B e
‘ Babani Computer Books

» Programming in
Visual BASIC
for Windows

» P.R.M. Oliver and N. Kantaris







Programming in Visual BASIC
for Windows




BOOKS AVAILABLE

By both authors:

BP306 A Concise Introduction to Ami Pro 3
BP327 DOS one step at a time

BP337 A Concise User's Guide to Lotus 1-2-3 for Windows
BP341 MS-DOS explained

BP343 A concise introd'n to Microsoft Works for Windows
BP346 Programming in Visual Basic for Windows
BP351 WordPerfect 6 explained

BP352 Excel 5 explained

BP353 WordPerfect 6.0 for Windows explained
BP354 Word 6 for Windows explained

BP362 Access one step at a time

BP372 CA-SuperCalc for Windows explained
BP387 Windows one step at a time

BP388 Why not personalise your PC

BP399 Windows 95 one step at a time*

BP400 Windows 95 explained*

BP402 MS Office one step at a time

BP405 MS Works for Windows 95 explained
BP406 MS Word 95 explained

BP407 Excel 95 explained

BP408 Access 95 one step at a time

BP409 MS Office 95 one step at a time

BP415 Using Netscape on the Internet

BP419 Using Microsoft Explorer on the Internet
BP420 E-mail on the internet

BP426 MS-Office 97 explained

BP428 MS-Word 97 explained

BP429 MS-Excel 97 explained

BP430 MS-Access 97 one step at a time

By Noel Kantaris:

BP232 A Concise Introduction to MS-DOS

BP258 Learning to Program in C

BP259 A Concise Introduction to UNiX*

BP261 A Concise Introduction to Lotus 1-2-3

BP264 A Concise Advanced User's Guide to MS-DOS
BP274 A Concise Introduction to SuperCalc 5

BP284 Programming in QuickBASIC

BP325 A Concise User's Guide to Windows 3.1



Programming in Visual
BASIC for Windows

by

P.R.M. Oliver
and
N. Kantaris

BERNARD BABANI (publishing) LTD.
THE GRAMPIANS
SHEPHERDS BUSH ROAD
LONDON W6 7NF
ENGLAND




PLEASE NOTE

Although every care has been taken with the production of
this book to ensure that any projects, designs, modifications
and/or programs, etc., contained herewith, operate in a
comrect and safe manner and also that any components
specified are normally available in Great Britain, the
Publishers and Author(s) do not accept responsibility in any
way for the failure (including fault in design) of any project,
design, modification or program to work correctly or to cause
damage to any equipment that it may be connected to or
used in conjunction with, or in respect of any other damage
or injury that may be so caused, nor do the Fublishers accept
responsibility in any way for the failure to obtain specified
components.

Notice is also given that if equipment that is still under
warranty is modified in any way or used or connected with
home-built equipment then that warranty may be void.

© 1995 BERNARD BABANI (publishing) LTD

First Published - September 1995
Reprinted - October 1996
Reprinted - August 1997
Reprinted - June 1998
Reprinted - October 1998
Reprinted - May 1999
Reprinted - January 2000

British Library Cataloguing in Publication Data:

Oliver, Phil
Programming in Visual Basic for Windows

I. Title Il. Kantaris, Noel
005.42

ISBN 0 85934 346 4

Cover Design by Gregor Arthur
Cover illustration by Adams Willis
Printed and Bound in Great Britain by Cox & Wyman Ltd, Reading




ABOUT THIS BOOK

This book is a guide to programming using Visual BASIC for
Windows. The reader is not expected to have any familiarity
with the language as both the environment and statements
are introduced and explained with the help of simple
programs. The user is encouraged to build these, save them,
and keep improving them as more complex language
statements and commands are encountered.

The book is not intended to replace the very extensive
manuals that come with the program, but to complement
them. The very size of Visual BASIC and its completely new
programming environment, can be very daunting to a new
user, so this systematic approach should make learning very
much easier.

The first three Chapters give an overview of Visual BASIC
and the graphic based environment it uses. Forms and the
more simple controls that go with them are introduced, but no
attempt is made to explain how to use Microsoft Windows
itself. It is assumed that if you want to create programs that
work with Windows, you will be familiar with this interface.

