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1.1 Overview of Microsoft QuickBASIC

This manual documents differences between the Microsofts Quick BASIC

Compiler and the Microsoft BASIC 2.0 Interpreter. The interpreter is
described in the TBMs Personal Computer BASICA reference manusl and

the COMPAQs Portable Computer BASIC Reference Guide.

users who are familiar

The Microsoft QuickBASIC Compiler is intended for
apeed advan-

with the Microsoft BASIC Interpreter, but want the size and
bages of compiled programa.

The following are features of the Microsoft QuickBASIC Compiler:

* Flexible array dimensioning. Dynamic arrays allow you Lo use
variables to dimension the array. This has two advantages:

1. Compatibility with a greater number of existing BASIC pro-
grams is provided.
2. There is more efficient vae of memory.

s Support for alphanumeric labels. The compiler does not Tequire
line numbers, and allows the use of alphanumeric labels. With al-
phanumeric labels, you ean give your statements and subroutines
descriptive names. This improves program read ability, and can pro-
vide simpler debugging.

Enhanced graphics. These are available through the Microsoft
QuickBASIC Compiler graphics feature set.

s Ability to trap many kinds of events. The compiler’s error-
trapping features are explained in Chapter 3 of this manual.

terosoft QuickBASIC Compiler also features a run-time module that
ronment. This feature allows you to develop a

system of related programs that will use the same run-time environment
without requiring that the run-time environment be saved as part of
executable program file. 'I:he run-time module is loaded when program ex
cution begins; later execution of chained programs does not require reload
ing. For a system of four programs, this can save a substantial 100K of di

space.

The M s {
pontains the run-time enyl
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1.2 Using This Manual

This manual sssumes that you are familiar with the Microsoft BASIC
language and with the M5-DOS2 operating system, and that you are able to

create and save a BASIC source file on your system. If you have questions
e, refler to the BASIC reference in Chapter 8 of

about the BASIC la uag;
this manual, and the BASIC reference manual you received when you
bought yvour computer. The Microsoft QuickBASIC reference in Chapter 9
includes only langunge features that are new or different from these of the

Microsaft BASIC Interpreter.

Table 1.1 will help vou find what you néed to know to start using the

Microsolt QuickBASIC Compiler.

Table 1.1
Loeating Information

For This Information

See

How to install the compiler and
linker saltware

Hew to set snvironment
variables for use with the
eompiler

What changes you need to make
to your interpreted programs
hefare you can compile them
How to gse the new language
features of Microsoft Quick-
BASIC in your programs

How to use alphanumeric labels
How to run the compiles

How to link and run a BASIC
program

What metacommands are and
how to use them

How to create modular programs

Chapter 2, “Getting Started”

Chapter 2, “Getting Started”
Chapter 3, "Developing a Program”
Chapter 3, “Developing a Program”

Chapter 3, "Developing a Program”
Chapter 4, *Compiling a Program”
Chapter B, “Linking and Running a Program”

Chapter 6, "Using Metacommuands”
Chapter 7, “Creating Structured Programs"

[P —
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Table 1.1 feontinued)

Fur This Information Bee

How b0 incorporate Chapter 8, "Using Assembly-Language Routines"

assembly-language routines
into your HASIC programs

How to wse the onhanced Chapter 9, “Microsolt QuickBASIC Compiler
E;’inph'lrl features of Referonce”
crosoft Quick BASIC
A summa al all the Appendh _|'..| HH“T}'II'HIT}' of Commands”
Mie llnu‘“’&u‘w KHABIO
Campiler switches
A sammary of all the Appendix A, “*Summary of Commands®

Microsoll Quick BASIO

(:ﬂl'l'l'pﬂt]' metacomands

A list of 1h[.|lul litie editor hp pe:uﬂx ”, "Lt!li.[ls the i:l'i]_i'l.tt Line E-Cli'ldl"
commands

A list of Microsoft HASIC Appendix B, "Microsoft QuickBASIC Reserved
reserved words ords”

Explanations of error Appendix F, "Error Messages”
messages given by the

compiler, the linker, and

the run-time system

An explanation of the teems  The glossary
uged in this manual

Once you become more familiar with the Microsolt QuiekBASIC Compiler,
YDT m{l.y want to refer to Appendix B, “Questions Most Frequently Asked,”

and Appendix C, “Listing File Formats."
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1.3 Notational Conventions

The following syntax notation b uwed In this manasl;

Command names  Bold typeface within the text indicates command
namen, as in the following sentenee:

It in necessary Lo speeily the library name on bhe
link command line, .‘

Bald Lype In also used occamienally 1n Lhe text for
emphanis.

H.:}I‘nu indicate places whers specific terms, sup-
plied by the user, will appear. For example, in
bascom filename

filename ia ftalicized to indicate that thisi=s a
general form, and that a specific Alename will be
substituted for filename in an sctual command.

Italies are also used occasionally in the text for
emphasis,

Italics

Screen text This special typeface is used to look similar to
the text on the sereen or in a program. 1t used
far sample programs, screen output, and com-
mand lines, as in the following:

10 print "This is a sample program ling,*

Input text This special typeface is used to indicate input
you enter II“ rEapumI; E.n a prompl. In the follow-
ing example, “sample” is entered in response to
the “Souree ’ﬁlennge" prompt: %

Source filename [.BAS]: sample

CAPITALS Capital letters are used in the text to indicate
e T
the dod ntation only; th
enter these words in capital ietters. o



[Brackets]

must apeeily cither & line number or a line
mlu Ihr.ub,lut.nl'thm

Varumllun u-mtmmmm
ﬁtEIHmnI' mnﬂhrhm
muat be chosen unless the
enclosed in square brackets. For example, in the
statement

RETURN [ | linenumber! linelabel} ]

the argument s op-
tional, lmlll’muuun nl it must be

either -hm number of & label.

“ﬂ“'“i""““ m"‘mmﬁ_; .
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This chapter tells you what you need to know to sel up your eompiling wnd
i”lklﬂlﬂ environment Lo create programs q.uickly and |.~I%.ri.u|.tl . Bectlon £.4
explaing how Lo set up the compiler and linker on & system with twao
floppy-disk drives; Section 2.5 explains setting up your eompiler and linker
e & hard-disk aystem. A practice session at the end of this chapter gives
you the opportunity to test your setup and become familiar with the opera-
tion of the campiler.

qu ou have never used a compiler before, you may want to read Section 3.1,
CUnmpilation versus Interpretation,” first. Before you begin using the

Microsoft QuickBASIC Compiler, you should follow the preliminary pro-

Ftﬁuﬂfn deseribed in this chapler, The preliminary procedures include the
allowing:

*  Copying (or “hacking up™] your system disks
* Organizing your compiler and linker software
= Setting up your MS-DOS environment to work with the compiler

If you are unfamiliar with any of the M3-DOS procedures mentioned, please
consult yeur MS-DOS manual for instruetions.

2.1 Backing Up Your Disks

The first thing you should do when vou have u.cm'ra.pped ur kage is
make & working copy of the compiler disk using the Nﬁ-ggﬂ II;;IE:KGUF\"

utility. Put the original disk in 2 safe place and use the copy from now on.
If the copy is ever damaged or dmtmytd, you can make new copies from the

original disk.
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2.2 Disk Contents

Your Microsoft QuickBASIC Compiler disk contains all the files listed in

Table 2.1.

Table 2.1
Disk Contents

File Deseription

HASCOMEXE The Mierosoll L!llirk BASIC ( -14|||||‘|i.|1'r

HRUNIO.EXE The Microsoft QuickBASIC run-time module
BRUNID.LIB The Microsoft QuickBASIC run-time module library

BCOMI0.LIB The Microsoft QuiekBASIC alternate run-time library
READMIE. DO List of recent software improvements; not always
present

2.3 Setting Up the Environment

Before you can compile and link programs you must make sure that the
compiler and linker can locate all the files they need Lo process your pro-
gram. The required files are as follows;

File Type Description

Executable These are the files that are executed as your pro-
gram is processed. The names of these files are
BASCOM.EXE, LINK.EXE, and BRUN10.EXE.

Library Al Iipk time, the linker LINK.EXE attempts to find
&e library file required by the object file and link it

vour program. The names of the library fil
BRUN10.LIB and BCE}MIH.LIIJB. s
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W |”5'|_i ¥ou start Lhe cnmEilrr or linker, it cheekn bo soe if you have defined
certain “standard places” Lo search for the necessary lles, You can define
these places by using "environment variables.” Environment variables e
defined al the MS-DDS command level using the PATH and SET com-
mands. {Environment variables can also be defined in the AUTOEXEC.BAT
file.) They are ealled environment varinbles beesuse they sre sffeetive
throughout the environment in which s program ks executed,

The PATH :'r'afll-i!.h]'l.‘ tells the compiler where to look for exeeutable fles, and
!-:l'-* Lif environment variable tells the linker where Lo look for any libraries
it needs,

Use the PATH command to define the PATH variable, The command has
the fallowing form:

PATH pathname [:pathname ]

The PATH variable can contain more than one pathname. Pathnames
must be Si‘!}mrnltd h}' asrmicolons [:_] Far r:n!ll.lu]JE-, the 'b“ﬂ'l'l"lll'lﬂ commiind
tells the eampiler to search for exeeutable files on Drive A in the direct
mamed BIN; then, if necessary, in the directory SRC, and then to search for
library files in the directory LIB on Drive A:

path A:vbin-Ar\sro
set Lib=R:\1lb

Files that are linked with BRUNI0.LIB require the presence af the run-time
module fle BRUNLO.EXE when the program is man,

2.4 Setting Up Your Compiler:
Two Floppy-Disk Drives

using a computer with twe Hoppy-disk drives, will want to
:l;!;lrf::l :r;qu! Eshwuepau_bhat one drive contains a disk that has the com-
iler, libraries, and run-time module on it, and one drive contains the linker
and the program you are working on. Because the mﬂuﬁll:::kﬂ, and
libraries will not fit on one disk, it is easiest to copy all the files you need to
compile your program onto one d.1_sk.- and all the you need to link and
run your program onto another disk.
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r system you will nend Uhe Tellowing:

J diskn. One disk sl bee 5 %
Led with Lhe l.IIHI switeh,

system” dimke;

T pet up you

1. Two blank, [eorr ammbie
that is, a digk formatk

The backup disk of compiler soltware.
A enmputer with twe foppy-disk drives.
An M3-DOS system disk.

A copy of LINK.EXE.
A text editor or Microsoft BASIC interpreter.

B O ok oW o

A sample setup i given below:

COMMANE, COM
BASCOM, EXE
BRUNIOEXE
BooM1O LED
BRUNIO.LIE

Digh L1

Disk 2: LINK.EXE
Text editor or BASIC Interprater

Source program files

ment variables should be given the
k 1 will be in Drive A an Disk 2 will

Using this sample setup, your environ ‘
values shown below, assuming that Dis
be in Drive B: J
PATH Azl
SET LIB=A:)

iler

With the above setup, use Drive B as your default drive. Run the com
fram Drive B, so that the output files [the abject file, listing file, map E.l.e,

and executable program file) are written onto Disk 2.

2.5 Setting Up the Compiler:
Using a Hard Disk

I you have a computer with a hard disk, you will i
piler, linker, and library files onto hhe] hu?&i:t Ir;n:t;mt#:dc:hﬁ

you place the executable, library, and source files in te di ies
d“d set your environment variables accordingly. Rﬂ[m:r;ﬂmﬂﬁm
ocumentation if you are unfamiliar with erealing directories.

i4
4
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To set up your system you will need the following:

1. The backup caompiler disks
2. A computer with a hard disk
3. A copy of Microsalt LINK (if it is not already on the hard disk)

The following is & sample hard-disk setup:

S BINY BASCOM. EXE
SBINYBRUNLO, EXE
SBINYLINK.EXE

MLIENBRUNLO . LIB
SWLIENBEOMIO. LIS

Using the previous sample setup, your environment variables can be given
the values shown below:

path Cihbin
et 1ib=C:%1ib

2.6 Practice Session

This section shows you the steps involved in compiling and linking a pro-
gram using the Microsoft Quie BASIC Compiler, By following these steps

you can produce and run an executable program file.

The practice session assumes you are using the sample disk setup and
environment described in Seetions 2.3, 2.4, and 2.5, The firet thing you
ahould do is verily that the environmend is set up correctly. Type

sel

d press the Return key. The SET command lists all environment vari-
:Elnﬂp;nd their eurrent settings. Make sure PATH and LIB are set appropri-

ately for your system, as shown below:
Hard-Disk Settings Floppy-Disk Settings

BATH Az’
LIB=AtY,

PATH C:\BIN
LIB=C:\LIE

16
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feforn you can b
poures file. Creats your
i bir, oF wilh the
jLerprater, be g b :
rite n very ol mple program . ;

hi compiling wnd Hnk-

tent
the

in

recommended that you w
no Lhab you onn

LIARILY Caenpller
pmt ereale & HASIC

el exsrmphlingg sl limkingg, you b :
g -mim-cvﬂiur- on Lhe dqllhk i Dipive B owith siy 8y ailabile
PASIC interpraber, (I yori mruabe fuur program with

s e Uhis progriam with thi ,"A® option, | It i
such s the pne i i

enneenbrale omn b

following vxnmi-]r, |
end of debugging the progrim.
II]JE-i‘hH:

ing provedures insl

Enler the following

program and asve il in a file eallad SAM

for A= 11210

print “This Is a sampha program.”

nost A

Ohnee you haye entered the program you afd pieily
pource file using the following 13 steps

1.

3.

o begin processing your

You are ready Lo begin vompiling. Enter Lhe esrmmand

bascom
The compiler will display prompls ¢n the screen Lo guide you

through the compiling process.

The frst message Lo appear on your screen in

M._-.r_'.*uﬁml". Quicl BASIC Compller Version 1.0
{C)) Copyright Microsoft Corporation 1584 1985

Souree filename [.BAS]:
Following the "Source filename” prompt, specily the name of the
file to be compiled. IT you don't include the filename extension, the

extension ".BAS" is assumed,

In response to this prompt, type
sample

The next prompl is
Okject fllename [.0BJ]:

This prompt allows you to supply a name for the object file
Instead of entering a filename, just press Return, Thj.u tells ‘t.h: COTm-

ﬂlﬂea ]t.: Eune the 'I;Jj,i}ﬁljh response for the prompt, which is to name

The next prompt is
Source listing [NUL,LST]:



Llwlidig Mumeisdd

The next prompt im
Fource llsting [NWUL.LST]:

This prompl lets you crente a listing of your source file, any érror
messages Chat are priduced during compilation, and the machine
instruetions that correspond to the BASIC instructions in your pro-
gram. In response to thin prompt, Lype

sampla

The compiler appends the defauli extension LST and crestes a fist-
ing named SAMPLE LST,

Mow the compiler beging to compile your program. If there are
errors in your progeam, the compiler will display the error messages
on your screen. For the demonstration program, the eompiler
should display no error messages. When the compiler has finished,
it displays a message that looks something like this one:

#3513 Bytes Available
17003 Bytes Fres

O Warning Error (=)
{) Severe Error(s)

The number of bytes available and bytes frec varies with the spe-
cifics of yaur particular system,

You now have an object file named SAMPLE.OBJ and a listing file
named SAMPLELST in your directory.

The next step is to ereate an executable program by linking routines
in Lhe run-time library BRUNLO,LIB to the ohject file
SAMPLE.OBJ, Start the linker by typing

link

The LINK command invokes the linker. You will see the lollowing
meESSAge 07 YOUr sereen:

Microsaft BO86 Object Linker
The message is followed by a version number and copyright notice.

17
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afiprasnli Quink RASHS Cwmpiler

7

10

11.

The first prompl is

fbject Madules [ JOBRT] %
Enter the name of the sbject module you just ereated:

sampla
Micronalt LINK automatically appends the
name you type.

.ORBJ extension to the

The next prompt is
Run Eile [SAMPLE.EXE]:

u name bhe executable program file. Press Re-
his prompt. The linker uaes the default name

This prompt lets yo
lie executable file if you dan’t supply & dif-

turn in response to L
shown in brackels [or L

ferent name.
The next prompt is
Ligt File [NUL.MAP]:

I you give a filename lollowing this prompt, the linker creates a
map file listing all the external symbols in your program and their

leeations. Type the response

sampls

This response tells the linker to create a listing file named
SAMPLEMAP. The MAP extension is used because you did not

supply your own extension.

The linal prompt is
Librariaes [.LIB]:

Several options are available al this point, but for this demonstra-
tion run, we will use the default library BRUN10.LIB, The LIB
environment variable tells the linker where Lo find the library, Just

press Return in response to this prompt.

Micrasoft LINK now proceeds to link your file. If any errors are
found, they are displayed on your screen. When the system prompt
reappears, the linker has finished processing your file. You now have

T e .
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an executable file named SAMPLE.EXE in your directory, plus =
linker listing named SAMPLE MAP,

Youn mlnj:: want to examine the listing files SAMPLE.LST and
SAMPLEMAP to fsmiliariee yoursell with their formals. These
filea are eapecially useful for debugging programs. The listing file
formats are explained in Appendiz O, © iﬂi:ﬂ, File Formats." How-
ever, the listing and map ﬁ?ﬂ are not required Lo run the program,
50 you can delete them.

The final step is running the program. Type
sampls

and press Reburn,

If the program you are uaing is the SAMPLE program listed above,
the following message will appear on your sereen when you run the

pProgram:

This is a sample priogram.
Thia is & sample program.
This is a sampl= program.
This 1 a sanlp’.e program.
This is a sample program.
This is a sample pDrogran.
This is-a sample’ program.
This is a namp!e Drogram.
This is 8 sample program.
This is a sample Program.
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-l_'Jli.-i 1']:;t||1.1'r explnina the differences between ]ﬂ[-\-'fl"“thu“" and ED!H]J][I&-
tion, and lists 1.-|}|1.~ differerices between interpreted Microsoft BASIC and
Mierosolt QuickBASIC, In addition, it explains how to use fentures added
Lo the compiled BASIC Lo create more effieient and useful programs. Even if
you are an experienced BASIC programmer, before you begin Lo use the
compiler, you should read thie chapter to learn about the new leatures and
to find out if you need to change source fles created with the interpreter.

3.1 Compilation versus Interpretation

A microprocessor can execute only its own machine language instruclions;
it cannot, directly execute BASIC statements, Belare a progeam can be exe-
cuted, the statements in a BASIC program must be translated Lo the ma-
ehine language of the microproeessor. Compilers and interpreters are two
types of programs Lhat pecform this translation. This discussion explains
the difference hetween the two translation schemes, and “PI'"‘I"“ it and
when vou should use the Microselt QuickBASIC Compiler.

The Microsoft BASIC Interpreter analyees each Microsoft BASIC state-
ment, eheeks it for errors, then performs the Microsoft BASIC process
requested, Statements that are executed repealedly (inside & FOR...NEXT
loop, for example) are translated hefore each execution of the statement. A
compiler trans|ates the entire suurce program inte machine code before you
run the compiled program. Tt doesn't translate your Micrasolt BASIO
sonree [l during the execution of your program. The compiler then puts
the translation into a new file called an olject file.

The interpreter cannot look ahead in the program to see what's coming up,
or analyze the whele program and perlurm‘aut.luua related Lo such an
analysis. The compiler, however, can examing the entire program and
modify the file it produces Lo create a more efficient exeentable program.

Interpreted Microaoft BASIC progratns are stored in me i
pumbered lines, When the interpreter eneounters branches such as

and GOSUBs it examines the line numbers in the list, starting with the
first, until the referenced line 18 rﬂ}lhd- In eontrast, 1-||II campiler assigns
;bea;lute memory addresses to variables and et lines of GOTOs and
COSUBs. When the eomputer encounters bry statements, it goes
directly to the memory address associaled with that line ey e the
statement. The compuler doesn't have to search lists of varis III lﬂ‘““ﬁ ey
pumbers during execution of your program, and your pro raaai
more quickly. Compiled pEograms DEcuY fesa 2 in oy, and exe-
cute Taster than interpreted programs.
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hles: When nreference v
The interpreter also malntaina 'ﬁ&"rﬂmﬁt. I fnterpretar SR 0
crooft B !'l wnd. The compiler, on the olher
it o varinbles. When the compiler

variable uI::ulu in ﬂt sl
through this list until the varia
» add ' lﬁuﬂlut!' HLEIOTY dress wsun

Jinnd, nssigns absolule memoTy
encouniern o variable, ik goes directly to th

cinted with Lhat variable.

Interpreted programs requil
able program with the ﬂﬂ‘mﬁ

source file: an ohject file on

for execution; crealing an execuy
P s e i n 00t 0 g
1H g phjer 0 TS Ll
an table file: that contains

S time library is a
* The i
s eharacters on the screen and

iil:lkeld toa ﬁruu;?m: library. 'y ppﬁﬂﬂ“!'r
rotitines that perform services SUc : snki these rou-
es L 4. Durin the linking process, FOL
E‘:’:ﬁﬂ;:ﬂ:}g:;g;ﬁiﬁﬁhﬁ e 'Iged nbiiiecl ﬁ?: to create an execut-
able fle. (Assembly-langunge & bjeet files can also be included a
bt HMS T o e et te it like any other M3-DOS
program.
The Microsoft QuickBASIC Compiler is an aptimizng compiler. Oplimiza
tion produces executable programs that are smaller and qxe:ule more
quickly than programs that are not optimized. The compiler optimizes by
reordering expressions and by eliminating redundaney, such sz multiplics-
tion by 1.
The exccution time you gaye with the compiler depends on the content of
your program. In most cases, the computer execules compiled Microsolt
QuickBASIC programs 3 to 10 times faster than the interpreter. If you
t.mim mm:#; ;me af h"&w variables, program execution can be up to 30
ster. rams with many input or output operations will not ben-
efit as much becavse of speed Hmiﬂ?unﬁ al file storage hardware. -

FOETALl, [ Lt

3.2 Converting Interpreted
Programs to Compiled Programs

from interpreted
for the inter-
ving sections



Drewebaping & Mrogeas,

3.2.1 Source Mile Format

The eompiler expecis the source file 1o be in ASCH (American Standard
Liade for Informition Tnterelnnge) formut, If you crente o file with the
r""l."”“-"'” I BASIC Interpreter, it must be mwm:r wilh the A option; obher-
wise, Lhe Inlerpreter encodes the bext of your Microsofl }':I-.'\Hji’lf‘- program in
aspoecial farmat, The compiler eannol read this formut, 1T Ghis happens,
reload the BASIC! interpretor and reaave the fle i ASCH Tormat, using the
A oplion,

3.2.2 Commands Not Accepled
by the Compiler

You cannot use the following commands in 4 compiled program:

AUTO DELETE MERGE

BLOAD ERIT NEW
BEAVE LIST RENUM
CONT LLAST FAYE

DEF USR LOAD sk

3.2.3 Statements
Reqguiring Modilication

If vour interpreter program containg any of the following statements, you
will probnhi? need to modify the source eode Lbefore you can com ile liE
program. Refer to Chapler 9, Whcrosolt QuickBASIC Compiler Relerences”

for details

CALL
CALLS
CHAIN
DEF type
DRAW
PLAY
RESUME
RUN
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3.2.4 Operational Diflerences

i i ds. vou must compile
If your program contains any of the following eommanzsh, - B S
your program with the indicated swileh. Using switches is explain Tl DeC
Lion 4.2, "Using the Compiler Switelies

Cormmuand Switeh
ON ERROR GOTO JE

ON event GOSUB /B

KEY ON/OFF/STOP [V or [W
PEN ON/OFF/STOP /Voor /W
FLAY ON/OFF/STOF IV or /W
STRIG ON/OFF /STOF IV or [W
TIMER ON/OFF/STOP [¥ or /W
RESUME /X
RESUME NEXT /X
RESUME 0 /X
STRIG ON/OFF /STOP /¥ or |W
TIMER ON/OFF /STOP JV or /W
TRON/TROFF iD

3.3 Using New Language Features

Microsolt QuickBASIC has many new features, T i i i
russ how to use these features. s fﬂilu‘mng L

3.3.1 New BASIC Statements and Functions

The following statements and funectio A
Using these new features is explai gﬂlt]: ﬁn:‘k to Lﬁﬁﬁl@ﬂﬂhﬁlﬂ
Microsoft QuickBASIC Compiler mrmugh“"“ i apter 9,



Statement { Funetion
COMMANDE

LBOUND,/UBOUND
LOCK...UNLOCK
REDIM

SHARED

STATIC

SUB...END SUB/EXIT
SUB

Develaping » Fragram

Effect

Returns the command line used to invoke
the program

Returns Lhir lower fupper bound of an
AITaAY

Cuntrola access by other procesaes Lo all
or part of an opened file

Changes the space sllovated to dynamie
Arruys

Within a single module, gives subpro-
grams acoess Lo main program variables
without requiring the var?nhlea fo be
passed as parameters

Designates variables and arrays as local
Lo a subprogram or function definition,
and preserves subprogram variable values
when the subprogram is exited and then
rechtered

Marks beginning and end of &
subprogram

3.3.2 Enhancements to Existing BASIC

Increased funclionalily has been sdded to the following funetions and state-
menta, See Chapter 8, "Mierosoft QuickBASIC Campiler Reference,” for

details,

Statement /Function Enhancement

COMMON

DEF FN
END

ERASE
FRE

Allows data to be shared between program
modules

Supports both single and multiline functions

Terminates program execution, closes all files,
and returns control to the operating system

Deallocates dynamic-array elements

Returns the size af the next fres block in
elring space
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Lame mwmber line nbels can be uny combination of digite, from O 1 85529
The fullowing sre valid loe numbers:

1
100
BROO0

Although line number 0 is allowed, error i mwmu the of
line m".:'h«r O b menn thal prrir tnppjum m
ment will nol braneh to e 000 an error seeues:

on error gota 0

Alss, RESUME 0 will not resumn an line 0 i an stror seenrs.

line labels can b nny eombination of from § Lo 40 leiters and digits that
ends with n colon, Chaick RASIC keywords are not permitted, The lollowing
are valid alphanumerie Hne labels:

alpha;
alb:
SCREENmub
123

Ca=e is mot signifieant in line labels, The following lne labels sre
equivalent:

Line numbers and Iabels can begin in any column, ae as Lhey are e

haracters on the line. are allowed between an
E:"m.mfﬁmamum ll.hmmuthmuﬂhl
one line number o label on & line,
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;r]. [ T AT

i i
5 ptatemednl will compile &

dabemenl. For example, Lhe Tullowin

corre by
| rpcru s e T
turn the lnst line

(LI B T T P P
5 i ly rat
IT you are brapping eerons, Lhe BIRL M - u will oaly heps nri nob re-

i
nurter lt'm'l.rlulfl'h'd Fiar Fieerer 0 lie 1‘""":-#"; HEKT H.t.n.h'lﬂl"llt'l'-

1
e lbarla oF DT
guired with the RESUME nod RIS

3.8.6 Dynamic and Static Arrays
+ mhalie

{ Clpmpi pla bwo types of Arrays: o .

