HOURS = INTCT/CCLOCK"3» I Compute hours
lL,O MJNS = INTCT/CCLOCK-2» - CHOURS * 60) minutes
150 I Compute seconds

60 SECS = INTCT/CLOCK) - CCHOURS * C60-2» + CMINS * 60»
ITO H'MOD: I Adjust HOURS to 24-hour cl.ock range.
180 IF HOURS> 23 THEN HOURS = HOURS - 24 : GOTO H'MOO
190 PRINT CHOURS USING u/tZU); ":H;CMINS USING "#ZH); g,

H n; (SEeS USING H#Zll);

There are a couple of things you should note about prog ram above::

The val.ue CLOCK w Ll. \/an'
on 60 Hz or 50 Hz.

poenning on whether your system operates

2. Since TIME F'eturns the number of clock t cks since 12~ if your'
system has been on for. coupl.e of this number can easil.y
cause HOURS to exceed 23; line 160 converts the value of HOURS to a
number within the range of a 24-hour lock.

Note the use of the PRINT USING statement
s ngle-digit time values with a Leading zero.
contains more information on PRINT USING.)

in l.ine 170 to orint
CThe next er



CHAPTER 13

FORMATTING OUTPUT (PRINT US ING AND EXTENDED TABS)

Most BASIC
generat oj ng
pre sent ed ~

concenl of

business applications orograms a great deal of effort in
reports and printouts 'in ,"hich data must be neatly and learLy
In other words, correctly formatting put put is usually a or

the BASIC programmer.

Al aBASIC provides several important features that help you to format data.
This chaotel' discusses how to employ the USING modifier to format numeric
and strinq data via format strings~ We also discuss the extended tab
functions that allow you to control the output of data on the te,"minal
sc ('een",

13.1 THE USING MODIFIER

The USING modifier allo\tJs you to format numeric or string data using a
format str'lnq (sometimes called an (!editing mask n

) specified you w

AI. t h vou can use the USING modifier to store the formatted data in a
string variable, you may also use it in combination with the PRINT statement
to send the formatted data to • terminal display or to B file. For
information on PRINT, see Section 10.19, "PRINT" and Section 15.3.9,
"PRINT. ")

8y Hformatting" data r we mean the- process of adjust'ing the appearance of
data (e.g., inserting commas or spaces) so that it fits the tern of a
soeciti format string. It might help to think of the/ormat string as a
template pattern with which you are going to control the format of your
~ata. The USING modifier aLlows you to apply the format strinq to your
d /;;:t a",

uS'1nq fornJt strings and the USING modifier,,,, you can do such things as; line
oLumns of numbers un by their decimal points; insert doLlar signs and

CDmmas into numeric data to represent dollar amounts; line u~') numeric and
string data within specified fields; generate and print leading zeros for
numeric ,jata; orint asterisks instead of leading spaces; print numeric data
in exoonential form", etc~
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The sect ions
format string

below talk about the spec at formatting characters within the
h allow you to perform such ustments.

Th statements
expressl is
var able::

n wh eh you use the USING modifier take these forms,
usualLy a numeric or str ng constant#, or a numeric

where
string

I

I

variable = expression USING format-string

PRINT expression USING format-string

PRINT USING format-string, expression-list

For ample you want to format the number 2345.678 with the format
string H$$f:f###~!;f:#l\,i! you couLd say;

NUMI'IFR ~ 2%5"678 USING '"$$##1111,,##"
PRINT 23/\5.678 USING 11$$#,###.##1'
PR NT USli\tG H$$####.#W'p2345.678

(NOTE :n3 use he i rst and second formats only for nurnE' ic data; you
may use the third format far string and numeric data. Also, remember that
USING has the lowest precedence of all operators. Therefore, all other
operations n expressions surrounding the USING operator are performed
before format Hlg is done~ for example p PRINT 23+-4 USING "#tf.#H+I1"f.r~

v es 27.0.' The format string may be a string expression (for example,
MI[)$(A$p/5) a strinq constant for example,. 11###~##H # or a stt~inq

variAble (for exampLe, MASK$).

::f yo usc t hi rc~ PRINT US NG variant above", you may supply a List (Tr

ex on5 to be format ed, separating the expressions with commas as with
PH';' reoui r PRINT statement (e",g~1' PRINT USING J!#####",##/ipApBt'C!,l)pE) ~I.i;

y more expressions than he format string is meant to handle BASIC
f'e'-uses the nnat f' nq until each ()'f the eLements in the expression list
!I s been formad:ted", [f you suppLy fewel" e)(pressions than the fonnat str'lnq
15 mean to handle p BASIC ignores the unused portion of the format st inq.

NOTE: u may Lso send formatted data to a file by specif ng a
fiLe-channel number after the PRINT keyword (e.g",!, PRINT #1, USING
format-strlng, expression-List). For information on sendin~ data to files!,
see SC~ -ion 5. ~9f' HpfUNT",H

3M2 FORMATTING CHARACTERS

S t r i
Cirde

tonnat

ions beLo\'-,j discuss the spec'laL characters that make up
these special characters control the output of

ers other than these special formatting characters which
r-inq afe output l iter'al y as part of your data~

the format
your data",

appea r ina

(Chanqerl 30 Aoril 198
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Svmbol. (String Fiel.dsI

!Itt h you wi 1.1. most often be interested in formatting numeric data, you
maya so speci fiel.ds for str data via the backsl.ash I. (\I. Two
backsl.ashes define a string field whose size equal.s the number ch,H'ac s
encl.osed n the backsl.ashes pl.us the backsl.ashes themsel.ves.

Al.t h ice is to encl.ose bl.anks in the string fiel.d (e.g ••
\ \"I ts the use of any c Since these

characters are never nted, but s I.y define t the fiel.d
which a Itr'ing is to be formatted, non'~bl. characters serve onl.y as a
comment. However. when using several string fiel.ds within a singl.e format
stri p it can be useful. to visual.l.y separate them from the spaces between
the el.ds using non~bl.anks within the backsl.ashes. For exampl.e:

St ng fiel.ds a I.ow you to define the pl.acement and size of string data.
For exampl.e§' if A$=jijNow 15 the time,,!! p then~

PRINT USING "As he once sai

produces:

As he once sai

If the string to be formatted is I.arger than the string fiel.d, BASIC ignores
the ext a characters. If the string to be formatted is small.er than the
string f el. BASIC adds trail.ing bl.anks to the string to make it the same
size as the fiel.d, and thus left justif'ies it in the fiel.d.

You may
string",
example:

combine string fiel.ds and numeric fiel.ds within a singl.e
(See the section bel.ow for information on numeric f el.ds.

STRSIl 25
10 MAP1
15 C$=" in mil.
20 PRINT USING

/'\-10char-\
ions) n

MASK/'YEAR 1979"

5 char--~'\"

"YEAR 1980" C$

YEAR 1979

NOTE: Remember that the defaul.t string size is 10 characters. so you wi 1.1.
",ant to expl. icitl.y define any str over characters v'ia MAP statements
Of' i I. ude a STRSIZ statement in your prog ram to adj ust t def aul. t st ring
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One-character String Field)

The exclamation mark identifies a one-c r st fi
aces the exelamat ion mark with a cor ing string. (!'f the

constant 9t ing variab e contains more than one character, BASIC
any ters past the first.) For example:

C
It ri ng

ignores

10 STRSH l,O
MASK$~"The

30 PR NT ING

pri nt :

The t ure- is:

###' = II#!"
Cr1 HF~' Hen

50F = laC

If no
pri $

above
fi

T'emoved
ine our

ilable to be substituted for the!
l instead. Fe example, if we

the fi "st 'T' from the PRINT USING
isp ay would look l ke this:

l# BASIC simply
took our sample program
expression l st, the

rature is: 50! = laC

numer'1 dat
Th

arnpLe;;

L (Numeric Fields)

in a format string always indicates that
Each # s l i a format string

impLest numer format string wouLd consist

you want to format
sane numeri

of just # s@

The st ement above tel. ls 8ASI to format the numeric variable
f eLcl f;ow" 19it II' ld'ith no fractional, part", If the format st
BAS to remove the t'act'ional of a number", BASIC rounds the

he next nt , rather than truncating i. For exampLe:

C into a
inq causes
number to

he;
exampLe/,
"####"lp

';umer'lC

Ine had
B~,S Ie

ndic:ating

ield is too smaLL to contain the specified number (to
spec fied the numbe 650456.56 with the fOt'mat string
tnts the number in standard BASIC format a %
Qverftow. For example:

tNT 150450
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If the numeric fieLd1s larger than the BASIC ri
just'ifies the number in the field, inserting leading blanks into the d
positions not needed. For example,

it

PRINT USING "#1111#11#'"
23

Four bLanks precede the number 23.) Note that other formatting characters
discussed below (e~g~ff the $$ and xx LsI also define it positions as
well as perform special. functions.

NOTE: You cannot format string data with a numeric
you try to do so, BASIC just prints the
was unable to format the data. For e••mple:

PRINT USING "It ItItIt II " /"H'; there"
# 1111 It II

field format string.
indicating that

(Decimal Point)

You may include one period within a numeric field to speci
nt 'is to appear in the formatted number. For exampLe:

where a dec1mal

PR INT USING "1t#ItIL I$It" ,2345.

produces:

If the numbet specified contains more digits to the right 0'[ the decimal
point than the format stri BASIC rounds the number so that it conta1ns
the ght number of dig ts in the frectional part. If the format string
contains mote digits to the right of the decimal. point than the specified
number p BASIC fi 1.1.5 in the unused digit positions with, zer-os (as in the case
of the number above). If the format string spe.ifies any digits in
front of the decimal. point, BASIC pf'ints at Least one digit in front of the
decimal. point ftl!' each number, even if that d'1git is a zero,

(Floating DoLlar Sign)

The $$ l
insert a doLLa"
do sign
the dolLar s

Fo example:

at the front of a numeric field format string tells BASIC to
sign at the front of the formatted number. The doubl.e

l defines two digit positions, one of which is taken up
it set L



OUTPUT (PRINT USING AND EXTENDED TABS)

PRINT USING "$$#####.11#"

$1

Notice the difference between using the double dol
float og dol tar sign, aod simpty using the single
"$" i the format string:

sign to a
non-fo ting character

1 2

Because
amount s!'
t $$ s

wi I, l use the $$ symbol, to format data that represents money
you may want to use the ftoating comma l in combination with

L. (See the paragraph betow for information on this formatting
character,,)

Remember that u
In t e case above#
so BAS simply
exampLe:

can include non-formatting characters in a format string_
a single doL tar sign is not a formatting character, and
prints it as part formatted data. As another

PRINT USING "###%!l .45,56. .84

In the exampLe the 'l%n symbol 1S not a special
character. As another example:

formatting

PRINT ING "The tel, number is: (###) 1/## ##1/#"

The tel number' is: (714) 555 1
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13~2~6 The (ammo Symbol (Floating (ommas)

including a comma in your format stting, you tell BASIC to insert a comma
III every thr'ee d its the 0'1 the decimal po r example:

PRINT 6507501.89 USING "###11####,.##"

of'oduces:

,89

BASIC treats any comma to the riaht of the decimal po nt as a
non-'formatting. printable character~ Each comma de'fines one digit position.

The ** Symbol (Asterisk Fill)

inc Ludinq a
you teLL BASIC to
in front of a
printinq checks"
examp e:

double asterisk symbo at the front of your format string,
replace any leading blanks that would normal y be output
number with asterisks~ This is especially useful when
The double asterisk de'fines two digit positions, For

PRINT 231.69 USING "**######.##"

produces;

*****231.

NOTE: You will orobably use asterisk-'fi l formatting when printing dolla
amounts: remember that you may inc Lurie a dollar sign symbol in the format
strinq. For example:

PRINT r:31~69 USING "**$##1'1'#,##'"

nt s:

13.2.8 The Z Symbol (Leading Zeros)

To qene-rate- lead'lnq zeros, include the Z symbol within your format string"
The format string must in with one # symbol fOllowed by a series of Zs"
The total size 0'1 the formatted string is the number of Zs plus the one #
symbol. For example:

PRINT 123 USING "#lZZZZ'"

oroducps~

000123

"" 19811(Chanqed ~O AprlL -,
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13.2.9 Ihe Minus Symbol lTrailing Minus Sign)

You rna cause the sign of
ending a numeric field i
is positive, BASIC prints
print a minus s gn after

a number to be printed following the
a format string with a minus sign. If

a blank after the number; if it is
the number. For example:

number'
the number
ivel' BASIC

produces:

10 MAPI S. "\~-7~~\

20 $;;;;11 redit~1t D$::=HDebit n

PRINT USING MASK, .67,D$

$$#####.IIII~"

e L (Ex ponent i a I, Po rmat)

You may spec! exponential format folLowing the numeric fieLd in a
format strinq vrlth four circumf exes ('~""") These symbols define the
spaces t ken up the HE nn H exponent characters", BASIC left 'justifies the
siqnificant ~iqits, ustinG the exponent as necessary. (As with other
numeric rmats,." BASI allows any decimal point arrangement .. ) For examo e;

"n9999E+05

13.3 FORMAIT NO EXAMPLES AND HINTS

All of examples above used the PRINT statement to print formatted dat •.
Remember na you may also format a value without dispLaying it using the

SING modifier without the PRINT statement. For examp e:

A$ ;;::: BUSING (:$

The statement above formats the number in B us nq the 'format strinq in C$".

and Leaves string result in A$. NOTE: This format of the USING modifier
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s onl
form
allows
and to

for formatting numeric data. Also note that even t
ng numeric data, the result is always a string,) This type of

you to create headings and lines that you use more than
inspect and mani ate formatted data before printing it.

we are
format
once p

You may not use the USING modifier recursively. That is, you may
format str'ing that is itself the result of a USING modifier. (for
if you have spec i fi ed C$ '" BUSING "##14.##", you may not say: N$
C$.

not use a
example,

'" I)

When using the PRINT USING format, remember that PRINT USING differs from
the f'egular PRINT statement in that the use of semicolons to separate the
elements of the print list has no effect on the spacing of those formatted
eLements.

Below is a sampLe program that
a smal report~ It aLso
statements, and fHe-handling.

uses the USING mod
demonstrates the

er to format output into
use of subroutines, MAP
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5
10
20

! Ii report generator
SIRSIZ 100
MAP'1 HEA
MAP1

\--'-10---\
\--··1

\---1
$$11111111111111,.1111

\---'10---\"
IIZZZnZlZZ"

40 ! Mai ram
00SU8 INSTRUCTIONS

60 OPEN 11'1 r REPORT. DIIT"
70 SOSUS SET'HEIIDER
80 I

SOSUS WRITE'REPORT
00 CLOSE 111
o END

Display Instructions.
Open file to hold report.

I Set and write header for report.
Initialize line counter.
Get and write data to report.
Close out fi leo

INSTRUCTIONS I Display instructions
2 PRINT n WeLcome to the Mini Generator" : PRINT

PR "We ",it 1 fi 5t ask you to enter three tit les (max 10 char- H

230 PRINT "acte s each. These wi LL form the heading of your report."
INT "Then we'LL ask for each Line of the report." : PRINT

PR NT FieLd 111 is a string (maximum of 10 character's."
PRINT II Ente zero to end report",)j~

7'0 PR H FieLd 112 is a number (maximum of 7 characters) to"
280 PRINT 1,' be expressed as a do lar amount" DonWt enter commas,,)"
290 PRINT Hie d 113i s a number (maximum of 10 characters)"
300 PRINT" I,af can any non-dollar data~"' : PRINT
3 RETURN

to fiLe~400 GET'HEA nout and write
u l1Ente t e #1: H

NPUT nEntef~ T t e #2~ II

i+:50 NPUT HEnter Title #3: '"pTITLE3$
440 ! Write header to fiLe.

INT #1, ING TITLE
(TURN

TITLE3$ PRINT 111

W TE'REPORT: Input and write data to 'Pi Ie.
1 PRINT PRINT HL ne W~;I;H__ H I Keep track of number of Lines"

r.NPUT H Ente Field #1: "rrIELD1$
530 [FIEL01$~"0"' THEN RETURN

11 Enter eld #2: 1J#FIELD2
5 H Enter FieLd #3: ",FIELD3

PRINT #1. USING FIELD1 FIELD2.FIELD3
+1

GOTO WRITE'REPORT

We c
examp e ~

the pr'ogram to e very different types of reports~ For
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13" EXPr\NDE TAB FUNCTIONS

usage to
special

operates

normal
cursor cont l other

s t ateme-nt p Tf\B 'func t -1

wit only a sing e numeric
i caUSes the rriage to be

current line. nstance,
and the following racters
th two such as

sPE~c'l l CHT funclons.

/1 I has
sc handling, h

tJe used l in a PRI.NT
rad i l manner when suppl'led

rAEH X th s case t
over' the °X+" coLuwtn on the

would CBIJse S spaces to be Dfl
in coL 31,. When suppLl(;;;.d

the TAB funct pe

TAB func

h

inel
rune -j

in the

TAB
I

pos i i

TAB
wou

TerminaLs a
of eac h

LLow the
BASIC witl

I"SO p thus

dS: (rOhl,coLumn)
f'een. The

t '1 on ng,~

I the value R is the C arguments treat
rdinates si ionin9 the cur on the termina

speci ied characters are then nted nl,ing in that sit
he func, and C a may be expressions.

to in top of screen) and column 1 (l
If use for cu remember

th (e.gR, PRINT -- otherwise,
l'1nefeed sit the

ed as a speclal terminal
must be spec fled as the C

rmi l driver file n
t on and performs the speciaL

9 veS the standa decimal
Mi

ti 'jnte
command
ted to

inte
tLobling L'i

L dr

f the
",o,n,'onr1 at

are ransrrd
dc>es tnt';; ae

rm 'J na The
r'1T11

isof

/ f

'for
codes in use

command and the
The codes

j'nten it
f" Left Gefrner)

ii.:hout L ne~feecD

nOf'mat
.f" 1 ~

tC)CO L Uf¥1!'1

Clear screen set
Cur"sor home (move to

r1'1 (move
Cur sor up row

rsor down one row



5
6

8
9
0

11
12
~,
14
15
6

17
18

9
20
2
22
23
24
25
26
27

I 28
29

OUTPUT (PRINT USING A~IO EXTENDED TABS)

Cursor Left one cotumn
Cursor ri t one coLumn
Loc k rd
Un loc k keyboa rd
Erase to end of Line
Erase to end of screen
Enter bac round display mode <reduced intensit
Enter foreground disp ay mode <normal intensit
Enable protected fields
isable protected f elds

DeLete ine
Insert tine
Delete character
Insert character
Read cursor address
Read chracter at current cursor address
Start bli king field
End blinking field
Start Line drawing mode
End line drawing mode
Set horizontal position
Set vertical position
Set terminal attributes
Cursor On
Cursor Off

13-12

The actua routines that perform the screen controls are in the specific
terminal drivers and not in Al IC itself. Not all terminal drivers
have al of the functions above simply because not all terminals are able to
perform alL of these funct ons. If your terminal has additional feat res,
A Micro recommends starting at 64 (decimall when you assign function
codes i your termina driver.

DWM-00100-01 REV 804



CHAPTER 14

SCALED ARITHMETIC

Al IC uses a floating point format which gives an accuracy of 11
si ficant digits. Unfortunately, th'is accuracy is absolute only when
deal irlg with numbers that are total integers (Le., there are no numbers to
the right of the decimal point). This fact stems from the conversions that
are red from decimal input to the binary floating point format used in
the hardware. For most business users, the actual range of numbers contains
two digits to the right of the decimal point and nine digits to the left of
the dec mal point. When the fractional pert of the number is conver'ted
between decimal and binary formats p a small but signi'fi ant er'ro,' is
sometimes introduced which may e into inaccuracies when dea ing with
absolute dol ars-and-cents values.

As an example of the kinds of inaccuracies that can occur, take a loa at
the fo I. lowi I1g prog ram:

I SIGNIFICANCE II
I 20 PRINT 26~4-INT(26.4)

I Instead of the expected answer of. we see tbe answer:

I .39999999999

Th s is not an error in BAS but simply
convert ng a decimal fraction to binary
decima raetions cannot be exactly
fi i e number of digits, and so round-off

represents the side effects of
ion and back again. Some
as a binary fraction n

error' occurs",

The error was only vi sible because our program set the number of significant
digits to 11. <Tbe usual. number of significant digits is six~) Such errors
can accumuLate and present themselves when you do a large numbe of
multiplications and divisions using decimal fractions.

feature which he to aLleviate this
point numbers with a scale offset~ Tbis
lute accuracy digits are located in

BASIC does this by multipl ng every input
then div ding it out again before printinge

ncorporates a scaLing
sto ing all floati

s where the I I
the decimal point.
scaling factor and

ICAt
oroblem
offset desi
reLation to
number the

Ch 31 October 1981)
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(

done
s a simpL ifieo

to sc
explanat on, and many other checks and conversions are

ed numbers"

sea Li

Fo
t

represents ho number o'F doc 1mB I. p aces that the 11 191
effe ti sh'ifted to he right n any floating pcdnt number"

ample# the most common appl ati is in business environment where
ali to f waul be used t give absolute 1 pla acc~rac to

numbers whi h tend 2 places the right of the decimal poi s means
+ value 50.12 is mu ti lied the scaling fac r igits

sto the float n9 point va ue of 5012. nee this lue s
has absoL accurac. Just before printing, BASI di ides

the ng factor to reduce it to its ntended vaLuethis
::;0 1

he rsions have been included into the system to take ca of aL the
littl sub t effe ts of sto ing s a ed numbers. For ample, when
conve ing sc numbers to i r binary format BASI must unsca e

ne number st fore converting t. When BASIC muLt l es two scaLed
her, the result i a number whi h must be unseaL once, wh le

two sc led numbers creates exact the opposite Lem.
h sea ed numbers for ex iaL, logarithmi and rl flC

functions creates even more exoti Lems. ALL these conversions are done
automati II A so are lieved of the programmi task of

rac of them~

}:wog ram and5 ,0rmaLl entered
j: t rouqh()ut the

at the start a
ram", The statement r SE! ng tne

of "~30 to
time for constant
r ons. ative

You won' often use a
of the ase where yourcare-

the ranq
at compil.

output
NOTE

diq i t
s done

and
he left.

takes
smal.l. ~

ng
malmust be a dec

able", g nee sea
as at run-time fa

<=dig t wi ndoIN to
fa tor, since tha

rather than too

S the

few 0d f re larder he Once BAS detects t LE
ri l ticn, BASI sea es a l cons ant values t t follow

sc I ,; that t are stored pr-operLy", addition#, a
run--"--tH1H:: is cated 'in the ex utabLe progi~am wh chcause the
a ual oe rmed on INPUT and PRINT values when t program i
unnlng. r more ifferent SCALE atements are executed in he same

ram, very strange results may come out unLess you re totaLly
iLi r with what ng with compile-t me and run-time rsions.