Chapters 4-7 cover the programming language and how it
is entered into your PC, dealing with the basic Visual BASIC
statements which control program flow, input and output, and
leading to the concepts of strings and arrays.

In Chapter 8 we return to some of the more powerful
controls that allow you to produce the sort of Windows
programs that you can buy.

The next chapter covers functions and procedures which
expand the programming capabilities ot the user beyond the
beginner's level. Chapter 10 deals entirely with disc file
handling techniques and should be of special interest to
those who need to process large quantities of data. The two
main types of data files are discussed in some detail, namely,
sequential and random access types. The last chapter gives
an overview of the powerful debugging features of the
program.

Appendices are included that detail all the Event
Procedures available in Visual BASIC as well as a brief, but
complete, language reference listing.







ABOUT THE AUTHORS

Phil Oliver graduated in Mining Engineering at Camborne
School of Mines in 1967 and since then has specialised in
most aspects of surface mining technology, with a particular
emphasis on computer related techniques. He has worked in
Guyana, Canada, several Middle Eastern countries, Scuth
Africa and the United Kingdom, on such diverse projects as:
the planning and management of bauxite, iron, gold and coal
mines; rock excavation contracting in the UK; international
mining equipment sales and technical back up and
international mine consulting for a major mining house in
South Africa. In 1988 he took up a lecturing position at
Camborne School of Mines (part of Exeter University) in
Surface Mining and Management.

Noel Kantaris graduated in Electrical Engineering at Bristol
University and after spending three years in the Electronics
Industry in London, took up a Tutorship in Physics at the
University of Queensland. Research interests in lonospheric
Physics, led to the degrees of M.E. in Electronics and Ph.D.
in Physics. On return to the UK, he took up a Post-Doctoral
Research Fellowship in Radio Physics at the University of
Leicester, and then in 1973 a lecturing position in
Engineering at the Camborne Schoo! of Mines, Cornwall,
(part of Exeter University), where since 1978 he has also
assumed the responsibility for the Computing Department.

If you would like to purchase a floppy disc containing all the files/programs which appear
in this, or any other listed book(s) by the same author(s), then fill in the form at the back
of the book and send it to P. R. M. Oliver at the address stipulated.







TRADEMARKS

TrueType is a registered trademarks of Apple Corporation.
IBM, AT and OS/2 are registered trademarks of International
Business Machines Corporation. Intel is a registered
trademark of Intel Corporation. Access, BASICA,
GW-BASIC, Microsoft, MS-DOS, QBASIC, QuickBASIC,
and Windows are registered trademarks of Microsoft
Corporation. PC Paintbrush is a registered trademark of
ZSoft Corp.

All other brand anc product names are trademarks, or
registered trademarks, of their respective companies.







ACKNOWLEDGEMENTS

We would like to thank the staff of both Microsoft in the UK
and Text 100, for their valuable help and the provision of
software for the preparation of this book. We would also like
to thank colleagues at the Camborne School of Mines for
their helpful suggestions which assisted us in the writing of
this book.






PREFACE

Visual Basic is rapidly becoming one of the most popular
‘dialects’ of BASIC in use today on IBM and compatible
computers. It comes in two types, one for the DOS
environment, and the other, described in this book, that
works with Microsoft Windows.

The original version of BASIC (which stands for Beginner's
All-purpose Symbolic Instruction Code) was first developed
as a teaching language at Dartmouth College in 1964. In
1978 'standard BASIC' was adopted as a result of
recommendations on the minimal requirements of the
language.

BASICA, written by Microsoft for use with the IBM PCs, and
GWBASIC (its equivalent form running on compatibles), was
an enhanced version of standard BASIC, embodying nearly
200 commands. These were bundled with pre-DOS 5
versions of the operating system, but users of MS-DGS 5
and higher have access to a cut-down version of Microsoft's
QuickBASIC, known as QBASIC.