'Hm"ﬂ'l"i:"ﬂf::ﬁc il spuce to hold ils elements is

. dynan w mb run time,

The Microsalt Quick HASI
[location oecur
and array elements can

arrays and dynamic arrays. A )
alloeated at compile tme; it ia dymamie il &
Statie arravs oceupy slight |_'r linm s in memor

i exibleo.

be acersand (anter, hut dynumic arrayn ane mare
o SO , 4 iler how Lo
I'he metacor fs ASTATIC and $1YNAMIC Lell the “"'[‘“IH

e bacommanids  fatemants with Integer-

allocnte memory for arrave thal appear in DIM
pte, (Mol : i are special instructions Lo thnd
an

constant subseripts, (Melaeammand b
compiler that m|I~ |:I|u{-n| in the seurce code.) Using the F5TATIC
FDYNAMIC metacommands is explained in Chapter 6.

Arrays are stalic by defaull. I the $DYNAMIC metacommand is present,
all subsequent array declarations in a DIM statement are treated as dy-
namic arrays. [f the SSTATIC melacommand is present, any array declara-
Lion with eonstani-integer bounds, such as. ARRAYL (2,12, ia atatically

allocated.

Arrays ure dimensioned with the DIM statement, and dynamic arrays are

redimensioned with Lthe REDIM statement., Dynamic-array n:l.nmn:rr]?Ir space is

deallocated with the ERASE statement. The syntax of the DIM, RED

El;d EIIM% ?tnlrmcntlu ris explained in Chapter ill “Microsolt dujgkm 8
‘ompiler Reference.” The rest of thi ti i ;

St is section explains how to use these

The following rules apply when using the DIM slatement:

I. Statically allocated arrays can only be dimensioned i
arrays can be redimensioned usin _mnwm_ s ﬁ e
using an ERASE array DIM :mgwm . 3

is con-

2. Because a DIM statement that allocates u dynamic
sidered an executable statement, it mm‘;pp:uafm m; COMMON

statements in the program,
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3. When a DIM statement that allocates a dynamic array b ted
the array must be unallocated, otherwise o "Redimulzinu:r;:uy‘
error message appears. Dynamic arrays are deallocated with the
ERASE statement.

I'he REDIM statement changes the amount of space allocated to a dynamic
aIrsy. When a REDIM statement is executed, the array it refers Lo is deallo-
tlated. then reallocated with the new dimensions, The old array-element
values are lost. Static arrays cannot be reallocated.

The ERASE statement operates differently on static and dynamic arrays,
On a static array, ERASE sets all elements to zero, or to null strings. On a
dynamie arrny, BRASE deallocates the array elements. The dynamic array
must he redimensioned with s DIM statement before it can be referenced
again,

Examples
The following example allocates space for a static two-dimensional arcay:

rem S=tatlc

dim A{10, 20}

This example allocates space for dynamic arrays C and I
10 input “how mary?™: n

A0 ram .,‘E-d.'\‘.'r:mni ©

30 dim C{z,3.4)

40 dim Din)

Line 50 erases slatic array A; line 00 erases dynamie arraye C and I

50 erase A
&0 erase- C.D

Line 70 redimensions array C;

70 redim C(%. 5.6)
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Example

Dynamie arrays must be dimensioned alter the COMMON stulemenl. The
Chﬂ'mil;lg program in the following example containg the first allocation of
arruy X:

common X () ‘i Llndleates 3 dimsnslions
dim X{n.m) "flrat allodatlon

The chained-to program realloestes array X, erasing its origina! contents:

eomman X 2]
redim X{o.p} ‘roallocatior

3.3.8 Iile Locking

The LOCK and UNLOCK statements restrict access hy other processes to
all or part of an opened file. Thiz function is useful in & network environ-
ment where more than one process may be using & given file.

The LOCK statement restricts access to o range of records. [b hias the fol-
lowing form:

LOCK [ 1 filenum [, [ | record| [starf] TO end]]
where

Julemum i Lhe file whose records are being locked.

recard is Lhe number of the first record to be locked.
LOCK with no arguments locks Lhe entire file.
If ome record is specificd, only thal record be
loeked. If you specily a range of records and
omit n starting record, {stort) then all records
Prow the first record to the end of the range
[end) are locked,

start TO end ig an optional sequence designating the range
af locked records.

All loeked regions should be freed with the UNLOCK statement before the
file is closed or the program terminates. Undefined results can occur when
jocks are not removed belore clasing,
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[ 1k has the

[he UNLOCK slatement relennen locks applied Luan apened fi
following foromi

UNLOCK [# 1 flenum [ [ record) [ atart] TO endy ]

seard- T range given in the
T s lher range musl misteh Lhe ﬂ.lnurd niwmber
e o e 7 8 ement, or o "Permiagion Denied” erfor messige bas

correnponding LOCK w#al
penerated,

Examples
lesckll "loacks the entire file
unlockil ‘Unlocks the antlre fi1le
Lonzfchf L, X 'Looka -record ®

"inloaks record =

wunlockil, =
"Locks records 1 Toy

lo=kid, to ¥
"Unlocks recorda 1 to Y

unlockikd. Lo Yy

tocks records x Loy

lock#i.x to Yy
"linlocks records = to ¥

unlechkil, » to y

3.3.9 Using Multiline Functions

The Microsoft QuickBASIC Compiler adds to your programming cap abili-
ties by allowing you to define multiline functions,

A multiline-function definition consists of three parts:

¢ The DEF I'N statement
# The funetion body
« The END DEF statemenl

The syntax for the DEF FN statement is as lollows:

DEF FNname [(parameter-list,..}]

where
e is any valid Microsoflt BASIC identifier.
parameter-list consists of variable names the function

replaces when it is called.
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Values in the body of a function are returned by assigning the result 1o .
¥ariable with the same name as the function and thes exiting the function
The format for the funetion value assignment is as Tollows:

FNname EIproagion

Multiline funetions are ended with an EXIT DEF or END DEF statement,

E-'(En‘jplu

The fﬂllu‘-'ring funetion definition computes the total of the square of
integers from 1 to n, where n is an argument passed to the function from

the main program,
def tn9uu|..~f:,-qunr-=-_.-=[|.]
o =2 S Cnaumafagquares = <1 § éxit def
gum = [k
T | | Tan
Ul T mum + 11§
et 1
Insumofsguares = sum
end derl

The statement

print EneumnfEqguares (3)

yields 14,
The following rules apply to Microsoft QuickBASIC multiline functions:

User-defined functions must be defined before any references are
mide to the function,

2, Recursive function definitions are not allowed, i.e., functions cannot
call themselves,

-defined funetion definitions may not appear inside DEF

b ENEND DEF, IF...THEN...ELSE, FOR,. NEXT, or
WHILE...WEND blocks. User-defined function definitions are also
not permitted in SUB...END SUB blocks.

I
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wirful, they munt be used with care
multiline funchions

funelions are ¥ery po
belore you wse

Hecauwse multiline 9 ;
fallowing WOrTugs

You should note e
in your programs
uivalent Lo

The RETURN statoment i= ot o EXIT DEF, RETURN
from n GOSUH or an event frap,

and will eause o
altilime fune-

-
i y=ed G0 return
garivmre and nonrecoverable error when used bo exil & m
tion. IT you use RETURN 1o exit n multiline {unetion and you com-
pile your progeam with switehes /D, /By /¥ [ X, or /W, yoll will
gither get o "RETURN withoul CU‘.""riJl!" eTPOT OF Unp ictable
results.
s Il you sre not careful when constructing multiling functions, you
do offacte. Moat of these occun because, a8 AT
iler may re-

may get unexpected i
aprimizing compiler, the Microsoft QuilekBASIC Com
artange arjthmetic expressions for greater cfficiency. The fellowing
prograt shows the varions possibilities for an pEpression inve ving
a reference to a multiline function,

ael Ina
i =210
fria =
'-.Il.J I-'r
F =iz print BnaotaE v

1

The expression in the PRINT statement i
RINT in the above example gi
the result 21. The compiler evaluates the expression as l'ﬂﬂg‘;ﬂugllg?'

ing foa the value 1 and i the value 10:

+ i 4

Ing

However, in some circumstances th i i

ver, : y 5 s Lhe compiler will re -
pression, causing the program to pro:lucepn diﬂ'erentu::nﬁ:hg 5
example, the compiler might evaluate the expression in the l::: line

as follows, givirg both i b
e giving both i and fna the value 1, and returning 3 as the

(icr &)t fna

Hy assigning the result of fna to a tem :
new variable, this ambiguity is i:ﬂidegoﬁ? “m-;.b]’l; and using the

L=13%1=1fna print-1 + L% %
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N?‘&Li!IE run-time features can alio cause side effocts when using multiline
functions, In the following function, for example,

AS = "y L - ST
def Enb
Frint uslng B§:Z
M

=nd

print valng AS:fnb.B. [

B and C will be printed using the next feld description [rom BE instead of
from A%,

3.3.10 Frror Handling

The compiler has several switehes that allow a prescam to use the
advanced errar-handling features of Microzoft 5Hit RASIC:

*  The /D switch generates special code that can trap certain errors and
will generate error messages during run Lime.

= The /E and /X switches handle ON ERROR and RESUME siatements

il YOS Program.

U:lirknisculmilnlld-]'llw switches is oxplained in Section 4.2, “Using the Com-
piler Switches." The compiler supports the following error-handling state
ments and funetions. They work 2s deseribed in your BASIC interpreter
reference manual, with the exceptions indicated in Table 3.1.

Table 3.1

Error-Handling Exceptions

Htatement or Function Exeepiion

ERL function Only reports line
numbers

ERR function None

EREOR statement Mone

ON EHROR COTO stalement  Can refer to line
numbery or labels

RESUME statements Can reler to Tine
mumbers or labels.
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3.4 Debugging with the Interpreter

Following the requirements explained in thin manital, you ean use 'ﬂl“ A
Microsolt BASIC Interpreter to crente and debug source p &
hove numbered [ines. {r}'uu cannol use the interpreter to debug pragrams
that have unnumbered lines or alphanumerie line labels.)

Creating programs with the interpreter allows you Lo correct errors as they
seeur, The interpreter stops execution of a program when an érror 18 én-
countered, tells you the line where the error waa pruduﬂ:d, and plil-liﬂ- you
i edit mode. When the error is corrected, you ean run the program again
and again until all errors are corrected.

When the program is complete and error-free, you can use the compiler and
linker to create an executable file thai runs Faster and gooy pies less space in
r'l'l.ll"ﬂlllr}'

TN

g

o R e T o
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"“L" Poron create a Microsofl DASIC souroe program
fritation, This thapter eover ‘
T 1u|]|-u,|.1|“

Your nsl slep js cop
npeertant aspects of compilation, ineluding

*  lnvoking the comphles

*  Using the compiler swltchos

*  |lning Inpul Fraim Lhe counole

4.1 Running the Compiler

The Mieranol Shube kBASIC Clompiler requirem twa kinds of input: & eom-
i d Lo ubarl the compiler and respunaes Lo coiimand-line prompis, Stark
the compiler by typing

knin. m

ol the M3-DOS command level, The sompiler prompin you for the input it
needs by displaying the following theee nes, one st o time, The eompilor
wails for you bo respond to each prompt. before printing the next one:

HBource [)lename [ JHAS)
Ok ject filename [ODJ7:
Source ]istlng [WUL.LET)

The reaponses you can make to each prompt are explained in Sections 4.1.3
through 4, 1.8,

lerstand the Microsoft QuickBASIC prompts and operations,
{T::r';:'lf‘:":'::;h:':..;.:mde]m' method of running the compiler; Vhis alter-
fmh' method 19 deseribed in Section 4.1.7, The command-line method lets
J"mll type il commands, options, and lilenames on the line used to start the

compiler.

mymand-line mothod you should understand how the

Hefore you use the oo e ]
i d what your responses (o its prampts mean. teen
';'.':,“,:ﬁ"..d"'tﬁ.ﬁ'm' L.Iluw t.h: enmpiler to prompt you for responses until you

are comfortable with its commands and operat

L1
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W Api i

Filename Conventions
310 Campi It, file extensions
; 1 i Quick BASIC Compiler uses the d_el'nu BN SR
.,JTI:;;\-:EH.?EEJE‘]:”;d “ LST" for the rﬁnurre,_ﬁb‘]uct, nﬁﬁ;:un:s!}l::‘&'mp
cone ke vou do not supply extensions with your i 11
:L::r‘fih:lltc ﬁrfauli e:trng?un for a particular prampt by Qﬂ;ﬂlgﬁ?: A
different extension. To enter a filename that has no exienmon, o
name [ollowed by a period. For example, lypm%_ ABC." in Y hins no
prompt tells the compiler that the given name {in It-llrn caae, g ol
extension, while typing just “ABC" tells the compiler Lo use
extension for that prompl.

4.1.1

4.1.2 Special Filenames
names ns Alenames with hI}ﬁ
{ee nomes allow you Lo direct

You ean use the following MS-DOS device
you eannot use these names

Mierosoft QuickBASIC Compiler, These dev
files to your terminal or to a printer. Note that

for ordinary filenames,

Device Function

AUX Relurs to the communications port for auxiliary
deviees such as a printer or diﬂl;t drive.

CON Hefers to your sereen (for output) and keyboard
{for input).

5T or PRN Refers to the printer device.

NUL Specifies & nonexistent. outpul file. Giving NUL as a

filename means no file is created,
USER Refers to your sereen, Same as OON, ax
! ‘ b you
eannol direct outpul to the sereen a;. ot i
USER but must use CON inslead. T i SR

Even il you add device designations or filename extensions to these wouelal

filenames, they remain associated with the devices | exXam
| I es listed
ple, A:CDN.HE{ still refers to the screen and is not the namﬁ f ngE :
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1.1.3  Source Filename Prompt

Fallowing the “Source filename” prompt, give the nume of the souree file
you wanl Lo compile. If you do not supply an extension, the compiler
automatically looks for a file with the extension * BAS" .

Pathnames sre allowed with the source flename, You can glve the path-
name of a source file in another direetory or on another disk.

You can compile only one file at a time, 5o only one response to this prompt
15 allowed. There is no defaull response; the compiler displays an error mes-
sage il you do not give a source flename.

Example

Both of the following responses compile the source fle MYPROG.BAS:
Source Filoname [.BAS|: myprogbas

Source filensm= [.BAS]: myprog

The following example compiles the file “MYPROGY, Note that the
filename has no sxtension,

Source. filename [LBAS] 1 myprog.

4.1.4 Object Filename Prompt

Following the “Object filename” prompt you can give & name for the object
file Frgd“md when the souree file is compiled. By eonvention, object files
have the basename of the source file and the extension “.OBJ", but you can
choose any name you like,

th eq are allowed Tollowing this prompt. You can create an object file
il;aanz:!ﬁner directory or on another dhf by including the directory and drive
specification in the object filename.

It lied for the object file is the basename of the source
gll:ﬁf.:::quwm PHOIE ﬁﬁeﬂﬁm Hy default, the object file s created in the

current working directory.
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aliprudall

craate the ohjech file

Example

The lollowing respcise telis the compiler o

MYPROG.OB:
mypieg

ot file MYPROG. OB in the diree-

O iect §L]lenafs: MYPROG. OB i

The following examplo creales the ahje
tory OBJECTS on Drive Q:

[MYPROG. UBJ] et objects), myprog

bfact [Llemname:

Source Listing Prompt

prompt you can tell the compiler to create &

led file, The source listing contains the mem-
f the source file; its

4.1.5
Following the "Source listing"
source listing file for the eompi
ory address of each line in your source E]P.I the f-ﬂh't-:-? "
size, and any error messages produced during compilation.

If you give s Alename following this prompt, the compiler creates & source
listing using the flename you supply. By convention, these listings are

given the extension “.LST", but vou can choose any name you like. If you
aupply & name without an extension, the compiler automatieally appends

AST o the listing filensame,

Pathnames are allowed in response to this prompt, You can create a source
listing file in another direclory or on another disk by including the direc-

bory and drive specification in the source listing lename,

When you do nol give a lilename, the default is the special name NUL.LST,

which tells the compiler not to create a listing.

There is a sample source listing in Appendix €, “Listing File Formate®

Example
fmhﬂ[:s%‘f“mmﬂ tells the compiler to create (he source listing

Source listing [+LET]: sample

44
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1.1.6  Selecting Default Responses

T'o seleet the default response to the cirrent prompt, just preas Return.
he next prompt, will appear.

There is no default lor the frat prompt, “Source filename”. To select
defanll respanses for the remaining prompts, type & single sémicolon {:)
ulter the “Object ilename! prompt, Onee Lthe semicolon is entered, you
cannot respond to any of the remaining compiler prompts [they won't be
printed on the screen). Use this option to save time when l.Le efault
responses are acceptable.

The default for the “Object filename” prompt is the basensme of the source
file with an “.OBJ" extension. The default for the “Source listing” prompt
is the special name NULLST, which tells the compiler not Lo cieate a
source listing,

Example

The following response compiles the fle MYPROG.BAS. The object file is
named MYPROG.OBJ, and no listing file is created,

SBource filename [JBAS]: myprog;

4.1.7 Using the Command-Line Method
Omiee you understand how the Microsoft GuickBASIC Gnmdpi!cr prompts

and responses work, you can use the command-line method of running the
eampiler. With this method you type all the filenames on the same line as
the command you use Lo start the compiler, This command line has the fol-

lowing form:
bascom source-file [, [abject-file] [, [fating-file] |1 [ Aawiteh...) [5]

include spaces belore or alter filenames, but not within them.
g:?t:l::a can [ollow any filename, but must appear before the semicolon,
Switches are explained in Section 4.2, “"Using the Compiler Switches.
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L6 Selecting Default Responses

Lo seleet the default responge to the current prompl, just press Retarn
The next prompt will appear,

There is no defsult for the Frsi prompt, “Source filename®. To select
defauli respronses for the remaining prompee, Lype & single semicolon (3]
after the “Objeet filename” prompl. Onee the semicolon i entered, vou
cannot respond to any of the re mnining compiler prompie (they won't be
printed on the nrn_-er.{ Use this apbion to ssve time when the defsull
regponses are |'F"':|-"i3l|-|"l.hi'l‘-

-!- he \!#Fnull for the "Object, flename” prompl i the basename of the source
file with an *,OBJ* extension. The default for the "Souree listing" prompt
is the “F""i“] name NULLST, which tells the compiler nol to create a
source listing,

Example

The following response compiles the file MYPROG.BAS. The abject file ia
named MYPROL +. OB, and ne Iiﬁt;ug [ile is ereated.

source fllenama [.BAS]© myprog:

4.1.7 Using the Command-Line Method

Once you understand how the Microsolt GuickBASIC Compiler prompta
and responses work, you can use the command-line et of running the
compiler. With this method you type all the filenames on the same line as
the eommand you use to start the compiler. This eammand line has the fol-

Jowing lorm:
bascom sewrce-file [, [object-file] [, { Hating-file] |] [/switeh] [3]

You can include spaces belore or after Alenames, but nol within them.
Switehes can follow any filename, but must appear before the iwﬁnubln.
Switehes are explained in Section 4.2, *Using the Compiler Switchus.
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To seloct Lhe default responaes, leave the object-fife and Natmg-file fielda

blank. For example, the line

bassam ayprog myprag.]
compiles the fle MYPROG.BAS, and produces the object file
MY FPROG OB and the bsting Gle MYPROG. L.

The semicelon (i) has the same éffect on the command ling as it does on the

compiler prompts. When the compiler encounters a semicolon on the com-
mand line, it uses the default responses for the remaining prompts. For

exnmple, Lhe command

bascom myprog:!
compiles the file MYPROG.BAS and produces the object file
MYPROG.OBI.

4.2 Using the Compiler Switches

You can direct the Microsolt QuickBASIC Compiler to perform additional
or alternate Ninctions by adding switches to the comumand line, Switches
signal special instructions the compiler uses during compilation. The switeh
Lells the compiler Lo “switch on® a special funciion or to alter 2 normal
compiler function. You can use more than one switeh, bul sach must begin

with n alash (/).
Il you are using the prompting method, you can specify swi
r . ] ¥ switches after you
give the filename response to the "Source filename” prompt, before ;urmfﬁ
srfss rll?.e't.urn. Il you are usm!g the command-line method and are using an
efault responses, you can place the switches before th i 5]
Sethul s E-:: e the semicolon (;) at the

The following seetions deseribe cach switch, There is
switches in Appendix A, “Summary of Commands.”

summary of the

4.2.1 Event Trapping:
Checking Between LINES

The /W switeh enables event trapping for communicati i
(PEN), joystick (STRIG), the timer ( ), mﬂ”rﬁﬁt&ﬁ ﬁwqﬁ“

40
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cotes cliecking alter each line in the program Lo see wheller an event has
oecurred for any of these devices,

1.2.2 Event Trapping:
Checking Between STATEMENTS

Like the /W switch, the /V switeh ensbles event trapping, but it eauses

*';h Hkldhs after ecach statement, I there are several statements on a line, the
/¥ awitch checks between each stateiment to see whether an event has
ooeurred.,

4.2.3 Using Error-Handling Statements

The /E switeh tells the compiler that the program contains an ON ERROR
GO’T{?-..HESUME {ene HHFPH!:EI‘ construction. To trap errors properly, the
compiler must generate extra code for the GOSUB and RETURN state-
ments. The compiler also generates a fine-number address table {one entry
per line number) in the binary file, so each run-lime error message ean
include the number of the line in which the error oecurs. Do not use this
switch unless the program containg an ON ERROR GOTO statement.

The /X switeh tella the v.‘:m‘rlp't!r:r that the program contains one or more
RESUME, RESUME NEXT, or RESUME 0 statements. If a RESUME
statement olher than RESUME fine number is uged with the ON ERROR

GOTO statement, nse the /X instead of the /E switch,

4.2.4 Generating Debugging
and Error-Handling Messages

The /D switch forees the compiler to include code that generates debuggi
and error-handling messages at run time. Use of /1) allows use of TRO
and TROFF in the compiled file. If /D is not set, TRON and TROFF are

ignored and a warning is issued,

When th switch is used, Lthe QuickBASIC Compiler gencrates larger
nnd:;}nw:rf?-}de that cheeks the following:
e Arithmetic overflow

All arithmetic operations, both integer and floa et e
checked for overflow and underflow, ting-p
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Pl parm
o Array bounds . ; e
All array references are checked Lo see if subscripts are W
bounds-apecified in DM stabements,
the run-

& Line numbors
tneludes Hine numbers so thal

The generated binary _L'o-:_ir . ] A
time error listing ean indicate on which line an error ocelrs.