We st t vou this one a bit before delv ng nto it full
steam

I

Oc tobe (' 981 )



SCALED ARITHMETIC 14-3

If you are using a positive scaling factor to adjust real numbers, note that
using SCALE does nothing to prevent inaccuracies if the scale factor you use
is not large enough to cause Al IC to handle your data as integers"
For example. if you want to handle numbers that have three digits to the
ri t of the decimal point, a scaling factor of 2 will leave one digit to
t right of the decim. point, and scaling error can still occur" So, if

wil be using numbers with 8 fractional part of two dig ts, use a
scaling factor of if the fractional part will be three digits, use a
scal ng factor of and so on.

One other word of caution. Floating point numbers that are stored in files
the ial output PRINT statement are unscaled and in ASCII

with no lems" Floating point numbers that are written to random access
f les using the WRITE statement Irs not unsealed first; any program that
reads this file as input must ther be operating in the same scali mode
In whi h the data was written. or else must apply the scale tor
expU it to all value. from the file" Binary and string values. of
course, are neve modified, regardless of the scaling factor currently in
use"

Changed 31 October 1981)
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CHAPTER 15

ALPHABASIC FILE 1/0 SYSTEM

This c er contains information on creating and using disk files from
w thin your BASIC programs. Since these processes diffe somewhat in9
on whether want to use alar random data files we discuss

al random fiLes genera Ly before ting nto t speci ic
commands you can use to manipulate these fi les" Note the sample program at
the end at" the chapter it demonstrates defirdnq a caL t~ecord computing
the ieal record blocking factor' for a random fi le, allocaling a random
11 le opening and cLosing a random f1 I.e,., searching for a f1 Le and writing
and reading data to and from a random file.

Al IC supports both sequential and random access disk files. You ma
write data either in ASCII or n binary formals" Files that
,Al aBASIC programs create are compatible with al other system uti lit
formats, and BASIC files may be interchanged with fi es from other
languages" That is, BASIC data f les can be read and manipulated
programs wri ten in other Languages" Converse Yf' fi Les created other'
Languages and system uti ities may be read and manipuLated oroqrams
written in Al IC.

F'I Les are reated and referenced the general statements OPEN,#, CLOSE
INPUT, INPUT LINE, PRINT, READ. and WRITE. All file references are done
a Ii e-channel number, which may be any integer value from 0 to 65535. You
might th nk o'f the f'i Le"-channe number as designating an informat'l
channel. Once a file has been associated with it, the file channel serves
as a peline through which data can be transferred between your program and
the f'lLe" Once you close that file.Q• the file channel no
associated with it and yo may open another 'fi Le on that f Le channel"
may never have two f1 Les open at the same time \tilth the sam f Le channeL"
The file channel always follows the verb in any file 1/0 statement and rna
be any numeric express on which is oreceded a sign (#). ile
chanrH0L zero is defined as your terminaL, and is legal in fi Le statements to
allow you to write genera ized programs which may selectively output to
eit er a file or to the terminal, at r'un~tjme~ However, you ma not use #0
as a file channel for a random fiLe.

(Changed 30 Apri l 1981
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There is no absolute limit to the number of files that may
given time a program, but since each file requires a
memory, there is a practical imit to this numbe based on
in your pu ition"

he open
certain
me-mor

15-2

at any
amount o'f
Bva i Lab Le

BASI automat'1 aL y cLoses all open f'iles when the program ex ts when a
CHA N st ernent is executed, if the files have not al been expli itl

ased via a CLOSE statement. BAS C cannot open two files with the same
file-channel number at the same time after BASI closes a file, another
ite rna be uS ng the same fiLe~channel number. ALL f le statements

are valid as direct statements, but BASIC closes any open files beto it
executes another RUN command. This prevents statements in an executing
program from read ng or writing to files which were a di
st ement. Under the current version of A IC, each open file requires
about 580 es of free memory for buffers and contra blocks.

5 5EQUENTIAL ASCII FILES

Sequential isk fiLes are the easiest to understand and Lement in
AL IC. BASIC writes data to a sequentiaL fiLe in ASCII format. and
stores numeric data as ASCII string values. A ial data file usually
has the extension "DAT unless you expLicitly order othervJ'lse in the OPEN
statement that opens that file. NOTE: Sequential files may not contain
non~'AS 1 efata e"{j,,t' binary 0 floating point data). There reF you may
only use PRINT, INPUT and INPUT LINE for t ansferr n9 data to and from
sequential files. (Remember that PRINT converts oating point and binary
"!ilta to or! abLe (ASCI) form.) The READ and WRITE statemente do not
conver data to ASC I form, and so are used for transferring data to and
from random fi Les",

The sequential data f
~ay mdnl Late them
or :1n () the other s

us·]
t em ut

normal ASCII f les in all
the system text editors,
ities~

respects, and you
the printer spOOLe ,

I To open 3 sequential file, use the OPEN s ate-ment, specifying eithe
PUT. or APPEND mode"

INPUTp-

use tilt:; PRINT statement (followed a non~zero fi e~channel number> to
w ite data to ial files. The PRINT statement automati aL y 5 a
c tr-iaqe urn/ L ne"-1eeo to your data in the same manner that it does 'I'IIhen
sendina data to a terminal disp ay. (See Section 10.19 for information on
IJsinq commas and semicoLons to format PRINT statement output"

Use- the INPUT or INPUT LINE statements followed a non-zero fi e"~channel

'lumbei<' t.!) r'e-ad data 'h'om a sequential 'file" Remember that the INPUT
5 ate-mont reads one Diece of data fo each variabLe specif edt' while the
INPUT L.INE statement (i'f you spec fy a str ng variable) reads') 0 the
soe if string variable the entire Line of ASCII data UP to (but not
including) the carriage retlJrnl ine-feed at the end of the Line. INPUT and
INPUT LINE work exactl t e same fo files as they do fa terminaL input
except that you oml a prompt string and must include a file-channeL number"

(eh ed 30 April 1981)



ALPliABASIC FILE I/O

Sections ~3~7 and
Sections 10.11 and

15,3.8 talk about INPUT and INPUT LINE. (A
.12 for more infor'mat'lon on iNPUT and INPUT UNL)

see

Random access, or direct de ess, files are more ex than sequential
fi es p but oHer a much more fle"ible method for storing and retrieving data
in dl'f'ferent formats" Random f'i Les are written in ted n or packed
data mode. Random file d'isk blocks are contiguously allocated on the disk
The or advantage of random files over sequential files is the flex bil
"' th which you may access data in a random 'fi leo You may onl open a
sequential f1 e for i or output", but you may open a random f1 e 'for
nput and output simul aneously. Acces date in a ia file

res that you step through the fi Le record record, In the case of a
random ,:, Le however ff you may access any record without re'ferr'ing to
other' !"pcord in that f1 le" In addition p random f'j Les can contain data
any format supported Al SIC (unlike sequentia f1 as, which may onl
contain ASCII data>.

Logical Records

Al p!~ogr'am accesses to random files ar'e made via the ical record H

approach. A cal record is defined as a fixed number of es \<Jhose
'format is explicitly under control of the program performing the access",
Physical bLocks on the disk are each 512 es Long, and each random fi e
must be preaLlocated as some given number of these 51 e bocks", Logica
reco s may be any h from 1 e to 512 es. ieal records an
never ov lap ys caL disk blocks.) The IC I system
automatically computes the number of loqlcal records that fit lnto one d'isk
bl k,? and performs the blocking and unblocking functions for yourn For
example-pit yow" ical record size ~ls defined as 100 E'S", thpfl each
bLock on the disk contains 5 LogicaL records with the Last 12 es of each
block beinq unused~ Therefore, the most efficient use of random fiLes comes
when the leal record size is a power of that is, t ivides evenly
nto 512 as (32, 64. 1 etc.).

5.2",2 Blocking Factor and Record Size

Random access files are preallocated once, IJsing the ALLOCATE statement,?
which gives the number of YS<lca 51 e blocks to al ocate", It s to
you to calcuLate the max mum number of Logical records red in the 'fi LeI'
and then cal u ate how many disk hlocks are red to completely
canted the number of i al records you desire", For instance!" assume the
Loglc l record size is 100 and you need a max1mum of 252 lcal records Hl

your file. Each disk L ck s 512 es!" and therefore contains 5 logical
records", You need 252 log cal so dividing 252 5 gives 50 fu L
disk bLocks p us 2 cal records remaining. Since the fil must be
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allocated n whoLe disk blocks, you need 51 blocks, ch a
maximum o'f ;"53 kaL records. These LogicaL records are in
your program as records 0 through since the first record of random
fi Le is I"ecord uoLess you have used FILE8ASE" (See Sect on 10.

FILEBASL" (NOTE: When your record si2e does not divide ew,oLyinto 51
es, it is a idea to consider ing it so that it does. is is

for wo reasons: ) you wiLL be using the same numbe of ysicaL disk
blocks whether or not you the ¥'E!'cord size, so you~ te saving
anything not doing so; and ;") this Leaves you room for future expansion
of the data in the I"ecord,)

When are open n9 a random file, you must the Logical ("Beard size
in the OPEN statement (8 so sped ng RANDOM mode); it is possibLe to
th'lngs i:ouLed up if you do not have the record size correct" No iea
record size is ma ntained within the fiLe structure itself. This fact does
make t ni e in one respect; a file which is ae by many programs can
have ts record size without ling all the accessing
programs. He e is how: Assume (as an exampLe) that you have a f e which
;lS considered the parameter de-scriptar file for atl other fites in the
entire system. is fi e 9 ves the record size as 100 es for the vendor
name and address file" All programs whi h reference the vpndor fiLe f rst
read this parameter file to qet the size of the vendor file cal record.
fhe programs then set the S-lze lnto a variable and use this variabtF: in the
OPEN statement the record size. Each READ or WRITE statement then
manipulates he 100 es of data reading or writing to or from variab es
whose size totals 100 es. Let's say you now want to ex t file to
120 eo and that most of the programs do not have to make use of the extra
;"0 es until some time in the future. You write a program which c es
the 1 p f I.e 'into a new '1 e f1 le and then you update the main
parameter fil indi ate that the new record size for the vendor file is
120 es instead of 100. Each program now opens the fi e using the new
1 e record size since it is read in from the parameter file at
run-time), but on y READs or WRITEs the first 100 bytes of each record due
t the variables used the READ and WRITE ca Ls.

ILE STATEMENTS

Later sections in this chapter show you the general format of each of the
file II statements and give detailed examples of their uses.

Alt h YOU will want to read each of those sections careflilly, weld like
to gi a summary here of how to create and use ial and random fi es.
Remember at the steps below are only slJggestions, and you may want to omit
or add steps B

INO SEQUENTIAL FILES FOR OUTPUT:

1. Use the LOOKUP command to see if the file al Axists"

When you output to a sequential file, you are creating a b and new
1 e~ Tf a f1 Le of the same name and extension al exists in
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the account you are writing to, BASIC automatically deletes the old
file for you before it ooons the new output file. Therefore, if
you don't want BASIC to delete an existing file. be sure to use the
LOOKUP command before you open a fi e for out to make sure that
such a fi e does not al exist.

If the f le
want BASIC to
another· fi lo
fi le al

al exists you can
delete the existing file

name and use the LOOKUP
exists",

go ahead and open it
for you) or you can
command again to see

(·if yOd

hoose
if that

3. Use the OPEN statement to open the file for OUTPUT.

in using
associated
the file.

PRINT statements (speci ng the file-channel number
with the file by the OPEN statement) to write data to

5. When finished, use the CLOSE statement to close the file.

USING SEQUENTIAL FILES FOR INPUT:

1. Use the LOOKUP command to see if the file already exists.
doesn1t exist#, double-check your tile names,,)

2. Use the OPEN statement to open the file for INPUT.

in using
fi le (speci

the OPEN

Check the
f'0ad be

INPUT LINE or INPUT statements to read data from the
ng the fi e-channel number associated with the file

statement).

EOF function after each input to make sure you have-ntt
the end of the file.

5~ \.Jhen fi lshed p use the CLOSE statement to close the file"

USING SEQUENTIAL FILES IN APPEND MODE:

1. Use the LOOKUP command to see if the file exists.

2. Use the OPEN statement to open the file for APPEND.

!Jse the PRINT statement
associated with the file
the end of the file.

(specl ng the fi te'-channel. number
by the OPEN statement) to wcite data to

4. ~hen finished, use the CLOSE statement to close the file.

(Changed 30 April 1981)
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USING RANDOM FILES FOR INPUT/OUTPUT:

1. Use the LOOKUP command to see if the file al
does, you can skip down to step #3.

If it

If the fi le doesn~t exist, you must
size the ieal records will be (in
the blocking factor as discussed
Factor and Record Size." Use the
fi e with the number of disk blocks

create it. First, deci what
1m es) ~ Then compute

in t i on '15. .2, n Bl 00 ki ng
command to create the

needed.

Use the OPEN statement
Soecif the size of the
record-number variable
record you are current ly

to open the file for RANDOM processing.
ical records in the f le, and the

that wi l hold the numbe of the logi ai
accessing.

4" use READ and WRITE statements (spec f ng the file~channeL number'
associated with the file the OPEN statement) to read and write
data in the file. Remember to change the record-number variable to
the correct record number before performing each read write
ooeration so that you access the ieal record you want" Nlake
sure hat the record~numbe var able contains a val id reeo nUfnbe
before perform ng the fiLe I/O~

hihen you are
statement to

f nished reading and writing the file, use
Lose the f1 le ..

he CLOSE

USING RANDOM FILES IN RANDOM'FORCED MODE:

When d random f le is open in this a READ operation forces a disk
ae ess, ev if the requested block is a in memory_ Likewise, if a
WRITE is pedormed, the bLock s reread, modified and forced out to dis F

even if the buffe is not ful. This mode is intended to make it easi
for people to use FLOCK and similar lock ng routines.

The command format for using RANDOM1PORCED mode is:

re~ord-size,reGord#-variable

For an ex anation f OPEN, refer to the next section.)

Yo must open a fiLe before you can transfer data to or from the file. The
OPEN statement assigns a unique fiLe~channeL number to a fite and aLso
specifies the name that is either to be given to an output file, to be
used in locating an input file. The genera format is:

OPEN #iLe=channel p fiLespec, mode p re ord-'sizef> record#~'variabLe

I The pa S (\ Ul'lS OPEN command are defined as foLLows:

(Changed :30 Apri l 198'1)
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file-channel numeric expression which evaluates to an
0-65 (Q is ned as the user terminal and
sue If the file is random, you cannot use .0
channe

from
treated as
as the fiLe

fiLespec string expression ich evaLuates to
description. May be a string variabLe or
(If it is a string iteraL, r to
quotation marks.)

a legal f~i le
string literal..
enclose it in

mode cifies the mode for ng the fiLe:

INPUT an existing sequential file
for i operations.

OUTPUT - Craates a
operations.

ia file for output

RANDOM - an existing random file far
random read/write.

INDEXED - an ISAM data fiLe and prima
index Le.

INDEXED'EXCLUSIVE - an I5AM data fiLe and primary
index fiLe r exclusive eceess.

APPEND "0 • iaL fiLe, so that you
write data to the end of it.

RANDOM" ORCED - Opens an ex i st random fie" ,At
time of next disk access, reads
spec fied block from disk whether or
not it is al in memo or
writes specified bLock to dIsk
whether or not buffer is fu l.

The remaining two options must be used for
INDEXED'EXCLUSIVE modes only:

RANDOM"FORCED INDEXED and

at run~tlme the
he f e"

An expression wh ch ieaLLy specifies
ogical record size for read/write operations on

Record='s ze

Recordll~

variabLe A non~subscripted numeric variabLe which mUlt
record number of the desired random access for
statements when t are executed. It
fLoating-point vaciab e.

rontain the
READ or WRITE
must be a

attempts your program makes to read or write to
been opened cesuL t in tbe error message lI~O~~tC:0:,'o'!::i?R~r:~~."":__~:..~,C"C~",;~C"C~.:.';'~c~:'~'#
and the program is aborted. The filespec r ng
of the fiLe, in which case it is .ssumed to have

( ed 31 Octobe 1981)
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He
f i l e p

Some

reside in your disk account. The filespec
cifioation, if you desire, giving the exp c t of

i h may be in another disk account or even on another disk drive.
examples are:

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

ilDA.Tf ILli
E INPUT
.TMP", OUTPUT

OUTPUT
"PSKl :OFILLASC

1111" i1VENDOR"DATHp"
#1 MIO$(3), OUTPUT
#,/5?,'MASTER" INtEXE RELKEY

RECNUM

The OPEN s atement is one of the on y statements which reference he file
its actua ASC I ilespec i the standard operating system format" Most
references '1 the program are made to the f1Le~charme number wl'l'lch'ls
assigned in the OPEN statement #file=channel.

CLOSE

The CLOSE sta ernent ends he transi;er' of data to or from a f1 Le" Once a
file has been closed, no further reterences are allowed to that file unt
anothe OPEN statement for that file s executed~ files that are sti L
open when the program exits are closed automatically. The format of the
CLOSE statement 15:

C E #file~channel

wh re #file~channel

f le want to
\tENDOR. CAT:

specifies the file~channel number associated
lose. Fe example, if you have prev ousLy

with t

a f Le

OPEN "VENDOR.DATC JII INPUT

o ctase 1" f le, use the statement:

CLOSE #3

The KI statement erases one 11 e from the disk. It does
fi le~channel. number' and no OPEN 01' LOSE need be performed tn
The forma for the LL statement s:

not
KILL

need a
a fiLe.

KILLE lespe

For example:

KI "NEWlI/lT.CAT"

ed 31 October 1981)
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As in the OPEN statement, the filespec
evaluates to I legll file description.
If you try to erase a file that does not

Fi e not found

is any string expression which
KILL assumes an extension of .DAT.

exist, you see the error message:

You may not erase B file thBt exists in Bn account outside of the
you Bre Into. For example. if you Bre logged into Bccount
Bnd the progl"em you Bre running tries to ki II a fi le in account [ yO!)
see a tion violation error message.

The LOOKUP
te t s you
contains"

statement looks for a file on the
if the file was fo!)nd. and

The format for the statement is:

LOOKUP fi esper. result-variable

disk and returns a flag which
if 10. how many disk blocks i

As in the OPEN statement. the filespec is any string expression which
evaluates to a legal fi le descri ion. The resul.t-variable is any egal.
floating point variable which receives the result of the search. The LOOKUP
result-variable may return:

o

Pas tive tin

ive #n

Fi l e wa s not found

Fi e was found; t is a sequential. file, and contains
n disk blocks.

FiLe was found; it is a random file, and contains n
disk blocks.

Remember that the number returned LOOKUP is the number of ical disk
blocks used the file. You must multip this number of 51 e bLocks

the file's blocking factor to find out how many logical records your file
contains. For example. after we execute:

LOOKUP "CNURT. DAT"

the variable BLOCKS contains the number nf disk blocks in the file
CNURT DA or B 0 if the file does not exist. We must multiply BLOCKS
the b ocking factor of the file to see how many logical records can fit n
the f le~

ed 31 October 1981)
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15.3.5 ALLOCATE

The ALLOCATE statement prea locates B random file on the dis whi h you may
then open for random process n9. An at to allocate a fil whi h
al exists resuLts in an erro message. A random file need anl be
aLlocated once and may then be to random read/write operations as
many times as desired. The statement rmat is:

ALLOCATE lespec, number-af-blocks

As n the OPEN tatement, the filespec is any string expression whi h
evaLuates a legaL ile description. The number-af-bloc 5 a float ng
point expression which represents the number of ira 5 e i5k
blocks to be all ted to the fiL exampL :

ALLOCATE BLOCKS
ALLOCA TE "NEW. OA T"

FIlEBASE

During normal operation, BASIC refers to the i st record i a random 1i e
as reccH~d numbe ze (",e.# set the rec()rd number' variable to zero
Be 55 first record in the fil In some applieat ons you may want
BAS C t refe to his first record some number other than zero: fa
instance, to allow to use zero to flag some special condition, such as a
deLeted record. The F LEBASE ommand lLows you to set the number used
refer to the fi st record. For example

teLLs Bf\S
recordnumbe

the fi st record in the fil s
rnay use any numet'j a

record
with

number one}'
ILE8ASE.

t

a file, anl akes
one program uses

wil i C f'eference
same value",

va ue ~,;dth

1n" If
othe

with the

Note t FILEBASE does not associate it
effect when you execute the program it is
FILEBASE command referenc n9 a file al
that file Ld aLso use a ILEBASE command

Once a sequential f le has been for input? you may use a speciaL form
f the INPUT statement to read data from t L. The INPUT statement uses

a file-channeL number re ing to he fi e-channel assigned the OPEN
s a ement. The r ab es in he st may be either numeric or string
var les, must follow the format of data i the f Le being read.
(We rd resu ts occur you attempt read st!r,ing data into a nume ic
var le}' r vice-versa.) The general format the INPUT statement is:

NPUT #f Le-channeL,va iabLe1{, r able _.. variableN}

(Ch 31 October 1981
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the input data into the variable list. all leading
unless t are enclosed within quotes, just as in the

the INPUT statement. Also. all carriage-ret rns and
Sled. a lowing the file created the PRINT Itatementl

ed line data if desired. Commas. spaces and end-of-line
term nate numer c data and then are Sled.

r ng the read i ng of
spaces are
normal form

'he-feeds are
t conta i
characters allI

As with the non-fi e version of the INPUT Itatement described in 5e tlon
10.11, the data being input must be In the proper format. In he case of
the file version of the INPUT statement. that means you must be aware of the
rules for properly saparatlng data when you first write the data out to the
file using the PRINT statement. Here are the rules to foLLow when writing
data to a He:

10 !~ate al float i ng nt data with spaces or commas.