RETURMN statemenls
Ench BETURN statement i chocked [or & priog GOSUB

alkalement

¢ Control-Hreak
After each line the compiler checks to see if Uhe user has pressed

Contrel-Broak. If Control-Break is pressed, the following message
appears and program execution stops:

*Dreak®
S70F in lime n of meduls m at address sepmenioifeet
If you den't use the /D switeh, arruy bound errors, RETURN without
GOSUR errors, and arithmetic overflow errora do net gencerate error mess
gages ul eompile time or run time, The results may be unpredictable.

I & program is not compiled with the /D switch, a user cannol exit the pro-
ressing Control-Break, except when entering data in response to

gram h]."{l
an INPUT statement prompt. In this case, to exit the program you must

resbartl your compuler.

4.2.5 Generating Disassembled
Object Code

The /A switch generates a 1iﬁlinEEufll.ha disassembled object code for each
}f.

source line and shows the assem angunge cod ted b
piler. Di;.memhly ligting files are typicall?rgmd :ng'i::l;ir?m inemnt?m_
instruction sequences that can be improved by changing the source file.

The disassembly listing is placed in the so li i )
switch you must also request & source 1i“i:':?i]:ﬁunﬂ file, so if you use this
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“Nirl_ll. Lhin awiteh can greatly increase the length of @ ating. For Chin res
eon it should be used judiciousty. The actunl cods generated by the eom
piler s nol affectod by the wee of this switch.

Example

The Jl-ﬂl-lﬂ\\-'lflg commmadil generales p source cole ]isl.l.i.mq 1.\.‘1.T!'“{]G.L‘i']'f
that includes the dissssembly code for MYPROG BAS:

bascom ayprog, .wyprog /A

The disassembly listing format is explained in Appendix ©, *Listing File
Formuts."”

4.2.6 Preparing (o Link
with BOOMI10.LIB

The /O switch tells the compiler to substitute the BCOMIOLIE run-time
library for BRUMNIO.LIE as the default ran-time library searched by the
linker, Any (EXE files ereated by linking to BOOMIOLLIB do not need the
run=time module on disk at ron time. tﬁ(u‘mg the /O switch makes the JEXE

file |.1Pﬂ.1-t.

The advantages ond disadvantages of linking with BCOMIO.LIB are dis-
cipmsed in Section b1, “Linking a Program."”

4.2.7 Writing Quoted Strings
to Disk Instead of Memory

The /S switeh forees the enmpiler to write quoted strings that exceed four
characters in length 1o an JOBJ Ale on disk na they are encountered, instend
al retaining them in memory during the compilation of the progeam. I this
gwiteh is nol set, and the program containe a large number of long quoted

strings, the program may run sut of memory al compile time,

lhough the /5 switch reduces Uie amount of MEmary used ab niﬁmpih:
ﬂm. ir,Emy inerease the amownt of memory needed in the run-time
environment, since multiple instances of identical strings will exist in the
program. Without /S, relerences to multiple identical strings are combined
it tir:g only one instance of the siring is necessary in the final compiled
program.
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428 Storing Arroys in Row Order e el e o
nrdm' of m le, £
The ol el e ARG . The -

menk T (2,
compiler Lo store arrayd in row 'fh e, o {f you ase 12 -
lowedl by ARILA i,i_l. iul.wiuhh:ﬂnfﬂ_ Ful XLy SESC

mralh?:h{ﬂum“:guhrrmt mﬂ;ﬁlﬁ stare urrays in row order.
SR

The Microsoft BASIC Interpreler stores and accesses arrays in e m-
n!dﬁur

4.3 Using the Console for Input/Output.

You can Lell th ler that the source file will come from, ﬂ'ﬁ! .
fike will go to l?'ﬂmumf\e‘im Do this by answering USER to the "Source
filename” and “Source lisling" prompts,

If you specily USER u thu source file, you will mtlr the wouree code:
directly from the keyboard

If USER is specilied as the source listing, the listing will appear on the
serven. Do not use both USER and- ﬂnvim'lnl;'m'
priocess. .









Linking mnd Running & Program

Linking is n process that brings the compliied program together with the
additional resources needed Lo run the program. The object filo preduced
by the compiler eontaina valls to routines in libraries. The routines in these
libraries are needed for the program o JJl-I.ruI'rtl functions such as prihuﬂﬂ
characters on the screon and aceepting input from the keyboard.

The tinker program, LINK, takes the (OB file produced by the compller
nnd hinks the upprnpriaw routines from the ibrary you sptt'lfjl'. The reault
af this process i the execatable ((EXE) file. The following sections explain
liow Lo link o program and deseribe the two libracies available with the
Microsaft QuickBASIC Compller

5.1 Linking a Program

The two wavs to link an objeet file are g follows:

1. With the BRUNDOLIB library
2. With the BOOMIO.LIB lhrary

L'I]l]'[in[!: to BRUNIU.LIR :I'r.qu-lrﬁl the pressnce of the module ERUN!U.E:{E
at rum time, This is the default; in order to use the second method you
must compile your program with the /O switeh,

When you link with BOOM10.LIB, selected routines are linked to the JOBJ
file to create a single .EXE file that docs nof need the run-time module; any
progrim linked with BOOMUD.LIB does sol require the presence of the
run-time module. These programs are smaller in memory and shghtly Tast-
er, but require more disk space than those linked with BRUNID LIE. Also,
in BASIC Progras [i:ll.hfd wilh H[."‘.}L‘"ﬂ.l.]“. Lhe E]‘{.ﬂ[ﬂ shalemant ig.
identical to the RUN statement, i.e., COMMON variables and open files are

not preserved,
The advantages and requirements for linking with each library are dis-

cussed in Section 5.3, “Linking with the BRUN10.LIB Library,” and Seckion
4.4, “Linking with the BCOMIOLID Library."
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5.2 Running the Linker
Micrasolt LINK has the same style of interface as the Microsoft Quick-
The linker requires two kinds of input: a cotnmand Lo

IASIC Compiler | _
: ink d prompis. Start the linker by

wiark the linker, nod reaponses (o comimin

Lyping

1 hnde

at the MS-DOS command level, Mirresoflt LINK prompls yau for the input
it needs by displaying the following four lines, one al & time; it waits [or
you to respond to each prompt before printing Lhe next one,

Oh{ject modules [JOBF):
Bun file [.EXE]:

List file [DUL.MAF]:
Librarles [.LIB]t

The responses you can make to each prompt are explained in Sections 5.2.2

through 5.2.5.

Once you understand the Microsoft LINK prompts and operations, you can

use the command-line method of lunflllh]:',, the linker. This method is de-
seribsed in Section 5.2.9. The command-line method lets you type all com-
mands, nptions, and filenames on the line used to start Micrasolt LINK.

Before you use the command-line method, you should understand how
Microsaft LINK works and what your responses to ita prompts mean. It js
recommended that you allow Microsofl LINK to prompt you for responizes
until you are comfortable with its commands and operations.

5.2.1 Filename Conventions

Microsoft LINK uses the default file extensions “.OBJ7, * EXE", “ MAP"
and “.LIB" lar the object, executable, map, and library filenames, respec-
tively, when you do not supply extensions with your filenames. You can
override the default extension for a particular prompt by ing a
dmer!?iilmd.ti;m To ::dt-trFl ﬂlehnmiethat has rxﬂuth on, type the
name followe a period. For example, typing C.in onse to &
prompt tells Microsoft LINK that the given name (in this ur::,p ABC) has no
extension, while typing just “ABC” tells Microsoft LINK to use the '

extension [or thal prompl.
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5.2.2 Object Modules Prompt

At the “Object modules™ prompt, list the names of the object files and
nﬂn:rtnl.'l].rt routines you want to link. [If you are linkin aszembly language
object modules, you must, give the BASIC module as the first object module
ko be loaded; otherwise sepments may be ordered incorrectly.) You must
respond to this prompt. There is no defaull.

Microgall, LINK au tomatically supplies the “ OBJ" extensions when you
give a filename without an extension. IF your ohject file has a different
JE_!!toanmn.. you must give the Tull name, with the extension, for the file o be
ound.

Pathnames are allowed with the object lilenames. This means that you cin
give Mierosoft LINK the pathname of an object file in another directory or
on anolher disk. 1I Micresoft LINK cannot find a given olbiject file, it dis-
plays a message and waits for you to change dlisks.

Each object filename must be separated from the next by blank spaces o &
plus sign (+}. 1f you meed to type mare Flenames than will fit on & single
line, enter a plus sign as Lhe last character on the line. The “Ohject ’
modules” prompt appears on the next line, allowing you to give more ohject
files.

Example

The lollowing response links two object modules, MATH.OBJ and
ADD.OBI:

Ok ject modules [.0BJ}: math add

5.2.3 Run File Prompt

" File" prompt lets you su ply a name for the executahle program
bt ﬂpgr ﬁplmme you like; however, it is recommended

o You can e 40 ensfon, since MS-DOS will only execute files thot

have an “.EXE extension.

ip thi t by pressing the Return key without supplying »
E::-.: ,‘ lg;t’lfflu‘:: E: ﬁhrrgf.m- the exgtuta.hlr. file the h:;lﬁm“l.mt afl the
first “.OBI" file listed at the previous prompt, replacing the #.OBJ* exten-
sion with an extension.
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Exnmple
The following cominand produces an exeentable file numed MATHEXE:

Hun Flle [JEXE]: maih

5.2.4 List File Prompi

Al the "List File"” prompt you can tell Micresolt LINK to ereate a Hating

file, A listing file contains the names of all eegmonts in order of Lheir ap-
pearatce in the load module. (1 you link with the (MAD switeh you ean
also list all external symbals and their addresses. l"‘:'l'll'! /MAP ewiteh is dis-

cussed in your Microsoft MS.DOS User's Guide.|

IF you use & filenpme without an extension, the linker supplies the “.MAP"
extension, The MAP extenszion is not required, 5o you can supply anviher
extension if you like. Microsoft LINK creates the map file in the current

directory unless von give o différent pathname,

You enn elioose rot to ereato & listing file by pressing Return without giv-
ing a filename. The default response is the special filename NUL.MAFP,

which tells the linker not to create a listing file,

Exmnph:
The following response produces s map Qle named MATH MAP:

flle [.MAP): math

List

5.2.56 Libraries Prompt

Following the “Libraries” prompt you can give tero or more entries, sep-
arated by blank spaces or plus signs (). If you are linking object. mod-

ules written only in Microsoft QuickBASIC, you don’t need to enter a
filename; just press the Return key. The information about which library to

link with is in the object file. Your program will be linked with the library
BRUN10.LIB, unless you have compiled the program with the /O switch, in
0.LIB.

which case your program will be linked with the library

When you give a library name, Micro=oft LINK searches for the g

library and links it with your am, If the library name includes & diree-
tory specification, Microsoft L searches only that directory for the
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library. I just & library name is glven [no directory specification), Micronoft
LINK uses the following search path to find the library:

I, The current working directory,
2. The directories listed following the “Libraries” prompt, in the order
in which they are listed,

3. The librarics specified by the LIB environment varinble. (Environ-
ment variables are explained in Section 2.3, “Setting Up the
Environment." )

5.2.6 Separating Entries

Llise _I_I:ge ]’h|-"_-‘5'|."‘_.” (-] or ane or more HPEIEIE characters to separate filename
enlbries in a lst of nhjﬁ:t files or libraries,

5.2.7 Extending Lines

T'o extend a line, type the plus sign (=] #s the last character of & line to be
continued. F[‘hls iz valid only for the "Object Files" and “Libraries"
prﬂmpbsg The prompt will reappear on the next line, and vou can wdd more
entries. Do not tvpe the plus sign in the middle of a filename entry; the plus
sign may only be used after complete flenames.

Example

Obiect modales [.0BI]: FUN TEXT TABLE CARE+
Object modules [+DBJI]: YOY O FLIPFLOPLJUNQUE

5.2.8 Selecting Default Responses

You select default responses wilh the linker in the same way you selecl
default responses with the eompiler. For your convenience, th information
is repeated here.

To select the default response to the e\nsﬁt rent prompt, press Return without
s;;fr;.fiﬁm a filename, The next prompt will appear.

ddect default responses to the current prompt and all remaining
0 bt use s semicolon (i) lollowed by  catriage return. Once ot Ront

ing
Onee
colon, ‘respond to the remaining prompts for the
e s vl s o | o 2
"

e Juéil:-_—



el rarmenll £Juile b TRANIEY Ulminypublor

wnvie Liwe when e delpuall responses @ite aece ibikile, Mesbe Lilﬂul Ll nrtui'-
culon 1 ot slowed with Uie fisek prompt, “Objeet Modules,” booatise thete

jo s ddelaule praponme for Lhisl promgpl

Dafaabls For Che Bodoer prommpla aee an Dol lows:
1. The default for the “Kun File" |rm||1lut in the hasenintie ol Whe first
abjeet file submitted to the *Objeet Filon" promgpt. The JEXE exten-
ahon replaces the OB pxtension,

2, The default for the “List File" prampt s the n|mcl'|u.lll1||:un-ll1t'
MULMAR, which tells the lnker nof to cronte o listing fle,

T berminate a pension with Mierosolt LINEK st any e, press Control-C
Il Wbl |.I.'Fl|.' Sl eFFolieoin (LTI T r|.'|||| Iuln.;\l hnl..'gl Ly rins { -l!illrﬂl'r(.: t-’.'l E‘l“-

Microsalt LIMNK, then restart the linker,

5.2.80 seing o Command Line

T fuvoke the linker on a single command line, give your responses to the
eotmmand prompla (which were diseunsed in the previous seetion) on the
samut ling, fullowing the link command. The responses to the prompls musk
b separated by eommas, as shown helow:

link objoct],|executable||,|map|[,[fbrary)]|] | /ounbeh...| [;]

where

abject i 4 list of ohject modules, separated by plus signs :
or bluukn. '

ercculable is the name of the file ta receive the executable i
oubput. .,‘

miap ia the name of the file to receive the map listing. 3

library cansists of the namea of libraries Lo be searched, i
separated by plos signs, ;

switel may be nnx‘hﬂntnml'l. LINK switch deseribed in the ‘

Mieropoft MS-DOS User's Guid .
LOGATE and /UIGH switchas” mﬁﬁﬁg

method, you can place switches aftor
method, switehes enn n ywhers b

respanse. If you are using the
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You can selecl the defsult response for any prompt by omitting the file-
name or list befores the comma, Yoo can select default responses by
using the semicolon. The semicolon tells LINK to use the default responses
for all remaining prompts.

Example

In the following example, Microsoft LINK loads and links the object mod-
ules FUNLORJ, TEXT.ORJ, TABLE.OBJ, and CAR OBJ, searching for
unresolved references in the library BRUN10.LIB, The executable file pro-
duced is the default, FUN.EXE (indicated by the blank apace). A fist file
named FUNLIST.MAP = also produced.

1imic FUNSTENT «TABLE «TAR EUMLIST:

5.3 Linking with the
BRUN10.LIB Library

Linking with the BRUN10.LIB run-time library provides the following

advantapges:

# Link time i= sharter.

& COMMON and CHAIN statements ean be used to support a system
of programs with shared data. This can be valuahle in business
applications, where programs are often sel up this way, With the
a.ﬂrrnal« library BCOMI0.LIB, COMMON is not supported; CHAIN
is equivalent to BEUN,

e The BRUNIOLEXE run-time module resides in memory. Therelore,
it does not need to be reloaded for each program in o system of
chained programs.

BRUN10.LIB contains only the code for reading in the

¥ %ENIU.EKE— module, the :ﬂu]:l routines from BRUNIO.EXE are
not incorporated into the .EXE file. Therefore, the JEXE file is much
amaller. ]anuﬂmmﬁﬂ_pmmm kept on the disk, consider-

able space is saved.

T‘.{'i"ﬂ R 4 X
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ode using BRUN10.LIB can be ns miich as

the eode generated with
& syatem uses soltware

BCOMI0.LIB uses

Your -rumfriln-r-gr:uurul.ud e
15 to 20 percent smaller than
BOOMIO.LIB. Thia is because the rum-tim
interrupts bo involee run-time routines, The

intersegment cills.

5.4 Linking with the
BCOM10.LIB Library

You link to the BCOMID.LIB library the same Way you link to the .
ARUN10.LIB library, However, the two libraries themselves are very dif-
ferent, The /O switch must be specified at compile time if your program s
ta be linked to the BCOM10.LIB library. When you specify /O, the alter-
pale run-time library (BCOMI0.LIB) s substituted for BRUN10.LIB as the

default library to be searched at hnk time.

Mote that when BOOMLOLIB is selected as the library to be searched, the
riim-time module 8 not used by your program.

Linking with BOOMI0.LIB provides the following advantages:

® Yoo may sove RAM space at run time by linking with
BCOM10.LIB. This is most likely when you have amall, simple pro-
grama that do not require all the routines in the run-time moduale.

. fith BOOM10.LIB, execution of a compiled and linked .EXE file
does not require that the run-time module be on the disk at run
time. This feature works to your advantage when you write pro-
grams Iurturuuplliaﬂ.i.cnlc:l users who may copy Lhe program Lo
another disk but may not copy the run-time module needed Lo EXi-
cube the program.

s With BOOMI0.LIB, programs execute slightly faster
i ot ¥k o A et el

- . run-ti ti 3 .

s lbuaes thi :«rrupr.;'. € run-time ines are invoked through

For more information on using CHAIN and COMMON system
programs, see Chapter 7, “Creating Structured Fm;mt:ii.t'h e b



5.6 Running a Program

o run n compiled program, enler the Rlenime without its EXE filemame
extension. For example, to run the program SAMPLE.EXE, type

sy L

and press Return, This command execules the program SAMPLE.EXE. If
you have linked the program SAMPLE.EXE to ﬁﬁ. M10.LIB, then the eom-
puler loads the BRUNIOLEX E run-time module. The computer gearches [or
the run-time module in the following order:

1. The current directory

3. The directories specified by the PATH envirenment variable

If the eompuber can't find the run-time module in the above locations, the
following message appears

Canmot Fimd BRUNIO.] KE
Enter new path speclfication?

At thia point, enter the new path apeeification of a drive lotter followed by
u eolon and press Return. A chetk is performed Lo ensure that the run-time
module loaded is compatible with the version of the eompiler you are using,
Opee the run-time module is [oaded, execution of the file named

SAMPLE.EXE begins.

You can also run an executable hinary file from within a program, Far
example:

FLird "_[:l'l'i'-'\-l"
0ar
chain Mprog”

Note that, if you use CHAIN, the program must be another Microsoft
QuickBASIC program. Chaining to non-Microsoft, Quick BASIC programs
will leave the uthnf-lanswha ﬂmﬂ when execution returns 0
chained-from Engrm RUN or CHAIN is used, the computer loads
an executable binary file. The computer reloads the run-time module when
you use RUN, but not when yo8 42t CHAIN, Most of the run-time environ-
T ent is oecupied by the rut-time module, which s ically |
when you invoke an execiitable EXE file requiring it. When you RUN a
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Pl acommands tell e compiler Lo perform cerbain actions while it s com-
piling the soures file, Metacommands ean do the Tollowing:

s  Control the Tormat of listiog Bles

s Control whal, parts of the seuree lile are ineludnd in o listing file

e liead in and compile other BASIC source files at apetific points dur-
ing eompilation

o Contral the allocntiaon of dimensioned wrrays

Th'lea chapler deseribes the mel péominands availablo with the Microsalt
QuickBASIC Compiler, and how Lo use them, Thers 18 & sommary af each
metacommand and its funetion in Appendix A, “Summary of Commands.”

6.1 Metacommand Syntax

Metacommands begin with a dollar sign (1) and are always enclosed in a
program commenl, Wore than one metacommand cian be given in one eom-
ment. Multiple metacommands are separated by white-space characters:
space, tab, or linefeed. Metacommancs that Lake arguments have a colon
between the metacommand and the argument:

REM $ METACOMMAND: argument

Arguments that are strings of characters are enclosed in single quotation
marks. White space between the slementa of & metacommand is ignored.
The following are slso valid Torms for metacommands:

rom $I11'Er..m'.'n1'nruuhd]. #metacommandd
rom Smetacommendl ' argument ' fuetacommandd
Note that ne spuce may appear brtween the dollar sign and the rest of the
metacommand,

ul metacommands in co pliﬂlchuumthﬂilm:hhur
To p n:mlu'll‘“

 before the first dollar si on the line. For example, on the f
:ﬂfhulh metacommands mﬂm«nﬂ

rem x$metacommandl $metacommandd
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6.2 Source Listing Format:
M" Gourer code lint
!hﬂ.ﬂ‘ L
The $LIST m“““mﬁldht%r::;; and dwdl e say St I

turned on by d
Lrl]:ﬁ ':m.p,rnm aild the Following line:

rem §llat )
Tnsert Uhe following line:

T tiipn souree code listing back on,

rom §liotd
endo
The SLIST metacommand has no aﬂ'u:l. on ﬂ!’llrl.hl: or not lﬂur.:lp

listing is produced; it only affects what parls
in lhEtiEl.I;ng. A souree code listing is produced only if you request it

you start the compiter.

6.3 Object Code Listing
Format: $0CODE

The $OCODE metscommand Wmumm;awﬁﬂwwde

listing. When the $OCODE metmmmmihmdf Ubjl:l«
md: % pro:itzcedtunlf for the portion of the source file between the
$OCODE+ and $OCODE- ml!t.:m:l!nl:l:lm:u;ip+

The $OCODE metacommand has no effeet
listing is pmduud it unlr allects what

bly listing is prod o 1t
natne in rupunntt.u th: “Lhﬂ;m my

There i
F:tm a sample disassembly listing
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6.6 Processing Additional
Source Files: $INCLUDE

The LINCLUDE motacommand Tnstruets Uie eompiler bo switch processing
fram the corrent souren file to the BABIC file pnmed in the argument, Whan
enb-of-fle of the lnelwded sonpes s renched, the eampller conbipiss fifoneis-
ing Lhe original lile, Because compilation begine with the line immediately
Fallowing the line in which $INCLUDE oeeurred, $INCLUDE ahould be the
[ant mhatement on Che lne, The following statement is correct

WY defint 4-n 1 rem #lneluder "commoen.bas®

Tl following resteictions munst be abierved:

b, Varinbles in ineluded files must musteh vuriables in the main
PrOgER,

Ineluded flos must not contain END stalements; or GOTO state-
ments to nonexisbent lnes,

3, Ineluded files created with the interpreter must be saved with the (A
aplion.

6.6 Dimensioned Array Allocation:
$STATIC and $DYNAMIC

The $8TATIC and $DYNAMIC metscommands tell Lhe compiler how to
alloeate memory Tor arrays that are dimensioned with integer-constant
auhscripts.

If the $STATIC mni:ucnmmhﬂﬂ is presont, ﬁ!il ﬁ:ﬂaqﬁﬂf- arrays declared

ith constant-integer upper bounds are static ated, Static arrays
o not be redimensioned with the REDIM or ERASE statements. The
ERASE statement changes the value of the array elements to ero (or to s
null string), but the array dimensions remain the same.

he $OYNAMIC motacommand is present, all subsequent, a dadlured
E: ;J[M E*‘;if,hmfﬂj'?)‘ﬁ;;‘l“'m“" allocated, mﬁ Htmhnﬂ-
menslions or REDIM statements, and dynamic. -
can h:repﬂnr.nwd with the ERASE statement. s
o > e
a =1 i



Miermpnlt Ghubk BARID Complier i} N
K [T
- $gTATIC and $DYNAMIC with the W‘&ﬂ: EE.- .E,-%, m veloping »
:,',!:m n:g#fnuﬁnu s discussed in detuil in CHAFEE
Program.”

6.7 Changing Internal Module

Names:
: 1 allows you to change U
The $MODULE metacomisan g el

mie that is passed to the linker. This
::m: to hejfﬂi;l'lrent fram that of the source file. N M.
1T you use the $MODULE metacommand, it mﬂwmﬂw“ k
executable statement, ;

If each of the Microsoft BASIC modules you link fog
unigque module name, the resules will be unpr

Note )
The segment names generated by the compiler have chang d with this
release. These changes should not affect any asse nguage routines
linked with a Microsoft BASIC application, but
consult the run-time maps in Chapter 8,

Subroutines.”
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Crrating Strustured Programs

In interproted Mierosaft HASIC, programs conlst of anly one souree file.
For many programs, oaingle saurce fle s adequale, However, in sume casen
you ean develop large programy more afficiently oa p system of individual
pourse [lles that are compiled separately, Ko lin led to Torm s single exe
eutable program. Using thin approach, you ean create separabe source flen
that perlorm speeific fongtionn and uso them over and over, in one program
ar in many iiilfi'h:-ul prerams, Facl independently compilnble segment of

eode used by another program [called e “mnin pru&lmu:"l- ia ealled a
“subprogram.” This method of programming ia called “modular program-

ming” Modular programming his three minjor benelits:

I. Clarity. Bach subprogram hus a specilic task it parforms on a
small number of argaments or common virisbles. This can muke
Lhe program mucl ensier Lo understand,

2. Independence. Subprograms can be developed as independent
unita, permitting repeated uae in many different applications.

ve modifled and rewritten without

4. Flexibility. Subprograms can b
a5 the interfnee i the same.

affecting other programs, as long

This chapter describes how to ereate subprograms and how to cgll them
fram the main program. The syntax of the SUB and CALL statements and

how ta pass values between subprograms are alsn explained.

7.1 Structuring Programs

A complete subprogram eall loaks like this:

{main progr amy
CATL subiprogram  (ergumenis)

I{mxd af maln grogram)

sUE  global-name {porameter-ist) STATIC
(bady af aubprogramn)

END BUB



(ks IRASI  appjphler
e s

hiiprmmll L

Jit and e ALL wtat
bputured pfu;rlml.'

uil

gl montaine llur_ml!u proram
:-|1|1rl.ul::|:;ur.r e tnin prOgrim- A i .
lo i eallod n "1 iile” ), where each
“I:r:n:t;rﬂ::rm. Fach file can lse compiled
am the muin iroradi.

ho miakn program will use

Soelions 7.2 wod 7. dhperibin the 51

rremliing
d all the subpro

Thinre are Lwio iikhoddn ol

1. Crenting a

e gl

o Cpeating sevornl e (

module eontaing & siBg
soparately and called fr

all or mast

The first, approsch works besl when
of the subprogrsms in e file,
nations of subprograms, you

IF you have programs thst s different combi f
will pru!ml:rli:; want o use the seeand met yod Lo create @ “jbrary” of sub-
program medules. When the olijoct files are linked, the subprograms are
combined with the main program wlm:ryuu upecily the aame of the
module() on the link command line. {If you have the Microsoft Library
Manager, MS-LIH, you can use it to process fibraries of object modules.
Then you only need to specily the library name ofl ink command line.
he library.)

The ealled object modules will be linked from t
Bach method of structuring programs has different parsmeler-passing
th the CALL statement,

requirements. You ean always pass parameters wi
but, if vou have many parameters to pass, this method is impractical. Il you
E: main programs and all subpro-
pliribute and the

are using & single file that contains t
prams, you can pass parsmeters with the §
If you are using a library of
MMON

SHARED statement, deseribed in Section 7.4,
subprograms, vou can pass parameters with the OO statement,

described in Section 7.5

7.2 Creating Subprograms

Subprograme are delimited by SUB and END
ments. The SUB statement h:q the following m& EXIT mm

SUB global-name [(parameter-liaf)] STATIC

where

global-name

74
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parameter- /it containg simple varinbles and arrays that
represenl corresponding virinblen and srrays
passed from the main program, Parametsrs are
separited by eommas,

STATIC indicates Lhatl Lhe subprogram is nonrecursive;
that is, it does not call iteelf, nor deoes it eall
anotler uuhprugmm that calls Lhis subprogram.
Only nonrecursive subprograms are ﬂtlllp-ﬂ-rtﬂd..
and a warning error is generated if STATIC ia
emitled.

Variables in the formal parameter list are declared Uhe same way they nre
declared in o program. Variable types must correspand to the variable type
being passed from the main program, Arrays must be declared in the sub-
program parameter Hat in the following form:

array-name | dim-nem)

where
@rray- narne is the name of the array.
diri-num is an integer representing the number of dimenaions

in the array.

All BASIC expressions are allowed within a subprogram, except the
following:

s User-defined functions:

s A SUB..SUB END black, Subprograms cannot be nested,

7.3 Invoking BASIC
Subprograms with CALL

L statement invokes Microsoft QuickBASIC subprograms 5t
gﬁﬁﬁ?—l;ﬁ;um subroutines. This section and the foﬂq’min; mhn:l
A ‘p].]r only to CALL when it is used 'H.'iﬂ:l. I‘ﬂ_hgtqg;nm., ﬂg]Llu assembly-
Ia?nguag: routines is described in Chapter B, “Using Assem v-Language

Syubroutines.”
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contains simple varinbles and arrayn that
represeil eorresponding variables and arrays
passied from the main program. Paramelers are
separated by commis,
STATIC indicates that the subprogram is nonrecursive;
that is, it does nol rnlritielf, tor doe it eall
anuther subprozram that calls this subprogram.
Only nonrecursive subprograms are ’”RP“E‘.‘dr
and a warning error is generated if STATIC is

anmitted.

paramefer-{uf

Variables in the formal parameter list are declared the same way th!%' are
declared in « program, Variable types must correspond to the variable type
being passed from the main program, Arrays must be declared in the sub-
program parameter st in the following form:

array-name [ dimi-rium)

where
aArray-name % the pame of the array.
dim-num i an integer representing the number of dimensions

in the prray.

All BABIC pxpressions are allowed within a subprogram, except the
following:

o User-defined Functions,

o A SUR,. SUR END block, Subprograms eannot be nested,

7.3 Invoking BASIC
Subprograms with CALL

The CALL statement involes Microsoft QuickBASIC sub ams
aspembly-language subroutines. This seetion and the f-ul]u?wim& sucl-‘.:m
apply only to CALL \l'h!llr“ ismdwith mﬂlr ams. Calling assembly-
language routines is described in Chapter 8, "Using Assembly-Language

Subroatines.”

T o
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Phie CALL statement fius the following synlax

CALL name ||:.|r,-,|urr:|=r|.|'-!ur]]

1\']'!’;.'
FAITe ie the name ol the callod subprogriam. The name 1%
Jimmited to 31 chiaracters.
argumaoni-fisf ig m list of parameters L\'rlri-.n.lﬂeﬁ, array elements)
passed to the called subprogram.

The CALLS statement has the same syntax 18 the CALL statement, bt
panses segmentod sddresses of its argumenta, {The CALL statement, passes
the unsegmented addresses of its arguments.) You should use CALLS only

to call assembly-language subprograms,

7.3.1 Passing Variables
Variables are passed to subprograms by reference; i.e., their loeation in
memory, nat their value, is passed to the subprogram. The subprogram CAn
change the value of the variable by assigning a new value to the variable's
corresponding srgument. The following example shows how n CALL state-
ment invokes a subprogram and passes variables by reference;

A=5  B=0

call square (A, B)
print A.B

wrecd

aubk sgquare (X, Y) sratic
=o)X

end sulb

The previous example prints the results 5 and 25. When the mihil:dgr’m

SQUARE begins executing, the initial value of Y, which is passed to the

subprogram from argument B of the CALL statement, is 0. The subpro-

gram passes the computed value of parameter Y back to the main pll:ngrm

To pass a simple variable by value, enclose it in e
if you change the CALL SQUARE statement in LT:]:E:H exa F“mp I:ﬁ""i--‘r

call square (A, (B))

B is passed by its value, which is 0, When variab
subprogram eannot change them. In ih&ahmu!ﬂupl“ ”fu?md prwmhr e

70
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SOUARE cannoib elipmge (e value of ¥ hocans it cannst
prmesed Trodo aegument 1ol Ghe CALL slatemsnt 1::: Fkl';:'?ﬂ'l::':l:;ﬂ.:“

e Lhe resalls b miied 1,

7.4.2 Passing Arrays

You eun 1V AFEy with the CALL statement. The following statement
“‘:Fl‘l;ﬁ;“"“"“i“““ wrrny 1, mrenyd, wnd total to the subiprogram

call mateddd (arcay) (], srveyi (), eted ()

Subprogram MATADDZ might beghn like this

mifly mataddd [a(d) B{d) (L)) statl

Mo pass ihe values of tndividial array slements, enclose their subseripts in
parenbheses, The following slalement passes e valie of the element in row
3, column 0, of wreay | to MATADDE:

call mataddd (arrayl((3:5911)

Hecause only one integer i being passed, the SUB statement only needs an
integer paraineter, such as:

fulh mateddd (a) mLat e

You can also pass array elements by reference, bl becanse dynamic ar-
tay elements passed by relerence do not pass the actusl address off Uhist
array element, you may not be able to areess other clements of the same

array using the offset of Lhe original array lement.
ND and UBOUND Tunetions are uselul for determining the size

U

Eﬁ:nﬁrm assed Lo mbmgrm. LBOUND finds the lower bound of an
array; UBOUND the uppet wil, Each Munction hiss two syntaxes: & gen-
eral myntax and an abbroviated syntax for one-ditnensional areays.
O UBOUND have the following form:

Funetion ;

LBOUND( array)

hﬂﬂﬂﬂmwﬂ




Aicrsenlt Chilek ASTC Cormnpiler
vinus example cun use LBOUND and

The MATADDE subprogram in the pre 2. iR
L.'llii '|l|.%]] inatead of pasging the upper hounds explicitdy:

call mavadd? (arrayl(),array{) totali}}

sub mataddl{a(l) . b{2).e(2]) statlc
‘assume arrays have cama dimernslons

i¥olbound(a,l) co uboundia, L]
1e=ibound(a, 2} to ubound{a. )

far
Ear
LN, PR =a (A% %) +b [ LY 14X

naeET '|:-'.

next 1%
emd sub

7.3.3 Passing lxpressions

You can also pass expressions as arguments o subprogroms: An argument
ean be any valid Microsalt BASIC expression cxcepl simple variables and
array-element references. When BASIC encounters an expression in the
argument list of a CALL statement, it assigns a temporary variable to the
expression. This temporary varinhle is pazsed by reference to the subpro-
gram, and this is equivalent to passing the value of the expression.

7.4 Passing Parameters within a Module

Variables and arrays declared and referenced in subprograms are usuall
considered local to the subprogram, However, Microsoft QuickBASIC sup-
ports shared variables and provides bwo wiys Tar their values Lo be jre-
served across subprogram ealls within a single module, One method is o
ive variables declared in COMMON, DIM, and REDIM statements the
HARED attribute, which permits the use of the variables inoall subpro-
grams within the madule. The second method is to use the SHARED state-
ment to declare main variables used in a subprogram. The first method is
most uselul if all variables will be shared by all subprograms. The second
method is most useful when different subprograms use different, combina-
tions of main program variables. Sections 7.4.1 and 7.4.2 discuss these two

ways to pass paramelers.

T8
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74.1 Pas

1' Passing Parameters with the SHARED Attribute

"

“'—":!l;ldhf!:::ﬁ:i;ﬁr:?ﬁ;d“h"d and referenced in subprograma sre usually
5 ¢ subprogram. However, Micrasaft QuichBASIC sup-

ports HII-'H‘QH . o
subprogram m.“'_:jlhlrs within a module and preserves their vallias 8erenn

You can acpoig Variab i
ki les from the main program without passing th m
ﬂﬂm&-{i‘b ln[th,e E}\L!J statement by using the BIMHEDPIH-HI?HW‘;FE;B
N, DIM, or REDIM statemenbs in the main program. You can

alsn pis : - . C
statermne Tiables among all subprograms in a module with the SHARED

To declare variables aa ahared by the mai =
2 ¥ Lhe main program and all subprograms in

2 module, place the SHARED attribute directly after the di

COMMON, DIM, or REDIM & :Ln b:;r : n“ﬂ-. irectly alter the keyword in a

Within a module, subprograms can use the main program variables de-
clared with the SHARED attribute.

Example

The following statements declare variables shared across all subprograms
within a module:

common shared &, b, c
dim shared =, v, acrcay [(10,10)
radim sharaed alpha [r'ﬂh:l

In the following module, the main program passes the value of A to subpro-
gram PROGZ, When the executable program is run, it prints the number

||.1|}_J"

comman shared A
A=B=4
call progl

sub prngz static
print A
end sub



u.q.ﬂl(rf‘.umllllﬂr

Kliprraait iJuirk

with
4.2 Passing Parameters
TS et u.m:n T Statement L -
RED ateELiil the SARED

Within a single el il
urt.hl oo thik m he form

Lo uae main
to e I B SHARED statomen

SHARED pariable [.mn;ble. 41| . |
y variable declured luﬂli mnin Progrim.

where veriable ia the name of an

Example
o wse viriables A and D declared in Uie main nl:fmpth““h?"’ﬁ:
must declare !.r.:m ?nnn SHARE:D statement b l!'w Lhey are used the

following example:

A=4:D=10
call progd

sub progd statle
shared A, D
E=AAD
print X

ard mib

7.5 Using a Library of Subprogramn
Passing Parameters with COMMON

If the sub &H

murc:gi;m 'EIT::I; mﬁ‘mmm

IIIIIIE-.TM ”kumm% ¥a

COMMON [SHARED) |/ blackname;| item-lisi

where
SHARED
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h
7.4.2 Pnssing Paramebiors wil
the SHARED Statemen B
m‘mn"th the BH&RHJJ':TJ

Whihin o single modiile, use ol the ﬂﬂﬁaﬁnﬂm‘d wi
Lo e Tialn program sarlabls thal are Ilhl' fore
attribute, The SHARED statement Lt

SHARED marinble | vareable. - J
niene ol any yarialle tl.r,-;und in P

where variabfe s the

Exnmple
FaIm

To ume varinbles A mnd [ declared in the main program, UHINI.“
mlmn:]rr]a.n- e In o SHARED statemenl belore shey are it Ve

following example:

A= P10
call progd

auly progd statle
mharad A, D
K=hal
Hi Lk X

and mub

7.5 Using a Library of Subprograms:
Passing Parameters wi %MN

If the subprograms called by the main program & :
u must paas variables and o y

aource files, |
ment. The COMMON statement. has the form

COMMON [SHARED) [/ blockname/| item-list
where N

SHARED

L




Ciremiing Bt arod m‘

teckname I mny wakid BASIC Hwtihf up l.u A1 charns s
loag. Use blackname when '-‘E?nm dues
nnlihmv-wﬂwimﬂlhhlhlhci

wtotn sl in n list of variables and arrays Chal will be used by
e suliprograms.

If the ms in e followd amiple are placed in three separutely
f“mlﬁm; N?thlﬂﬂ:tn:rlm':uh mu:ﬁ:n umed, wueh me

‘maln program {1les
common a,d

awdydng

call progl

call progd

‘prog 2:

common a,d

sub progd atatic
shared a, d
e=avd
print e

oncd  sub

sl prﬂqﬂ static
shared a.d
e=at
print =

end sub




el Gule kLARICT ':f-umpilpr
a $STATIC melacomimen:
allpcutod fur array

Du niot confuse the STATIC sk tement with L
rinhle and array

s Wiy Bjppace in
The §STATIC trurlur:llllmuild allects Lhe T::'ru!:]-“m ya
while the STATIC statement preserves A0S

valikes,

. Ar Values
7.7 Preserving Subprogram i

. ! declaring the
You can preserve the values of arrays in ""'bpmf:::,ﬁghﬂln:;md until they

array in a STATIC atatement, STATIC arrays dimensioned (with the

are dimensioned (with the DIM statement) o re o

REDIN -.r.ntenwhtt . For example, the following STATTL-_ !tltfmﬂltbfft:f?rn
Z).'w local. The number in parentheses is the nuin _

B re declared in the Tollow.

arrays X, Y, and .
dimensions in the array. The aciual dimensicns a
ng REIMM statement:

sSEatie X (2] Y{3) 2{1)
redim X1 J¥) ¥ (10, 20).2(3)

7.8 Common Errors in Calling Subprograms

Two errors are commeonly made when calling subprograms:

* Mismatched argument and parameter lista

= Variable aliasing

Mizmatehed argument and parameter list errors are caused when the order,

type, or number of arguments passed to a BASIC
uurrugund to the parameters in the subprogram. mpm#d‘;h.
? Compiler does not check for this discrepancy, and no error

BASI
iz generated. However, noticeable side effects will probably eccur.

Example

In the following program, Lhe main . a .
I;ram that is expecting an integer. ﬂh&dﬁﬁf‘* €s a string to a subpro-
inks without errors, when the Mlmjhm_ will e

a “String Space Corrupt” error,
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AF="Thia ls a string"

all prog? (Ad)

aub progi|XY] atatlc
gt A

ard ol

A common mistake in long programs containing many varisbles is variable
aliasing. Variable alissing otcurs when more than one name refers to the
same location in memory. In structured programs, varizhle alissing occurs
when an argument passed to s subprogram can be relerenced in the subpro-
gram in more Lhay one way. This often happenm when the same variable is
uszed twice as a parameler to CAL L, or when a variable pasmed as lxi:lm'
cter 18 also nccessed by menns of the SHARED statement or the SHARED
attribute. To svoid slissing problems, pass arguments by value amd
minimal use of SHARED,

Example

The Tallowing is & simple example that illustrates how unexpected variable
aliasing ean occur,

copmon shared A
A4
call progd (A}
=ulb progl (%) static g .
E L.'-._-'.L difalr af®s %1 "plas: half of: Ae Tis™:
X=Hy2
A=y
B Int "Pr‘:':l
and sub

When run, this program displays the following message:
Hplf of 4 plus half of 4 12

la, A paased inthzmmysunmwmnwm
Iﬁ.ﬁiﬁhﬂ]‘: ::l:pmm‘gg.}mn I:'efcrr_nm from the main am, and it is con-
sidered global data. When the guhpm,;ram modifies X, it is h::ﬁect misdi-
Fying A, 5o when further o tigne are performed on A with the assump-

tion A=4, the results are alse,












Uning Asszwbily- Langunge Subirsatines

Microsolt QuickBASIC interfaces with sssembly-longuape subroutines
through the CALL statement. All you need to do to use sssembly-lsnguage
subroutines wikh the compiler is FI{I them with the correct number wnd
typir of parameters, then link the assembled object file with the BASIC
ahject file. Since the operating system decides where in memory the
assembly-language program !g,ﬂuld. go, this virtually eliminates memory-
alloeation problems.

This chapter explains how to call sssembly-language subroutines from
Micros=aft CuickBASIC Programs, and what you need to know Lo convert
your interpreted programs that call sssembly-language subroutines so that
thr can be used with the compiler, This ehapter also deseribes the rules for
coding assembly-language subroutines called by compiled programs.

8.1 Converting Interpreted Programs

You must make the following modifications Lo your interpreter programs
before they can be eompiled:

1. Change CONST to CSLG; change DATA to DERG.

9 You cannot use PAC, MAKINT, and FROINT with the Micrasoft
Guick BASIC Compiler.

8.2 Calling Assembly-Language
Subroutines with CALL and CALLS

L call assembly-language subroutine and passes Lhe
leiiigﬂihaat::;ﬁn 7 ;dn:ilmm of the statoment a:gumnntn.élte
EJALLS statement has the same syntaX 48 the CALL statement, but passes

the segmented addresses of its arguments.



plieronnft Guirk BASIO Compller:
The CALL statement has the following syniax:
CALL name {Ewumﬂ-h‘_ﬂj]

where
nane is the name of the called subroutine. The name is
limited to 31 characters and, for m
language subroutine, must be a o
argument-lisi is a list of parameters ivm‘hbhl; array elementa)
passed to the called subroutine.

Invoking the CALL statement causes the following to orcur:

1. Acrrays are passed by pushing an array dmr{pt-w o ﬂl‘ﬂ‘m
2. Array elements are possed by pushing a 2-byte pointer hﬂﬂﬂl-
munt onio the stack, Mote that elements adjacent to thl]mhﬁ“ﬂ
not guaranteed to contain the values of adjacent elements of the
ArTAY. )
4. BASIC pushes the 2-byte offsel of each nonarray argument's loca-
' tipninthndamugma!;m{l?slmmthnm_- gl '
4. The BASIC return address code ) and offset (TP}
gl o segment (5} and offset (IP) are
5. Control is transferred to the assembly-language subroutine.




-
Using Assembly: Langunge Subroutines : ‘

Figure 8.1 shows what the stack looks like when the CALL statement in
Ereetbed.,

High Argament O
addressen A &
Argument 1 = .
! e _ Each argument is
a 2-hyte poanter
inlo metmory.
0
R (4]
i Argumeni n
aln
i L Return segment address
& — - B
' Retnrn offset < Stack polnter
W

Loy
acld reases

Figure 8.1 The Stack after CALL Executes

The assembly-langusge subroubine now has control. Arguments are refer-
enced by saving the contents of BP, then moving the stack pointer {8F) to
the base pointer (BF) and adding a positive offset to BP, a3 the following

example shows:

push bp

Mo 'h-p,sp

s ealeulate the offset of argument: n, the last srgument, as BP-+6.

Argument n-1 is at BP + 8. You can locate any argument—k, for
example—by nsing the following formula, where £ is the argument and 5 is
the total number of arguments made by the program:

Location k= BP + 6 + (2#(n-k))
The following formula gives you the loeation of argument (:

You car

Location of argument 0 = BP + 6 + 2n

j
.
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local variables, you should begin Lhe mumhl)'-ilﬂﬁu BLE pro=

i you have !
4 the fallowing:

gram with languapge similar to

bp. Sp

sp . Apace
mo gp. bp
FoF b

el
¢ used by loenl varfables

The space argument i equal to Lhe amount of spac
in the program.

If all the local variables are 2 bytes long, you ean calculate the lecation of
local variable O with the following formula:

w

Location of local variable (O = B - 2

IT all the local variables are the same 2-byte lenglh, you can caleulate the
loeations of subsequent local variables, For each variable, subtract an addi-

tional 2 bytes from BP. You can use the following formula to caleulate Lhe
location of the kth local variable:

Location of local variable = BP - 2(k+ 1]

Imgortant
m must clean up the stack before exiting the called subrou-

Your prcﬁ: : E
tine, Do this by popping BF, as in the lfollowing example:

push . bp
mov  bp. Bp
sub  =p, apoee

n-ﬂ:w sp, bp
Fep bp
rat




8.3

Uning Assembly- Language Subiroutines

Coding Subroutines for the Compiler

You must observe the following rules when coding an assembly-language
subiroutine for the Microsoft Quick BASIC Compiler:

4I

<11

Thi called routine must nol destroy the contents of the BP, 55, and
135 registers,

Al data declared and referenced in the routine should be in the seg-
ment DSEG. DSEG should be in the group DGROUP. First create
DEROUP with the GROUP directive, then tell the assembler that
DGROUP is addressed off the DS register with the ABSTUME
DS:DOROUP assembler directive:

The called routine must know the number and type of the argu-
ments passed, Heferences to arguments are positive offaets added to
BF (azsuming the called routine moved the current stack pointer
into BP).

The called routine must do a RET n[where nis two times the
number of []-n:mmmrltra in the argument list) to adjest the stack to
the start of the ealling sequence.

The routine must return values to BASIC. 1t does this when you
include the variable name in the argument list that, will receive the
resultl.

The routine must not change the length of any strings. Microsolt
BASIC cannot correctly manipulate strings if their lengths are mod-
ified by external routines,

If an argument is & string, the argument’s offsel points to 4 bytes
called the “slringhdrs:ripﬁnr.“ Bytes 0 and 1 of the string descriptor
contain the length of the string (0 Lo 32767). Bytes 2 and 3,

tively, are the lower and upper 8 bits of Lhe string’s starling address
in string space, Changing length of the string or modifying the
atring descriptor will cause unpredictable results, probably a
“Siring Space Corrupt” error message.









g.4.1 The BRUN10.EXE
Run-Time Module Environment

= e % Top ol user ares
| space for EXE loader

BRUMNIDLEXE
| =— Top of user space
Communication cummunicnﬂpli buffers
bulfers paragraph aligned

Diynamie arrays
| <— Top of string space [dynamic
B4k boundary; cannot excesd
Limit String space 84K from tap of DS)

- - «=— Bottom of string space
{dynamic boundary]

File buffers
- | «=— Top of user stack
User stack defanlt: THE bytes)
| | =— Botlom of user stack:
| B DS Diata statements
BC_CN MNumeric and string constants
BT Floating-point temporaries
i =— MBE-BASIC program varinbles
BC_DATA

[user variables)
- { =— Optisnal data area for
DATA | other-language subprograms

CONST
1 =— COMMON area
COMMON (BLANK)
=— Run-time module data and constants
DEEG (fixed size: approx, )
[DATASG)
=— DS5,ES,55:0000
b CODE Dl.h!’r-kmsum guhpm AT
=— Separately compiled BASI
modname_ CODE fu and subprograms
[compiled program) B4l per module size restriction)
<— Bottom of user areq
MS-DOS area
Interrupt vectors
=— (000:0000

Figure 8.2 Run-Time Module Environment



8.4.2

B4ls
Limit

The BCOMILO.LI
Run-Time Library Environment

ppace for JIXE l::-m!r.l'__-

Clovimenumbe nbion
hulfars

Dynamie arrnys

—
1

8 LEIHIH sphde

Pile bufera

Uper atack

B D5
BO-CN
BO_FT

B DATA
{user viriables)

DATA T
CONST

OOMMON (BLANK)
RUN (opb) |
DSEG

(DATASG)
CODE

modname GO
[compiled program)

MS-[208 area

Interrupt voctars

Usieg Amseribly- Lamgunge Sulrogtises

= Top of user area
= Top of user sgpace
communication bulers
paragreaph aligned
«— Top of string space [dynamic
rmund.q.r!; eannol exceed
G4 from DS:)
<— Hottom of string space
[dynamic boundary)
<~ 'Top of aser stack
{defnult: 768 bytes)
e Hottom of user stack
Dato staletmen ts
Numeric and string constants
Floating-point femporariea
<— BASIC program varialibes
- leiuml.l data aren lor
other-language subprograms
«<— COMMON aren (varies with program)
EXE fle foader dota {64 bytes)
=
un-time module dats and constants
(fad siges appros, sl{]
- DB.ESI‘.SS:WN
_Oeher-language subprograms
«— Beparaiely compiled BEBIG
subprograma (no size reskriction)
«=— Hotlom of usor nrea

Figure 8.3 Run-Time Library Environment

Fa T = e

.