? rate al str"ing data with commas.{~, "

,~ rate aLL floating point data and 5t ri ng data with commas",

In mind the characte 15tics of the PRINT statement when writing data to
a fi ley so that you do not eonfL let with the rules above. Section 10.19
d Srusses the PRINT statement. Using PRINT to lend data to a file formats
that data In exactly the same way that it would if you were to use PRINT to
send data to the terminal screen. Remember that PRINT does not separate the
data with cammas for yau. For example. the following statement

PR INT #100 "HELLO" /' I\GE'" /' DI\ TE'"

sends the follawing line ta the file:

HELLO I\GE DI\ TE

If you
stt"1ng

try to use INPUT to read that data in the file Into three
variables, the first variable wi lI, contain "HELLO

DATE'" and the ather two string variables wi LL cantaln nul

different
AGE

data"

To read the data above
remember to separate
for exampLe:

as three separate eees of string data,
the data explicitly placing commas into

you
the

must
fi e '"

sends the fa Lawing line to the fHe:

DI\ TE

which will be input correctly by the following statement:

INPUT #100 1\$, C$

( ed 31 Getobe 1981)



ALPHABAS I 0 SYSTEM 15=12

Note that the statement:

PRINT 11100 "HELLO"

hllLl mp

abo\i€:
y rmat the data n the file because the commas

cause PR to separate the data with spaces as weLL as comma:

24 DATE

INPUT
on I see Section 10~11~ Also, see the secti on

INPUT LINE

tar a sequentia fiLe has been for input, the data can be read from
he iLe a spec aL form of the INPUT LINE statement which uses a

til ~annel number re ing to the f La channel assigned in the OPEN
statement: The va ables in the List may be either nume Of' str"ing

r~ Les, but must follow the format of the data in the file be n9 read.
Unpredi able resu ts cur if you at to read string data into a
~umer variable, r Ice-versa. The general format of the INPUT LINE
statement -1 :

INPUT LINE le- hannel,variable1

er
INE

sia
LINE statement operation is dentical to that of the NPUl

ement wi exception that input into a string variable accepts t
entire U up but not '1 luding he car lage--return and line,~feed hat

s the lne. is alLows commas, quotes blanks and at r specia
be ; Also, INPUT LINE accepts blank lines as inpuL The

<;;. ement ma be used in sequent al f1 Le processlng as well as
rd terminaL INPUT statement. You will usually use NPUT LINE

string var>lable to read in one Line of the fite at a t'lme.
-, .1 fa more 1rl'format on on INPUT LINE.

INPUT
)le Sit

spe '1

See Secti

ca have a sequentia file fa , you will write data to it
it a special form the PRINT statement us n9 a file-channe number which
orfe s to the f le channel ass gned in the OPEN statement. ALL ttj€,

e hniques avaiLable to you when you use the normal form of he PRINT
st i h s to the termina ) are also ava lable for sending
data ile, i ud ng INT USING r formatted data. PRINT we tee deta

fi r same format as It would appear if you used PRINT to send
the a to a e inal display i.e., if you Left off the file-channeL
number). Lowing are the format and some examples of the PRINT statement.

PRINT #fiLe- hannel, expression-list

(Ch ~1 October 981)
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BT C
USING SQR(AI

, US ING 14fI H
# 1\1 Q) !

1/1 # "THIS IS A SINGLE UNE"
"WRITE TO" ,"'PRINT lONES'",

PR INT 1/1
PRINT
PRINT
PRINT
PRINT

Sect on 15.3.7 e.pla ns the red format for data when you are u.ing the
INPUT statement to read the data from the fiLe. For more informa ion an
PR see Section 10. 9

The READ .tatement reads a selected l ,"ecord from a random fi le wh h
has been for random access processing. The ieal record which s
tr'ansie'Ted the system I/O is the one .,hose record number i. currentL n

he record-numbe variable mentioned in the OPEN statement. The format of
the READ statement is

READ #fi e-channel.variableTI.variable-2 ••• l variableNJ

The variables the list may be any format, but t obviousLy should match
tha of the designated record format. data is read the va,"iabLes
as unformatted es, without regard to variabLe type. The data is
t ansferred into each variable until the variable has been comp etely
fi led" Then the next variabLe in the List is fi Ll and so on.. I"f the
record is er than the variab e list specifies. all excess data n the
record wi II not be transferred. An to transfer more data than is in
the leal record size f~esuLts 'in an error message", The most efficient use
of the random files comes when the variable or variables used are
the MAP statement to the exact cture of the record format in use. See

er 8 F qMe-mory Ma ng tem/~ for information on MAP statements,,)
Also see the sample program at the end of this r for a demonstrat on
of reating and reBding a random file.)

The WRITE statement is used to write a selected logical record into a random
f La which has been for random access processing. The ieaL record
whic is transferred the system lOis the one whose record number is
currently in the record-number variab e mentioned in the OPEN statement ..
The format of the WRITE statement is:

WRITE I/file-channel,expression-list

The variables in the List may be any format, but t
that of the designated record format. The data is
record from the user variables as unformatted
va iable type. The data is transferred from
variabLe has been compLeteLy emptied. Then the next

obvious should match
written into the ical

# without regard to
each va iable until the
variable in the list is

( ed 31 October 981)
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used,,,,, and so on" If the recof'd is longer than the variabLe List spec'ifies p

all ce dat in the recotd will. not be modi ed .. An at to transfer
more dat than is i the leal recor~d S1Z8 results in an er'for message"
The most efficient use of random files comes when the variable or variables
used a the MAP statement to the exact ture of the record
format

5 ~ SAMPLE PllOGPAM

Th below ives a very impl demonstration of
mard on.~ Not'ice that you couLd eas l write modules that

t ctlons to inc deleting custome records, 4

e!(istin~1 customer n.': l"dsft' adding more customer records to
f LLed L p and SQ

L m'ited data
\.'!iQuLd ex

data 'In
a partialLy

the
use
the

use
Some of the f-i te~handl in9 commands demonstrated the program are

and WPITL Not ce hat we also
extended fun clear t s reen and position he sor,
the "AP statement te define aL ieaL records and variabLes used
prog ram"

PROGRAM TO CREATE AND ACCESS A RANDOM PILE

record

ite
records

decimaU

bLocks used
used a Lt

es in record

information system.
map aLL variabtes usedi the

neceSS£H'Y (except fat the
1ea L record tempLates # t

at the front of the program,

formation about car

! Does owner have insurance?

I Customer ID number

I Name and address

the prog ram
I 11 of doisk
I 11 of
j # o'r

! Tota l number of records i
Number of records in use
Fi ler needed to

6i,
ma L es)64 dec

that contains info about f le

F

ri2:1bles used

64

record
'INP
:~O

STREET /' 0
11

2
'NUMyP

c'~R' P
MODE

MAP_:;~

11AP2
MAPP
MAP2'
MAP2
~1AP2

MAP3

i This program s muLates a very simple
t ce that we use MAP statements to

prog alt h this is not strict
def ition of the Contra record and
1S to have a variables defined

see Ll

MAPl
!Vi/\P2

Ml\P'l BLOCKS p f
MAP1
/VIA-Pi REC@SIl Fff50

125
-3D

135
'j l,O

1 ;;;:,
;>n
~.,\_)

70

1

2
50
'3
t~O

45
50

5

\. Chang(0d:51 Cic t 98)



ALPHASASIC FILE 1/0 SYSTEM

Name"H
to fi e

1 )
for Custome

and write ''It

Re'C I NUM
(REC'NLJM ~ 0), Pi I.e header is
records are in f La
re in use (IN'USE),

I RECORD
to write to next reca

Contains current record number
LOOKUP command result vari.ble
Scrate variable init to nu l)

! Scratch variable for user iF

REG' F
RESULTpf

BEGIN MAIN
I Use LOOKUP command to see if f Le al exists. If it does, go to

rout ne that will read nformation from the file; othe wise. create
fi e. First, ask user' fa total. etJmber of records we can wei e to fi e,

see how many this res ( 'R. We can fit
exactl 13 recor'ds per disk block 2~8*64L If can't f t even number

f records per block allocate one extra block" Now that we know how
! many d sk blocks to a locate and OPEN the ile"
START:

LOOKUP "CUSTMR,DAT", RESULT IF RESULT <> 0 GOTO READ' PIl"E
PR NT TAB ,OJ; TABU); ! Clearo screen posit°lon rur"sor
INPUT "Enter total number h le records: ", TOTAL'RECS
BYTES. TOTAL'lECS * REC'SIZE : BLOCKS z 12

P BLOCKS <> INT(BYTES/51Z) THEN BLOCKS ~ PTX BLOCKS) + ,
ALLOCATE "CUSTMR.DAT", BLOCKS
OPEN #2, "CUSTMR.DAT", REC'SIl
I Write initial file heade to Record 0
! control record that tell.s us how many
! CTOTAL'RECS) and, of those, how
REC~NUM ~ IN~USE ~ 0 ~ WRITE
REC'NUM = Get
! Clear screen and position cursor
PRINT TAB ~1rO); "Entering info,.,"; TABC1
PRINT "When you are throug ff enter a
GOSUB GET'INEO ! Get info

MAPl
r~AP1

MAp1
MAP1

280
285
290
295
300
305 1

31 READ INFORMATION fROM EX STING fILE
315 1 fi le to '" Get cant l record to see how rnany records are
320 j in use", !~sk user f wants to n~ad from 'fi la; if not, <it",
325 Check to see f isting file is empty; if so, exit. Tel the
330 ! user what custome s we have info for; ask which custome use wants
335 an (1 ustomer 0 none). Check rna sure user ente s
340 I val d customer number. Just a C=null means user wants to qu
345 ! Oisp ay desired info until user enters a RETURN to t.
350 REAO'FILE:
355 OPEN "CUSTMR. OA T" REC' SII REC' NUM
360 REC'NUM ~ 0 : READ HEADER' ORO
365 PRINT: INPUT "00 you want to read 'fi le CT or N)"? ",QUERT
370 QUERT ~ SCQUERT): IF CQUEfiY"' N") GO TO REAO'EXn
375 Clear screen and position cursor
580 PRINT TAB ·,1,C)); "Readingf le""""; TAB(1 1
385 If IN'USE ~ 0) THEN PRINI File is empt GO TO READ' XIT
390 ! Show use what customers we have info on
°395 PRINT Here is a list of the customers for whom we have info:"
400 FOR REC'NUM • 1 TO IN'USE
405 READ CUSTOMER'INFO : PRINT
415 PRINT "CUSTOMER II:"; ID'NUM SPACE 5); "CUSTOMER NAME:" NAME
420 NEXT REG'NUM

60
165
170
175
80

185
190
195
200
205
210
;;~1 5
220
225
250
,235
240
245
250
255
260
265
270

(Ch 3°1 October 1981)



AlPHASA.5 IlE o YSTEM 1

to see another

IN'USE) THEN (I,

number. : GOTO GEPNUM
REC'NUM to customer numbe

CUSTOMER'INPO
! d lay r'eroDd
1 See if user want

500

490

I.t75
480
485

425 t

430 I Find out what info we shaul display
435 GET'NUM:
440 QUhRY~ u" PRINT ! Set initial choice to nult
445 PI~INT HEnte the If) number of the customer whose info you want toll
450 PRINT H see " El'ltet just a arr'jage return to end program; enter 'lALL 1H

455 INPUT" nfo fo all ustomers": ,QUERY
4,60 IF IQUERY~u",) GOTO READ' EXIT t User wants to t

QUERY ~ USCIQUERY) : IF IQUERY ~ "All" GO TO DISRlAY' All
k see that custome number is valid. Convert string to

so that we do numeric p not string? comparison.
VAL(QUER

f NQUERY OR NQUERY
INT ~ PRINT Hlrl\laLid

! Read desired rec ra (set
'NUM ~ NQUERY : READ

GOSUS PlAY'INFO
GOrO GET 1 NUM

See i user wants to look again

Get next record
Disp information in record

USi?i~ want to isplay alL custome records
I '('

FOR REC'NUM = 1 TO IN~USE

READ CUSTOMER')NPO
GOSUB ISPlAY' NF

REC'NUM
, NU~\

25
530
5~:S5

540

545 ! Time to leave program
5 fU::.P; ~ T;,
555 PRINT ~ PRINT n

560
565 EN;)

'lng displ

800 SUD ine to isplay information n record
805
810 DIS '(lIN
8 5 INT PR
820 TNT

PR
830 PPINT
g:5 PRIN'T
840 T r.: (I
8i!,5

"eus TOM ER II, Ill' NUM; "--," NAME
; "Street address:" SPACEC7'; STREET
7 "Cit C SRACEIS); "State: H; STATE

); !lCar mode u; MODEL; If Car year'~ H; YEAR

'.~ 0) PRINT No insurance,," ELSE PRINT Ca is insurecL,"

900 'ine to information from r and wrIte It to the i.e

9-1 GET' NF
'} ~1ake

920 If
925 I L

INT
sUf"e'r'e t

F2 ;;;:; TOTALwRECS
NA1\1E (I null so

ng to add data to I full file
THEN PRINT HFlle 1S fulL,~.~!Q ~ GO TO

we can test to see if user wants
EXIT

t
9~~O

935
940

NAME

t
e ing data" Pad it to proper t€H'1t~th with spaces

ete icaL record comes out to exoctl 64

ed 31 t.ober



ente,"ing data

INPUT "ClJstomer name: ", NIIME : IF NIIME ~ "" GOTO EXIT
NAME ~ NAME + SPACEC20 - LENCNAME»
INPUT "Street address: "p STREET
STREET ~ STREET + SPACEC15 - LENCSTREET))
INPUT "Cit: ,CITY
CITY = CITY + SPACEC12 - LEN CITY»)
INPUT "State: "p STATE
STIITE STATE + SPACEC2 - LENCSTATE»)
INPUT Ca r mode l "p MODEL
MODEL ~ MODEL + SPACECI0 - LENCMODEL))
INPUT "Car year ", YEIIR
YEIIR = YEAR + SPACEC4 - LEN(YEAR»)
INPUT "Car insurance? (Y or N): ", GlOERY
QUERY=UCS(QUERY) : IF (QUERY = "Y") INSURANCE = 1 ELSE INSURANCE = 0
Wi NUM ~ REC' NUM ! Customer number is just record #
! Write whole reco increment records-in-use counter and bump
! REC'NUM so we are to write to next record
WRITE CUSTOMERiINFO : IN'USE = IN'USE + 1 : REC'NUM = REC'NUM +
PRINT "Customer ID Number is:"; ID'NUM
GO TO GET l INFO

ALPHABASIC FILE 110 SYSTEM

945
950
955
960
965
970
975
980
985
990
995
1000
1005
1010
1 5
1020

025
1030
1035
1040
1045 '
1050 I We want to
1055 EXIT:
1060 PRINT "Now closing O!Jtput file."
1065 REC'NUM ~ a : WRITE #2, HEADER'RECORD
1070 PRINT "Total number of records in file:"
1075 PRINT TOTAL'RECS/'Records in use:"; IN'

080 CLOSE #2
085 RETURN

15~17

31 October 1981)





CHAPTER 16

CHAINING TO BASIC AND SYSTEM PROGRAMS

The CHAIN statement terminates execution of the current program and
i itiates the execution o'f a new program or system 'function. The new
program to be executed must be named in the CHAIN statement itsel that
name may be a full file speci'fication. The file named in the statement may
be another Al C program (compiled onLy), or it may be a system command
or command 'fiLe. This aLlows your program to execute a command 'file and
invoke em commands as wetl as execute other AlphaBASIC commands.

16. CHAINING TO ANOTHER ALPHABASIC PROGRAM

CHAIN assumes a default extension of .RUN, which des e. a new At
rogram to be executed. I'f the extension of the evaLuated 'fi le

9pe ification is indeed .RUN (either e.pLicitLy or by defauLt). the
spe ified BASIC program;s loaded into memory and executed. (If you do not
sped a device and account, BASIC foLLows the search pattern outLined in
Section 3,,1 HLibrary Searching/~ in ·for ,;RUN files,.. If you do
speci a device and lecount, BASIC Looks in the 'fied area.) A
variabLes in the new program are 'first cleared to zero prior to execution.
Also, atl vadabLes in the current program are set to zero (or nuLL. if
stri Ihe BASIC program that you speci'fy must be a compiLed (.RUN)
fi I.e. Some exampLes of CHAIN statements are;

CHA IN
CHAIN
CHAIN

npAYROL H

"PAYROL. RUN"
DSK1 : PAYROU1 01,131"

Due to the fa t that programs are compiLed and not interpreted, there is no
way to execute a program at any entry point other than its ieaL

inning. There is also no internaL method for passing parameters between
programs, but you can accompLish this 'function 'for yourself ng the
BASIC assembLy uage subroutine COMMON to store data in a common memory
area$ COMMON allows you to store information either in system memory (where
programs run a l users on the system can access the information) or an
individuaL userls memory partition (where only programs run by that user can

DWM-00100-01 REV 804



CHAINING TO BAS C AND SYSTEM PROGRAIMS

pa ramet to
pas S Df:H'oamet

exe

on
shar ng lnlormation, you can use the common

chained ram. For example the current
to the new program wh ch t uses in an ON-GOTO

10n at some nt in the flew program based on the

IC
rammer s

Pocket ~ In
area to pass
prog f'Bm can
statement to
vaLue passed

n paramet )"

the vai"ial:;les
When the new

nnat'ion '"

Anot
use

way to
d'l k

make re that cha ned programs can share information is the
files. The current BASIC ram can open a data fiLe, write

it want to share into that fi and then close the file.
iLe is chained in it can open the file and read the flecessar

SYSTEM FUNCHONS

I

It -]s samet mes c~es e to trans·fe·r execution to a system function or~ a
command -file -from a BASIC program. If the extension of the fi Le in the
CHAIN statement i not", the ile is €I command program or system
command fHe (a "PRG (on the AIMOSIL "L!T),,,OO or .CIMO fHeL In
t i case, A I run-time pac reates a dummy command fi e at
t of the current user partition and transfers controL to the monitor
command proces r. The monitor then inte s this dummy command fiLe as a

'I f~ect command and executes t« Note thatcbmmand fl LecrEH~ted

the run-t me s mere y the one-line name spec fied in the CHAIN
st ement" It is not the command'fite tsetf which is the target function
desired", Some vaLid exampLes are~

I CHAIN
CHAIN
CHAIN
CrH\ N

nSYSTAT ",LlrE1
TESn "CIMO"

"OSKO:BCKUP"CMO
"TRANS"DOL110

2]

Note that
the sarne as i
That 1 f' 'l'f
processor sea

the de-vice and account are- not spec the action taken is
entered the command from your rd",

orrdt de\! and account specifications, the monitor command
for command files programs in the folLowing order:

em memo

User memory

3", The account and device you iH'e into",

(NOTE; toad a le into
o command. load the

by a l user on the system
YSTEM command tine to

your user memory partition, use the monitor Level
f e into 'System memOfY (where it may be accessed

the System Ope!~ator must add the appropri ate
system ni t i a L'i ZEIt ion command fi e ",)

!)WM-Om REV 804



CHAINING TO BASIC AND SYSTEM PROGRAMS Page 16-3

Note aLso that when you chain to a monitor command, after the command has
finished executing, it returns you to the monitor LeveL, rather than BASIC.
This means that if you wish to automatically return to some Al C
program. you have to execute a command fiLe whose finaL command is a RUN
command which specifies that original BASIC program.
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CHAPTER 11

ERROR TRAPPING

Al aBASIC allows your program to trap errors
system to print an error message and abort the
interact ve mode, an error retuths you to Al
mode, an error returns you to the monitor.
RESUME statements causes immediate action to be
detected within the program"

17~1 ON ERROR GOTO STATEMENT

that would normally cause the
program run, "Ihen you are n

C; if you are lf1 er
of the ON ERROR GOTO and
taken to recover from errors

Error trapping is enabled and disabled using the ON ERROR GOTO statement
H1 one of two forms" The first form specifies a line number r Labell
within the program~ When the program encounters thi$ ON ERROR statement, it
stores the line number and sets a flag enabling errOl" t ngo If an e !"or
occurs any time after this, BASIC transfers control to trout ne specified

the line number or label~ Examples of s form of the statement ace:

ON ERROR GOTO 500
ON ERROR GOTO TRAP'ROUTINE

The error rout ne must then take appropriate action based on the type of
err'or~

The second form of the statement disables further user error r n9
speci ng aLine number o'f zero or Leaving the line number of"f compLetel

ON ERROR liOTO 0
ON ERROR GOTO

Afte executinq the above form, if an error occurs, the program pr nts the
standard error message and aborts the program run.

A special case exists when the above statement is encountered with n an
erro recovery routine (prior to executing the RESUME statement). In this

nstancE'p' the user ef"l~or t ng is disabLed and the existing E:: ror is
fo ced to be processed by BASIC~s error handling as if no error trapping



ERROR TRAPPING

e ror
NOTE:

were ever enabled. It 15 recommended that all error trapping routines
execute the ON ERROR GOTO 0 statement for all errors which have no special
recovery processing~

If an error occurs within the error trapping routine that
1s proc es s ed and the- e r ro r me s s ag e (:;?:E:;;r:.crcC:0"r--;,,:.-,:::- -':;:''::-::.::':::--''':c::-;c.,:c.??)

oce r5. There is no method to detect errors
routine",

17.2 ERRlX) FUNCTION

The ERR function returns the following data based on conditions at the time
of the err~or:

ERR UJ)
ERRl )
ERR(2)

- numeric code sp0cifying the
~ Last line number encQunte
;;;;; last f1 te number accessed

type of error detected
prio to the error
ly levant for file errors)

Error Codes Returned by ERR

Code

6
7

8

10
1

-12
17\
14

5
16
1I
18
!9
20
2 ~1

22
2"3
24

5
26
;?l

Me-ani

Control-C interrupt
em error

Out of memory
Out of dat a
NEXT without FOR
RETURN wi thout GOSUS
RESUME without ERROR
Subscript out of range
FL ating point overf ow
Divide zero
I l.egaL function value
XCALL subroutine not found
Fi Le at f' open
10 to unocened file
Record size overflow
Fi Le scecification et~f'or

Fi l e not found
De\l'1 ce not ready
Device "fuL L
Device error
Device- in use
ILlegal user code
Protection violation
Write protected
F le type mismatch
Dev ce does not exist
8i tmap
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ERROR TRAPPING

28
"uL,

31
32
33
34
35
36

Disk not mounted
File already exists
Redimensioned array
Illegal record number
Invalid filename
Stack overflow
InvaLid syntax code
Unsupported Funct on
InvaLid subroutine version

17-3

For examp if PRINT ERR (0) return. a 1
to div de a number by zero~

1 .3 RESUME STATEMENT

you know that the program tried

The RESUME statement is used to resume execution of the program after the
error recovery has been performed. It also re-enables Control-C
detect on. which is turned off while BASIC processes the error t og
routine. The statement takes on two forms similar to the forms of the ON
ERROR GOTO statement. The first form specifies a line number (or labell
withi the program where the execution is to be resumed:

RESUME 410
RESUME TRY'AGAIN

The second form specifies a Line number of zero, or no line number at alL,
and causes the execution to be resumed at the statement which caused the
erro to occur~

RESUME a
RESUME

Both forms cause the error cand tion to be cLeared and error t
enabled aga n.

ng to be

NOTE: You
routine.
sta but

must
You

GO TO

never use the GOTO statement to exit from an error trapping
use RESUME. This is because RESUME clears the Error

not, which causes problems for later error handling.

1 .4 CONTROL-C TRAPPING

When you type a Control-C on your rd during the execution of an
A I program, the program is at the next statement. Action
taken then upon the status of the error trapping flag. If no error
trapping is enabled, the program i. aborted and the appropriate message is
printed on the terminaL. If error trapping is enabled, the error trapping
routine is entered with the code in ERReO) being set to 1. This feature
a lows you to prevent users from inadvertent y exiting programs during
crit cal times such as file updates.
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ERROR TRAPPING

sacti during error recovery processing to prevent
ac dentalL abo ing the pf'ogram dUf~'\ng an error routine" The ControL~C '15
dete ad immediately upon execution of RESUME statement; the ram
cont'1rlw?s with the l'lne fol owing the one that waS inter I' '1 the
RESUME statement did not spe a line number.

Cont 10

1 ~5 SAMPLE PROGRAMS

The simp e program beLow contains an erro trapping routine that handles
Jldi\/'lde f'Oq en'ors", Note that 2l sue essful error trapP'log routine must
e er reso ve the error or exit the program. For examp e, if the program
be ow had merel printed an error message and then RESUMEd back to the line
iAlhere erf'or oc urred the lidiv'ide zero!! error wouLd stiLL ex st,
BASI wouLd again transfer control to the 1ror trapping routine, and we
wouLd be n an eternal Inst the program resolves the error by
c ing the values of the prob em variables to 1, and then resum program
execution; this t me around, a divi error cannot occur, and
everything is all ri

Hdivide zero H ex'lt the program ..
THEN END

zero undefined!--" setting A and 8 to in
i Reset A and 8 so that division works.

Go back to line where lem occurred.

o ON ERROR GOTO DIIIIDE'BYIZERO
;~O INPUT PEnter two numbers: H #' A_~ 8
"30 PRINT HAJ8 :::;q A/8
40 END
50 III ~8Y'ZERO:

! If erro is not
10 IF (ERR<Ol 10l
80 PRINT D vision

A~I:8~

100 RESUME

Two sarnp e runS of the program look ike this:



ERROR TRAPPING 17-5

The foLLowing program shows a small
handLes a ControL-C. Notice that we
CATCH'CTRLC: ust before the user
disabLe our routine and re-enabLe he
ON ERROR GOTO 0 statement, This
Cant L~C that mi occur in the rest

uncomp icatederror trap ,'outine that
enable the error tr n9 routine
enters input. DirectLy afterwa we

Lar BASIC error t ng via the
S to catch any errorl other than a

of the program.

ERROR TRAPPING SAMPLE PROGRAM

ramin Main

,'0
30 1 Def ne error code for ControL~CI' and various string variabLess
40
50 MAP1
60 MAP1
70 MAP1
80 MAPl
90
100

Ask user for dec lma l numbe '"

I Now al.e ate answer.

Display routine. Reverses string so that answer is in proper order.

START: PRINT
PRINT lIThis program converts positive decimal numbers to binary",H

"is";ANSWER;Hin binary."
! Initialize answer to nullw

DISPLAY:
FOR I = 1 TO LEN SCRATCH)
ANSWER~ANSWER+SCRATCH[-I 11

NEXT I
PR NT n The decimal number";I'IJI',or",
SCRA.TCH;;;:; H H ~ ANSWER :;::: ~~ H

GOTO GET I NUMBER

CALCULATE:
IF (CURRENT/ = FIX CURRENT/Z)) THEN I

CRf\TCH~SCRATCH+"!J" ELSE SCRATCH~SCRATCH+"1"

IF FIX( CURRENT/2) ~ 0) GOTO DISPLAY ! Done.
CURRENT=FIX CURRENT/2 I Get rid of remainder.
GOTO CALCULATE

GET'NUMBER:
I Turn on our error trap to catc Control-C on input.

ON ERROR GOTO CATCH'CTRLC
INPUT Enter a number between 1 and 65535, ",NUMBER

If use t a Contr~ol-'C# wefve al caught it, so turn off our
error Ir ng and turn reguLar BASIC error trapping back on in

I case othe error occurs.
ON ERROR GOTO 0
TI' NUMBER < !J GOTO GET' NUMBER
CURRENT=NUMBER

320
330
340
,50
360
370
380
390
ltOO
410
420
430
[!-l~O

450

260
270
280
290
mo
310

1
130
140
"150
160
170
180

90
200
210
;'20
230
2/+0
')1:;'(1
L,Jv
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460 I Error trapping routine. Just looks for ControL-C. Gives user chance
470 I to quit or resume.
480
490 CATCH'CTRLC:
500 F (ERR(O) <> CONTROL'C) THEN RESUME
5 0 INPUT Do you wi sh to qui t? (Y or N): ",QUERY
520 QUERY ~ UCS(QUERY) : IF (QUERY ~ <IN") THEN RESUME GO'AHEAD
530 PRINT PRINT So Loog ••• " : PRINT
540 END
550 GO'AHEAD: ! User wants to resume after '0
560 PRINT: PRINT "Resuming ••• " : PRINT
570 GOTO GET'NUMBER

A sample run of the program above looks like this:

.RUN CNVRT

typed a ControL-C]

So I



CHAPTER 18

CALLING EXTERNAL ASSEMBLY LANGUAGE SUBROUTINES

A
programs

you
function

IC supports the use of external assembty
cattable from your BASIC programs. There are several

might want to use an assembly tanguage program to
rather than using another BASIC program.

subroutine
f'e-asans

carry out a

Assembly anguage programs are general y much smaller and faster than
eauivBtent BASIC programs; when and size are important factors, you
may want to code your programs into assembly language. Yet another reason
for using assembly language programs is simply that some tasks are too
awkwerd (or even sible) to do from within a higher-tevel

Assembl programs are uniquely suitabLe for appl cations that
re that you work more closely with the hardware or operating system

than is convenient or possible in BASlC.

Th is
for 8I1SIC,

r explains how to write your own assembly language subroutines
and on calling such routines from within a 811SIC program.

I
A t h you may want to write your
that we do provide a set of existing
811S C Library IIccount, DSKO: 6J.
see the

own assembly Language subroutines, note
assembly Language subroutines in the

(For information on these subroutines
DSS-10008-00.

In addition, a set of business-oriented assembly language subroutines is
avaiLab e from your dealer.

call an assembly l.anguage subroutine from an ALphaBASIC pf'ogram, use the
XCALL statement. The syntax for this statement is as follows:

XCALL routine{argument1 argument2, ••• argumentN}}

program wh ch has been
The resul.ting .PRG program

hen be renamed to give it the
s a subroutine and not a

The routine to be calLed is an assembL language
assembled using the machine Language assemble
file (or ~LIT program on IIMOS/L systems) must
assumed extension .S8R, indicating that it
runnable program.

I
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CALLING EXTERNAL ASSEMBLY LANGUA.GE SUBROUTINES 18-2

When the
named
Sect on

ementi s
routine 1 Located
8. below, for more

uted
n memor

n'format on

tht Al ""tDMDT

then called
on aui.:omat·1

run-t me system, the
as a subroutine (see

subroutine loading.)

reg st , then sets ce in paramete s into
external subroutine, The addresses of the

into an argument L st in memory a
base address of th s list s then

R3 (on AMOS systems or A3 (on AMOS/L

1I
theuse

savesfi

af'e lc Lated
sizes and type codes. The

the user routine in registe

st rs
a fqument
\<4 i 11
OdS to
systems) ~I
The 2wgument S may be one two basi forms

1nspect on

variabt name, whi h case the a ent
references the selected va iab e w thin the use re
variable is avai able to the cat Led sUbr'outine for both
and modifi ion.

in the
area '"

1st
This

I

An expreSS'1
evaluated
(referenced

Cnumer'tc
the reSu t

R5 AMOS

string in which case the expression is
is pLaced on the arithmetic stack

systems) AS (on AMOS/L systems» ~

This. resultp instead of a s-rngle variabLe '1S then r'e'fer-enced -in
t argument list entry", It is onL aV81lab e for~ 'inspection p

since the stack is leared when the subroutine exits"

I fhe user
the

may use
completed
ex inq

rout i ne' -j s frEH,'0
ems?

the stac
ts execut ;7 a

the RTN subrouti

to '_Ase and mod aLL gene,~aL work re9iste s <six
on he l\r·lOSIL systems p AO~A6 and DO-D7) and

wor space as required. When the subroutine has
return must be made to the t'un=time system

return instruction.

18 1 AUTOMATIC SUBROUTINE LOADING

When a BASIC program caLLs a subroutfne \da an XC ALL statement#, BASI
at s to Locate the subrout'l i user system memor" If it 1$ unable
to c10 f' 'it atternpts to the subr'out ne from the disk foLLOW'lng the
sea h pat tn l ned 1 Sect"lon 3~ HLibra y Se8Tchlng.l~

f BAS IC
rnemory on l

cOITml l"CS

automatic

p[~ogram fetches a subro()tine from disk, 8ASI Loads it
the duration clf its t::)tecLrtion" Once the subrout ne

exec lon, s removed from memory if it was loaded via

int
has

this

Thereforep i-f a subroutine -is to be led a Large
-",dse toad t into memory us the monttar LOAD
overhead f;et c h -i ng t~le subrouti ne rom disk"

number of times, it is
to d\fo'ld the

NOTE: SlJbroutines
memo!' un '1 l

del.etf;; them,,)
reset the

memory vi the mOflito
sys em or until, you use

LOA!) command I~ema -1 n -1 n
the monitor command DEL
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I 18~2 SPECIFIC INFOR~MTION FOR AMOS SYSTEMS

ster Parameters

llowing registers are set up the run-time
red the externaL subroutine. They may

since have been saved before the subroutine was

system to
b" mod if i Ed

catted:

be
if

ed as
1red ,r

RO Indexes the user impure variable area. RO is used th the
run-time system to reference alL user variables. Details on the
format of this area are not available at this time. may be
used as a work register.

R3 Poi nts to
the

the base of the argument t i st. R3 may be
List for retrievat of the argument pa r3 m

to scan

R4

R5

Poi nts to the base of the free memory area that may be used the
external subroutine as work space. This is Be lly the address
of the first word fotlowinq the argum"nt list 'in memory, and,
desired, may be used to store a terminator word to stop the
scarmlnq of the argument l'lst.

This is the arithmetic stack index used by the run-time system.
The stack is bUl Lt at the top of the user partition and 9fOmiS

downward as items are added to i1. When the externat subroutine
is catted R5 points to the current stack base. Since the
arithmetic stack may contain valid data; the externa subroutine
must not use the word inde)(ed by R5 or any words above it ~

i st Format

The list of arguments spec fied in the XCALL statement may range from no
ai~guments at att to a number Limited onLy by the space on the command Line.
To pass these s to the externat subroutine, an a List
bull in memory which describes each variabLe named in the ist and tetts
where it can be located in the user impure area. The variabLes themseLves
are not actuall passed to the subroutine, but rather their absoLute
locations in memory are.

In this way; the subroutine may inspect them and modify them directly in
heir respective locations. This does not appLy to expressions which are

bui Lt on the stack as described previousLy.

REII 804
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R~ Doints to the first word of the argument whic a b Gount of
how many arguments were contained in the X statement~ FolLowing this
count word comes one 3-word descriptor block for each argument spe ified.
If there are no arguments in the XCALL statement, argument list consists
only of the single count word containing the value of zer6.

The format at each 3 word block describing one argument is as tal

the type code tor the
ring, 4=floating point,

unassigned,. Bit 4 "IS set to
or cleared to i ate the

5 in the word are

Variable type code. Bits 0-3 contain
specl-fic variable: O=unfoj~matedff

nary, 7 through 17 are cu rentLy
indicate the vart Le is subsc
var'lBbLe '15 not subscri ed,. Other
meaningless.

Word 1

Word 2 Absolute address of variable in a user impure area" This address
is the ftrst byte of the var abLe no matter what tts type or size
might be"

Size of the variabLe in bytes.

Note that the above desert
except that the results
instead of below it.

ions also apply
are Located above

the expression arguments
the addre •• specified R5

ClH"f'erlt ly
y totLowin\1 the

Ltst and
o·f the

ress

y above
word 'immedt

may scan the
.iord

the

The argument ist is built in free memory
alLocated user impura area" R4 points to the
last word in the argument list" You
determine its end e1 0r decrementing the
list or scann'ing until the scan index reaches

the subroutine is called, indexes mark the
of the free memory that is currently avai e for use as
area is not preserved by the run-time em, and the
count on its security between XCALL statements~

inning and end
war This

ine must not

Note that the word at @R4 may be used as the first wo
is the base of the arithmetic stack and must not be
word of actually free memory is at -2CRS).

but the word at ,lR5
dest The last

The run:~time system has its ovm internal memory management system and does
not won'form to the AMOS operatinq system memo('y method"
Therefore, the external subroutine must not use the GETMEM monitor ca ls to
generate a block of work space in memory. Also, if any file caLls are to be
done must be done with internal buffers, since the IN IT calL sets up a
butte usin\1 the GETMEM monttor call.

DWM-OOlOn~01 REV 804
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~3 SPECIFIE INFORMATION FOR AMOSll SYSTEMS

8.3. ister Paramete 5

18-5

The fo
1~equi red

in

tOld'"]

the
have

registers afe set
ex te rna l sub rout i ne"
been saved before the

LiP the run-time system
may be modified,

subroutine was called:

to be used as
if des red y

AD Indexes the usc'\' ra va iable area,. AD is used throughout the
run-time system to reference a user variabLes. Details on the
format of this area are not available at this time. AO may be
used as a work register.

Pclints to the base of the argument 1st"
t argument list for retrieval of the

A3 may be used to scan
oaramete s.

AS

Points to the base of the free memory area that may be used the
external subroutine as work space. This is actuall the address
of the 1i rst word fo lo~dng the argument List in memory", and; if
desired may be used to store a terminator word to the
scanning of the argument list.

fh 5 is the ar,·\thmetic stack index used the nJn=time system ..
The ck is built at the top of the user partition and grows
dOl,0nWarC1 as items are added to it. ltJhen the externaL subt~outine

1S called, ~s points to the current stack base. Since the
a i hmeti stack may contain vaL id data", the extel"na subr'outine
must not use the word indexed AS or any words above it.

List Format

The 0 arguments specified in the XCALL statement may range from no
rgument at LL to a number Limited onLy the space on the command line.

pass these arguments to the exteTna subroutine; an a urnent list is
buil in memory which describes each variab e named in the list and tells
where it can be located n the use re area.

The variables themse ves are not actuaLly passed to the subrout ne, but
rather thei absolute locations in memory are. In this way, the subroutine

In t them and modi them direct in their respective locations.
Tn s does not apply to expressions which are built on the stae as descr10ed
prev'10usly

'jnts the irst wOt~d of the ar'gument List", Wh·1Ch is a binary count of
how arguments were contained in the XCALL statement~ Follow ng this
count word comes one ~-word descr ptor block for each argument specified.
If ther'e at~e no arguments in the XCALL statement"" the argument l"jst cons"i'sts

ly of the single count word contai ing the value of zero.
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The format of each 1 e block describing one argument 'is as foLtows~

Ent ry One word containing a variable type code~ Bits 0-3 conta n the
type code for the specifi variable: O=unformated, 2=string
4=float ng po nt, 6=binary, 7 through 17 are current unassi
Bit 4 is set to indicate the variable is subscripted or cleared to
indicate the variable is not subscri Other bits in the type
code word are meaningless.

Ent ry 2 One longword conta"in'ing all. absolute address
mpure area. Thi. address is the first

matter uhat its type or size might be.

of variable in a user
e of the variable

Ent ,"y :; One word conta ning the size of the variab e in

Note that the above descriptions also apply to
except that the results are Located above
instead of belau it.

the expression arguments#"
the address specified AS

The List is built in free memory directly above the currently
allocated user impure area. A4 points to the word immediately following t e

31St word i the argument list. You may scan the list and
dete ine its end Edthe decrementing the count \,Jord at the base ot the
list or scanning until the scan index reaches the address in A4.

18.3.3 Converting Arguments to Binary Format

A standard subroutine, is provided
SYSlIB.LIB to assist in converting floating

inary format for processing within an Al

in the system subroutine librar
point and string a

Ie subroutine.

For fu
Ma~r:~~~,p,

her in-fonnati
DSS-10003~OO.

seE' 1 X c the j\MOSlL Mon'lto t ls

nn'i ng and

18.3.4 Free Memory

When the subroutine is calLed, indexes A4 and AS mark the
of the free memory that is currently available for use as wo
area is not preserved the run-time system, and the subroutine
count on ;ts se ur t between XCAlL statements.

ce.
must

end
Th') S

not

Note that the word at
is the base of
word of actually free

@A4 may be used as the first ward, but
arithmetic stack and must not be dest

memory is at -2CAS)",

\iwrd at @A5

The Last

The run-time system has its own internal memory management system and does
not con rm to the AMOS/l operating system memory management method"

DWM-00100-01 REV 804
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Therefore, the externa subroutine must not use the GETMEM manito calls to
generate a bLock of work space in memory,. ,t\Lso" if any fi La cat s are to be
done must be done with internal buffers, since the IN!T call sets up a
buffer using the GETMEM monitor call.

18.3.5 locat ing Open FHes

A standard library
library. SYSlIB.

an A

routine, SFLSET, is provided in
to locate the DDB associated with
Ie program,.

the system subroutine
a file that has been

r further nformat'loll p see Appendix C of the
=",."=l.' DSS-'1 0003-00.

f'am Headers

All Alpha8ASIC subroutines must
the subroutine. Program
discussed n ix A of the

DWM-00100-(11 REV 804

contain a
Self'€'

at the start of
by using the PHDR macro.

DSS-10003-(10.
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CHAPTER 19

USING ISAM FROM WITHIN BASIC

This c er discusses
from within BASIC. It s
you be fami iar with
refer '1 f'st to

the ISAM information
rtant when reading the fal

ng and using random data fHes.
AL IC Fi le 1/0 "

and its use
ng sect ans that

you are not

The ISIIM prag ram is a tao l
stands for Hlndexed ial
which the data is organized~

for o\~gan 2dng and retr1eving data", The flame
Access Met "and re<rers to the manner in

I

III has the ability to process indexed sequential files linking to
the ISAM assemb y language pac (which must reside either in system
memory or in individual user ISAM supports multiple index files
via sam elementary SAM statements thBt aLlow the direct control of ndex
file and data fHe items. Thi 5 er assumes that you are famH iar with

he AL Micro ISIIM system. For more detai ed information an ISAM iles
and the ISAM assembLy language pac e, pease refe to the ISAM em
User's Guide (DWM-00100-06),

9.) FILE STRUCTURE

An ndexed sequential file consists (yf one data file and one or more index
files which link to the data fiLe. The data file is structured in the same
way as D normal random access file ex that ISAM links a l records whi
are not curt'entLy active to each other i a chain called the "free d.3ta
n;,;cord list",HA L data records reside in the data file and the data reco s
may be any 51212 up to the max imum of 512 as ~ As 1n the nor'ma f"andom
file, ta records are not split across ieel 51 e bLock boundaries
in the f e. Index files are ar in B complex baLanced trse structure
and conta n one Lie for each active data record plus a link to that
data record i the data file. This link is the reLative record numbe and
1 s used in the same manne r as it 5> cQunterpa rt ina norma l random a cess
f le. The index file also contains an array of internal links which
comprise the sequential access tree structure~

Two references used in this mantJal may be
undel'stood. When we talk about Bn '"indexed fi e

confusing if t
we Bre speaking

a I~e not
of the

ed 31 October 1981)



USING ISAM FROM WITHIN BASIC 1

or more
i ng o·f
and the

coL lat i ng

structure n general, including the data file and one
We ta k about an Hindex 'r't el& when specificaL spes
of the structure which contains on the lie

ISAM stores lie in an index file in ASCII
Index files may be primary or secondary.

entire fHe
indexi'i lelo
the portion
tree inks"
sequence"

IMPORTANT
be able
p an to
that isk

NOTE: Both INDEXED and INDEXED'EXCLUSIVE modes c'e that
write to the disk containing the index files even if you do
anything more han from the disk; therefore, make sure

containing the index f les is write-protected.