Using Assembily- Langunge Subroutlnes .

Table 8.2

Run-Time Segment Ma
without the Run-Time Module

Address  Hegment Clman

Lorwr modname  COE B CODE

oS CODE CONE
CSEG CODESG
SHELL CODESG
CLEAR CODESG
BC_ ICN_CODE IMIT_ CODE
B IDS. CODE INIT CODE
INIT. CODE INIT_CODE

Liovwr DEEG DATASG

DS RTMLOAD DATASG
PSEUDOCOMMON  DATASG
COMMON BLANK
CONST CONST
DATA AT
BC_TATA BC. . VARS
BC_FT B SEGE
BO.ON B SEGS
BC_D3 BC_SEGSH

High STACK ATACK

8.6 The Run-Time Segment Maps

segments BC_ IGN_CODE and BC_IDS_ CODE are black transferred
E;h:hn segments BC_CN and BC_DS at program initialization, Just before
the user program itgell executes, thtl}ﬁnmhmwﬁ down in physical
Memory over the ﬂt’;mﬂlh'ﬂfﬂlﬂ-.m;_ | <



Bllessmahl Cpabob MANIC Canllar

AL L e damaes sl segg e ba b Llve ks seg el [Ifij arm in Llim iresdipe

(I LR

The eonbents of bhie seg ol are s lilliwie

Segmenl. Marmag

B COLE

o ame U
(HEG

D

RO TGN CODE
BOL DS CODE

INIT
DS
RTMLOALDL

R a1h]H

PSEUDCCONMMON
COMMON
CONST

DATA

BCL DATA
BOLFT
BO.ON
BC. DS
STACK

Clonlenis

Clomnpiled wher progran

Hepurately commpiled HASIC progrims
TASIE! ro-Kimse rosline

O bvwrr D g wu b e g e wins

Uner-progesm eopnbanis {moved Lo BG GN)
Uner-progran data atutomon b [ moved to
T B

Dimpomable run-Ume initialization code
Hut-time aninitialized data values

Relocatable dats segment bo b used by RUN
whulbomeant

Usnetr-diefined aofthey alring descriplomn
User-program COMMON ares

lnitialized data for wee by other-language
aubiprogrammn

Uninitialized data For e by other-language
mubyprogrnms

Usier-progeam data variahles

User-program Nosting-poinl temporaries
User-program constants

User-program data statements

Stack segment required by loader (not used)

BASIC sets up string space snd dynamie numeri pace

tion Ei?l:l.gehﬂ and heap ﬁT.tE:!m t.hu:th;L at{:vﬂlwltj‘ﬂmw

ary, array heap occupying the memory hetween !ﬂdnflirlnz' '
ace and the run-bimt-muduzr._ ﬁl.ultri space is allocations L

the small heap, which contains file hurﬁmutmd drnanui?:d o3

ication buff d dynamic numerie {integer ng-paint
3::?:-“::"#;:& hmﬂnmm;‘hm %hwhm



Belll rraanfr Cluale ERASIC Compller

All the classes and segments ini the dats segment (D8] nro in the group

DGROUP

The contents of the segments are as follows:

eommunication

Segment Name
BC_CODE
modrame_ CODE
CBEG

CODE

BC_ICN. CODE
BO_ IS DODE

INIT_ CODE
DSEG
RTMLOAD

FEEUDOCOMMON
COMMON
CONST

DATA

BC_DATA
BC_FT
BC_CN
BC_DE
STACK

BASIC aets up string space and dynamic numeric
and heap are allocated the bﬂ:{a aof
peeu
ace “f the ruu—hﬂr o e
mﬂhﬂp,wi_:mtﬁu_}lﬂuﬂ I ays. All
buffers and dynamic numeric (integer and hnﬁ:ﬁm
Y heap is allocate

tion time. The stri
ory, with the array

Clontents

!_.‘umpi!rd user program

Separstely compiled BASIC programa
BASIC ran-time routines

Other-language aubprograms
User-program constants (moved Lo BC_ CN)

Uger-program dats statements (moved Lo
RO 115)

Disposable run-time initinlization code
Run-time uninitialized data values

Relocatable dats segment to be used by HUN
statement

User-defined softkey string descriptors
User-program COMMON area

Initialized data for use by other-language
subprograms

Uninitialized data for use by other-language
subprograms

User-program data variables

Vzer-program floating-point temporariea
User-program eonstants

User-program data statements

Stack segment required by loader (not used)
space al initializa-
the memory between the end of string

string space is used for allocations Lo
and dynamic string arrays. A

arrays are stored in the dynamic array heap, The arra
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Table 9.1 lists the commandn, functions, and statements covered in the
alphabetical reference that rﬂhm Secthon 9.4, Tﬁ'l ol a I'MP'_"“ relfes-
ouen to the Mierosoft, BASIC language; instend, it focuses on compiler
euhancements, new compiler statementa, Ind piatements that behave
differently in the compiler, and so may require some changes to programs
writben with the Microsolt BASIC inlerpreter.

Table 9.1

Funetions and Statements in This Reference
Enbanced In Compller New o Compller! glg Require m
COMMON QOMMANDS CALL
DEF FM LBOUND CALLS
END LOCK CHAIN
ERASE REDIM DEF
FOR.. . NEXT SHARED DRAY
FRE STATIC PLA
GosuB SUB..END sUB RE3UME
GOTO LFROLIND RUN
RETURN UNLOCK

WIDTH

For information on the oompiler metacommands {8TNCLUDE, SDYNAMIC, ote.) s Chapter
. Wining Mntanammnanda s ia well 48 Bection A1, “Microsoft QuickIASIC Mstacommands ™

See the reference manual that came with your BASIC interpreter for & com-
lete reference to the functions and statements that work identically in
oth interpreted and compiled programs.




Microsaft Quich BASIC Campller Hefersnes

"Table 8.1 lista the commands, functions; and statements covered in the
al ph:bmn; relerenee that follows Section 9.4, This is not a complete refer-

ence to Lhe Microsofl BASIC language; instead, it focuses on
enhancements, new compiler staloments, and statements that hl‘.'hl“
differently in the compiler, and =0 may require some changes to programs
written with the Microsoft BASIC interpeoter.

Table 9.1
Funetions and Staternents in This Reference

Enhanced in Compiler  New to Compilert  May Require Modifying

COMMON COMMANDS CALL
DEF FN LBOUND CALLS
END LOCHK CHAIN
ERASE REDIM DEFL
FOR..NEXT BHARED DILA
FHE STATIC PLAY
08U SR, END Sl

GOTO UBOUND RUN
RETURN UNLOCK,

WIDTH

+ For iuf o the comgiler metacammaads (8 INCLUDBADY] [ A sk Chiiarian
1, “Uning Melaoomromnds -m-mm{’wmm*'}“'m-

See Lhe reforence manual that eame with your BASIC

lebe reference Lo the functions and statements that work identi
h interproted and compiled programs, e At




Slerosnlt Cuksk BASTC Csrmpllar

2. Your program hus certain co
differently in the compiler and
& Your prngam conbains certain
OGN FRRROR GOTO, thak -
aptien, (See Sectjon 3.2.4, * ational
A2, *Compiler Switches.”)
4. Your interpreted Microsoll BASIC
ing rommands or slatements not-

AUTG DEF LSk LLIST
BLOAD DELETE LA
HEAVE Enir MERCE
CONT LIsT NIEW

9.2 Reference Format

Each command, function, or statement in thn-ﬂ.ﬁhﬂhﬂhﬁi =
follows is deseribed using the following format: I

Heading Funetion

Syntax Shows the correct ayntax Tor
tion. There are two kinds of
tions and one for statements,
value of a particular type and
an expression can bo nsed, U
ments must appear alone on a |

Aelion Summarizes what the s ts

Remarks Mheseribes arguments anﬂ
explains how to use the

Sea Also G‘Hﬂ-ﬂfﬂ!ﬂmrﬂ;hﬁ

This is an optional section
‘every reference entry.
Example Gives sample commands,
ments that illustrate the use
funetion. This is an opti
appear with every referer
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Maote Puinks out ab impartant Deet or feature. This is an
aptional section that does not appear with every
reference eniry.

Warning Alerts the wwer to problems or dangers associated with
the use of the given statement or function, This is an
optional section that does nol appear with every
reference entry.

9.3 Reference Syntax Notation

The following s¥ntax notation ts used in the reference manual:

CAPITALS ltems in eapital lotters indicate BASIC keywords,
These keywords musl be part of the statement syn-
tax, unless they are enclosed in brackets. In an actual
program, you can enter these BASIE! keywords in
either uppercase (capital) letters or lowercase letters,

ftalics Items in italics represent information that you must
supply; italics are also used vecasionally in the text
for emphasia.

[Brackets] Items inside square bracketls are optional.

Ellipses ... Items followed by horizontal ellipses can be repeated.
Vertical ellipses are used In syntax lines and program
examples to show that & portion of the program has
been omitied,

! Braces| Hraces indicate that you have o cholce between two or
more items. You must chonse one of them, unless all
of the items are also enclosed in sguare brackits.

| Vertical bars sepurate the different choices inside

braces,

Y. wst enter all punctuation, including commas, parentheses, semi-
E:E:ll]: h}rphﬂﬂ!. and l;!t'ﬁ.lli HIgmE, Endl:r a5 shown.



Micrmanf Guleh BANI Complior S
|
I

In the Followi Loy line, “LOCK" and "TO" aew B
lznlr;l llltuv: mr:lmwl of H'llnmlll:l'-t However,
bol and everything inside the second set of bracket
fock an entire Ble). IF you want to lock ll“?
::I::.:.Tr:n“mni!r I_murlha:: : mﬁm'?it 6
youl apecily & range,
record, Uhe :':vl, and the end are all names thid you

LOCK | #] fifenum [,| record ] [atart] TO end}]

9.4 Reference Input/Output Notati

Program examples, wser input, and am autput

Nnis chapter, Typleally, peoksam et ane absev Sedl
tive text showing program output, In cases where
is shown in a di i, darker type to distinguish it
listing or autpul from BASIC, ﬁ-fﬂW: NI
conventions:

Lnput =

print = "squared s %2
arnd

Clutpul for this program, along with user mm

Pl 1
233 sguared Is 53261
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Syniax

CALL name || argument-fsi) |

Action

Calls and transfers control to a subprogram

Remarks

In programs compiled with the Quick BASIC Compiler, CALL can be used
to invoke compiled BASIC subprograms. CALL can be used Lhe way it
is used in the interpreter; namely, Lo eall assembly-language subroutines.

The syntax for CALL statements is identical in interpreted and compiled
programs. However, the parameters have slightly different meaningsin
IWn programs.

In interpreted programs, namé is & variasble containing the segment offsel
that is the su:tilnj ndd]:ua!: iaummfé%;u&r:ut ne being called, In
programs compiled with the Qui r, nanee s Emp ) .
name of the subroutine being called, The GuickBASIC Compller : sub- i
routine names up to 31 characters long. I CALL invokes an assembly- 1
langunge subroutine, then the name must be o PUBLIC symbol in that

subroutine,

For both interpreted and compiled programs nmmnﬂ-&tmtﬂnﬁ .

variablea or constants mﬂfm;ﬂﬁ passes Lo the subroutine. In the ! ' .
ariables or constants can al; passed to a compiled BASIC subroutine

with the SHARED statement, inside the su or with the SHARED

attribute to COMMON, DIM, or REDIM in the main program. .




CALL Statoment

See Also

Chapter 7, "Creating Structured Programs” )
Chapter §, “Using Asembly-Language Subroutis
COMMORN, DIM, REDIM, SHARED -

Example
m pragr;m, ;mmhm%'“ﬁ:ﬂ;l‘fh t.hruh ﬂﬂln
ip", and “printout”. The split sul rwﬁ‘ﬂ!ﬂ v, breakos B
input cum.l:n.ul:dﬂ into Lweo-separate m : 'ﬂ.
ray, “Hle¥(}", Next, the strip subprogram strips [eadiig B
second filename. Finally, the printoul subpr ey

of these two files. The DOS output redirection symbol
line sends this outpul to s third e o

If twa file names are not given on the command Line,
BASIC error “llegal funelion eall”.

dim files(l)

cmdf = commandg

call split(emds Fil=&{}]}
call strip(fileg{]}]
zall printout(filas())
end

sub splitc(cs, [§(1)) static
mark = instr(cs. " T
£E (1) = leftd {8 mark = 1)
f&{gj = midg (cd, mark + 1)

and sub

b strip(£8) statle
T irets = lefcs(£s,1)

while Flrstd =" "
Ing = Len|f3) ;
£5 = rlght§(Es, Ing = 1)
Firsts = left§(fe.1)
werrd
end sub
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Syntax

CHAIN “filename”

Action

Transfers eontrol from etirrent program Lo another program

Remnrks

The fifenane argument i3 s string expression that identifies the program ba
which eontrol is passed.

The QuickBASIC Compller does not suppert the ALL, MERGE, DELETE,
of finc-mumber CHAIN options available In the interpreter. For this reason,
ou should wae CO‘&E&{GSJ to pazs varisbles from one program to another.
n addition, you should be carelul when a chained-to program ehnins back
fr bhe chaining program; since you cannot specifly a fne-number be rebum
to, exncution starts again ot the beginning of the ehaining m. There
is a danger of going into an “endless loop™ if this happens. (See the follow-

ing example for & way to aveid this problem.)

The BCOM10.LIB does not sapport the use of CHAIN with COMMON,
Therefore, both Lhe chaining snd ehained-to pregrams must use the default
BRUMNI0LLTB: that is, the chiaining and chained-to programe must be eam-
piled withou! the /O switeh,

When programs are compiled with BREUNULLIB, files are left open during
chaining.

See Also




CHAIN Statement

the number Lo a d!nhnll iiin JW

which the digits were stored,
chaina back to the main

wilue input for the base g ﬂhl
three programs to share varinlle

rem ** This progran ls naln.oes T8
commen a1} nd, b dn
input "hame number i bl
print
whiile b )
in, = len (nd)
dim @ (i)
chaln "digic"
warid
el

Tam ** This progras e dlgitibas &8
common o (1), ma. L. In
L LT |
for 'j. =& oM
a8 = mldE [n#, §+1.1)
if a8 ="A"™ thon a{m=4) = ugl[;.,ﬂ] i
elss a{m-1) = aic{a#]l >

noxt
chaln "dec"

rem %4 Thia P ogram ia dec. hnq. w4

comman A(1).nd, b.1n

dac = O

for -1 = 0°te {(In=k .
deg = dee + afll)¥hTL

next

crase o
print "Decimal # = Medecor preint S
print "[r1pl.|r O for base to end pragra

chaln "main"

Sample output:

base, numberi 16 43E

Decimal @ = 1088 i
4 ﬂa -

Input O for base to en F"fﬂ"'

base, numbari o e
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Syntax
COMMANDS

Action
Returns the command line uged to invoke the program

Remarks
COMMANDS works only in the compiler, This function returns thuﬂwr
plete command line, including any optional parameters, after

all leading blanks from the com line and eonverting all hhi.ﬁ‘& l‘.ﬁh#k 1
percase (capital letters). i -lj

Example

The lollowing am computes the kagmthm to the base 10 of 0
ber greater thagan:gn lihll-l.s;’:ll'ﬂl‘ﬂd: after “log” {themnf‘mw"
file) on the command line:

b= = 10
power = 1
aign = 1
1g-=10
x = vnl[cmandﬂ}
testli If x > O then gobo testd _
Lo ( n-rnmﬂ ) not defined.”
rint *log ";H: ") not defined.”
grint: Flmput must bo greater than rors.”

and
tastir if x >= 1 m:?qu tm#i,u_.
alae -







COMMON Buatemeni

Mylas

CUONMION [HEEATCET] [ S bt okonsiinee/| wierdabie. lit

Awb i

Pimaen viarlables Lo s elinlond program or subprogram

Weinrka

This b s wtideient biat meailron shodiiratlon of Inkerprotod HASIC pro.
rann wlven wied with shie QuickBASIC Comngilor,

Wikl the ASIC intorpretor, you may pui. OOMMON statements anywhere
in s program. With Uhe compilir, however, th COMMON statement must
appreny b w progroe belore oy expoulable slalements, All statemenls are
oxecutable, oxeepl Uhe following

& UMM

o DEFigpe

o DM (lor slatie areays)
s DPTION BASE

« REM

o Fname (nll eompiler metavommanids)

T you une static array varinhles in 0 COMMON atatoment, then you muont
deelnre them in o preceding DIM atatement. 11 an array in dy the
MM statement fuﬁuwu the COMMON statement, sinee » DIM statoment is
an executablo statement when the areay it dimensions s dynamic,

SH&REDHMGPﬂﬁﬂW. - M’h -
i i [Ogral b

M%M' LL

within the subpre ram, |
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COMMON Statement

e susiabie-tiatin Mul’m
s b it P
COMMON Siniomont, Siable an
11" Lo e “u:’tJH' s s
g " e ] aly LB
utln{::r:'!mlmbrrd dlmmliwl?ﬂ.‘lh' rii)
When you e COMMON wl o
Punsatd e mudnh [t.!m mumt uu A
J6 wwiltely), in:h tlie ¢ wﬁrlﬂﬁ'ﬂ :
reguiee J'N' nlalemont,
Eftvulilhldﬂ Emul- bndllni- n?nh;ll;ur all G
elweon chaining und elia b program.
pion b the l:hl]Eh‘ LN h:rm:lllrr fhan
Prugﬂiu:?ﬁ H‘w wxirn rﬂc‘.'lMl ﬂ "'i“ o k
Aorreg ¢ mige of Lhe cumlmu
Lhe wedit o 'I'_;JMM;JN variahles are inftialized
I'I*q o?uurni that pn:gumri nEu :h]n.rn uummlﬁm e,
ariaLions in u single “mnelpde” v and e b
each program, h'f-r Chapber 6, “Using Mgluomtﬂu‘h.
Lho $I5C I;lJHL utatnmend. )
Seoe Also

Chapter 6, “Using Metnesmminds"
CHAIN, SHARED, SUB,..END SUR







DEF FN Statement i

Syntax 1
DEF PN riane [ | parameierdl] | = .Mhﬁum%" ]

Syntax 2
DEF FNname | (paraseter-fist))

FNname - EXPrEssIon

END DER

Actian

Defines and names o Tunetion

Remarks

The uick BASIC Compiler su ports both of the
{single-line functions and mu]fﬂim Functions|, wh
supparts only the Rrst (single-iine Tunetions).

The nome must be a legal variable nams. This name, g
beeomes the name of nhE:qunelinm Fo s

The parameler-list is a list of variable names, sep tlhﬂ; d by
the function is called, it replices these uﬁnhmif’“'
the values the program supplies,

The furction-definition in the Arst synlax is an expre
a_ri-t-inn of !-hl?ffullfﬁﬂﬂ.. +Ii. is limited to one £ica
that appear in this expression are local to the ex
the function; they do not affect program variabl
name. A variable name nsed in a function definition
pear in the parameter list, If it does, the value of t !
when the Tunction is called. Otherwise, the current valu

ia H.E'Edq
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DEF FN Statement

In the multiline version of DEF FN [5¥n1.u ) l-lll‘ﬂ.ﬂivﬂ defines Lhe value
returned by the function, A multiline function ends with an END DEF

statement or the optional EXIT DEF statement.

Argument varinkles or values that appear in the function call replace the
varinbles in the parameter list on u one-to-one bisis,

DEF FN can define sither numerie or string functions. DEF FN returns a

string value il name is astring variable name, and a numeric value if name

15 » numeric variable name. IF the type (string or numerie) of ]

definition or expression does not match the type of DEF FNname, then a
Ype mizmakch” error oeeurs, i

I the function is numeric, DEF FNname gives the value it returns to the
ealling statement Lhe precision specified by nome; i.e, if name specifies 8
double-precision variable, then the value of DEF FNasme inia double preci-
siom, regardless of the precision of funetion-definition or expression,

Warning

{““I bt ool i d*ﬁrrﬁ-a function with a DEF FN statement before
it ean call the Munetion, ur alls & S e
difaod, #n *Undetned vans Toarikt weatonan 0
User-defined Minctions cannol appear lnside other multiline finctions,
nor can they appear inside IF,, THEN, ELSE, FORLNERT oo 2o
WHILE...WEND blacks, B, FOR...NEXT, oz ==
Your program cannot contain reeursive function dy e R T
funetion cannot be defined in imufﬁ. mmﬁ”ﬁw&&
The RETURN statement is not equivalent to END DEF

Using o RETURN statement to exil n ne Fume
severe un.rmnhl!mu;, :







DEF type Statementa
Syntax
DEFINT letter-range
DEFSNG letter-range
DEFDBL letter-range
DEFSTR letter-range

Action

Declares variables as integer, slugle precision, double precision, of string

Remarks

The interpreter and the compiler process DEF type statements somewhat
differently. The interpreter must sean & statement cuch time before it exe-
cutes it, If the statement containg a varisble that does not have an explicit

t mStignii‘i-lzﬂ by I # % or %), the Inu:fqr:(ﬁat determines the current

&?e L type and uses it, In the ltnmtglﬁ below, when the interpreter e
counters line 20, it determines that the current default type for variables
beginning with “i* ia Rhg;;i hm l‘g}:i bél’l':lm -t-wm'j in Itrmnr.l;a:ai.,’.'ii
Line 30 then changes this defau ngle procision a  back te

line 20. The interpreter must rescan line 20 in order hmmmﬂh T
time “iflag" becomes a single-precision variable:

10 defint i
30 print Lilag







Example

with the
ng program gives different results when you run it

?:;:r?r!::::iﬁ with thnﬂ;umjlm The interpreter Asaigng v e ble _trpt:'
ench time it seans a statement during program execution, so Mhﬂp S 0
program to redeclare the variable type inside the POR...NEXT loop. Or
other hand, the compiler stutically weans DEF type I-tlt?mlﬂ.ij_h
variable types at compile time, so line 180 app s anly to
“4" variables in program lines after line 160.

150 teat)¥ =1 ! integoer Lypa _

110 taﬂ"f = 10 ' single-preclolon type

120 dafint t© 3
130 for | =1 toi3 :

140 print test

150 tagt = taet + 20

160 dofsng. & »
170 next

18D print

190 test = test + 100
200 print "test =":ieze |
310 print "tosty ="pteeti

220 ‘print “testl =" :taetl

Interpreter output: Compiler Saian
i 1
1ﬂ 21 )
i 41 =
test = 150 et = Al

tmsty = A1 t =T .

testl = 150 tastl = 1ia



DHAW Statement

Synlax
DRAW " subeammand- atring”

Agtion i
Draws an object defined by subcommand-atring

Remnrks

This Atatement niru mndiﬂrnim nrhw
uged with the Quiek BASIC o
VARPTRS Iwrn fnr uriablm lllﬂ:ﬂiﬂﬂlﬂﬂh
D&w l'i'T.a; ANGLE" (where A$ .u?hﬂma
chan to DRAW "J(" * VARPTRS

HARPEFRS ANGLE) in the compiler, {Su alsw the m
VARPTRY string: eapreasion) below. ) S

The DRAW utu-il:nt.:enl. combines many of Lhe e
B, ica statements into a aphies mimero |
? Prefizes, Cursor Muuf;tﬁihl, and ﬂ'er [
J:nm:ru language defines a set of characteristies L
-acribe a particular image. In tijs case, the eh

(up, down, left, right |, color, angle rntl.ﬂun. and

Each of the follawi
graphics position, th 15 uiruﬂ.ll:r Iumg tuhemn!ﬁuﬁ :
point plotted with another graphics macro |
rent position defaulis to Lhe center ufthtﬂm-' '

Frefizes -

The prefix commands lmh!d below may pnpﬂg
eomiminds:

I Move but don't plot un
N Move but return Lo arigis
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{wrmer Mavemenl

DRAW Statement

The rutm-hm commpnds apecily mavement in units. The default ariit nige b

one point; £

w it sige can be modilied by the S command, If no arguenent

ks supplied, the cursor in moved one unil.