ISAM
not
hat

All ndexed sequentia files must be created t ISMBLD program prior to
a cess any Al I program" The is no method fa the creation of a
new i ed file within the Al C Language since this WOll d re a
prohibi lve amount of seldom-used code. You may, however, create indexed
files using the feature that allows a program to ores e and then
execute a command file. Th'1 command fiLe could set up parameter's and then
call the ISMBLD program to perform the actual creation of the fileso

For compatibilit wi h existing str tures, the data file must have an
extension of "IDA and all index fi les must have an extension of .IDX. There
must be at least one index file which s called the primary index file.
There may elsa be additional index 'files cal ed secondary index 'Ii es wh'; h
a so l nk to the primary data file. The pr mary index fi e must always be

in any program in order to ga';n access to the data Heo This s
true even 1 you onLy intend to access t data At h one of the
secondary index files in the current program. r informat on on file
structures and ope rat ng the ISMBLD prog, r to the tern
User's Guide DWM~00100~06)e

AND RELATIVE KEYS

Indexed files are accessed one of two spec'\'fic types of The
relat ve ke 'is l fami iar to us since it is the same type of used
to access normal random fi es~ The reLative is the floating poi
record~numbe variable specified n the OPEN statement for the ndexed fi eo
It contai the number of the ical record to be accessed. A re ative
when used th an index file is used on y to access a specific record in a
data fiLe.

are
can be

s
up arId

The Lie is new to us and is used only with indexed files. l c
are ASC I string of variable engths and are used to access the index

file (primary or seconda lie keys are specified in the ISAM
statements when accessing the index file and are used to retrieve the
relative of the associated data record in the data file~ The concept f
s li versus relative and thei di fa rent uses is an important one
and misuse of them causes the ISAM system to malfunct on in a numbe
ways~ ic are used with the ISAM statement; relative
used with the OPEN statement so that READ and WRITE statements
successfu performed~ In most instances, the use of the relative
transparent to you, and is merely a dev ce automatica ly set
referenced the above cal s.

ed 3'1 Dc t obe r 1981
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STATEMENT

You access Indexed files a special statement in Al
ISAM statement. This statement has the gene l rm:

Ie ca led the

ISI\M Li

used

numeri va ue-
the ISAM

a spec'lfic type of
a be

use one '"
USE'

ALL ISAM statements fa low the above format using a different
in Hcode H to spec the specific function to be per
pac All ISAM statements directly translate into
cs l to he algemb y language ISAM program. A I l c
specif ed even for those functions which do

Th S 5 mplif e syntax check n9 and execution 1ng.) You ma
st ing variab e f you desire. Briefly, he folLowing codes are
ISAM statement:

1 F nd a record
the f'eLat'1ve
OPEN stat

in the data f1 le
record number -in
that opens the

lie l L
the vari Le speci

f'i le/pr<imary i

/,retunl
ed the

'fi Le) ~

2 - Find the next data record t
keys appear in the index fi lel •
number in the variable specified

order
Return

the

<in whi h the l ic
the relative record
OPEN statement",

3 - Add a l G to an index file~

Delete a from an i fi e ~

5 Locate he next free data record in the data file return ng
the re 3thte record number i the var'labLe specif ed hi he
OPEN statement "

6 - Delete a record from a dat file, and return that record to
the 'fre(~ L'~st"

I 7 Perform code 2 explained abovel and return the

An ror resu ts l'f an ISAM statement is executed ltrlth the value of !leo-de H

not equal to one o·f the above numbers" The c'code H may be any Legalnumef'l
expression which s ('eso ved at run-time.

9.3~1 The SAM Statement Codes

Below s a fulLer explanation of the ISAM codes. Some re a relat ve
as input; 0 hers return a relative be used when accessing he

data record. This relative is returned n variable speci ied the
OPEN statement for the index file being accessed the ISAM statement.

is then sets up the system fo an immediate access to the carre lng
ata record via a READ or WRITE statement.

l ed :11 Octobe 1981
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Code 1 - ISAM searches n the specified index file for the which
he ie in the ISAM statement" If a match is

ISAM returns the associated relative so that your program ran
access the data fi e. If the is not found. ISAM returns al1 error
code (see Sect on 1 "Error Processi I.

Code 2 - SAM accesses the specified index file and locates the next
e ISAM then ret rns the cor ng relative

preparation fo a READ or WRITE to the data file" If this is the
first access to the file foLlo!&ring the OPEN statement§' ISAM Locates
the first lie If this statement foLLows a OUB code 1
statement ISAM Locates the next lIe folLowing the code 1

If there are no more i the index fi e, ISAM returns an
end-of-index=file error (38)p and your program should not access the
data fiLe rther until ISAM returns a valid relative

Code 3 - SAM adds the specified lie key to the index file
th the relat ve The relative key must be in the

a i va iable specified the OPEN statement. ISAM normaLLy
sets up th s reLative a prior code 5 ISAM statement which
delivers the next free dati record to be used. ThIs relative key then
becomes the resuLt of any Index search which locates this spe ifie
associated lie

f Le,
so

Cade 4 - SAM locates the specified lic in the Index
es i , then returns the cor 1n9 data record re ative

that the dat ,~eeord may be deLeted and returned to the free list
using a code 6 ISAM statement. If ISAM cannot locate the s Lie
in the ndex f'iLe it gives you a Hrecord not found'! errQr~

Code 5 - ISAM extracts the next available data record from the free
returns he relative in preparation for a code 3 index

addition statement. If no more data records are free in the data
f'1 f 1:3AM J"eturns a Hdata f1 le ful Ll1 error" At L free records in the
data iLe ate in a linked l st cal ad the Hfree l1st",n This 1st
is built it ISMBLD and contains all the records in the data
ile. code SAM statements are executed, ISAM aga n returns the

records to the free list for reuse. does not modi the index
1i e and ignores the lic in the statement. This all must be
made y to he imary index file number.

same S ze as Ol~

ex that [SAM aLso returns the
variable in your code 7 ISAM statement

large than the defined in the ISAM

data record spec fied the relative key is returned
r reuse a code 5 call. The ndex fil is not

,vmnnlic in the statement is i This all
to the primary index 1i e number.

Code 7 - Same as code 2 above,
The Llc

the
ree Lhst

modified and the
must be made only

I
CC 3 October 981)
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19,4 OPENING AN INDEXE 0 FILE

with a specilic
other statements.
the norma !I'.::mdom

VE mode,

of files, an index fi e must
pri r to any references to the

Lows the same format as hat
speci 0 I 0'

1\ with other types
I le~'channel numher
T e OPEN statement

Les that you

OPEN !\Iile~channel

OPEN #file-channel
lespec,INOEXE

ilespec,INDEXED'
ecoro"~;d ze ff re t at <1 ve"~ke Y'

rd-sl ze relat'1

numeY") C'

<\nteger 'ff"cHn
terrrdnaU"

expression that evaluates to an
0-65535 CO is defined as the user

expression that evaluates to a
AMOS ification ional y

account i e specifi ations).
the data file/pr mary index fil r

nde. Iile. The primary index
has the same name as the data

has the .IDX extension; the data
the .IDA extension.

st i

inc ud'!
Spec i 'fi es
the sec
Ii l a
f i l e f'

fi e has

fiLespec

INDEXED ilies nde.ed sequential mode.

INDEXE 'E LUSIVE Liies ndexed
Sect on 19.7 for

exclusive mode ..
io'formatione)

See

Expression that
s ze for rte

speci les the
a fi le",

f'8cord

relative~~key<~

variabLe Float '\rig oed nt
recof'd nurnbE:: of
to access '"

variable that contains
the ieaL record

the
want

The filespec must refe to
ISMBLD creation. If this is a
have al previous
another fiLe numbe so that the

the
aLL
the
data

name given to the ndex ile dur n9 the
open a secondary 'index. fi lei' you must

or ing primary index file
fiLe may be accessed.

As an exampLe~" assume that an ndexed fi e structure consists f the pr'imar
index and dat f les named MASTER.lDX and MAS1'ER.IDA respect velv. The
st ture a so has seconda index f les named ADRESS.IOX and PAYROL.IDX
wh eh access the MASTER. I fiLe in different sequences. I desire t

process the fi 1.e st ture via he sequence used the ADRESS. OX -index
f-ite J, the followirig two statements are red~

OPEN #1 # "MASTER"
OPEN #2 "I\DRESS" fr

RECSIl, RELKEY
I RELKEY

The first statement opens bot the data f le and the primary
NOTE: Remember that there are now three files 1) the

ndex
data

of i \. e '"
f -it e ft
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MASTER.
index fi e,

2) fhe p,"imary
/\DRESS. lOX"

index fi Ie, MASTER.I and 3) the secondary

Note that the record size expression (RECSIl) and the relative key variable
are identical in both statementS. This is important since t

refer to the same data fi Ie CMASTER"IDM. ISAM statements may then be
made referring to either index fi e (#1 or #2) but all READ and WRITE
statements must be made to the data file (#T) which is associated with the
primary index 1'i e. In other words, READ and WRITE statements must not be
made to h le 112.

19.5 READ AND WRITE STATEMENTS

The ISAM caLLs do not access the data records themselves but mereLy deLiver
back he re ative of the associated dati record to be used. Normal READ
and WRITE statements are then used to ually retrieve a write into the
data record itself. These READ and WRITE statements folLow the same format
used when accessing a normal random access data fi e in AL IC. The
relative key associated with the primary file (as specified n the OPEN
statement> must contain a valid relative for the operation or an error
resuLts. READ Bnd WRITE statements as mentioned before must only be made
using the prlmar index fll.e~charmet numberm For exampLe~

TO OPEN
20 ISAM
30 READ

1t3/'PAYROL" ,INDEXE 67,NUM'REe
1,NAME ' Get record

! Read record

C NG AN INDEXED FILE

In a r to ensure hat alL data records have been rewritten to the data
file and that alL links in the index file have been properly ated and
rewr' tten to the disk, it is imper ive that all nde. files pr'imary and
second be closed using the normal CLOSE statement. referencing the
correct f'l le'~~channet number" Fai lure- to do so may resuLt n dest n9 the
Link structure e NOTE: It makes no dHfer'ence in which order you close the
ISAM iles; however, remember that you cannot access a secondary index file
if you have a closed the prima index.

19.7 INDEXED'EXCLUSIVE MODE

W en your prog am '1S the onLy pr'ogram that needs to access an ISAM indexed
f e. you an speci LNDEXED'EXCLUSIVE as the mode in which you upen the
f le. For example:

OPEN 115/'PAYROL" ,INDEXED'EXCLUSI 1 REC'NUM
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The statement above opens the data fi le rOA the p,'Imary ndex
fl le PI\YROL~IOX In exclusive mode~ The main age of INOEXED'EXCLUSIVE
mode Is a increase in the wi h whi your programs can access

he indexed file~ It also s other users from accessIng your indexed
1i e unti t you ctose the 11 le", Otherwl SfY p it works 'In the same way as
INDEXED modee

In INDEXED'EXCLUSIVE
access he indexed 1i
ISAM can take fu
access and can

ISAM
e wh Le your

advantage of
up your" access

knows that no other program is
ram is workinq with it",

or r knowl about the i le fa
time considerab

When your program opens cHl indexed fi Le in the more common I mode? you
must use file-locking procedures to oroteet your indexed f other
progn:JffiS are ng to access it wh Le you afe work ng with the fi le,. (Fa
inl:ormat on on the "fi le,,-Locki subrout n€'S and see the "BASIC

rammelh"s Information" sect on of the AM-100 umentation packet."

you on l
ng the

indexec1
\ria the

her

When pl~ogram opens an 'indexed fite i INDEXED~EXCLUSIVE t' ISM!\ hdLL
not aLL.ow another user' to acceSS the specified lndexed fiLe; f t t to
do So they see a 'fi Le not found lJ ror message", This means that
have to \<Jorry about f e~~Locking at the moment ·In liI/hleh you are
indexed fi le" You may pf'event another program from accessing your'
fi le at he moment that you afe opening It securing the f1 le
file-locking routines XlOCK or or just making sure that no
user 15 running a program that accesses the file.

Remembe The advantage of an indexed ile in INDEXED· EXCLUSIVE mode
is that no othe user can access the 'fi le whl le you are using t", I'f you
need to e several programs access the file, use the INDEXED in that
case, remember to use file-locking procedures to prevent users from t i

access the f Le the same time",

One feature 0 the INDEXED'EXCLUSIVE mode is that it temporaril renames the
.lOX file to an .IDY extension to prevent ISAM from etting other orograms
access the file. If something should go wrong (such as system crash),
ISAM may not be able to rename the fi e to its origina .IDX extension, and
you wrl tl have to do so yoursel,r.

1 08 ERROR PROCESStNG

Every [SAM statement may entialLy return some kind of an error. These
errOt~S i:all into tirJO categorie-s~ hard or soft errors" Hard errors are thos~

error returned to ISAM the moni or; such errors indicate inva id disk
operations (e.g_, file not found). Soft e rors occur within the ISAM
protesso and indicate an error or condition peculiar only to ISAM files.
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Hard errors cause A aBASIC to print an error message and to the
monitor or (if error t ng is enabled) pass control to yow' own error
t ng routine, (See Chapter 1 "Error ng especiaLly Section
17,1, HON ERROR GOTO Statement," for information on writ'ing your own enor
t r ng r'O ut ne s , )

Soft Errors

Soft errors never' resuLt in an error message or error trap, and BASTC does
not program execution when a soft e ror accurs~ It is therefore up to
your program to test for such errors. You must test for a soft error after
ellery ISAM statemenL Otherwi se you halle no way of knowing whether or not
the statement was successfully executed. Use the ERF file error function.
ERF 5 used in much the same way as the EOF function. You must speci the
f Le numbe used in he ISAM statement whose success you want to test", If
the ERF function returns a zero, the preceding ISAM statement was
successfuLLyexecut if ERF returns a nonzero number, some error was
detected/, and )four program must take corrective action before acce-ssinq the
f e again. For examp e:

rEAM #2, 2. PART'NO
IS ERS(2 <> a THEN GOTO rSAM'ERROR

The routine ISAM'ERROR might print an error message and then exit~ (See
Section 1 ~3,2. "ERS(X)" for more information on ERF")

The soft e ror codes returned ERS are:

32
33
34 -

Illegal, IEAM statement cnde
Record not found in index file

l i ate key found in index f
key addi ion

35 ~ L nk structure is smashed and
36 - Index file is full
31 Data file s full (i.e., free
38 End of file during sequent al

19.9 USING INDEXED SEQUENTIAL FILES

search
le during attempted

must be re-created

li st is
key read

The sections beLow give st
For a complete demonstration of
sample BASI program in Section

ep inst uctions for using indexed files.
ISAM from within BASI, refe to the
at the end of this c er~

Remember' the,: ynu must Load the SAM program into memory befo,'e using a
BASIC program that uses ISAM statements. Use the monitor LOAD command:

"LOAD SYS:ISAM.PRG
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(NOTE~ The HSYS~H device specification is
that spe if es the tern Library account,
the same as ~ LOAD DSKO~ ISAM",PRG[1 #,4~L,) On
replaced *SYS~

an ersatz:
DSK(): 01 ,4J ~

the Ar~OS/L

device spec fication
The command above is
system the ~PRG is

reati an Indexed File

Use the ISMBLD proqr'am create a data/index 'f'iLe combination", If you want
a secondar-y index fi le use ISMBLD again to create that fi Le" ¥,Ihi Le using
ISMBLD you may ether load the empty datal ndex fi Le with informat on -from
an of'd nary sequential file;!" Of' you may leave the fiLe empt and let your
BASI program enter the data. For rmation on using see the
ISAM User 1 s Guide"

Adding Data to an Indexed FiLe

From with n your BAS C program:

the data index fi e with an OPEN statement. For example:

OPEN 1I1? "PHONES" INDEXED, RECSIl RELKEY

Remembe to open any secondary index f'j Les that you might wiant to
use via sepal~ate OPEN statements on d'ifferent fiLe-channel numbers~.

RECS IZ RELKEY

Use a cade 1 {SAM statement to see f the index entry you want
add a exists. Fa example:

to

ISIIM if 11/ NAME

Check to see it an err'or was returned:

GOTO GET I NAME

(If no err-o
can"' t add t '"

occurred, the index entry al exists,p and you

If you are using secondar index
secondary index ent ies don1t al

files, also check to see that
ex i st "

the

use
for exampLe,;

code ISAM statement to get the next tree data record.

Check to rna
(' ref! List

su that an er'rcr' (e.g.!' :3'( - "data
empt no OCCU. For example:

f'u l. l
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IF ERF(I) <> 0 THEN GOTO ISAM'ERROR

If no error occurred. the record number of
in the relative key variable defined by the
you can write your data to the data file:

WRITE 111, INFO

19-10

the next free record is
OPEN statement~ Now

5. Now you must add the symbol ie for that data record to the
index files, using a code 3 ISAM statement. (Those symbolic
wi II then link to that data record.) Be sure to check for an ISAM
error after each addition.

6. After adding all your information, close the ISAM files.

'9.9~3 Reading Data Records in Symbolic Order

ISAM stores symbolic in the index file in ASCII collating sequence. To
retrieve records in the order in which their appear in an index fiLe:

the indexed sequentia
a so want to open one
cross-index to the primary
each secondary index file.

file with an OPEN statement. If
or more secondary index files

index fi le, use one OPEN statement

you
that

for

2. Use a code 2 ISAM statement to find the oext symbol ie

3~ Check to make sure that the ISAM statement didn~t return an error R

For' example;

IF ERF(1) ~ 38 THEN PRINT "End of the fi e"
IF ERFC') <> 0 THEN GO TO ISAM'ERROR

GO TO PROMPT

4. The proper relative key is in the relative variable specified
the OPEN statement; now use a READ statement to read in the data

record associated with that CRemember that the READ statement
is done to the primary data index file, even though you may have
specified a symboLic conta ned in a secondary index file~)

Repeat these to step through the
order of the symbolic in the index
when you are done.

data
fi Les"

records in the
Close all fi es
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19.9.4 Reading Data Records Randomly Symbo I. i c Key

L the data/index fiLe with an OPEN atemenL
open any secondary index file you want to use~

You must also

2" Use a code 1 ISAM statement to locate the data record you want to
f nd" The statement must contain the symbol ic key associated with
the data record you want, and must contain the file-channel number
associated with tbe index fiLe that contains the symbo c key.

3", Check for a Hrecord not found" errol"; this indicates that the
I.ie was not found in the speGified index file.

4" If the record was found, the proper relative key is nOif"i 'in the
relative key variable defined in the OPEN statement. Use a READ
statement to read in the data", (The READ statement includes the
"fi l.e-channel number associated with the data fi Le/primary index
f le even if the symbolic key used bel.onged to a secondary index
fi le~)

5, at steps 2 through 4 for each reeo you want"

6. Close aLI. fi es.

9.0.5 ating Data Records

You may sometimes want to change the data in a
may do sa first finding the record you want

in data fiLe~ You
then rewritinq it:

the data/index fiLe with an OPEN statemenL

2. Locate the record you want via one of the methods above (i.e.,
using a code 1 or code 2 ISAM statement).

3. Check to make sure that the record was found.
function.)

Use the ERr

Now the
defined
rewrite
numbe

correct relative is in
the OPEN statement, so

the dat8 record. (Remember to
associated with the data/primary

the relative key variable
use the WRITE statement to

speCl the file=channel
index fi i.e.)

5. Repeat steps 2 through 4 for all records you want to rewrite.

6~ Close the fiLes~

The steps above do not change the index 11 es, so do not c
in the record you rewrite.

the s lie
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If you need to change the symbol ie Cs) in the data record. you mustfi rst
delete the in the correct index file Ccode 4). Bnd then add the new
to the index file Ccode 3). You do not need to delete and re-create the
data record durlng this operation unless you are ente completely new
dat a.

19.9.6 Deleting a Data Record

Deleting a data record from an indexed ial file entails not on y
deleting the record itself from the data file but also delet'lng all symboLic
keys associated with that data record from all index fi les.

1. Open the data/primary index file and all secondary index files
needed"

'/ Locate the data r~ecord via one C)'f the symbolic keys (8 code 1 ISAM
statempnt) "

3. Check to see that the statement was executed successfully i.e.,
that ERr eturned a zero)", For ex e~

ERHZ "' 33 THEN PRINT "Record not found"
IF ERF(Z) <> 0 THEN GOTO IEAM'ERROR

GOTO PROMPT

4, Read the data
be the number
each tic

record with a READ statement. (The fiLe number must
assoe sted with the data/primary index fiLe.) Extract

from that record.

Now you must delete a l symboL~\c

deLeted r'ecor~d in each index f''! Le.
do so, specifying the Lic
record in the step above.

that are associated with the
Use code 4 ISAM statements to

keys you extracterl fram the data

l\fte you delete each symbol i check for errors.

Now go ahead and delete the data record
st atement.

using a code 6 IEAM

8, Check to see hat no err'or Gurr'!::d.

9" Lose aLL f es"

store the reLative key
returned each ISAM

aLL did indeed link to the
each ISAM statement to see

NOTE: A check on the file structure would be to
in another v?riab e and then campa e the re ative
code 4, statement to ensure that the symbol ic
correct data record. You shoLlld also check after
if any error DC urred.
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19.1 SAMPLE ISAM PROGRAM

commands dis ussed
a BASIC program,

l make cLearer the use of the
using ISAM from within

DIIIM-00I00-06).

program below wi
For more informati
the I

C:,:~~:~:.,:;,'",C::"=:"",,,,:=:=,;~,,,,=::;,,,;::;';'::;==F

abo\! e '"
sult

The

We f'l!~st c
it SAF1PLL BAS"

e ent r au progi'Clm l'ng the text editor VUE~ We" Ll call
After the program has been entered, we compile it:

~ Cor1PIL SAMPLE

Le the program}" and before we run it? we first use the progr'am
the ISAM f Le. LABELS. IDA (the data fiLe), LABELS.IDX (the
le) #' and HASH" HiX (the secondary index fi Le)" Note that we
le (1",(.;",,,, we type a RETURN a'fter the "Load ft~om fiLe:!l
the BASI rogram below to place data into the fiLe.

A-fter we
ISMOLD to
prima index
bed d an empty ·f
prompt)" Ide use

On the AMOS/ system, you are not asked how many entries per index block.
lSAM does th'is for and informs you of the number" Now, before we run
our BASI program, we must Load ISAM into memory:

the AMOS; s tern you would use ISAM.SYS. Then we run our BASIC program:

DWM-OOI REV 004
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SOTO PROMPT

WRITE 111 # LABEL
Add to orimary index fiLe.

I SAM 111, NAME
IF ERFCI <> 0 THEN GOTO ISAM'ERROR

Add to secondary index fi Le.
ISAM 112, HASH
IF ERFCZ <> 0 THEN GOTO ISAM'ERROR
COTO PROMPT

DELETE'RELORD:
NRUT "ENTER NAME: "; NAME

NAME = NAME + SPALECZ5-LENCNAME))
Veri that the exists.

ISAM III, 1. NAME
I EilF 1) = 33 THEN PRINT "RECORD NOT FOUND"
IF ERFCl) <> 0 THEN GOTO ISAM'ERROR
READ 111. LABEL

Delete the key from the primary index.
IEAM 111. NAME
IF ERFCl) <> 0 THEN GOTO ISAM'ERROR

DeLete the from the secondary index.
ISAM liZ, HASH
IF ERFCZ) <> 0 THEN GOTO ISAM'ERROR

710
720

500
510
520
530
540 I

550
560
570
580
590
600
610
620 I

630
640
650
660
670
680
690
100 !

730 DeLete the data record in data fiLe.
740 ISAM III, NAME
750 IF ERFll) <> 0 THEN GOTO ISAM'ERROR
760 COTO PROMPT
110
780 INQUIRE'RECORD:
790 I NPUT "BY NAME II) OR HASH (Z): "; FUNCTION
800 F FUNCTION = 2 THEN GOTO BY'HASH
810 INPUI "NAME: "; NAME
820 NAMF = NAME + SPACE(25-LENCNAME))
~r)o I ate the reea
840
850
860
8?O
880
890
900
910
920

I SAM 111 p "NAME
IF ERF(1) = "3 THEN PRINT "RECORD NOT FOUND"

F FRF(1) <> 0 THEN GOTO ISAM'ERROR
Read the record.

READ'RFCORD:
READ #'1 F L.ABEL
PRINT NAME. HASH
PRINT ADDRESS, lIP
GOTO PROMPT

GOTO PROMPT

930 I Locate record hash code.
9/+0 BY'HASH;
950 INPUT "HASH: "; HASH
960 HASH = HASH + SPACE(10-LENlHASH))
970 rSAM #2 ff 1!' HASH
980 Tf ERF 2 ='13 THEN PRINT "RECORD NOT FOUND"
990 IF ERFlP) <> 0 THEN COTO TSAM'ERROR
1000 GOTO READ'RECORD
1010

SOTO PROMPT
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cLose fiLes before we exit.

sequentiaL reads untiL we hit the end.

ISAM ERROR"
ISAM'ERROR:

PRINT "?FATAL
END

We hit end-of-fiLe.

I ERFOO returned an ISAM error
other than RECORD NOT FOUND.

ZIP

GOTO PROMPT
GOTO ISAM'ERROR

to front of fiLe.

END'IT:
Be sure- and

CLOSE #1
CLOSE #2
END

1020 PRINT' LABELS:
1030 I Read nuL L to
1040 NAME: SPACE(251

050 ISAM #1, 1, NAME
1060 I Loop thru fiLe doing
1070 LOOP:
1080 ISAM #1, NAME
1090 IF ERF(1) = 38 "HEN
1100 IF ERF II <> 0 THEN
1110 READ #1, LABEL
1120 PRINT
1130 PRINT NAME. HASH
1140 PRINT ADDRESS.
1150 GOTO lOOP
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250



SUMMARY OF COMMAND

APPENDIX A

STATEMENTS AND FUNCTIONS

The fo lowi ng
commands that
statements and

four sections summarize the
invoke and control BASIC. and
functions"

ax of
the Al

the AMOS monitor
C commands#,

Commands are instructions to BASIC that affect the way
For exam • the SAVE command te ls BASIC to save a
disk. Commands are not of the program itself.
interact ve mode.

it handles a program.
of a program on the
mayan y be used in

Statements are nstructions to BASIC from within the program; you might
think of them as program "verbs" which tell BASIC how to operate on the
program data. For example. the PRINT statement tells BASIC to display the
specified data. Al most often part of a program, you can also use
some statements directly in interactive mode, outside of a program.

Functions are elements of an expression which
For example, ASS Xl computes and returns the
aLso use functions (in combination with program
nteractive mode, outside of a program.

e and return a value"
ute value of X. You may

statements) directly in

The syntax of the commands, statements and functions is illustrated in this
appendix using certain conventions. The curly brackets { and} are used to
enclose options available for certain and statements. These may be
nested several Certain commands and statements permit a series of
optional elements. The elements are numbered 1 through N, and the variable
number of elements in this avai lable series is ctured using three dots
(.~n For example:

iable1<,variableZ ••• variableN)

indicates that your INPUT statement may request an input of a minimum of one
rwmerlc or string variabLe" You may alSO cause it to request two numeric or
string varL3bLes y but if you do the two var'iables must be separated
commas~ ,And so forth to vori L where N 15 some arbitrary number" You
may also optionally suppLy a string Literal prompt string.
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For the AMOS mooitor commsods. the underlined dot represents the AMOS prompt
you see at the AMOS command level~ The indicates that you should type
a RETURN at the point where you see the symhoL. foLLowing the text.

When we
spec fi
device?

use the term "fiLespec'" we are taLk'jng about an AMOS fiLe
at on wh ch contains the name of the fiLe and optiooaLLy incLudes a
account ff and extension specification~ for instance:

{Devn:}fiLename{~ext}{[P ect,programer-number]}

A. AMOS MONITOR COMMANDS

These commands are used only from the AMOS command level. They are
iLlustrated much as you wouLd see them on your term"inaL•

• BASIC

RE,ADY

Places you in the interac ive mode of A aBASIC and gives you the prompt
word READY. Fr'om here you may enter certain statements or
statement/function combinations without L'lne numbers" BASIC s to
val') entr'ies with immediate results., InvaLid entries cause an error
message t be returned~ You may aLso enter any valid statements, functions,
constant values, variables, arithmeti operators, strings, data or
expressions (meaning any combination of the above) as as they are
preceded a Line numbei~ from 1 to 65534,. These lines combine to form a
BASIC program. Line entries inva id due to syntactical errors or iLlegal
formats aTe reported 'immediateLy via e ror messages.. Other illegal entr'jes
which cannot be detected immediately are rted during program elation
01" prog ram run",

You exit from BASIC back

A",1$2 COMPIL

~COMPIL f lespec

the AMOS command level via the BYE commaod.

The fiLe spec fication may simply be the filename of a BASIC program in your
account or it may be a complete file spec fication including devi e name,
filename and extension and account number~ The default extension is .BAS~

If the fi Ce you 3pe 'I is not found!, the error message

annat OPEN File ~ fi Le not found
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,. returned to you. When the file is found. the
the fi leo At the end of the compi l.ation process,
created in your account called by the filename and
This is the compiled program.

a CONTROL and a C simultaneously]

em begins to process
a new file has been

with the extension .RUN.

in Line nnnn ILE.RUN

A ControL-C inte rupts the execution of the program currently running.
Returns yo to AMOS command level •

• RUN fi espee

(The program commences.)

At this command, the monitor loads the ALphaBASIC run-time pac , RUN,
into memory and executes it. RUN in turn loads the fully ed program
which is specified, having the extension .RUN, into memory and executes iL
Your program ins to run from the inning. Interruptions to the program
may occur if t re is an error in programming, if ~here is a STOP statement
in the program if you type a Control-C during execution, or if the program
'finishes",

A.2 ALPHA8ASIC COMMANDS

The commands are used in the interactive mode of BASIC to control BASIC
itseLf~

A.2.1 BREAK

BREAK {{-Ilineff1 {-I ineff2 •••• {-Iline#NII

Lists aLL brea ints set if no line number is specified~ Sets a breakpoint
at the specified line number if the specified number is positive, or clears
a brea int at the specified line number if it is negat'lve"
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BYE

AND FUNCTIONS e A-4

Returns you to AMOS command level.

COMPILE

Compiles the program currently in memory.

CO NT

ram execution resumes from the Last point of cessation~

A.2.S CONTROL-C

[Press CONTROL KEY and C KEY simultaneously]

(Terminal rings and you see the message "Operator inter

Interrupts a running program and returns you to interactive mode.

DELETE line#1{. ine#2}

Deletes the pi"ogram liners) between and including those specified.

LIST {line#1 line#2}}

Lists the entire program in memory. or the l ne(s) between and including
those specified",



SUMMARY OF COMMANDS, STATEMENTS AND fUNCTIONS e A-5

LOADfi

The defau t file extension is .BAS. Loads the specified program into memory
from the disk..

NEW

Clears memor of all source code, object code, user symbols and variables.

A" ,,0 RUN

RUN

Checks a f ag to determine if the program has been compiled.
program 'is led. RUN then initiates the execution o'f the
memory? starting at the lowest line number",

If not ff' the
prag ram 1n

SAVEi'ile .RUN}

Saves the program in memory on the disk with the specified
extension of .BAS. If the extension .RUN is specified, the
saved 00 the disk with the program name and extension .RUN.

A.2. 2 SINGLE-STEP (LINEFEED)

(Press l inefeed ke

name and default
{:,let code 13

Executes the current program line and returns you to interactive mode.

A.3 ALPHABASIC STATEMENTS

Statements are used within the source program. Some of them may be used as
direct statements. Note that those statements that accept a file
specification accept it as a string literal (for example: "DSKO:INILBAS r

)

enclosed in quotation marks, as a string variable (for exampLe: FSPEC$), or
a string expression (for example: MIDS(AS.'.6) which evaluates to a valid
file specification.
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ALLOCATE

All ates
UiCKS"

process ng",

random Le on the
can use

disk "ith the
OPEN statement

spec"1f'1e:d number of d sk
open the file for random

CHAIN -fitespec

Causes rent program to be deleted from memory and the program
the spec fi t1Lename p and the ionaL device name and extension?

into memor and executed.

\>]"1 h
to be

Cl ses the ified 1i e. No further reading to or writing from that
'is lcn.,ied until another' OPEN statement for that file 'is processed.
fi les a Jutom leally Lased at program completion",

'f i le,:
A.U

dat 3''! at " •• dataN}

ded ated
data to be

mernor tea at
1nteq I"t

w"l tl n them"
commas in the DATA

is drawn consecutively from
ive REA statement

statements cur.
the data ace~d 'in thc;
and RESTORE ommands

S rli..imei~ C constants r string lH:era s i a
o e ecuti DATA statement enables
of the program. Numeri i ems may not
Individual data stri s or constants are
statements. The dat between each pair of commas

he dedicated area and ass gned to the
\iariabt unt L ei het' data ls ex r no further
If aLa j' us ng RESTORE einitializes
data pooL he statement~ Notice the READ
beLow~

M iable (ex {

f'1 nes
expcutlor,,,

or rnO arrays which are allocated at the time of program
Strinq and/o numeric vaf"iables are aL lowed;> and any number of
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5ubSCf'1 S

Subscripts
const ant s"

END

may be used to
may be any legal

define
numeric

the separate levels
expression containing

of each array.
variables or

Causes
program

the program to terminate execution. It is not required unless other
lines (e.g., subroutines) fol.l.ow the program end.

FILEBASE

FILEBASE n

Tell.s BASIC that the first record in the fi
numbe r zero", You may use any numer i c a

is record number n p not record
with FlLEBASE.

FILEBASE does not associate its val.ue with a specific file. but only takes
effect when the program it is in is executed.

STEP and NEXT

FOR van able = expression TO expression (STEP {-Tvalue}

program statements,if any. to be affected by the loop)

NEXT {variable}

Initial.izes a during program execution. Variables may be subscripted.
STEP defaults to positive I if not specified. If STEP is ive, the
values must be specified from larger to smaller (i.e.,
FOR A=1 TO I STEP -I; FOR X=-1 TO -10 STEP -2). The statement NEXT (with
the ootional variabl.e specifying the particular l.oop) continues the loop
unti the second value (following TO) is reached by incrementation or
dec rement at i on.

A.3.9 GOSUB Dr CALL and RETURN

GOSUB Label. or Line#

specified subroutine
RETURN

CAl.L l abe l or l i nell

specified subroutine
RETURN

GOSUB and CALL perform identical. functions. If a label is specified the
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sub rout ne must be prefaced
i st ne of the sub

lnes ma be nested.
to he atement

RETURN
Ltowi ng

abe namt and a colon: otherwise, the
must start with the speci'fied Line#"
t cffl'it'1a'tes the subJ"'outine and returns
thE' GOSUa CALL statement~

abel or LineAt

Uncomj'I 'lana rarisfer' statement transfer control to the LabeL or ne
numberi leat It may also be wr tten GO TO.

f and tEL

THEN {statement}{line#}{labelJ {ELSE {statement}{ ineff}{label}
tstatementHfinell}{fabel} tELSE tstatementHL inellHfabeLH

The i ionaL processing statement with many different
Other aBASI st ement~ are t within the
IF-THEN-El ements may be nested to any h.

optional
st atf?ment "

formats,"
Also",

pf'ompt'·-st i iable1 iable2, •••variableN}

to the spec i,
is prompted with a

the erminator's
termi t hI'] hout
ab Le's unc ed '"

Items

be

unless

ered from your term nal and
0(" str n9 variable( dUt"'1 pt~ogr'am run" Input

ly a t t Commas are
nput. A c r age return from the

a abof',ts input and leaves L the follot<lr1nq \far

mar

Af f

.~"variabLeN}

enter dat rom t e iL assot ated with the specif ed file
use kll sequ(,::,nt'\aL fi es"

hanne L",

LINE

NE r ariabLe1

the same d~'

ent 'j r'e Line

string variables. Ac s
variables, allows an

linefeed, to be entered
and ass gned to the

·for literal. stTlnqs are

is to read entire l ne 0 nput into
numer c var'1ables", Fa st. ng

a, ept arriage return and
(H' terminal dur~inq {'am execution

string \(ariable", No at on marks

roose

1m

spec '1 i;"i
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reaul f~ed ~ There is nO pr'ornpt symbo L
Ofompt text in the statement~

INPUT LINE #file-channel,variablel

default, but you can define the

enters data from
use with sequential

KILL filespec

the file associated w th the specified file number.
fi las.

For

Erases the specified file from the diskM A file can be killed without beinq
or ~Losed. OnLy fiLes in your account or 0 ect can be kiLled.

A",')~ 15 LET

LET variable = expression

Assigns a value to a variable. Use of the actual word LET is optional
(i~e"'F LET A:-::1 maybe IrJritten 1\=1),,,

LOOKUP -h lespec, variable

looks for the specified file. If found, the specified variable assumes the
numbe1~ of disk blocks the 11 Le contains,. If not found,.. the spi::cified
var able assumes O. If the file is sequential, variabLe contains positive
number; i-f fi Le is random", variable contains negative number",

A. ,,11 ON EEROR GOTO and RESUME

ON ERROR GOTO labeL/line#

RESUME Label/line#

anch to area of program resumption)

ON ERROR GOTO TO}

(Disables further error traoping)

RESUME

(Branch to line causin~ error)

I
As a result of a program error, control 1S transferred to the specified
label Line number for processingw In the error trappinq routine, the
statemerlt RESUME causes the program to resume at the statement causlnq the
error!' at the Label or l.ine number specified" In the ase of a
ControL-C, the program resumes at the statement immediately following the
one that was interrupted by the Control-C.

(Chanqed "<:'0 Aori L 1981)
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A.3.18 ON-GOSUS or CALL

ON expression GOSUS label/line#1 l l/li
ON expression CALL label/line#I{.label/li

, ••. label/line#N}
•••• label/line#N}

Enables
vaL\JEJ of
et c,,) "

multi h branching
the express on (i.e.

to subroutines based on the positive integer
on expression=1, branch to Label line#1

ON expression GOTO abel/line#1 Label/line#2 •••• label/line#N}

Enables multi-oath
inteae value of
LaneL/Line#1 p etc",)",

transfers of
the expression

program
('1..e" I'

control based on the positive
on expresslon=1# branch to

I

OPEN #file-channel,filespec,mode{,record-size,record#-variable}

Assiqns a spec fie -integer fi Le-channeL number to the specified fi Le and
aLso specifies whether the file is being opened for input. output or random
(both input and output) operations. or ISAM ooerations. (Mode may be:
INPUT. OUTPUT. APPEND. RANDOM'F RANDOM, INDEXED. or
INDEXED'EXCLUSIVE,) If the mode selected is RANDOM. record-. ze is an
exoression that specifies the Logical record size, and record#-variable is a
variable that maintains the current ~cal record number~

PRINT {expression-list}

or~

? {expression-list}

Outputs a blank Line", or the express'\on(s) specifiedm A semicolon or comma
at the end of the l st of expressions inhibits carriage return/linefeed
after a PRINT output. The ex ions to be printed may consist of numeric
or strinq expressions, string or numeric variables, numeric constants,
string LiteraLs, functions, or combinations of the above. String Literals
must be placed within quotation marks. The word PRINT may be replaced with
the question mark symbo •

(Chanqed '0 Apri L 1(81)
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A~3.22 PRINT USING

var able = expression USING format-string
PRINT USING format-string. expression-list
PRINT expression USING format-string

e A-11

For formatted output where the characters are specifically positioned. The
strinQ contains one or" more special formatting characters to control the
print;d output, such as character placement, field size, Leading asterisks,
float'lng dollar sIgns, numeric sig commas, exponential format and numeric
string size. The list is made of t expression(sl you want printed.

RA,NDOMIlE

Resets the random number generator seed to in a new random numbe
sequence starting with the next RND(X) function call.

A.3.24 READ and RESTORE

READ variable1 ariabt ••• variableN}

Assigns next group(s) of data in dedicated memory to variabLe(s).

RESTORE

Readies data in the
of the data pool.

rated memory area for rereading from the beginning

READ and a
integral f the
consecutively from the
respective READ statement
further READ statements
reinitia izes the data POQ

the DATA statement, enab e data to be an
ram. The data in the data pool is drawn
icated memory area by READ and assigned to the

variabLe until either data is exhausted or no
occur. If data is exhausted, usinq RESTORE

See the DATA statement above.

READ has another operation within the fiLe 110 system which has nO relation
[0 the DATA or RESTORE statements.

READ #f le-channeL.variabLe1 ariabl ••• vad leN}

fhi. operation of the READ statemeot reads into the specified variable(s)
data frnm the andom file associated with the specified file channel. It
f'eads from t e leal record \!\Ihose record nLimber is current y in the
record#-variab e defined the OPEN statement for that file.
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SCALE value

A-12

Sets the number' of decimal places which aLL floating point numbers ar<~

offset when tare ca culat to minimize error propagation.

SIGNIFICANCE value

where the value is between 1 and 11~ Sets the maximum number of Or'intab e
digits in unformatted numbers. Numbers ar'e calculated in full 11-digit
accuracy. then rounded off to the value of s nificance just prior to
printing~ Not in effect when PRINT USING statements are being used~

STOP

s program execution and returns you to interactive mode or AMOS
monitor Level., 1ng on where you were at program commencement", You see
a message identi ng the ine of the program stop. In the compiler
from the .AMOS monitor level the "Enter CR to continue:".
From the interactive mode BASI program may be continued the
or single-step l inefeedl commands.

STRSIl value

Assigns
assi

the maximum size in
a positive integer.

es of all following strings. STRSIl must be

WRITE #fi l.e-channel,lIariable1 iabl ., ",.variableN}

Writes the data currently assi to the
random file associated with the specified

i cal record whose record number is cur
defined the OPEN statement for the file.

specified variablelsl into the
channel~ It wr'ites into the

in the record#-variable
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XCALL routine,{argument1 argument ••• argumentN}}

Cal s an assembly language- program as a BASIC subroutine. The a
be a variable or an expression.

AJ+ ,ALPHABASIC FUNCTION STATEMENTS

may

I

The folLowing is a List of the Al IC functions. Functions almost
always require an argument. Depending on the function, the argument may be
a variable, a string or a fixed value. The argument is used either to
control the function or as data upon which the function operates.

We have organized the Al Ie functions into two categories: those that
accept numeric arguments and those that Be string arguments. However,
be aware that because of the mode of At Ie such
distinctions are often hazy. For exampLe, aLthough the square root
function, SQR, is a numeric function, you can give it a string argument as

as the mode i ce feature can convert that str ng to numeric
data. For example:

PRINT SQR(16)
l~

PRINT SQRC"16")

In the same way, you can use the string function LEFTS to ex erpt characters
from numeric data as f that data were a string:

PRINT LEFT$( 2)
I it5

A.4.1 NUMER C FUNCT)ONS

These func ions n::;qu1j~e arguments which can be evaLuated as numbef~s. X
be any expression? but 'if it contains string variabLes or iteraLS

ff

must '~epresent rltnne <'ie valw,;;s", For example: ABSC'11 H +2) returns 13",

may
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ABSeX) - Returns the absolute value of the argument X.

A.4.1.2 CHPIX) - Returns a single character having the ASCII decimal value
of X. Only one character is generated for each CHR function call.

A.!,.L) EXpeX) - Returns the constant e (2.7'1828) raised to the power X.

A.4.1.4 FACTIX) - Returns the factorial of X.

A.4.1.5 FIX(X) - Returns the integer part of X (fractional part truncated).

A.4.1.6 INT(X) - Returns the largest integer less than or equal to the
argument X,.

A.A.1.7 LOGIX) - Returns the natural lbase e) logarithm of the argument X.

A.A•• 8 LOG10 - Returns the decimal (base 10) logarithm of the argument X.

A.4.1.9 RND(X - Returns a random number generated by • random
numbe generator based on the seed. The argument X controls the number to
be returned. If X is negative, it is used as the seed to start a new
sequence of numbers. If X is zero or positive, the next number in the
sequence is returned, depending on the current value of the seed (this is
the normal mode).

A.A.1. 0 SGN(X) - Returns a value of -1, 0 or 1 depending on the sign of
the argument x. G"lves -1 if X is negative, 0 if X is 0 and 1 if X 1S
positive.

DWM-00100-01 REV S04
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1I~4~L11 SQR(X) - Ret Ens the square root of the argument x"

11-15

1I~4~1.12 STR(X) or STRS(X) - Returns a
representation of the numeric expression X.
for Dosit'1ve numbers",

A.4.2 TRIGONOMETRIC FUNCTIONS

st which is the character
No Leading space is returned

The following t i9 functions are implemented in fulL 11-digit accuracy:

SHltX)
COS (X)
TAN (X)
ATN X)
ASN(X)
ACS X)
DATN(X,Y)

A.4.3 CONTROL FUNCTIONS

Sine of X
Cos ine of X

ent of X
Arctangent of X
Arcsine of X
Arccosine of X
Double a ctangent of X,Y

The folLowing control functions test certain file conditions and control and
return information about certain system operations.

A.4.3.1 DATE - The DATE system function sets and returns the two-word
I: system date" You cannot set the DATE (Wi the AMOS/L system",

DATE - expression
/\ ;;:; DATE

!sets system date to expr
!returns sYstem date into A

I

A.4.3.2 TIME - The TIME system function requires no argument and is lJsed to
set and retrieve the t me of as stored in the system monitor
commun-j t-i s area" The time is stored as a two~\rJord integer F'epresenting
the number of cLock ticks since midnight. One clock tick represents one
inter -from the CPU l.ine cl.ock (usualLy 60 or 50 Hz) ~ Div ding the time

the clock rate gives the number of seconds since midnight. Converting
this to rrent t me is then accomplished successive divisions 60 to
get minute-SF ar1cl again 60 to Qet hOUi~S" On the Af..r:OS/L system" TIME.
returns the since midniqht w The TIME cannot be set on the L - the
TIME=expression will be gnored.

TIME ex pression
1\ ~ H;E

DW1\1-00100-{)1 REV EHJl~

! sets ime~of<=day in system to expr
!returns time-at-day in cLock ticks into A
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A.4,,3.3 BYTE and "ORO "" These system tions aLLow you nspeet and
alter any memory Locations within the 64K memory addressing range of the
machine" The BYTE functions deal. with 8 hits of data in the range of 0-25
and the "ORO func ons deal. with 16 bits of datB in the range
inclusive. Any unused bits are , with no error message.