LU
Di[n}
L {n]
Rm
Bim
P [n)
G [n]
H [m]

Other Commuands
My

Move up seale factor n poinke
Move down

Movwe lelt

Move right

Move diagonally up and righl
Muove diagonally down and right
Move diagonally down and left
Move disgonally up and Jefn

Move shsolute or refative. I = is preceded by a plus (4}
or minus [— ], the movement is o ve to Lhe current =
point; that is; ¢ and y are added to the ' :

mm&rﬂhm position and connected to that

& line.




128

o

"X" | VARPTRS(string-caprossion)

Set seale factor ny which may

aeals factor mm&phed by tl':i
LR, nrulm.{v:Mnunnnm:h e bl
trm'r]:d 7l

This pmm-l‘ul eommand allows yo
substring from a string. You
cute another, which executes

MNumeric lr[:imunh\ can In
variable names,

The Qu]u:kBﬁElG Gumpliu
strml— n]pm.lml'l (i
sitbstring ?pmnﬁng ‘the
dresa l;u
are rqm\rﬂmt. hhaﬁm mrk*
second with the compiler. :
. |
il |

draw "x" + varptri{ag)

draw Yezg!









END Statement

Byntax
END [ DEF | SUB} |

Action

Ends a BASIC program, multiline function delinition, ar subroatine

Remarks

END DEF ends s multiline lunetion definition; you must use END DEF
whth DEF FN, END SUB ends n BASIC suliroutine you must use END SUB
with SUR, END DEF and END SUR are supported only o the comphler,

The END statement in the compiler has Lhe same effeci as the sequence
ENRD: EM in the interprater: it terminales program execution, closes
all Ales, widd returns cantral bo the operating system.

The compller wlways aspumed an END'statemont at the conelusion of any
pragram, so “running off the end” (omitting an END statement at the end ]
of o program} still produces proper program lermination. TN

You may place Eﬂﬂmnhmhuﬂn Lhe program Lo 'Ifltnﬂuh;ﬂg )
exeeution,

v

See Also
DEF FIN, SUB...END SUB/EXIT SUB.




Svotax
ERASE arrayname [arragname...]

b einis T MRS I .;{;i‘..

Remarks

Tn the QuickBASIC Compiler, ERASE has the
F:;::: nnmd‘iﬂ?:c resets the slements of o stal
strings, depending on the bype specified by |

However, executing ERASE on a dynamie arra
to be deallocated. Before your program can :
again, it must first redimension the array with either
statement. If you try to redimension an array witho
“Duplicate definition” error will oceur.

See Also

Section 6.6, “Dimensioned Array Allocation: $5°

CHAIN (Example), DIM, REDIM

Example

rem Sdynamlc

dim a {100, 100}

erase a ' This deallocates ar
redlm a(5.5)

rem Sstatic
- 1
brase m

‘:.-..-'---‘_.‘ Ay
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FOR..NEXT Staternents

Syntax
FOR counder = start TO end LETEF fuﬂ‘ll‘ﬂ:'n-f]

NEXT [ eounteri [,counter...]

Action

tlA_]Inrm a series of instructions to be performed in o loop a given number of
mes

Remarks

The QuickBASIC Compiler supports double-precision control values (start,
end, and counter] in its FORNEXT loops. '

The FOR atatement uses start, end, and inerement as fixed numeric expres-
shons, and counter as a counter, The expression tart is the initial value of
the counter. The expression end is the final valie of the cosnter, The pro-
gram lines following the FOR statement are exeeuted until the NEXT state
ment is encount . Then eounier is adjusted by the amount specified by
STEP, and compared with the final vahue, end. {IE yoi e st specify
STEP, the increment is assumed to be one.) Il counteris still not greate
than end, then BASIC branches back to the statemeant after the

ment-m&the process is repeated. I counter is greater then end, exe i on
s wakM 1he miunt fulloniie T NEDT ikt T



Meated Loops

Lo e T
(i} g
must have a unique variable

g, Th Flloing consruction 1 the

ford =1 to E0
faF. | =1 tb 10
for k =1 te 16

naxt &
nealt |
next I

A NEXT statement thal has the form
next k; 1, 4

ir equivalent to the sequence of statemonts -

etk
PEKE §
naxt i

If you amit the varialile in a MTW
matches the mast recent FOR statement, I a

tered before its corresponding FOR nit
error message is generated and execution is






Action
Feturns the size of froe string space

Soriihe
“This funetion has a different use in programa com)
BASIC Corupiler, as opposed to interpreted BAS

Int interpreted BASIO programs, FRE with a
number of bytes of memory not being used by
grams, FRE wiih a numeric argument rélurna 1
of sLring space.

In both eompiled and inm—]'mud BASIC programs, FF
meal roturns the number of bytes in BA dpmmf
being used; however, before returis the number ol
compacts (ree siring space into a single block.

Exnmple

prine fre(Q)

Sample output:
59330

The setual value returned by FRE on your computer
example. T
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GOSUB...RETURN Statements

Syntax
GOSUB | line-number! | line-labell ]

RETURN (| fine-number2 | line-label?] ]

Action

Branches to, and returns from, a subroutine

Remnarks

In addition to the simples RETURN statement, the compiler mmﬁ.&t’?{m
RETURN fine-number? (or RETURN -fiﬂhflﬁr.'-w}, This 3“0}!5 nk 2
from a GOSUR statement to Lhe statement having Lh:olllpuuﬁml line number
or label, instead of a normal return to the statement following the GOSUB
stutement. Use this type of return with care, however, because any other
GOSUBs, WHILEs, or FORs that were active st the time of the GéSl'!B will
remain active, and errora such as “FOR without NEXT" may result. Addi-
tlonally, event-trapping routines should never use the [ fine-
number? option unless only one event ean oceur, because un event occurring
during sn event-trapping routine will leave confusing information on the
stack, and this will result in undefined program behavior, el

The firat, line of the subroutine is line-ntmber! in the GOSUH statement.

LR

You can call 8 subroutine any number of times in s program. You
:.:I'J a subroutine from within another subroutine, a{’iﬂl 3

tines is limited only by available ! Itiu,',:




MNote
e b
Example
This r:llu mﬁfﬁ'ﬁ;ﬂ"ﬁﬂﬁfg- rutul
measure s between 7,2 mﬂmﬂdaﬂﬂi

angtle whose
270°7),

Input "alne™
whlle (x % -1 or x' = 1]
Frint "Illsgel slne value." i
Print, "S8lne mist be >= -1 gnef se 1.0

Loput "slpne':s
Wy
Pl = 3.141503
Quesxd = pl/l '+ guses] = 14 ]
While abs(guessl - guess?) = %
s Feeea | —

il
Priint “aresin Mgt =n-
tlnd "—'W

newval i
reEmp = [guessl +
Lf sln(tomp) > % thon glessd = femp

elss guessi
return '

Sample output:

sine? 3
[llegal sine value.
Sine must be >= -1 apd =< 1.

sine? 43
aresin .43 = 2.6971

That is, the angle whnunimh«lfhnm_.
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LBOUND Funetion

Synlnx
LIBOUNIY wreag | dimensnen] |

Action
Returns the lower bound (smallest available subseript) fuor the indicated

dimenmion of wn array

Remarks

This Munetion is supported only by the compiler,

;l’hv aritiment dimension is an integer from 1 to the number of dimensions
" urray, ' "l

In the array ACCOUNT(AB,C,D), A Is dimenston 1, B is dimension 2, © is
d?mzn:irm g. and 1) in ﬂmn&inn . S LB‘E’JEJN ma&lﬂr.JLﬂfaﬂr :
smallent subseript in dimﬂuuﬂ,mb{mu{ﬁ&m NT,2) finds the small

mt subacripl in dimension B, and s on.

The delault | baund for any dimension s vither 0 or 1, depending on
the weiAing.of the OF TION AARE etaront T Lo S AApSRE S

iAo, siaios the oY et e Kb T

Use the UBOUND function to find the upper mit of






LOCK...UNLOCK Statements

Syntnx
LOCK [# ] filensum [} record | [ star(] T end| |

UNLOCK (] filenum [, record | [atarl] TO end) |

Action
Clontrols sccess by other processes Lo all or part of an opened file

Remarkns

These statements are supporied anly by the mmEHﬁ‘ and are used in net-
wr‘hi.‘nd oy Lr;lrmanu; where soveral users might be working simultaneously
an the same file

Thie filenini s the number with which the file was opaned.

llnv]fuu gpecily just one record (record), then only that record in I-:kdw il
acked. If you spocily & mf of recorda and vinlt o starting rmi' .
(atart), then all recards from the first record to the end of the range (end)

are docked or unfocked, LOGK with no record i u‘uiﬁt_t o
file, while UNLOCK with no record nr;ummu’mh “h i

If the file hus been opened for random input or o Iﬁhﬂ[ . m : t :
et whith Tecords nre o be lockad o ﬁh&d"m e '
biesn o for sequential input or OCK and

ue
entire file, regardless of the range mulﬁﬁf by m}tm i







m;-:umm Statements

Example 3

i ﬁmllmﬂ'Iﬂdﬂﬂ}uuuﬂttltﬁtﬁulﬂﬂkJNIiI‘F
Wdual record befere updating the informatior in that record, When the
aperator is done, the program unlocks the locked record. (Unloeking

locked records other peaple to work with the file,)

open "monitor" as 1 len = 59 7
Field 1,15 ax payers, 20 as sddreasd. 30 an places.d as cousd
let updatef = “y" i
while [updaces = "y" or updated = "¥"]
claslocate 10.10
input "Customer Number? #": numberi
lock #1, nunber)
gat #1, number}y
let dollarel » cval(owas)
iocata 11 10: print "Customer: "ppayerd
locate 12,10: print "fddress: " reddressg
locats 13,10: print "Currently owes: $%:dollarsl
loeate 15,10t input "Chengs [+ or -}", changel
let dollars! = dallaral + changel
leat owas = mlkaé (dallars!)
pat #1. numberd
unlock |1, numbery LW
Jocate 17,10: lnpukt "lpdate ancther? . contlAusS
let update§ = leftd (continues, 1)




Remarks
The subeammand-string is one or more of Lhe sl
PLAY uses a concept similar to that in DM%

macrs |anguage (dusceibed baluw) In an) mhnwﬁ*
uned as pmt&.}: PLAY statement, mﬂﬂw AT

pru rams compiled with the Quick BASIC
{variable) Torm lor \r:s;jblu Far

mi.ﬂrp-r:tcr atatoments sueh as BLAY XA

MR e VARPTES (Af) and PLAY "Gu” .

Change Octave
= Increases ochave by 1. Octave v
= Dicerenses 'mu-h;".l_._ﬁc‘i_ A

Tone _

On Suts the eurrent octave, Ther
bered O through 6,

A-G Plays = note in Uhe range m
the note specifies sharp; a *

Nn Flays LRl
seven possible octaves, there
arest,

144



Duralin

Ln

M1,
Ms
T-":mp'u
Fn

T'n

PLAY Statement

Sets the length of each note. i 4 is a quarter note, L |
i & whole note, ete. The range for wie 1 threugh 64,

The length may also lollow the note when & af
length only is &rwd for o particular note. m cane,
AT e equivaleat ta L 1AL

Sels "music norniel” so that eaeh note will play 7/8 of
the time determined by the length (L)

Sely “music legata” so that each note will play the Tull
period sel by lenghh [L].

Sels *mugic staccato” so that each note 'l'll-l];rlnr iﬂ af
Lhie time determined by the length (L) .

Specifies n puiss, ranging from 1 Lo 64, This option
correaponds to the lenglh of ench wh.nl. ‘n’il-ﬁ-l.r#.
Sets {hie “enipe,” e the number of L 4= in one minute.
The range for n is 32 to 255, The default for n is 120,

‘ot shart until the previous note or sound b

This is the defaull selting.



PLAY Statement
Substring A
"X VARPTRstring]

Mmuﬂ%; -
e, for muqﬂel

# or + Follows  specified note, &
- Follows a specified note, an
after n note cmw:
u:ifﬁh ﬂ:lﬂm. mim& by L
m I M;t;ﬁn?lﬂi:mliﬂr
i alen

1+ 1/2 1" “m':-w!li A\-
IJEEJJ'H_FH{I] ; n‘llll:lttPcri f

this case, the panse l:u.l.ﬂl ean
notes are sealed.

Example 1 &

The following example uses *>" tuphyl;hpcuht'
6, then mmtg'{'h weales from Mﬂ#

scalest = "cdefgab”
play "o x" ¢ varptr# (sceled)
for 1 = L' ta &

play “ax" + varptré{scales)
next .
play "ob x" + varptri(scales)
for 4 =1 b

play "<x" & varptr§{scales)

nmaxkt
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alament

Syntmx

HRemarks
The HEDIM statement is supported only by the €
The optional SITARED attribute in & REDIM st

am allows you to pass variables among all the sub
Eeo Section ;.4.[1 assing Parwmotors with the S _ e i
The argument arrayname s Lhe name of the areay you want

The REDIM statement changes thy space alluested Loan arra

been declared dynamie, either as the result of & $DYD MIC =

or as the resull of a vartable i a XM statement, M f

appear in a REDIM statoment.

When a REDIM stutement is compiled, all the arrays ¢

ment are treatod a8 dynamic. AL rmf'tiim&,_jh!ﬁén LM ats
(i it is already al

cited, the array s deallocated g "
cated with the new dimensions. Old array element’

See Also
Section 3.3.6; “Dynamic and Static Arrays”

Section 6.6, “Dimensioned Array Allocation: §ST2
Section 7.4.1; “Passing Parsmeters with the SH2

DIM, ERASE






RESUME Statement

Syntax
RESUME | linsnuniber | fonslabel |
RESUME (0]

RESUME NEXT

Action
Conlinues program execution after an error-rec 'W" ﬂ“—‘ -_: i
perforimed -
Remarks

This is a statesmont that may reguire mdfﬁuﬂﬂﬂ !
programs when used with the QuickBASIC

errar occirs in & single-line function, both RESUME
attempt to resume program execution an the line

Depending on where execution is to resume, any one of
shown ahove may be used, as shown in the foll {

Staternent

RESUME [0]
RESUME NEXT

RESUME linenumber numiber.
RESUME linelabel AU linelabel.

QUIME statement that is not in an e ar-h
4!"QLR];EEUME we;thuut error” message to be winﬁ




Nate

Stalements contalning error-handling routines should be cotapiled with
cither the /X switch or the /E switch.

Cansiderable extra code j ired to support both RESUME and
RESUME H’ ::nrﬁlwlh programs so Lhey contain
RESUME [hﬂuumgw | tinslabel | ﬂ:lmnt.l yoti ean compile
with the /F switch, thus making user code significantly smaller,

See Also

Section 3.2.4, “Operational Differences”
Appendix A2, “Compiler Switches"

Example 1 -

This example has an error-handling routine that starts at h%
"I‘rlixnt.m‘ & Lo rva.lunk- thn n:.re root “;ﬁmum .;:nmh

ta its error mn hgrtier mﬂ
Efs.n and the FOR., I-aup continues. In tho et
resumes sl line 110, which cuntluinl the function m £ 8

mwmmmmm mﬁﬁm

100 on errar Em:u 500

110 def fritestia) =1 - yﬂifﬂ
Hﬂ fﬂrlﬂ-ﬁt’ﬂ"'z__ b

: print i, ffitest i
_;w H“y_ o I

......




Interpreter outpub L
4 =t ;
A =, TANE0S g\
2 - 41831 36 L
i o :
a 1 B
23 No negqative arguments -1
-3 Mo negativa arguments :’

Example 2

This example has an error-handling mut&na 'hhlﬁ
dle”. If the error iz the one that the uhﬁtﬂ-
ihen the roubine asks for a new H

&t line “continue”, If the erroris H]m‘Bﬂ]IIIE; /
“Unprintable erear”.

let condition¥ = 0

on arrer goto arrorhindla
open "phone"” for Input az &I
it 1ef{l) = 0 then error 200
contlnue:

end
errarhandler rom ** Error -handling fra
rem *4 Next line prinks "‘I.'In]lr:ntam
1f err => 300 then error err _
Wl _
rem 4% Routine for ervor 200 4%
print "Fhone numbar flle 1,
inpur "Mame of file that has infor
close Rl
open fil§ for input as §L
resume continge
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RUN Rt

Syniax L
RUN [ finenumber]
RUN *filename”

e )
Fither restarts the program currently in
specificd by

Remarks

Tmi%"j uynmim;:dnun opra cnmmhns
spocified, execution 8 an Lhat ling
lowest, line number, or the first executable line, ]

With the second form of the syntax, Uhe named m
into memory and run, 17 thereis a program in m
executes, the origingd program is no longer in

In the second syntax, the Mmmnﬂ- e ﬂl.ﬂrﬂﬂﬂ.
saverd. This siring nrprrmﬁllrﬂl CAN con 'l'ptﬁ'h-

The default filename extension in tlru
fault extension in the interpreter is V.
name of both an executable file nml aMIﬂ

run "catehall"

will work correctly in both thnmmmburmi—t&uf i

RUMN closes all open files and :Burnluhﬁ rrren|

loading the designatet proj Quic
port the interpreted BAE[(?‘R” aption, |
remain open. 1T you want te run a new file, vet

CHAIN.
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Erm = T -3
SHARED variabie [,variable...]

Action
Within a single module, gives a

LA et AR

Remarks
This statement. is supported only by the compiler,

E’ITj:rp,wm. variable is either # variable name
}r H

By using either the SHARED statement in n subpry

atiribute with COMMON or DIM al the main progr
varinhles in & subprogram without pisksing them as
SHARED attribute shares variables among all su
while the SHARED statement affects variahles

The SHARED statement must appear only withi
SHARED occurs outside & subroutine, a subroutin
"BUB...END SUD Statement". | )

See Alno
COMMON, DIM, SUB._.END SUR
Chapter 7, “Creating Structured Programs”
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STATIO Statoment

Byntax
STATIC wariable [veriable..]

ates simple variables or arrays as loeal bo
defin{tian, and preserves their values when the
then reontered '

Remarks
This statement is supported only by the compller.

The argument. pariable i= wither s variable :Ilm-__qu"..‘
By an integer constant in parontheses. This integes
number of dimensions In the array, not the actual v

The STATIC statement can appear only within & d
biline Tunetlon definition; if the statement ocewrs oylsl

*Is?i;;:? a subrouiine error {SB) aocuta (see

Normally, simple variables or arrays that are declured
subprogram are considered local to that progrom, with
or null steing assumed, However, if the subprogram
entered, the values contained in the variables may
claring the variables in 2 STATIC statement, you g
gram variablea will retain their previous salies.

Simple variables or arrays declared within a STATIC sts
any shared varisbles or artays with the same name,

Usually, variables used in muliifine funetion defis

al: however, you can use the STATIC statement -':
variable as local to that funetion only.
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SETATIC Statement

Note

Don't confuse the STATIC statement with the STATIC that is part ol
the“BUEE Eﬁ[} Eﬁm tax or with the SSTATIC metacommand. The
STATIC steribute in SUR...END 5UB shows that the subroutine is non-
recursive, while $5TATIC statically allocates memory for arrays.

Bew Also

Chapter 6, "Using Metatommands"
DEF FMN, SHARED, SUH.. END SUB

Example I

This example conbrasts the STATIC and SHARED
rewtting, “augment”™. Thcvnﬂu':rlea “r" and ‘R" are hoth loeal
routine, while the muhlu- rep” and
program and the subroutine. “atatie rn”
nretmnthalmulumulgmﬁmﬂum:uhhmﬂnm :
fihe subrouting. TE

rep =0+ mum =0 :
print “Before loop, vep = “rrep:". num = “imums
Pedae N = Rl = e
Ber i = 1ts 10

call augment

st
- AL e l-nnp mﬂ"*ﬂp-" s = M rhime
B O TR 7




STATIC Statement
Cutpul:

Bufore loop. vep = O . mul (
Aftor loop. rep = 10 , nus = 200

hmmh':- 2

The following p searches for every occ
ression (stored in the variable old4) in the
that hlﬁ'll:.;ng t.h:wt.ﬂ:nﬂnil!ﬂ ﬁtﬁ The

changes is the ald flename with the extension *
H%fﬁﬂx;m:lu prints the number of substitutions and

gt ':‘No.me of Hln®rilk
inpur '.'H'I:rlnq to - replace " olde
Loput “Boplace with™inwd
rep =0 tpum =0
m = lom [oldd)
apen I1% for lopdt an #1
call edtenaion
Gpan . [2% for cukbput as- #2
whila not acf(l)

ling input §1. cempd

sall ssarch

print #2. temps
wWand
cloge L 1}
print "Thers wers "irap:" sebhetitut 1
print "Bubstitubions :E-: in file '"."':%' ik
and

=ik sxtenalon statis
shared 13,28
mark = instr(f1g.". ")
If mark = 0 then 28 = £1§:_ !
elge f18 = lefuy(fiE. mark - 1)
[d¢ = £3&§:+ " e .
and sub

a0






QUR,. END SUB/EXIT SUB Statements S

Sy nbme ] i 1 ,..
SUB global name | {parameter-fist)] STATIC _ _

(EXIT SUR]

END SUR

Action

Marks the heginning and end of a subprogram

Remarks
This statement is supported only by the compiler.

The Wobol-rwame ls a variable name up o 41 Ehm: i3
““&‘T appear in any other SUR statement within the san
e, s E

arrays passed to the subprogram by a CALL
gram, An array nume in & SUB statement is followed
in parentheses. This integer constant represents the num
in the array, nol the actual value of the dimenabons

STATIC shows that the subprogram is nonrecirsive:
contain an instruction that eauses Lhe subprogram (o
s;lan d&lﬁ?ﬂé‘;{?’ﬂlﬂ. which r;.] turn calls the first sibp
al Quie supports only nonreeursive sih rOg rams,
warning error (ST} if you omit STATIC, i

The optional parameter-fist can contain the names of &

A subprogram is similar to a multiline funetion. Hoy
line function, a subprogram does not refurn a value
name, and therefore cannol appear as part of an exp

SUB and END SUB mark etively, the beginning
gram. You can also use hhmﬂ' EUBmhmt o

program. Both END SUB and EXIT SUB relurn program
ealling program.
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UBOUND Funetlon

Synlax
LIBOUND array |, dimension] )

Actlon

Returns the upper bound (lurgest svailable subsctipt) for the indicated
dimension of an array i

Remarks i

This funetion is supported only by the compiler,

;I'Ilr argument dimension is an integer from | to the number of dimensions
n arrag,

In the array Aﬂ(ﬁU‘[‘mmB;G,D]. J'L 1 B‘-c.l.l di

llu-gus I-:nr'in :lin di "mi A, UHUUNHI_A N‘.'r
ksu pt in dimension

subseripl in dimension B, and so on,

You can use the shortened syntax Lmﬂumqm’ for
arrays, since the default value for dimension ia 1. )










WIDTH Statement

WIDTH [{ filenumber | deviee] 1] $12€

Action

Remarks
ickBASIC Compiler implements au enbanced
M'W[DTH mﬁm in which files ’1_._ :
an output line width, The possible syntaxes of thi
in Lhe wing list.
Syntax

WIDTH sfze

WIDTH filenumber,sise  Sets the width of a file
put deviee (.,

WIDTH device, size
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Summary of Cammn s

A.1 Microsoft QuickBASIC Metacommands

MNeame

FDYNAMIC
S INCLUDE:file’

ELINESIZE: size
SLIST [+ =)
EMODULE: ‘name'
$0Q0DE[+| -]

$PAGE
$PAGEIF: number

$PAGESIZE: aize
$SKIP [inumbier]
$ETATIC

4SUBTITLE: title!
§TITLE: istle'

Metacomimand

Canses dynamic allocation of arrays.

Switehes enmpilation from the current source file
to file.

Sels the width of the source code liating, in
columns,

Turns oo or off source listing. Errors are always
listed,

Changes an internal module pame passed o
Microsolt LINIK.

Turns on or off listing of disassembled object
code,

Skips to next page, Page line number iz reset.

Skips to next page if there are number lines or
less left on the sting page.

Sets length of source listing in lines,
Skips number lines or Lo end of page.

Causes stalic allocation of arrays that are later
dimensioned.

Sels source listing page sublitle.
Sets the source listing page title,
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A.2 Compiler Switches

Using the prompt method, you ean place pompiler switches after the

p ing Lhe
J ynae to any prompt, before you press Return, Using
filennme resp ¥y p Py D itches anywhero on e

rommand-line method, you ean place eomp wil
;:m mand ling alter the name of the souree file, Swilches are ulwuys pre-
ceded by u forward alash (/).

Switch Funection
A Includes a listing of the disassembled object eade in the source
listing
JD Cenerates dehigging eode for run-time error cheeking and
enahlea Control-Break
JE Indieates the presence of ON BEREOR GOTO with RESUME
linenumber statement
o] Substitutes the BCOMIG,LIB run-time library for BRUNLO.L1D
/R Stores arcays in row arder
8 Writes guoted strings to .OBJ file justead of symbol table
PR Enables event trapping for communications (COM), lightpen
PE."JP, joyatick (STRIG), the timer (TIMER), and function
eys [KEY). Checks between statements for occurrence of an
avent
/W Enables event trapping for same statements as [V, but checks
between lines for oceurrence of an event
/X Indicates presence of ON ERROR GOTO with RESUME,

RESUME NEXT, or RESUME 0
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Appendix B

Questions Most,
Frequently Asked

There are quentions about, Mi | [
" , Microsalt BASIC that are asked maore [e 1
than others. This appendix ineludes answers s thess quutllr::l .F —

How do 1 do random file 107

Random files are not stored in ASCIH format, so Lhe methods (or getting
data from them and putting dats in them are not the same as ASCI-format
aequential files. To ereate 5 random file, first give it o name und Gle size by
using Lhe OPEN statement. The next statemesnt should be & FIELD state-
ment that describes the order and size of the buffer variables. Each of these
buffer variables is a string variable, regardless of whether the data that will
go in it is string data or numerical data.

You must never alter these buffer variables in a program. They are used to
load and unload data from the files. To load the values of working program
variables into these buffer variables, use LSET or RSET, not LET or *=".

i numeric program variables into strings that can be pul into the
E:ﬂ%?-n::;ahtes, :haﬁgeﬁl.nt.ﬂger‘vdua to string 'i'l.!l:lﬂ with the $h'1'i(1
statement, change single-precision numbers into string values :mll:lhe
MKS$ statement, and change double-preeision numbers to string values
with the MKDY statement. The following is an example of this process:

igat af = misd [aseeta) .

is poi the numerie variable is in string form and stored
ﬁttlith:f:lzﬂnéi: Eﬁ;::!m nﬂj I.h: ;lll}T gtatement to place the information
m -

from the buffer in the file. The file will then contain the information.

i onl wﬂul.urer.urdull.n_dﬂ,murdi
R_tmrmh:r, ?&ﬁgﬂﬂgﬁ IE 3.;11“:!: u{l have not written to it yet. Nuumd’
i h‘:;n“nu Pf:ﬁuu disk use. You must I:e-a? track of what ﬂr.nr{ n
MM oo ritten Lo in order to avoid reading nonsense [0

have not been W .
E:imﬂ tnl:rhi:h nothing has yet been written

LY7
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file to get information
't have to close and then reopen & random
otk o e e I howerer 7 vt 0 60 8 S0 E B he
infarmation out of it, use the iN statement, » FIEL r
i L to load the right record into
bufler varialles, and use the GET statemen h:ffer ‘i‘lﬁahlEfl himniidiort

ihe data buffer. Again, you eannot use these I )
T Fam var=
gram. To reference them, you must transfer them to working p u‘._wiml' sl

it i i ion ¥ ing informat
ables. In addition, if the actual information 8 not sbring in \
need to convert the variables from the string farmat of the bufler variable
o what vou need, To do this, use V1 OVS, and CVD statements. If the

data in the bufler is going te be o giring in your prografm, ¥ou don’t need to
convert the data. For example:

ler company$ = af

l=t debt = cvd (bF]

To close a random file, use the CLOSE statement.

Because of the way operating systems interact with software, EOF, LOG,
and LOF will not necessarily work with random files. These functions are
most uselul, however, with sequential files.

How do you FIELD & random file record when the list of buffer
variables exceeds the length of a legal program line?

When the list of buffer variables is long enough Lo exceed a legal BASIC
line, use multiple FIELD statements next to each other. In the first FIELD
statement, deal with the first part of the record, In the second FIELD state-
ment, refer to the entire range of records in the first field statement as one
buffer variable. Then continue your naming of variables. For example;

et 4, "account.dat", 143

1210 open
140 field 4. I1 as companyd, B as accountnod, 4 as
a¥, 4 as b%, 4 as-c8, 4 as d5, 4 as e¥, 2 as 19,

4 as g&. 21 ps streets, 10 as streetis

160 fleld 4, 86 a3 ignores, 14 as h&, 14 ag i%, 9
as {9, 2 a5 k%, 288 1%, 2 as mé, I ez nd. 2 ac
of. las pd. Z as b, I as r¥, 2 &g 5%, 2 as tH

In the above example, a random file, ACCOUNT.DAT, i

field statement deseribes the first 76 characters in the ‘n::ri:ie.n';g;.- ;E:j?t
field statement refers to all the information referred to in the first as
IGNORE$. The individual buffer variables in the first statement can still be
accessed by the names given in the first field statement. The second field
statement goes on to deseribe the rest of the buffer variables in the file.

178



Questionn Most Frequantly Asked

How do | read what I've written in my sequentisl file?

IT you already have the file opened for either Dhitput or Append, you must

first |

ose the file, and then reopen it for Input. In other warda, when you

use sequential seeess, you ean have sequential file opened for Input only
or for Output anly, but never for both at the same time,

What might cause a “String Space Corrupt” error?

The three mast I'requeut causes of that error in the order of their frequency
are a3 follows;

Stack overflow, for reasons such as the following:
= GOSUBs without RETURNs
* [llegal exits out of FOR...NEXT loops

s Redefinition, by means of DEF lype statements, of variables pre-
vioualy defined in a COMMON statement

Using POKE to write into the wrong place in an improperly written
assembly-language routine

A string array subscript that is not within the stated dimension of
the array

im












Visting File Farmais

Thin appendix containe sample listing files for the following progrom:

[or aml to 10
print "Hello. worid|"
next o

C.1 Source Listing

The souree listing gives you the hexadecimal address of each line in the pro-
gram relative to the start of the .EXE fle, the hexadecimal offzet from t
start of the data segment for any data values generated by the line, the
program line itsell, and any warning and error messages generatod during
compilation.

You ean control the format of the Hsting fle using the metacommands
described in Chapier 6, "Using Metacommands,

affsgt Deta Scurce Line Mierosolt CuickBREIC Dompilar Vi < x]

0030 CO0E  for a=1 to 10

oD43  DO06 print “Hello, world!”
o043 OCdp  mext &
CO6E COOR

OB GO0

sod48 Bytes Avallable
50178 Bytos EFroe

0 Warning Error(g]
o savere Erraoris)
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.2 Disassembly Listing

! ; E s eting file, a dispssems
to the information contained in a source Mlmﬂpul;du to your

In addition
language code that corre

bly listing gives you the asseibly-
Program:

oftset Dats Bource Line Microseft QuickBASIC Compiler V00

(w ok ] QOO6  rem Focods
0030 0008 [or a=1 to 10

eoa0 o CALL §IMI
poe . CALL $560

e . TODDOL: MOV 81, OFFEET “consts
oo " INT 3FH

o0IE o bn  6FH

coan o ME 1Oaonz

oo 3 fooé print “Hello, worldi™
o0g3 0006 Poxt o

L300 " 100003: INT IrH
o045 L] e OBCH
(K144 i MOV BX, OFFEET <const>
Do4ad e INT 3EU
OB L D8  BEH
T T i INT 3EH
ORE oy oA TS
OOaF " MV D1 OEESET <eamsts
ﬁg ': MOV 81,0FFEET A!
L INT i
DO%T L DR 'i;;
0OsE L iDO002; MOV DI, 0EFSET A!
= nt: L INT 3FH
005D L D8 -TDH
oOsE L1 MOV 81, D1
o600 L MOV DI OFFBET <consty
g:: e INT 3FH
it DR 9EH
OOGE L JMA  8-25H
et Ll
- e
s At OO0



Listlmg Flle Fornumis

C.3 Linker Listing

The linker listing file gives the starting and ending sddreases, length, name,
and elams of ench segment, The information in the *Start” and *Stop” col-
winna shows the sddress (in hexadecimal) of each segment relative to the
program's entry point in memory. The “Name” column gives the name af

the segment, and the “Class® column gi

ves information nbout the segment

type. For example, s CODE segment containg program eode, and s DATA
segment eontaing data,

The starting address and
the file. The program entry point i= |

the name of taeh group are listed near the end of
iated at the bottom of the file.

Btart Stop Length Hame Clamn
COQODH  ODCEAH OODDEBH  SAMPLE_CODE BC_CODE
COOTOH DOLOBH  OOU9EH  CEREG CobEsD
001 10H O0110H OOOO0H SHELL CODEEG
001108 091108 2 O00Q00H 2 CODE CODE
OO110H ©O1ZFH  oOoca0H  BC_INMGC CODE INIT CODE
001 30H Ooliad  CoOO03H B 1S CODE INIT_COLE
0OT40H no4seH  O03ISTH [NIT_CODE INIT_COTE
ODaAnH ol@4EH 013BOH  DSEG OATASC

D1 AS0H O1887H  QoD68H RIMLOAD DATASE

01 8BAH OpBDEH  00D28H  PSEUDOCCHMON DATARES
D18ECH pLBEOH  OODOOOH COMMON BLANK
O1BECH D1REGH  ODOOGH  CONST COMST
O1BEDH D1aE0H pooDoE. DATA DATA
D1BEGH O18ESH  OO0OAH  BO_DATA nc_x:ms
D1BEAH 01 BEAH COOO0H |5, i ey Er:‘_';:E.{:E
o18FOR floofFH  ODOEOH  BO CN BL:_ EEQS
pioloH  o0lsiEH  LO003H  BE DS B _BEGS
oie20H D1BLEH DO200H ETACK ETACK
Origin Group

0o4as: 0 DEROUP

Frogram eritry 'F""l“

t at 0000:0030
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Appendix D

Using the Input Line Editor

When a program asks for ingut, you can respond by entering a line up to

255 eharacters long. Using t

e input line editor, you can edit this line at

any point before you press Return to return the atring to the program. The
input line editor allows you to move the cursor to any position between the
Pmmpt: and the rightmost, character on the BCrEEN; YOU can insert or
overwrite characters ab any of these cursor positions, Table D.1 summa-

rizes the input line editor commands:

Table D.1

Input Line Editor Commands

Funection

Key

Toggles betwesn overwrite and
insert mode. Cursor is an
underline for overwrite mode and
half-block for insert mode.

Control-R or Insert

Inserts /overwrites (mode Control-1

determined by Control-R) to next

tab field.

Toggles function key label display.  Control-T

Returns string to program. ControlM or Return
Exits from program to MS-DOS, Control-C

Moves cursor left one word. Control-B

Moves cursor right one word. Contral-F

Maoves eursor left one charaeter. (.‘-bnlrn-].-{ or left arrow
Moves cursor right one character. Contral-] or right arrow
Moves cursor to h-eslu.nin,g of line, Contral-K

Moves cursor to end of line, Control-N

Deletes character over cursor. DEL

Deletes entire line. Contral-17

Deletes character left of cursor, Control-H or Backspace
Deletes characters right of cursor, Control-E
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Appendix E

Microsoft QuickBASIC
Ijisgved Words

The following ie & list of rese rved words used in Microsoft Quick BASIC:

ARBS
ACCESS
AND
APPEND?
ASC
A5
ATN
AUTO
BEEP
BLOAD
BSAVE
CALL
CALLS
CDBL
CHAIN
CHDIR
CHRY%
CINT
CIRCLE
CLEAR
CLOSE
CLS
CIOLOR
COM

COMMAND# 1

COMMON

CONT
€05
CSNG
CSRLIN
CYD

vl

Vs
DATA
DATES
DEF FN
DEF USR
DEFDBL
DEFINT
DEFSNG
DEFSTR
DELETE
DIM
DRAW
EDIT
ELSE
END
ENVIRON
ENVIRONS
EOF
EQV
FRASE

ERDEY
ERDEV#
ERL
ERR
ERROR
EXIT?
EXP
FIELD
FILES
"X
MO
'RE
GET
GO
GOSUB
GOTO
HEX3
IF
M
INKEYS
INFP
INPUT
INPUT#
INPUTS
INSTR
INT

KEY
KILL
LBOUND/
LCOPY
LEFT2
LEN
LET
LINE
LIST
LLIST
LOAD
LOC
LOCAL$
LOCATE
LOCK+
LOF
LOG
LPOS
LPRINT
LSET
MERGE
MID$
MED#
MKDIR
MEKT$
MEKS#

| These words are reserved in the compiler only, and may be used in the interpeeter
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2 SR
e
;T,‘:EH PRINT ## USING EP;{:I.".# Ei:;
MICW PSET 51[* & USRS
NEXT PUT BaR B i
NOIEE RANDOMIZE STATIC s
NEFT READ 5TEP us
NULL REDIM STICK USR6
ool REM sTOP USR7
ON RENUM STRS USRS
OPEN RESET STRIG USRY
OPEN COM RESTORE STRINGS VAL
OPTION RESUME sUR VARPTR
O RETURNM SWAP VARPTRS
auT RIGITS SYSTEM VIEW
OUTPUT RMIDIH TAB WAIT
PAINT RND TAN WEND
FALETTE RSET THEN WHILE
PALETTE UsING RUN TIMES WIDTH
PREK SAVE TIMER WINDOW
PEN SCREEN TO WRITE
PLAY sEG TROFF WRITE #
PMAP SN TRON XOR
POINT SHARED* UBOUND}
POKE SHELL UNLOCK*
POS SIN USING
 These words are seserved in the compiler only, and may be used in the interpretar.
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Error Mesaages

During de:t"tlﬂpi‘l‘lﬂl‘llt of & Microsolt BASIC program with the Microsofi
QuickBASIC Compiler, four different kinds of errors may occur:
1. Invocation errocs
2. Compile-time errors and warnings
3. Microsolt LINK errors
4. Run-time errors
Esch Lype of error is nssociuted with particular skep in l,h-;}:[vrn Fam
gvdnpmzr!t process, Invocation ercors ocour when you invoke l.?le EOMme-
iler; compile-time errors and warnings oceor during compilation; Microsolt

LINK errors oeeur while you are linking your ?rup,ram', and run-time errars
oceur when the compiled Microsolt QuickBASIC program iz running.

This appendix lists error codes and error messages for each type of error,
along with any error numbers that are assigned.

F.1 Invocation Errors

Invocation errors oceur when o enter illegal input on the eommand line
oF in response t_-:h prompts dur ng invication. The Mmess e that may oeeur
when Lhe compiler §s invoked are listed below;

Bad filenams=

Improper file specification sntered.

Bad switch: fi

Mlegal compiler switch 4

Can't create file

Disk is write Frnh:l:h.'d or disk ks full.

i
Command errar: 'e

An error has oecurred at the character specified by the character e
Dilsk drivename full

The disk in the drive drivename is full. If ne drivename appears. 1
disk in the default drive is full. drivename appears, the
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Fila not found
The file does nol exist on the specified disk.

F.2 Compile-Time Errors

Wihen errors occur while your program is compiling, the compiler displays
the line containing the error, and a two-character code for the error. An
arrow heneath that line points to the place in the line where the error oc-
curred. In some cases, the compiler reads ahead on a line to determing
whether an error has really occurred, and the arrow will point a few charac-

ters beyond where the error actually took place.

The messages listed bolow describe both severe errors and warning ;tﬂ'm-
W=

When & severe error occurs, the compiler will attempl to continue.
ever, the resulting object E.IE will not be eorrect. You must correct the error

and recompile the souree file before linking.

On the other hand, when a warning error occurs, compilation continues,
but warning errors are digplayed to point out poorly constructed program
statements. The resulting object file can be linked to form an executable
program, but the program may not perform as intended. Errors and warn-

ings are indicated ecither by a long message or by a two-letter code. Long
neral conditions that are not associated with a

ErTOr Messages describe g_F
particular line number. Two-letter codes indicate errors on specifie lines.

Binary source file
The file you have attempted to compile is not an ASCH file. All sou
files saved [rom within the BASIC interpreter should be saved with lrl:

“ A" option.

as
Bad subscript. The following situations cause this error:

o  Illegal array dimension value
*  Wrong number of subscripts

cn
Duplicate COMMON variable,
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(B8]

ED

FN

IN

Errar Messnges

COMMON array not diméensioned.

COMMON out of order. COMMOMN must appear before any executable
statements,

Array aleeady dimensioned. This error can be caused by the following:

s  More than one DIM statement for same array
o DM statement after initial use of array
s OPTION BASE after array dimensioned

Funetion delinition error, This error acerrs when a previously defined
function is redefined or when DEF...EXIT DEF/END DEF statementa
are incorrectly neated.

FOR.. NEXT error. This can be caused by the following conditions:

e FOR loop index variable already in use
e FOR without NEXT
e NEXT without FOR

#INCLUDE fle not found.

Internal error

An internal error has

Flease note precisely ]
pr:blnmt.o erosoft immediately.

Line label is undeflned

A statement refers to & nonexistent line label,

oecurred in the Mitrosolt QuickBASIC Compiler,
what actions preceded this message and report the
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Linen 18 undellned
A statament rofars to s nonexistent line number.

Line too long. Lines are limited to 254 characlers,

LS
String constant foo long. Strings are limited to 32767 characters.

e
Warning error. A metacommand is ineorrect.

Memary owver [low
Available memory has been exhausted. Try compiling with the /S
switch or without any of the debug awitehes. I memaory is still ex-
hausted, break your program into parts and use the CHAIN command

or separate compilation facilities.
Missing NEXT for veriable

No NEXT was found to match a FOR statement.

N
Wearning error. An array is declared but not dimenzioned.

M
Out of memory. This error can be caused by the following conditions:
s Array loo big
*  Data-memory overflow
*  Too many statement numbers
* Program-memory overflow
ov

Mzath overflow. The It of & cal ban
i3 DEAREC miober ocsnghy culation is too large to be represented



=B

Errar Messsges

Thisis & sub ition e i
the Thlluwi.ngl;”ngmm definition error mnd is umially cavsed by one of

Bl

The subprogram is already defined
name s already q;]vl:l."tn!gjt e A R O W

The program containg incorrectly nested SUB. EXIT SUB/END
SUH statements, -

"l-"‘r'lil-rn'lllg. error, Statement ignored, This warning often results when sn
unimplemented command is used in & program.

SN

Syntax error. This error can be caused by the following conditions:

[llegal argument name

Megal assignment target

Mlegal constant format

[legal debug request

Tlegal DEF 22z character specification
lllegal expression syntax

Nlegal function name

lllegal function formal parameter
lllegal separator

[legal format for statement number
Invalid character

Missing AS

Missing equal sign

Missing GOTO or GOSUB

Missing comma

Missing INPUT

Missing line number
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»  Misging left parenthesis

e Missing minus sign

Missing operand in expression
+ Missing right parenthesis

& Missing semicolon

s Name too long

s  Expected GOTO or GOSUB

+ String assignment required

o String expression required

# Siring variable required

= lllegal syntax

»  Variable required

* Wrong number of arguments

* Formal parameters pol unique
* Single variable only allowed

¢ Missing TD

Mlegal FOR loop index variable
Megal COMMON name

+ Missing THEN
* Missing BASE
*  [llegal subroutine name
50
mndjﬁ ;ﬂ:l:rqurn:l! error and is usually caused by one of the following
* Duplicate statement number
* Statement out of sequence
aT

Warning error. There js 5 missing STATIC or SUR statement,
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i

JE

X

Krrur Mennnjes

This message in caused by one of the following condition:

*  Expression too complex

*  Too many arguments in funetion esll (fmit of 60)
*  Too many dimensions (limit of 265)

*=  Too many variables for LINE INPUT [limit of 1]

e  Too many variables for INPUT (limit of 60)

Type mismatches are cansed by the Tollowing conditions:

* [ata type conflict
*  Yariables of different types

Unrecognizable comman,

Function not defined. Functions must be defined before they are used.

This ie a WHILE...WEND error, eaused by either a WHILE statement
without a corresponding WEND, or a WEMND statement without a

corresponding WHILEL

division by gero, division of bhe integer

This measage is caused b
of Lhe integer 32768 by 1 or -1.

.42768 by 1 or -1, or moding

Missing “/E" switch. Programs that contain ON ERROR GOTO or ON
event O statements must be compiled with the /E switch.

< o & X" gwitch. Programs that contain RESUME, RESUME
Iﬁﬁﬁ?;‘m{d RESUME Dstg.tremmu must be compiled with the (X

switch.

1mwe
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F.3 Run-Time Errors

i i ning. The
o coded serors listed below may eccur while the program s run A
cjoh;;:‘;ilrfrui:—ﬁmz system prints long eTrOT [nesages followed hyum';glm
dress, unless n /D, [E, of /XK awiteh I8 specified in the eompiler © r'r;“ R e
line. In those cascs, the error message s also followed by the “ummeu:agu
line in which the error accurrad. The standard [arma of the error
are a5 follows:

Error X in modale FRIzErEr ak pddra=a nRNRARAE.

and

error Xin Line gyyy of module 2nesssss 2t address MRARIBRDL

A deseription of uncoded run-time error messages follows this list.
Code Menssage
Z Syntax. Error
A line is encountered that contains an inearrect sequence of

characters in a DATA statement.

RETUEN without GOSUB

3
A RETURN statement is encountered for which there is no
previous, unmatched GOSUB statement.

4 Qut of Data
A READ statement is executed when there are no DATA
statements with unread data remaining in the program.

5 Illegal Functien Call

A parameter that s oul of ra::ﬁe is passed to a math or
string function. A function call error may also oceur for the

following reasons:

# A negative or unreasonably large subseript is used.

. :.nni:gat.iw: number is raised to a power that is not



Code

11

13

Kerus Messages

Message
- h USH function is called that has an undefined stari-
ing address.

e A negative record number iz given when using GET
e ST il 1 when using L

» An improper or out-af-range argument is given Lo s
funetion.

»  Strings are concatenated Lo creale 3 string greater
than 22767 characters in lengih.
Eloating Overflow or Intsger Dvar flow
The result of a caleulation is too large Lo be represented
within the range allowed [or flaating-point numbera,
Ot af memcry

Not enough memory is available to allocate & file buffer.

Supscript Out of Rangs

An arcay element was referenced with a subseripl thal was
outside the dimenslons ol Lhe array; of an elrnent of sn un-
dimensioned dynamic array was accessed. This message 8
generated only if the /D switch was specified at compile
Lime.

Rodimensioned Array

A second DIM statement was exceuted for an already dimen-
sioned dynamie array.

Division by Zero

A division by zero is encountered in an expression, of the
operation of involution results in zero being raised 1o a neg-
ative power. Also oecurs il the integer -32768 is divided by
1 or-1;of il -32768 is moded by 1 or -1.

Type mismatch
The argument. types are not compatible.
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Code
14

I1&

19

20

al

51

Message

it of Steing Space

String varlables sxeeed the allocated amount of string space

grring formula too complex

A string fermuls s Loo Tong, or an INPUT statemment re-
I]H.:'H-h- more than 15 string variables, Bresk the formuls or

INPUT statement into parts for correct execution.

No RESUME
The end of the program was encountered while the program
was in an error-handling routine, A RESUME statement s

neaded Lo remedy this situation.

RESUME without Error
A RESUME statement is encountered before an srror-
trapping routine is enlered.

Field Overflow

A FIELD statement is atlempling Lo allocate more byles
than were specified for the record lengih of a random file,

Internal Error

An internal mallunction oceurred in the Micrasofl Quick-
BASIC Compiler. Heport to Microsoft the conditions under
which the message appearsd,

Bad File Number

A statement or command references a file with a file number
that Is not OPEN or is out of the range of bers
specified at inilinlization. x oL Hoen

File Hut Found

A KILL, NAMES, FILES, or OPEN
file that does not exist on :hl_turrmﬁt;;‘.mn references a

» a s 2 "
e —— e i =



Cade

&3

64

57

Farit Mrssages

Mensnge

Bad Flle Mode

An attempt is made to use PUT or GET with a negquen bl
lile, or Lo execute an OPEN with a file mode other than 1, O,
or R. This error also ocours when an atbempl is made Lo
read from s file opened for eutpul or appending,

Eile Already Dpen

A aequential putput mode OPEN is lusued For o file that s
already open; or s KILL js given for o file that is open.
Di=sk I,/0 Error

An 1/O error occurred on a dizgk 10 operation. The operat-
ing system cannol recover from the error.