8YTEeX) - ex ~writes the low byte of expr into decimaL memory loc X
WORD eX) = expr !write-s the low 1~Or~d of expr into dec; ma I memot'Y loc X

A - BYTE LX !reads decimal memory Loe X and pLaces the e into A
"A "" 1I10RDLX) !reads decimal memory LOG X and pLaces the word lnto A

A.4.3.4 EOF(X) - The EOF (end-af-file) function
status of a sequential fi e open for 'input whose
values returned the EOF function are:

returns a value giving the
file number is X. The

=1 f the f Le is not open or the file number X is zero
n if the f'l Le is not yet at end~of~:fi'Le during inputs
1 if the file has reached the ile condition

EOF should only be tested for sequential input fiLes.

A.4.3.5 ERF(X) - Returns a fiLe
vaLue of X is not zero, an error or
the preceding file operation~ (See
returned ERF.)

error'~condition

abnormal condit
19 for a

code. If the returned
exists as a result of

l.i st of the error codes

4,,4.3.6 ERR eX) - Returns a
during error rapping. (See
returned ERR~)

status code
er 7

r X which refers to program status
for a List of th('~ error codes

A.4.3. IO(x) - The 10 system function allows the 256 I ports to be
selectively read from written to. In cases only one e is
considered and an output express on greater than 255 merely ignores the
unused b-1ts~ The r~ange of ports avai LabLe- is 0 to 255~

Note; On tile A~10S/L system,~ if ex) is 4' it accesses the 256
ports as it does on the AM-100/T (the add on the AMOS/L
FFFFOD-""FFFFFF)" 1+ the numbe!~ 1),,{,""',11 # It accesses
(on-board) 10 ports (addresses FFFEOO-FFF F.)I

]0 LX) 
;)

<e-xpr>
IOeX

!writes the tow' e of
!reads decimal port X

expr to decimal port X
laces the resu Lt into A

external 10
system are

the intenlal

A~4. R MEM X - Returns a positive integer which specifies the number of
bytes currently in use for various memory areas used by the compiler system.

PACECX) or SPACE$(X) - Ret rns a string of X spaces in length
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The s of these functions are literal strings or string variables.
For example, f AS is "Now is the time", the LEN function (",hich c es
the number of characters in a stei returns 15 in both of these cases:

PRINT LEN("Now is the time")

PRINT LEN(AS)

A.4.4.1 ASC
string A$",

char'octe CJ

ASl - Returns the ASCII decimal va ue of the first character in
The function ASCC!C il

) returns the ASCII decimaL va ue of the
67.

A.4.4. INSTR(X.AS - Rerforms a search for the substring as ",ithin the
st ing inning at the Xth character position. It returns a value of
zero if as i. not in or the character position if as is found within AS.
Cha aeter posit on is measured from the start of the string p with the first
character position represented as one.

,~.4.4.?' LCSCA$) ~ Returns a string which is identica to the argument
string CAS), with all characters translated to lower case.

A~4~4.4 LEFTC Xl 0 LEFT$C xl - LEFT$(A$,Xl Returns the leftmost X
characters of the string expression A$.

i1,.4.4,,) LEN(A$) ~ Returns the number of characters in the- string expression
AS,

A,4.4.6 MID CAS, Yl or MID$
characters of the string
extending for Y characters.

- Returns the substring of the
expression A$ starting at the Xth character and
A null string Is returned if X ) LENCAS).

A.4.4.7 RIGHTC Xl or RIGHTS(
the string expression AS.

X) - Returns the rightmost X characters of



SUMMARY OF COMMANDS, STATEMENTS AND FUNCTIONS A-18

A./,.4.8
string

UCS(AS) - Returns a string which is identical
ASl, with all characters translated to upper case.

to the

A.4.4.9 VALCAS) - Returns the numeric value of the string expression AS
converted under normal BASIC format rules.



~PPENDIX 8

MESSAGES OUTPUT BY ALPHABASIC

BeLow is a oompLete L 5t of aLL messages output by the ALphaBASIC system
(i~e~, BASIC, RUN, and COMPIL), aLong with a brief explanation of each~

B: tmarJ kaput
Youc p!'ogram attempted a fHe operation (OPEN, ALLOCATE, etc.) on
a device with a bad bitmap.

Break at linen
The program reached the breakpoint that was set at line n.

Can l t corn i nue
YOll have attempted to continue a
breakpoint p or which has reached
further (e~g~# it has reached an

program which is
a point where

END statement).

not stopped at ()
it can qo no

Cannot find xxxxxxx
The program xxxxxxx was not found.

COMPILE
8ASIC is teLlinq you that it is compiling your program.

how long (in elapsed time, not computing
your program~

I
i Le

Copying

time was X~X seconds~

BASI is telLing you
t'jme) it took to compi e

fr'om xxx xxx ~xxx

The program you are compiling contains
message is displayed as the fiLe
command is cooied into your program.

• ++INCLUDE command. Th,·
specified in the ++ INCLUDE

DELETE w1lat?

Yo,) nave specified a DELETE command without specifying what
Line(s) are to be deleted.

Device does not exist
The device you specified in a file operation (OPEN< LOOKUP, etc.)
'ioes not ex 1St.

(Chanqed"'SO t\priL 1981)
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Device dr ver must be Loaded into user or system memory
f yo are accessing a non~"DSK dev'ice, the appropriate device

driver must be loaded into user or system memory_

f)ev1 e err'or
er r has occurred on he referenced device.

l)evlce full
The specified device has run out of room during a WRITE, CLOSE p or
,ALLOCATE oporat ion" Pemembe that an ALLOCATE roqui res contjquous
disk space, so that a Device full error may occur when there are
still a numbe of non-contiguous blocks available"

Devl n use
The specified device is currently assigned to another user.

Device nor
The specified disk is not for use.

i5k not mounted
The specified disk has not been mounted. Mount it via the MOUNT
monitor command or via the XMOUNT subroutine.

Oivide zero
Your program attempted to perform a division by zero.

L'lcate label
Your program has defined the same Label, name more than once.

*** End of Program ***
You have reached he end of the program during single-stepping.

En t e ["' <CR> to continue:
You have reached
continue from the
abort the run via

a STOP statement
STOP s atement via
a Cant ro L,·C •

a
in your' program.
carriage-return!,

You
or

may
may

Error in Erra Trapping
An error occurred while you were in the error trapping routine.

'lle al1~eady exi ts
Your program tried to create a fi e which already exists.

File lread open
You have attempted to open a fiLe that is aLr
fiLe number.

iCe not found
BASIC was unable to locate t e specified fiLe.

open on the same

Filespec error
The f le soecif cation
etc.) is 'In errot~'"

system standard (i.e.,

you gave in a file operation
A l fi le speci'hcations must
Devn:Filename.ExtensionCp

( LOOKUP p

conform to the
) ~



OUTPUT BY ALPHABASIC

File type mismatch
Your program tried to pe form a sequential operation on a random
file or vice-versa.

FLoating point overflow
A floating point overflow occurred during a calculation~

ILLegal expression
The specified expression is not vaLid.

ILlegal 'function va ue
The specified vaLue is not va id far the particular function.

Illegal OOTO Or' OOSUS
The format of the GOTO or GOSUB statement is invalid"

ILlegal line number
The specified line number is invalid
65534)"

not between 1 and

I legal NEXT variable
The variable in the NEXT statement is invalid (e"g", nnt floating
poi nt '"

Illega or undefined variable in overlay
The variable specHied in a MAP statement overlay (via @) has not
been previously defined, or is not a mapped variable.

Illegal PRINT USING format
The edit format used io a PRINT USING st~temeot is ioval id"

Il egaL record number
The reL3t<lv8 record number' spec;"fied in a random file processing
statement l; "e", READ or WRITE) is either Less than the current
FILEBASE or outside of the fi e.

Il egaL SCALE argument
The argument given in a SCALE statement is invalid (the argument
must range between -30 and +',0) '"

II, LegaL size for variab e type
The spec fied vartabLe size
variab e type. Floating
binary variables must have

is not vaL id
point var; ~bLes

ices 1 through 5"

for the particuLar
must be size and

ILLegaL STRSIZ argument
The argument given in a STRSIZ statement is invalid",

IL egaL subroutine name
The name specified as a subroutine is not vaLid.

Illegal subscript
The subscript expression is not vaLid.
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Illegal TAB format
Your program has incorrectly specified a TAB funct

Illegal code
The variable type code B MAP statement is not valid.

I

Illegal user code
The specified PPN was not found on the specified device, or is not
in a valid format~

?Insufficient memory to initialize RUN
Memory is too full to handle complete execution of RUN.

?Insufficient memory to load program xxxxxxx
The RUN program did not find enough free memory to be able to load
t he spec i f i ed program.

Internal stack error (xxxxxx, yyyyyy) ~ PLease submit an SPR",
PLease submit an stating that you received this error message
and speci n9 the xxxxxx, yyyyyy numbers given in the message.

Invalid filename
The specified filename was not a legal filename.

Invalid subroutine version
The subroutine specified in the XCALL statement is not the correct
type for the processor (L or n you are running on.

(InvaLid syntax code]
An internal error has
Micro of is error.

occurred in BASIC. Please noti
Provide an example of what caused it.

At

10 to file
The program tried to write to or from a file that was not open.

line number must be from 1-65534
The Line number entered is not in the al range of line number's"

L,'I ne x: not found
The specified I •

'- 1 ne was not found u e1:: c"

?Nested ++INClUDE files are not permitted
Your program contains a ++INCLUDE command that specifies a file
which also contains a ++ INCLUDE command.

NEXT without FOR
A NEXT statement was encountered without a matching FOR statement.

No brea ints set
There are currently no breakpoints set in your program.

No source program in text buffer
You tried to campi e when there was no program in memory~

Operato interruot
You typed a Contro -c to interrupt program execution.

DWM-00100-01 REV 804
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Out of dot a
A READ statement was encountered after the data in att DATA
statements had been used.

Out of memory
BASIC has run out of memory 1 which to execute your program.

Out of memory =

COMPIL
finish

21tio" aborted
is telling you that it does not have enough free memory to

compiting ram.

ram name ~

You tr ed to SAVE or LOAD a program without providing a filename.
Enter the fl ename at this nt"

Protect on vioLation
Vour program tried to write into another account where you do not
have write privileges~

Record size overflow
Your program tried to read a filercord into a variable larger
than the file record size.

Redimensioned array
You tried to redimension an array.

REsur~E without er"ro
A RESUME statement was encounte but no error has occurred.

RETURN without GOSU8
A return statement was encountered, but not cor
has been executed~

esooocii ng GOSUB

Runtime was x.x seconds
BASI is telLing you how long it took to run your program~

?Runtime pac (RUN.PRG) not found
BASIC or COMPIL was unable to locate the run-time pac
not have sufficient memory in which to Load it.

#' or d d

I ?RUN file is in an incompatible format. The program file you tried to RUN
s not •• RUN fi or is from a different processor

Source line overflow
A line in the source program, including continuation Lines,
exceeds 500 characters.

Stack ove:,~'flow

BASICfs
rlesting

internal stack has
GOSUBs too , or

over'fl.owed" This is often
branching out of FOR-NEXT

caused

Subr-Qut'l ne not found
The specified subrout ne could not be found.
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Subscript out of f'ange
The spec fled subseri
or MAP statement for the

S out51
subsc r1

range
variable~

cHied n the

ax error
The syntax of the specified ine is invalid.

tern commands
BASI
withi

error

are illegal within the
system commands (LOA
B BASIC source program.

LIST p etc .. ) are not vi~l id

This is used as a catch-all error message indicating that BASIC
cannot ident'1 the exact lern dur'lng the execut the
SPE~ ified l'lne. Fo exampLe"" if BASIC encounters a r not
INITed li error message"" it d tern error/' because '1
doesn ' know how to handLe this

TemporariL a l rrays must be less than 32K
The array 5"12e you specif·ied 'is Larger than 32K es.

?Unab e to find ++INCLUDE file
One of your ++INClUDE
BASIC cannot locate.

Undef-jned Line numbei" or label

xxxxx"XXX
cornmands specifies a f1 e--xxxxXX", lC

The i ne
''1£)t de-f i

number or' LabeL spec i fied
within the program.

in a GOTO or GOSUB statement is

vat'iable
CO\\1PIlf~d

encounte an
prog ram", us i n9

variabLe.
the opt ~j on ff and COMF"Il

Unsupported fun tioD
program calLed a function which RUNSML rioes not suppor •

Al llows an alternate version of RUN call RUNSML. The
program is lch?'ntlcaL to RUN.. except that ~1t does not SUppOTt
tr gonome-tric functions no the LOG1 FACT, and
operations. Usi RUNSML saves memory for user who do not need
these functions. nee RUNSML can be used in place of RUN.
some f\L Micro dealers may rename RUNSML to RUN"PfH;", But f you
get ~hi efra message, you know you have the RUNSML version
rega Less of i s name.

Your rogram tried to write on a write-protected device

WI"'on9 number of subscripts
The number 0 subscripts spec fiedis not the- same as the numt')er

fined in the DIM or MAP statement for the subscrioted va iable.



APPENDIX C

RESERVED WORDS

Below is a list of the reserved words used by the BASIC compiler. Some of
these reserved words designate rout nes that have not been Implemented at
this time. However, you must not use of these reserved words as
variable names or labels. NOTE: This re r etion applies to string
variables as well as numeric variables. (For instance, ENDS and END are
both illega variable names.)

ASS
ACS
ALLOCATE
AND
APPEND
ASC
ASN
ATN
BREAK
BYE
BYTE
CALL
CHAIN
CHR
CHR$

LOSE
COMPILE
CONT
COS
DAT.A
DATE
DATN
DEF
DELETE
DIM
ELSE
END
EOF
EO\!
ERF
ERR
ERROR
EXP
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absolute value
arccosine
a locate file
log i OR lAND
write to end of sequential files
ASCII value
arcsine
arctangent
set breakpoi nt
ex it to monitor
memor y e
call subroutine
chain next program
character value
character value

Lose fi Le
compi Le PF'og ram
continue execution
cosine
data statement
system date
double arctangent
define function
delete lines
dimension
el.se
end of program
end of fi Le
Logical equivaLence
fi er'ror
error status
error
exponent 1ation



RESERVED WORDS

EXPAND
FACT
FILEBASE
FIX
FOR
GO
GOSUO
GOTO
IF
++INCLUDl:
INDEXED
INDEXED'EXCLUSIVE
INPUT
INPUT LINE
INSTR
INT
IO
ISAM
KILL
LCS
LEFT
lEFT$
LEN
LET
LINE
LIST
LOAD
LOG
LOGI0
LOOKUP
P1AP
MAX
1\'1 EM
MIl)

MID$
j\11N
NEW
NEXT
r~OEXPAND

NOT
ON
OPEN
OR
OUTPUT
PI~INl

SANDOEl
R.~NDOFl· FORCED
RANDOllcHZE
P~EAD

REM
RESTOf~E

RESUME
RETURN
RIGHT
RIGHT$
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ex mode on
factorial
·fi Le base offset
fi

initiation
program jump
call subroutine
prog ram jump
condltlona test
fetch source code from another file
ISA.M file
IGAM fi le
input data
input data line
search str ng
integer
input/out
ISAM control
kill file
Lower case st ring
left str'lng
Left st 'lnq
Length st 1'1 ng
variable assignment
Li ne
list text
Load prog ram
natura t Logari thm
base 10 arithm
LookuD 'file
map var")able
maximum vaLue
memory size
mid str'lng
mid st~~ing

minimum value
new J:;:rog ram

termination
expand mode off

ical compl.ement
on ( ERROR)
open f"l te

i calOR
outpui.:
pr nt on terminal/file
random i;'l Le
r"'andom 'f i Le
randomize RND function
r-ead data
remad< line
restor-e data
resume after error
subroutine exit
f-1qht string
right string

C-2



RESERVED WORDS

RETURN
RIGHT
RIGHT$
RND
RUN
SAVE
SCALE
SGN
SIGNIf ICANCE
SIN
SPACE
SPACE$
SO.R
STEP
STOP
STR
STR$
STRSn
SUB
TAB
TAN
THEN
TIME
TO
UCS
USING
VAL
WORD
WRITE
XCALL
XOR

(Changed 31 October 1981)

sub rout i ne ex i t
right string
right string
random number
run prog ram
save program
set scale 'factor
5i gn
set signi'ficance
sine
spaces
spaces
squa re root
step
stop prog ram
numeric to string conversion
numeric to string conversion
set string size
sub (GOSUS)
tab
tangent
optional statement verb
system time
to
upper case string
uS i ng
string to numeric conversion
memory wo rd
write 'file
external subroutine call

Teal XOR

C-3





APPENDIX D

THE ASCII CHARACTER SET

The next few pages contain charts that list the complete ASCII character
set" We provide the octal", declmal and hexadecimal. representBtlons of the
ASC I val.ups~

Note that the first 32 characters are non-printing Control-characters.



THE AS II CHARACTER

THE CONTROL CHARACTERS

OCTAL DECIMAL HEX MEANING

NULL 000 00 Nu II Ii l.l. character)
SOH 001 'I 01 Start of Heading
STX 002 2 02 Start of Iext

003 3 03 End of Text
fer 004 4 04 End 01 Transmissiof1
ENGl 005 :; 05 I'Y

f\CK 006 6 06 Ac I. e
BEL 007 Q? Bel. code
as 010 8 08 Back e
HT 01 'I 9 09 Hod zont a l. Tab
L>F iJI2 0 OA ne Feed

013 I DB Vertical. Tab
Ff 014 2 DC Form Feed
CR 5 OD Card age Return

016 14 DE Sh i It Out
SI 017 15 OF 8h i It In
DLE 020 16 10 Data Link Escape

021 17 1 Dev i ce Cant co I. 1
D 022 8 12 Dev'i oe Cant 1'0 t 2
DC) 023 19 Dev"1 ce Cant ro l. )

DC4 024 20 14 Device Control. ,-+

NAK 025 21 15 ive AcknowL e
SYN 026 22 16 hronous IdLe
ETB 027 23 17 End 01 Transmission Bl.ocks

030 24 8 Canee
EM 0:11 25 1 End 01 Medium

032 26 1A Spec
r l.1$3 18 Escape

0,)4 28 1 Fi l.e
GS 03S 29 1D Group I'

RS 036 30 E Record rator
037 1F Unit Separato



THE ASCII CHARACTER SET

PRINTING CHARACTERS

I

-
CHARACTER OCTAL DECIMAL HEX MEANING

SP 040 32 20 Space
1 041 33 21 Exc lamation Mark
" 042 34 22 Quotation Mark
/I 043 35 23 Number Sign
;I; Ot&t, 36 24 Dollar Sign
% 045 3? 25 Per'cent Sign
& 046 38 26 Ampersand
1 047 39 27 Apostrophe
( 1)50 40 28 Opening Parenthesi s
) 051 41 29 Closing Pa rent hE'S is

* 052 42 2A Asterisk
T 053 43 28 Plus
" 054 44 2C Comma
~ 055 45 2D Hyphen or Minus
, 056 1,6 2E Pe ri oel
/ 057 47 2F Slash
0 060 48 30 Zero
1 061 49 31 One
2 1)62 50 32 Two
3 063 51 33 Three
I, 52 34 Four
5 1)65 53 35 Fi ve
6 066 54 36 Six
7 067 55 3'7 Seven, I

8 OlD 56 38 Eight
9 071 5"1 39 Nine
: 072 58 3A Colon
; 073 59 38 Semi colon

D74 60 3C Less Than
= 075 61 3D l Si gn

076 62 3E Greater Than
: 077 63 3F Question Ma rk
@ 100 64 40 ial At

(Changed 3 October 1981)



THE ASCII CHARACTER SET

CHARA MEANING

A 101 65 Case tter
8 1 66 r Case Lette
!" 103 67 43 r Case Le erc

D 104 68 ii,4 r Case Letter
E 05 45 Case Letter
F 106 10 Lto Upper Case Letter
G 107 ?1 47

"
Case Letter'

H 1 0 12 48 Upper Case Letter
I 11,.) T' Upper Case Letter,i

j 112 74 4A Uppe Case tee
1< 113 15 48 r Case Lette

'I 4 4C r Case Letter
M 11 4D Uppe Case Letter
N 11 78 4E Uppe,' Case Lettet

1 '79 48 Upper Case Letter
p 120 80 50 Upper Case Letter
Q 1 51 Upper Casr Let er
R 122 5' Case ter,~

123 83 53 upper' Case Letter
T 24 84 54 r Case Lette:
U 125 85 55 Uppe Case l ;;:d'1i'p~'

,',< " ~ ~!

V 126 86 .56 Uppe Case Lette
W 'j e7 r Case Letter;) [

X 130 58 Upper Case Letter
y 31 89 59 r Case Lette

132 90 5A Upper Case Le te,.
133 91 5B ng 81"'21 ketr

\ 134 92 Back SLash
S' 93 Closing Bracket.~

136 94 Sf:: CC ,'cumT lel(
137 95 SF Under l in€'
140 96 60 Grave /6.,c cent

a ..t} 1 97 61 Lowel~ Case LA'!" ep

b 42 98 62 Lowe Case Letter
G 143 99 63 Lower Case Le-ttt:~f'

4t, 100 64 LO~le r Case Lette
e 45 101 65 Lower Case tte[~

f 146 102 66 Lower Case ter
9 47 103 67 we Case Let er
h 150 104 68 Lowe Case Lette

151 '105 69 Lowe Case Letter
1 106 SA LCt we r Case Letter

i( 153 68 Lower- Case L.ette
'1 :i1t 08 6C Lower Case Lette

m 1.5.5 109 60 Lower Case Let r
'1. .56 10 6E Lo we r Case Letter
0 1.57 111 6F Lowe Case Let er

( ed 31 October 1981)



THE ASCII CHARACTER SET

MEANING

p 70 Lower Case Letter
0 ?1 Lower Case Letter
r 72 Lower Case Letter
s ?3 Lower Case Lette
t 74 Lower Case Letter
u 75 Lower Case Letter
v n Lower Case Letter
w 167 11 Lower Case Lettel'
x 170 1 Lower Case Letter
y HI 121 Lower Case Letter
l 172 1 Lower Case Letter
{ 1 Opening Brace
I 1 Vertical, Line
} 1 Closing Brace

III 1 Ii l de
DEL 1 De l ete

CCh 31 October 1981)
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APPENDIX E

SAMPLE PROGRAM - NUMERIC CONVERSION FOR BASES 2 - 16.