File Already Exizte

The filename specified in & NAME statement is identical to a
fitename already in use on the disk.

Disk Full
All disk space has been allocated,

Input Past End

An INPUT statement reads from a null (empty file, or [rom
a file in which all data has alceady been read. To avoid this
error, use the EOF function to detect the end of file.

Bad Record Number

In a PUT or GET statement, the record number is equal to
zero,

Bad Flle Name

An illegal form is used for the filename with LOAD, 34
KILL, or OPEN (e.g., a filename with too many characters

Too Many Flles

The 255-file directory maximum is exceeded by an attempt
to create & new file with SAVE or OPEN statements.
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Code Mesnage

' saylcs unavailable :

o ho s g Lo ancess is not on-line OF

0

T4

75

Th

The devier you are altemptin
doos mot exist.

parmisaion Daniad .
An altempt was made to write 1o & write-protected disk.
Di=k not raady

The disk-drive door is open, of no disk isin the drive.

Disk medla errer
Diak-drive hardware has detecied a physical faw on the
disk.

Rename across dlsks

An attempl was made to rename & file with o mew drive

designation. This is not allowed.

Path/flle access &rror
During an OPEN, MEDIR, CHIMR, or RMDIR operation,
ME.DIS was unable to make a correct path-to-filename con-
nection, The operalion is not completed.

Path not Found

During an OPEN, MKDIR, CHDIR, or RMDIR operation,
MS-DOS was unable to find the path specified. The opera-
tiomn is not completed,

The following is a list. of uncoded run-time error messages:

Cannot find BRUN1O.EXE Enter naew path:

This message appears il the rin-time module is not found
path” prompis for input of the i i i
Pty pcampl t-m[lpel:I. correct drive letker. This error is severe

Can't continus after SHELL

Upan returning from a child process, the SHELL statement discovers

that there ia not enough
sty open s 334 exite to MBROR, 0 Pontinue. BASIC closes



Frror Mruspges

Errvor ln EXE file

This error oCenrs whien a file is not of the correct type; iL musl be un
execttable file if it is to be execubed with RUN or OHAIN, This ceror in
severe and cannot be trapped.

Mo Line Humber in mednom at address annnoannn

This ervor occurs when the error address cannot be found in the line-
number table during error trapping, This happena if there are no
integer line numbers between 0 -and 06527, 1t may alse oceur il the
lime- n'un]h:r table has been accidentally overwritten by the user pro-
gram. This error ia severe and cannot be trapped.

Program too large

Mot cnough memery is available to load BRUNIO.EXE. This error is
severe and eannot e trapped.

String Space Corrupt in [line pumber of] modpom at address
TR RRnn
This error nectrs when an invulid string in string space is being dealle-
cabed, gsually in a string assignment statement, See Ehe listing Teallovwe-
ing the error message "String Space Corrupt during G.C." for addi-
tional causes. Thiserror is severe and canmet be frapped.

String Space Corrupt durlng G.C. in [ dine nunmsber of]
mednem at address nreimann
This error oceurs when an invalid string in string space is being deleted
during garbage collection. The probable causes for either of the "String
Space Corrupt” errors ire as Lol wwws:

e A string descriptor or string backpointer has been improperly
modified. This may occur if you use an assembly-language sube
routine to modily strings

s Out-of-range array subseripls are used and string space is inad-

vertently modified. The /D switch may be used to eusure that

array subseripts do not exceed the array bainds.

Incorcect use of the POKE and/or DEF SEG statements may

modify string space improperly.

s Mismatched COMMON declarations may occur between two
chained programs.
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i iti hat exints.
able for the error :u|:dnmrn ’li, e

- pESAK e i= nol nvu.‘]t
%Jt::u:- Z;“;yrgn cansed by an ERROR statement tha

defined error eode,

ar ri T 1 & el
Wrong W =i af runtlme mo L]
U:q]'LE::E ruf - I

This erfor occurs when the version of the BR

] [ the Mice
module being used does not match the version o &
HASIC! Compiler used to generate the code, This errar in-severe

cannot be trapped.

You cannot run BASIC
During Initialization, BASIC discovers thal i
program. This is cavaed by a SHELL prog sta
a QuickBASIC program. IL is not permitted to
Cuick BASIC program.

ax & Child of BASIC

t is being run as a child
tement, where prag is also
SHELL to II.]]DI:J'JET

F.4 Microsoft LINK Errors

A listing of Mierosoft LINK error messages may be found in the manuals
supplied with your M5-DOS software. For your convenienee, we have alsa

listed them in this manual.

All errors cause Lhe link session to terminate. No executable file i
1 5 oreated.
After you have corrected the error, you must relink your object files,

The following error messages are displayed by Microsoft LINK:

Attempt to access data ocutside of s
: : i segment ‘b
pessibly bad obiect module i i

There is probably a bad object file,
Bad numeric parameter
A numeric value is not in digits,

Invalid cbject module

An ob t module(s) is incorrectly [ : :
mm.rhmﬁmmm&ﬂﬂﬁﬂﬂ"&ﬂﬁfmm{““ﬁ“



Erroe Mlensagrs

Symbol defined more than once
Mierosolt LINK found two or more modules that define s ingle symbol
ILA TN

Program size or nunber of segnerts excesds capacliy of
linker

The total size moy not exceed 384K, and the nu mber of segiments may
ol exceed 255,

Reguested stack size exceeds E4K
You specified  size greater than or equal to 64K with the STACK
switch,

segnent size exceeds 64K
The addressing system limit is S45,

Symbol table capaclty exceeded
Very many and /or very long names were entered, exceeding the limit of
approximately 25K,

Too many external symbols in one module

The limit s 256 external symbala per module.
Tos many groups

The limit is 10 groups.
Too many librarles speciflied

The limit is cight libraries.

Too many PUBLIC symbols
The limit ia 1024 PUBLIC gymbols.

Too many Segments or classes
The limit is 256 (segments and classes combined).

Unresolved externals:list
The external symbols listed have no defining module among the
modules of library files specified,






Glossary

The definitions in this glassar i i i §
nition 8 ¥ are intended for th Lhi ] -
ther Lhe individual definitions nor the lisk of m::fu";,;,.p:hf:ﬁgf Tt

Bil-'lennrnn

The portion of the filename that precedes the filename extension. For
example, SAMPLE is the basename of the file SAMPLE.BAS,

Call by reference
See "Pacs by reference
Call by value
See “Pase by value.®
Compile time
The time d1:|ri:jtﬁ which the compiler is executing, compiling = Microsaft
BASIC source file, and ereating a relocatable object ﬁ‘l‘;,
Compiler

A set of pro
understood E

rams that translates BASIC programs into a language
v Lhe computer.

Disassembly listing
A listing that shows assembled code, instroctions, and addresses relas
tive to the start of the program or module.

Double precision
A real value that is allocated 8 bytes of memory.

Executable program
A file that contains executable program code. When the name of the file
is typed at the system prompt, the statements in the file are executed.

External symbol
ymba ed in one assembly-language module but defined
#n?ude Pé]r]ull}g nlf: am:th:r module, References to the symbol are

resolved (filled in with the correct addresses) by the linker.



Micresoft Quick BASIC Complier

i used by BASIC ns the data
Are g[.ujﬂd here.

Hesap

An area of Ta
management are

ndom aecess memory that
a. Variahles and arrays

Library ]
A directory that stores related modules of compiled code.

Link map file .
Afile that shews the address of every code and data spgment in & pro-

gram, relative to the start of the program.

Link time ‘
The time during which Microsoft LINK is executing, and during which
it collects and links relocatahle object files and library files. See also

Compile time, Run time.

Linking
The process in which the linker loads modules into memory, computes
absclute offset addresses for routines and varizbles in relocatable med-
ules, and resolves all external references by aearching the run-time
library. After loading and linking, the linker saves the modules it has

loaded into memory as a single executable file,

Machine code
Instruetions that a microprocessor ean execute.

Main program
In & program that calls subroutines, the calling program is the main
program.

Memory map

A representation of where in memory the
tabn types of information, LS SIS e At o

Metacommands
Metacommands are special commands enclosed in comments j
source file that tell the compiler to perform certain &ct.i:utsatfvﬁl:hi: is

rmum;t:h. § the program; for example, to produce a listing file in a certain



tilnasary

Module

A general term Tor & discrebe unit of code, There ure sovers| Lypes of

modules, including relocatable and executuble modules, The cnmiiler
INK.

tteates relocatable modules that are later rocesaed icroso(t

Your final executable Program is an muﬁm- mud:li.hh:
Object file

A file that eontains relocalable machine eode,

Offnet

The number of bytes [ i -
byte in that ""-‘ﬁ!:!.'::. rom the beginning of a segment to a particalar

Pasa by reference
A methad of passing parameters in which the ealling routine provides

the called routine with the memory addresses of the parameters, This
permits subroutines Lo change the'values of the parameters.

Pasa by value
A method of passing parameters in which the calling routine providen
the called routine with the current value of the parameters, This
prevents the possibility of the subroutine changing the value of the
parameter; the subroutine only changes its copy of the value.

Relocatable
The term applied to a module when the eode within it ean be placed
and run at different locations in memory. The relocatable modules

created by Lhe compiler are an intermediale stage between source code

and executable code; they are changed into executable modules by
Microsoft LINK and have .OBJ extensions.

Routine

ode residing in a module, and usually representing a partic-
ﬁi??;ﬂ:;m ::m More than one routine may reside in a mod-

ueii.de?ih:n implement
m
-:wa.lly corresponds to a feature

language.

ime module contains the majority of the Iibrary routines
G v the Microsoft BASIC language. A library routine

of subleature of the Microsoft BASIC

ni






Index

&, linker fing extension character, 57

A ﬂ}'ﬂ opthon, 05
LA switch, 4849
Alphanomeric line labels, See Line
_ labels, alphanumeric
Arithmetls overllow check, 47
Arrays ]
'h:umis check, 48
chained programs, use with
COMMON, 32
OCOMMON, use with, 32
dy numne
camtnon, wse with, A2
defined, 30
DM, use with, 89
dimensioning, 30
ERASE, 130
ERASE, effect, 31
ERASE statement, 30
memory space allocation, 30
REDIM siatement, 30, 148
REDIM, ose with, 6%
redimensioning, 30
eletnents, passing with CALL, 77
LBOUND fanction, 139
lower-bound funetion, 77
memory allocstion, B9
passing 1o assembly-langunge
suhroutines, B8

paseing with CALL, 77
staitic

Aﬂlgn {zentinued)
subprograms
parameter Fnd form, 75
roserving values, 83
ATIC stabement, 82
unallocated, default 1o static, 32
upper-hound funetion, 77
Assemhly code switch, (A, 48
Assembly-langoage subrontines
arguments
peation, ealculating, 39
refurencing, B9
ACravE, passing, §8
CALL statement, 57
converting interpreted armn, BY
linking, 55 i
naming reqairements, §5
using, 87
ALITD, 26
ALIX, 43
Anxiliary communications port device
tnhve, 42

Hacking up disks, 11
Mullu'nmmnurl 41 45
Hasename, duﬂ.neJ,ﬂdﬂ‘
m&mblhﬂ arrars, 200
EXE, purpose, 12
BOOMIOLIE



Imates

H.Ii'l.'.'-.‘ml-IH
ail vRntages, ¢ 9
invocation,
Jmltu:[ Vrlth 44, B3

BeAVE, 2

{TALL statement
mmgqm;am wibronbines, use

BASIC subprograms, 76
interpreter statement, modification
requ ired, 25

passing array elements, 77
passing parameters, 74
subprograms, use with, Bl

CALLS statement, 256, 110

CHAIN

arrays, use with, 32
BASIC programs only, 1
COMMON, use with, 115
subprograms, use with, 54
syntax, 111
use with BCOMi0.LIB, 53, 59
use with BRUNIO.LIB, 50
Character, See specific character
COM, 46
COMMANDE Funetion, 113
Command link, 58
Command syntax conventions, &
Commands
Bascom, dl, 45
link, 54
MS-

diskcopy, 11
ety 13
prohibited
AUTO, 25
oD 2
CONT, 25
DEF USR, 25
DELETE, 25

214

prehibited feontinued]
SAVE, 15
UsR, 35
SAVE, 25

COMMON
arrays, use with, 32

unhed 27
E'!?H reatril. than with, 30
dynamic arrays, use wllh, 32
arder of variables, 116
SHARED attribute, 78, 80
atatic arrays, use vn’rh 32
sllhpfugram parameter passing, 80
syntax, 1
use with HLDMIEI'J..!H 53, 58
use with BRUN10.LIB, 59
Communications port device name, 42
Compile time
defined, 2090
error messages, 185
Compiler
interpreter compared, 23
invoking, 45
proanphs, 41
setup
hard disk, 14
two Hoppy drives, 13
severs erfors, 194
starting, 41
switches, 46
Compiling, sample session, 15
CON, 42, 50
CONST, 87
CONT, 256
Control-Hreak, 48
g';:"i:-m! programs, 24
aling structured pro
CSEG, 87 programa, 74

/D swikch
error handling, 57
.EI'I‘:: Ei.'r'j:l.] 'h-uumis ch!:kln;, 32

E'=|"'ateums. 38
ﬁng messages, '!7 )
statement, 27 lil
W FN..END DEF ml!.mnr

linetion m‘hmm in, 35



[wvice numsa, 42
v

CHAIN, use with, 42

COMMOMN, restriztion with, 30

g!n:\mir arrays, 30

FRAamuc arrayy, use with, 6

ﬁliﬁtREl} attribute, 79

Elatic arraya, A0

uaaf:,, a0
Disabling metacommands, 65
Disassembled shject eode lesting, 48, 66
Disk drive device name, 42
D_I,SK(“!UPT eormmand, 11
Disks, backing up, 11
I__Jl[l;.'t;:;l-;.-:f{labnmtn1., 124
/DS HIATE, use prohibi
bebe o prohibited, 58
FOYNAMIC

See also Metacommands

array memory allocation, 30, 69
Diynamic arrays. Sce Arrayy

B pwitch, 37, 47
EDIT, 25
END, 27
END DEF, 34
End.ol-line character, 28
END statement, 139, 135
END 81U, 74
END, ase with 2INCLUDE, 69
Environment variables
creating, 13
defined, 13
hard disk, 15
LIB, 13
PATH, 13 .
pathnames, uss in, 14
two floppy drives, 14

deallocating with, 30
d_,uam]c ATTAY, effect o, i1
statement, 130
static array

effect on, 41

use with,

ERL, 87
ERR, 37
ERROR, 47
stutements, functions, 37

liualey

E:mf handling {eronitinied)
wwitches, 37, 47
F.rr-.-r DMHIAETE, 18
Kerar trapping, 29, 150
Hrrars
run-tims, Hf0
' mevere, 1894
tvent trappin
].lel'.wm[ll %}13!{' JW, AT
betwoen statements, 1V, 46
HEXE fils, creating, 55
Facecutalils files
creating, 34, 53
naming convenbion, 54
Executing a program, 61
xeewibon time. See Program exectulion
EXTT DEF, 35
EXIT SUB, 74
Expressions, passing to subprograms,
18
External symbaol, 209

FAQ, BT
Filo access
LOCK statement, 141
UNLOCK statement, 141
Filename conventions, 42, 54
Filonames
device names, 42
nuli fle, 42
Files
basking up, 11
BASCOM.EXE purposs, 12
BCOMIO.LIB purpose, 12
BRUNIMLEXE purpose, 12
BRUNIO.LIB purpose, 12
compiler, linker, setting up, 14
device names, 42
JXE, creating, 53
executahle, creating, bl
executable. See Executable ik
extenstons, 42
library, 12
locked, relensing, 34
naming conventions, 42
NULLST 4'555
ohject. Ser Objoct Ble
ME.DOC pur 12
restricting access, 3

216



Jdex

eHes feantinard)

I Ifllinl Few COlject fide
README.DOC parpose, 12
rustricting nccess, a3
souree, format, 25

fi NEXT stataments, 131

FRCINT, &7

FRE [unetion, 7, 134

Functions
ERL, 37
ERR, 37
mmliiline, 34-35
uner-defined, 1189

GOSUH statement, 28, 136
GOTO stalement
dmseribed, TH
SINCLUDE, use with, B3
mbroutines, use with, 1356
wyntax, 137
Graphics macro language, 124

Heap, 210
JHIGH, use prohibited, 58

I, . THEN.. ELSE block, mmliiline
Tunetion prohibited, 35

IF...THEMN, line numbers requiced, 20

SINCLUDE, 89

Input,/Culpul, using the sonsole, G0

Internal module names, changing, 70

Interpreted programe, converting for

¢ compiler, BT

Interpreter, compiler compared, 33

Interpreter, de ing with, 38

Inveeation command line, 113

Invocation errors, 183

Inveking the compiler, 41, A5

Inveking the linker, 54

KEY, 46

wonnn
LIB directary, 15

LIB environment varinble, 13
LI variable
hard disk, 15
two foppy df_“ﬂu 14
Likiraries, degeribed, 53
I.ibru;‘tﬂ:’: #
described,
naming conventhon, G4 Sare
Library of subprograma, creating:
Line ﬂf’fﬂr:t an erear trapping. 29
Line labels
alph anumeri, 38-29
RESUME statement, 40
Line length restrictions, 8
Line number check, 48
Line numbers, 38-30
Linefesd character, 28
ELINESIZE, 67
Link cominand, 54, 58
Link time, 210
Linker
default file extenaions, 54
invoking, b
librazy search order, &7
/MAP switch, 58
prompis
default responses, BT
defaults, 58
extending lines, 57
line extension character, 67
list file, 58
listed, 54
map file, 54
nltiple filenames, 55
run file, 55
separnting entries, 57
slopping, 58
Linking
assembler routines, 56
choosing & library, 53, 56
described, 24
sample session, 15
e
vioLIB, /O
with BRUNIOLIB. b8 i
LIST, %
3LIST, 66

Listin if" specific listing
LB -
25

LOAL



LAM K, 33
LT sdatement, 141

Ml hine languinge tranalntlon, 1
Mnin Ipr am, delined; 73
MAKINT, 47
MERCHE, 25
Metacommanda

See aleo apecific metacormimand

delined, 05

disalling, b5

FDYNAMIC, a0, 60

S INCLUDE, 69

SLINESIZE, 87

SLIST, oa

Isting format, §7

§MODULLE, To

SOC0DE, oo

1 PALGE, BT

FPAGEIF, 67

FPAGESIIE, a7

urpose, b

EsTaTic, 30, 00

ESUBTITLE, 67

symtax, 5

£ TITLE, 87
Microsoft LINK. See Linking
Meodular programming, defined, T3
EMODULE metacommand, 70
Module, relocatable, 211
MSB-DOS procedures, 11
Plultiline funetions

definition location, 34-35

prohibited where, 36

recursive prohibited, 35

requirements, 35 X

run-time features, nesting, &7

Metworked systems, file access control,
a8

NEW, 25

Hﬂll-iﬂnli conventions, §
NUL, 42

NUL.LST file, 45
NULMAF, 56

[0 awitch, 48, 60

lraeles

Oh]ent, like
erealed by compiler, 34
rinenking oonvenbhans, 43, 4
(M jeet filonmmme
exbadiaban, 43
prompl, 41, 43, 45
SOOI, Bn
ON ERROIR GOTO
vxeoplion o inlerproler, 17
linie (i 8 L'ﬂrrl., a0
X swkteh, 47
ON ERitOn oo, RESUME, [E
:l'-“.l.'h. 47
ﬂlr!-i.lll.huﬂull. bl
FPAGE, 67
APAGEIF, 67
W PACGESIZE, 07

Parametar assing
miliiple sourco fles, 80
aingle module
SHARED aliribuie, 78
SHARED statemsnt, 74
Pras |.'r_|.I value, 211
Presing parameters, SHARED
statement, 80
Prssing variablea, COMMON, LIS
PATH variahle
hard disk, 15
two loppy drives, 14
Fathnames
use in environment variables, 13
use with linker prompts, 55
use with object Blensme prompl, 43
use with source filename prompt, 43
PEM, 48
PLAY stalement, 144
Peactice sexgion, 15
Preliminary procedures
file backup, 11
outline, 11
Printsr devier name, 42
PRN, 42

ng,';m execution; speeding up, 24
runmning, 61
Program \ermiaation, 129
eonverting interpreted 1o compiled,
24

ns



Tniles

Programis .-'rrmr-rsluzd.;‘
ular, creating, .
::::elured, creating, T4, See alea
structured programs
gubprograma, See Su bprograms
P ] &
p:unrjl.]tpilrr. See Compiler
defanlt responses, 45
Hinker, See Linker prompts, 54
chject Glename, 41, 43, 45
gource Glennme, 41, 43, #
source Hsting, 41, 44, 45

/R switeh, 50
README.DOC, purpose, 12
Records

locked, relensing, 34

restricting access, 33
Recarsive function definitions, 36

OHAIN, use with, 32
namic arrars, une with, B8
atfect on static srrays, 31
SHARED attribuis, 79
statement, 148
use wilth statle arrays, 00
Relocatable, 211

RENUM, 25
Heserved words, 188
RESUME
line 0, effect, 29
line labels, numbers, use with, 30, 37

syntax, 150
glﬂi‘lth, 47
38

Return character, hiding, 28
heck for GOSUH, 48
- or
Mﬁgnﬂh.mh,n
ayn

Roa 211

RUN.

e asing & program, 19, 24, 61

Run-time [eontin ued)

od
m&l: alsn BRUN1OHEE

loading, 1
search order, 01

5 awitch, 48
5 mle .:::lup'rl-utlﬂn. 15
25
gfvingl a program for compilation, 5
Sereen device name,
SET command, snvironment
definition, 13
SHAREID attribute, COMMON, 80
SHARED stalement, form, =0
FSKIP, 67
Seree files
foremat, &5
$INCLUDE, wse restrictions, 68
naming conventions, 42
Source filenames
extengion, 43
inpul from keyboard, 50
prompt, 41, 43, 45
prompt, USER response, 50
Source listing
eontents, 44
file-naming convention, 42
filename, extension; 44
format metscommands, 67
output to secreen, bl
prompt, 41, 44, 45
prompt, Uéﬁﬂ responae, Bl
turning off, 6
Starting the compiler, 41, 45
Starting the linker, 54
Statement execution
compiler, 23
interpreter, 23
Statement, ERROR, 37
sthEF Nt
FN, 34
END DEF, 34
enhanced
COMMON, 27
DEF FN, 77
END

97
FRE, 17

variable



enhanced {m!l'nu:d]
GOSUR, 28
COTO, 28
RETURN, 28
WIDTH, 28
EXIT DEF, 36
LOCK, 33
mevd ification required
CALL, 25
CALLS, 28
RUN, 28
ON ERHOR GOTO, a7
RESUME, 37
RETURN, 18
UNLOCK, 33-834
$STATIC, 30, 89
STATIC, 75
Static arrays, See Arrays
STATIC statement, 51, 82
F8TATIC
See alan Metacommands
array memaory allocstion, §9
melacommand, 89
STOP statement, 135
Stopping the finker, &8
STRIG, 48
String space compaction, 194
Strings, writing to disk, 49
Structured programs
See alae Subprograma
CONMON, use i, B0
creating, 74
defined, 73

multiple source files
COMMON, 80
passing parameters, 80

single module
possing parameters, TH
attribute, 79
SHARED atatement, 79
Subprograms
See aleo Structured programs

argument, parameter list errors, 82

array values, preserving, 82
CALL, 107

CALL, use instead of CHAIN, 84
CALLS, 110

Tosdem

Subprograms {eontinued)

format, 74
invoking with CALL, 76
library of, eceating, T4
parametor passing, 74
Pasding
arrays;, 15
exprespions, 78
variables, 76
peohibited expressions, 75
STATIC statement, Bl
using, 73
variahble alinsing errora, 52

Subroutines, 135
SUB...5UB END block, multiline

function prohibited, 35

sUB

formal parameter list, 75
subprogeam delimiter, 74
syniax, T4

SSUBTITLE, 87
Switches

/A awitch, 48-49

array storage, /R, 50

command line, use with, 46

/D32, 37, 4748

/E, 87, 47

errar handling. See Error handling
switches

linker, 58

J0, 44

prompts, use with, 46

FTITLE, 67
TROFF, E"D switch required, 47
TRON, /D switch required, 47

UBOUND, 77
Unbound, 212
UNL

. 33-34
UNLOCK stalement, 141
USER, 42, 50
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Generate mmmmgm
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