This ix contains a sample AlphaBASIC program that converts a number
between one numbe basE.' and another" You may convert numbers from the
binar'j! through hexadecimal (2-16) number bases to another number base in the
same ranqe", Fa example.", you can translate an octal number to its
hexadecimal form, or vice versa~ Below s a sampLe run of the program:

"CONVRTH-~CONVERT BETWEEN NUMBER BASES
16
ram)

I
The

FRor~ RASE? 0

prog ra'fi:

364
- 101101100

10 ' "CONVRT" -,," PROGRAM TO CONVERT BETWEEN NUMBER BASES

100 MAPl IN'VARIABI_ES
105 MAP2 IN'NUMBER,S.50
110 MAP2 IN'BASE.F

200 MAP1 OUT'VARIABLES
205 MAP2 OUT'NUMBER,S
210 MAP20UT'BASE.F

300 MAP1 \fA ID'DIGIT p S,16/'0123456189ABCDEF"

(Changed ':;n Apl'i L 1981)

'INPUT BASE VARIABLES
!i number string
!base of input number e

, 2 through 16 valid
'OUTPUT BASE VARIABLES
'output number string
~ base of output number?
j 2 through 16 valid
[VALID DIGITS
! base x Gonta'lns x Leftmost
! digits



SAMPLE PROGRAM - NUMERIC CONVERSION FOR BASES 2 - 16. E-2

MAP 1 M SC'VARIABLES
905 MAP2 BASE10'NUMBER,F

91 MAP2 ERROR'FLAG F

) MAP2 LEADING 'BLANK" F

MAP2 LOOP'1 ,F
925 MAP2 LOOP '2 ,P
930 MAP2 WORK'1 P

000 D
1005

(] (]

015

'MISCELLANEOUS VARIABLES
!i string converted to
! base 10
Iflag set if invalid digit
! found
!fLag reset when first non-
, blank character found
'FOR-NEXT index #1
!POR-NEXT index #2
!scratch variable used in

conversion to output
base

!START OF PROGRAM
SPLAY 'BANNER:
PIUNT CKR$ <:54); "CONVRT"; CKR$ (34); "--CONVERT BETWEEN NUMBER BASES"

INT TAB 10);HEnter positive numbers!" any base fr'om 2 to 16 f1

PRtNT TAB(10); (Enter a zero to PROM BASE? to end the PI'ogram.) H

2000 ENTER'IN'BASE:
PRINT

2015 INPUT "FROM BASE? ",IN'BASE
2020 l[ IN'BASE~O GOTO END'O['PROGRAM
2025 [IN'BASE>~2 AND BASE<~16 GOTO
2030 PR INT CHR$ (7): "INVALID BASE I"

2035 ~OTO ENTER'IN'8ASE

!ENTER INPUT BASE
'blank line between header
\ or previous conversion
!set to zero in case of

carriage retuf~n

!enter input base
!if zero/carriage return, end

ENTER'OUT'BASE
!bases 2 to 16 only
: re~enter base

2200 ENTER'QUT'SASE:
205 OUT f8ASE~O

2 10
'1:5

22:~0

INPUT Ii TO BASE? P,OUT'BASE
IF OUT'BASE~O GOTO ENTER'IN'8ASE.

OUT'BASE>~2 AND OUT'BASE<~16

PlUNT CHR$ (7 ; "INVALID BASE!"
GOTO ENTER'OUT'BASE

GOTO

!ENTER OUTPUT BASE
!set to zero in case of

carriage return
!enter output base
:if zero/carriage return,
j re-enter input base

ENTER' IN 'NUMBE.R
!bases 2 to 16 only
re-enter out base

2400 ENTER'IN'NUMBE.R:
:~405 TN" NUMBER=IHI

2'+10 PRlNT '"BASE'";IN'BASE;"NUMBER?
2415 INPUT LINE H",IN'NUMBER

;

!ENTER INPUT NUMBER
!set to nuLL string n case
! of carriage return
!prompt for '1nput number
!enter input number

2420 VAlIDATE'NUMBER: !CHECK/CONVERT INPUT NUM8ER
:'425 LE40 NG'8LANK~1 ; ERROR'FLAG~O !initialize Hags
2£•.30 f}i\SE'i01NUMBER;;;;O !initiaLize base 10 number'

FOR LOOP'I~1 TO LENON'NUMBER) !eheck one character a time
:'4 1+0 t IN'NUMBER[LOOP'I;1J<-'>"" GOTO NON'BLANK !skip if non~bLank

2445 IF LEADtNG'I3U\NK~O LOOP'1~LEN(JN'NUMBER) 'if not leading
2450 END'lOOP" ! bank, end

convers'\on of



SAMPLE PROGRAM ~ NUMERIC CONVERSION FOR BASES

ig itsmo

!next val d or end
! l'f bac:! haracte
j found c hee k

no furthe

BASE1 'NUMBEP-BASE10'NUMBER*IN'BASE+LOOP'2-1
ERROR I FLAG.'O
lOOP'2-IN'BASE

'LOOp t 2;
NEXT LOOP' 2
IF ERROR'FLAG<>O LOOP'1-LEN(IN'NUMBER)

2,,00
2505

nc!mber"
ot wise skip

NON'BLANK: PROCESS NON~BLANK CHARACTERS
2460 LEADING'BLANK-O reset Lead no blank f ao

non~blank found
2465 ERROR'FLAG-1 assume inva id character

! unt i l va 'i d on€< 'found
FOR lOOP'2-1 TO IN'BASE CHECK FOR VALID IGIT using

valid hacacte list
2475 IN'NUMBEPCLOOP'1;1J<>VALIO'OIGITCLOOP'2;1J GOTO ENO'LOOP'

!invalid har'aeter,
! t t

conve and 5h ft
!reset--vaL found
ino need to c
1

251 END 1 LOOp I 1:
251 NEXT LOOP'1 !next rha ter in

st i ng

,, ERROR'FlAG-O GOTO CALCULATE'OUT'NUMBER
INT CHR$(?I;"INVAUO BASE";IN' "NUMBER!"

ENTER'IN'BASE
I bad ChrH'acter
1 ,Pdispay
[messaqe and

CALCULATE' 'NUMBER: 'CONVERT TO BASE
mXT f NUMBER:;:;,qt ! start wi t

o ONTINUE'CALCULATION:
t; WORK' ;;;::INT(8ASE10~NUMBER/OUT~8ASE) !remainder~ 0 number/base is

base 10 value f next
d it go + right

left
OUT'NUMBERzVALIO'OIGITC1+BASEI0'NUMBER-WORK'1*OUT' +OUT'NUMBER

! '1'1 +,r~ to ust for pes t on
in valid igits str ng

BASEI 'NUMBER-WORK'1 new number integer pa
j o'Y number'/base

2630 F BASEI0'NUMBER<>0 GOTO CONTINUE'CALCULATION 'done when new
I number []

PRINT'OUT NUMBER:
2805 INT- HBASEIl

; OUT'
!PRINT OUTPUT NUMBER

"NUMBER ~ ";OUT'NUMBER

(,:905
GETJNEXT:

SOTO ENTER'IN'BASE !start over from t

ENO'O 'PROGRAM:
901 END

!END OF PROGRAM
!go th the fcH'ff! Lities





BASI USER'S MANUAL - INDEX

&

I ;

Index

3,,2

3-1

3-3

10-16

3-3

10-16 to 10-1?

A-I0

11-11

Page Index-l

ABS(
Absol e vaL
Account specification
/1, S X)

I ALLOCATE •••••
Al " , , "
Al ic characte
Al ric haracter
AM-100 nst tion set
AMOS command level
,AMOS moed tor Leve

st L (@)

I APPEND mod"
L cat i on prog ram

Argument
Argument list ••
Ari thmet -j c stack
Arra alLocation
Array efault size
Array var'iable

Numer-i variable
String va le

ASCCX
ASC II ,

f'sand
st

&)

11 A-14
11-2
2-9
1 A··15
1 15-1 A-6 p 8-1 to 8-2
1-1
1~2

1-2
8-4
2-1
2-1

3-1
1,-1
3··3
15-5# 1 A-I0
1-2
11-1 # 11-5 to 11-6
18-3
18-2
8-2
4-3
4-1 p 4-3
4-3
4-3
11 ,,2 R 11-5 p A-I?
1 11-5

(Changed 3'1 October 1981)
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B~3

A~15

8~11r 1
11

3~5

15~1

1 A~15

1-1anguage

Lat i ng sequence
I I format

B,AS B~1, C~1

2~4

9-8
2~1R

12,,,1,

2~1 to
1-1
2~1

2-1
1-1
2~1 to
8-5

nte rupt

a ronym
'1 Ler

If' interpreter'
ElftS! Language

PRG

prog ram

variabLe

Co

2-6

A~4

16-1

8-1
2~1 to
2-9

10-16 to 10-17

10-5, 10-1 A-7
10-17
10~1 1 16-1, A-6
A-14
11-5
1 A-15
15~1, 1 1 B-2
1-1 to 1~2

3""3

16-2
1
10",,2
2=-1 r

2~8

2=1
2~5 to
1-2
2""1,
1

r-,IT1ma separator
l ,$

OMPIL Lay
OMPIL",
OMPILE

r
lee mode "
Le opt 'j on

) ,~CHR$(X)

CLoc 1 k
L,LlS
OBOL language

CALL
Car age return/linefeed
CHf4. N G

HR X

I

I

I

/0
/ T

i L i'19
C,----" tdnt

ONT

prog ram

2-5
2""9
2-9

2-8
5-2

9~2 to

trapping 17-3

t on L '1 ne
funct on

2'"7, 3-1
11 'M"4

1 A-3 to A~4

I Octobe 1981)
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ControL-variab e
COSlX ,,'"
CPU line lock
Creating a program

10-4
11-4, 1I-'1S
12-3
2,,6

Di\TII
Data file"
Data format

Ar ray st rue ture
B~1nary variable
Floating point va iable

impLe variab e "
St ing var able .
Unformatted variable

Dat recoi"d" "
Data ructure
Data t,YPc
DIlIE
nil IN x, Y)

ing
i ng features

DELETE "".
Device specification
I) 1M , • , • , , ,
Dimens on a ray "
Direct statement
Disk storage

command fi le
Duplic line number

3,,1, 10-111, A-6, 8-S
19-1
1 4-1, 6-1
1-2
1 8-S
1 8-S
1-2
1-2, 8-5
1 8-S
19-1
6~1

7-3
1 II-IS
11 A-1S

8-11, II-S
2-6
9,·4 # B-1, 8-4, 8-6
2~'9

8-4, 1 11-6, B-6
4-3, 10-2

, 10-1
1-1
16-2

9-6

11-110-1

A-14

A-16
A-16
A-16
1 11-16

1

1 '. ,

2-,3
13-1
1 A-8
1

10-16
1(1-16
10-16

1
11 ''"S
111-,'11,

17-1
8-4
3-2
3-1
8-1
11
3~!+

3-4
13-11

Ex mode "
Expanded TAB function
Ex ression •• ~ ••

Function with argument
Numeric constant
Numer;jc va able

Editing a program
Ed"1 t ng mas
ELS
ENI) , •
End-of- i l
EOf X
fRf X
ERRl )
ERROR
Erro propagation
En'or t ng
Even address
Exe lamat on mark symbo
Ex amation L (!
Executicin mocie
E'XP .i0
EXPIINI)

(Changed 31 October 981)



Baige

1(J-16
10-'16
10-16
1CI-16
11-5
5-1
13-1
2-1, 2-3
2-3
15-7
18-1
2-1, 16-1
18,,1

11-2, A-14
'15-1, 15-4
15-10
15-8
15-10
15-12
15-,8
15-9
15-6
1 5~~11
15-11
15-12
11-,4
2-9
19-1
< B-3I

11 A-14
8-4
8,-5
14-1
1-1
4-2
6-1
4-1, 8-4
1 B-4 to B-5
A-11
13-1
12-2
11-1
11-1
11-1
11-1
11-1

18-4, 1 13-5 to B-6,
1 10-8, 13-6

l

tor caLL

st i ng ~ '"
t,ed output

i L )'1 urn be r
it spe if cat'!

KILL

ALPHA BASIC USER'S MANUAL - INDEX

/0 st ement

F '2 st ture

P,lPUT

loating int array
c ting ooint data •

lflg oO'int for'mat
Laati Doi hardware
oati nt instruction

ti int number •
ting int va able

Cont

t st "
on }.H'OCe-sso

term
1M3

tension "BAS
tension "BA,S

Ex '101'1.", DA T
Ex c' PRG

RUN
leflS i on SBR

GETMEM

GOrD

I LOOKUP
OPEN

INT

• INPUT LINE

I

ed 31 Oetober 1981)
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Hardware floating point
Higher-level language

A-3
11 19-1
19-3
1 19--13

15-5,

6-6

A-a

1 A-10

19-5, A-I0

1

1

1
11
6-3
11 A-14
6-3
6-3
4-1 6-2 to 6-3
9-2
2-1
2-1
1-1, 2-1 to 10-1
3-3

12-1 to 12-2
1-1
12~'2

1 A-a
3-5 to
19-1
15·
19-1
1
18-4
3-5, 10-1
15-10
11-4
10-·1

statement

Input Ll
I NPUT LINE
INPUT mode
INSTRCX p 13$)
INT onverslon
INT X)
Integer constant
Integer truncation
Integer variable
Interact ve command mode
Interactive compile
Interactive interpreter
Int01"d tive mode
Int raet ve mode dir'ect
Interrupting programs
ISAfVl ~ _~ _~ ~ ~

ISAM statement
ISM13LD

I/O port
IIO processing
!OlX) "
IF ~"" ~

INCLUDE " "
Index fi le
INDEXED " ~

Indexed Sequential File
NDEXED'EXCLUSIVE

INIT monitor call
INPUT

I

I
I

I

KILL 1 A-9

A-S
3-2 to 3-3

A-17
10-16

11 A-17

6-6
A-S, 8-5 to 6-6

A-17
A-9

3-5
1-2
11-,6

2-6
9- A-4,

2--

7-1
11
10-1
2-3
2-7

LIST

Labe l

i ("1\- ed ti
Line liibeL
l-ine number·
Line-teed
L i nefeed key

L O.A. D

Labe name

LENCA$)

CS A$
LC eX)
lead ng bLank
LEFT$ ~

Left-reLati e (+ position

ccr· nged 31 October 1981)
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I

Load nQ
LOG X
LOG10 ~

ica
ieal

LOOKUP

a prag ram

(Boolean) operato
record

2-3
11
11
6-2
15-3

'I B-1 to B-2

Lower case character 4-1

8-11, 8-3 to 13-4, 8-6
8-2

A-17
11-1, 11-5
2-8

7-1, 11
7-2 to
2-1 to

to 1-2

5
1=1#
B-2

1
3-4
1="1
3-/{

2-2

6-1,
8-,6
8-6
8-4
8-6
8-4
8-2
8-11
4-1
5-1
4-2

code
Value ~ ~

Var ab e name
MAP statement format
MAP statement syntax

var able "''' "
Mathemati al operato
Mathematical variable
Maximum t ne l
MEM X) ~". ~ ~

allocation
Memory ng
Memory partiion
Memory use
MID$ function
Mode i nd
Mon'itor Level
MOLINT ~ ~ " "
MuLtiple statement Line

MAP ~ ~ " " ~

MAP statement
Origin
Size

Name terminator

NEW " " "
NEXT
NOEXPAND
Norma ( ) variable
NuleO)
Nu l st ring "
Numer argument
Numer conversion
Numeric function

I Numeric si licance
Numeric variable

8'i na y "~,, ~

Floating point
Integer '" '"
St i ng
Unlor'matted

ect code
eet fi e

4-1
11-5

1 B-3 to 8-5
3-4
4-1
8-5
6- 10-1 11 11 11·,17
11-1

E-1
11-1
10-20
4-2

8-4
4-1 p 6""1 # 8-4

6-3
8-4

8-,4

1-1, 2-5, 9-3
2-3

(Changed 31 Oetobe 19(1)
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A-I0

I
I

e prog ram
ON "0 CAll "
ON - GOSUB
ON ~ GOTO "
ON ERROR GO TO
OPEN

rator
!"atof

OUTPUT mode

1 2-1, 2-4
10-1 A-I0
11 A-I0
10-1 A-I0
17""1, A-9

15-1. 1 15-6, 15-12 to 15-1
I 19-5, A-I0, 8-1 to 8-2
5-3
5-2
1

PEEK

3-1
2-2
3--3
2-3
I 10-2
10-,1
2-2

2-7

10-16, 13-1. 13-11, 1 IS-I,
IS-II to 15-1 A-I0
10-1 1 1 13-1, 15-1
A-I 8-3
10-16
2-,4
2,,1, 9-8

1 10-5, 10-20

15,-1
15-1,
5~1

12-1
6,-3
15-3
12-1
12"1
15-1
4-2

rurl "
statement

lation
i ng

execution"
form
indentation

erruption
Cabe L
Li oe

i nt zone
Prog ('am
Program

Packed binary format
Parameter descriptor file

ram
ram

Pr'ogram
ram
rarn

Program
Pi"Og ['am
Program

Parentheses ~ ~ $

PRINT

F'ef ent sign (%)

iea block
P~lys'i at memo
POKE
Pound ~ng (In
Pre i5ion

PRINT USING

I

I
I

RANDOM mode
Random access d sk file
Random access fil.e
RANDOM type
RANDOMtFOR E mode
Random numbe
Random numbe generato seed
Random number sequence
RANDOMIZE" "

10 check ~

Re"~ent rant code
REIID

READY
Record-number-va iable

I A-I0
15--1
1 19-1
15-4
15-6 to I A-I0
10--18
1(1-1 11-3
10-18
10-1 A-11
8-5
1,-1
10-18 to 10-19, IS-I, 1
15-1 1 1 A-II,
2-2
15-7

1
8-5

(oh 31 October 1981)
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11

S-6

A-IT
17-3 to I

8-S
8-$

I

8-$

i
3-2

1-2
1[)-I
17~1#

I
4-2

1 A-17
11=7", A-17
7'~1

0-1
18-2
2--1 to
A-3, A-S, 8-1, 8-4
B-6
-'I 2-1 # 2-6

2-1 to
2,,9

cord-size
ReLative
REM ~ ~ ~ ~

Reserved word
Resident mon tor
RESTORE
RESUME
RETURN
RIEHT$
RIEHT$( X)
RIEH T(

Right- lative (-) position
RND(X
RTN i fist rue ion
RUN ~ ~

RUNSML
Run~time pac e
RUN,PRG
Running programs

I

I

5-3
I I A-I $
1I A- 1$
11-1
0-3

IT-A
1-2
2,,1 to 10-1
11-7, A-I6
11 A-16
It A-l$
7-1
10-1
10-1
10-4, A-7

I A-I 8-2

B-3

A-S, 8-S

A-I

A-12
A-14

1
A-IS

A-S
1I

2-3,
2-3
2-3
2-3
14-1 to I
14-1
4-2

I 1-3
7-1
10-16 to 10-11
IS-1 to IS-2
11-4
11

SAVE

SGN(X)
SIGNIfICANCE
SIN( )
Sing e-
Sof error
Source code
Source prog!~am

Sf'ACE$(
SPACE )()
SQR(X

re bra kets
Statement modifier
Sta 0rnent verb
STEP
STOP
STR ,
STR$(
STR(X)
Stt~ing a ument
Stt'ing array

Say i ng a prog I~am

Saving a source file
Sav'ing an object fI e
Scale ~ '" ~ ~ '"
ScaLe offset
Scal'ing factor
Seed
Semicolon separator
Semico on ;)

Ial dIskfHe
ial nput processing

I

I

(Ch 31 October 1981)
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5-2
8-5
4-2
11-5
3-5, 4-2
6,-2
4-2
4-2
4-2
4-1 to 4-2
4-2
4-2
1 1 A-I
4-,2
10-3
1-1
7-·3, 10-2
4-1
7-1, 11-6

7-1, (-3
(-2

8-5
19-1 to 19-2
12-1
2-3
3-4
3-3
12'-1, 16-2

8-3

Page Index-9

TAB " " "
T!\NCX)
Ter'minal
THEN
TIME
Timeshar'ing
TO " '" ~ "
Tra Ling bLank
Tr"ee st rue tun?
Trigonometric function

COde

UCS$(A$
UCS .AI
UCS(X)
Un-forma ted data
Unformatted variable
Upper cas character
User impUf'E' area
USING " " ~ " ~

USI MODIFIER

VAL CAl
variable

(Changed 31 Octobe 1981

13-11, B-3
11 A-15
11-4
1 A-8
12-2 to 1
1-1 to 1-2
A-7
10-16
19-1
11-3
4-1, 18-2

11-7
A-18
3-5

8-5

4-1
18-3
13-1
13-1

'5-3, 11

A-15

A-18
6-1
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VariabLe th
VariabLe name
Var'iabLe tree
VUE " " " • •

1-2
1 4-1
8-11
2-6

o

11II

Word boundary
WORD(X)
WRITE • " • "

8-4
12""1 ,
1
1

A-16
15-1,
1

1
A-1

1 15-1
B-2 to B-3

XCALL .
XMOUNT
Zone

( ad 31 October 1981)

18-1, A-13
B-2
10-16



TECHNICAL PUBliCATIONS READERS COMMENTS

We appreciate )lour help in evaluating our documentation effoi'ts. Please feel tree to attach additional cornments,

If you require a written response, check here: 0

REV 803

NOTE This form is for comments on documentation only To submit reports On software probiems, use Software
Performance Reports (SPRs), available from Alpha Micro,

Piease comment on the use1'u!ner,s, Qrgflnizatlon, and clarity of this manual',

Did you find errors in rnan",a!? if so, piease SfH,clfy the errol- and the f1umber of the page on which it occurred

What kinds of manuals would you liI,e to see in the future?

Please indie<lte the type. of reader thtH yall ,epr8sent \check all ,hat BpplVi

C] Aipha Micro Dealer or OEM

o !\ion"pl'ogl-ammel', using i\lpha Micro computer fo,-

[] Busin8% appiications
CJ Education appiications
u Scientific applicaTions
[J OJ'her (p!ease specify)

"-_-1 PI'O\lrarnnlef

[] i\ssembiy iimguage
CJ Hifjlwf,level ianguage
,-', l~xpe(i8nCed pmgrammer

::::::'1 Little programming experience
St\)den1

f.] Other (please specify),

Nl\ME

T1TlE

ORGANIZATiON

CITY
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