QuickBASIC was Microsoft's first compiled version of BASIC,
the earlier ones being interpreted languages. With an
interpreted language each and every statement of code has
to be interpreted by a separate program called the interpreter
before the program is actually run. This happens each time a
statement is encountered, even if it appears within a lcop.
With a compiled language, on the other hand, a separate
program, called the compiler, is used to check the whole
program for errors and then compiles it into the machine
specific code that will actually be executed by the computer
at run time. Statements within loops are only checked once,
which makes a compiled program far more efficient than an
interpreted one.

Visual BASIC is an event driven, or Object Oriented,
compiled language that also includes most of the features
built into QuickBASIC, so earlier programs can be easily
adapted to run on Visual BASIC.
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1. PACKAGE OVERVIEW

Visual BASIC, unlike other structured languages such as C,
or QuickBASIC, is an event driven programming language.
Instead of the program flow being controlled from the written
code and running mainly from the first to the last lines of
code, it is controlled by interactive events at run-time, such
as the clicking of a mouse on a button or form. When such an
event occurs, the program code attached to that event is
actioned. In the program, buttons, forms, controls, the screen
and your printer, etc., are all called objects and Visual BASIC
is known as an Object Oriented language. It reacts to the
manipulation of objects. Once this concept is grasped, the
change from other programming languages is much easier.

Versions of Visual BASIC

Visual BASIC is available for working in both the DOS and
Windows environments. Although many of the principles are
the same with both, this book covers only the versions used
under Microsoft Windows. A version of the Windows program
(later than v3.0) must be installed and running on your PC
before you start.

Since the original Visual BASIC for Windows was released
in May 1991 there have been several updates and
improvements to the package. At the time of writing, Version
3.0 is the current one. This, like its predecessor, comes in
two versions, a standard one for most users; and a
Professional Edition with many powerful extras attached to it,
and costing several times as much.

As far as this book is concerned, it does not matter which
version of Visual BASIC for Windows you have. The
examples were all developed with the Professional Edition of
Version 3.0, but none of its custom controls were used. In
fact they were all disabled so as not to complicate the screen
displays more than necessary.

Visual BASIC for Windows provides by far the easiest way
for you to produce real working applications (or programs) to
run under Windows. Once you have created your application
you can very easily produce an executable file (with the
extension .EXE) which can then be run without Visual BASIC.
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In fact, if it is good enough, you can even distribute your
application royalty-free, as long as you have purchased, and
registered, your copy of Visual BASIC.

Installing Visual BASIC
The initial installation procedure is very well automated, but
before you start, make sure your system is suitable.

System Requirements:

Microsoft specify the following minimum set-up. An IBM
compatible PC with an 80286 processor, or higher; with a
hard disc, 1MB of memory (RAM), a mouse, an EGA (or
better) display, running MS-DOS (version 3.1 or later) and
Windows (version 3.0 or later) in standard or enhanced
mode.

To make use of the advantages of the Windows interface
we would recommend at least a 386 based machine with
4MB of memory and 30MB of spare hard disc space. With
anything less, the quality of life can get somewhat strained.

The Installation Process:

To carry out the installation, start Windows in the usual way
and insert the Visual BASIC Setup disc (No. 1) in your A:
drive. From the Windows Program Manager screen, activate
the Fite menu, by clicking your mouse on File, then click on
Run and type

A:setup

in the Command Line box that is opened. Pressing the
<Enter> key will produce an opening Welcome Screen with
options to Cance] Setup or to Continue. Click on the
Continue button, or press the 'C' key (you can action most
commands in two ways, either by clicking with the left mouse
button, or by pressing the highlighted letter key. Throughout
this book the highlighted letter will be shown underlined).

If you are installing from the system discs for the first time,
you will be asked for details of your name and company. This
information is stored on the first Setup disc and a further
installation from the same discs will produce the following
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Select Continue and you are given the choice of where the
program files should be stored. If you are at all in doubt here,
choose the default C:\VB, but if you prefer to install it
elsewhere, make the required changes. Select Continue and
if the directory you chose does not exist, you will be given the
option to Create it.

The next screen, with the Professional Edition, indicates
that you need 32MB of available hard disc space. Our set-up
only used 26.6MB, but that is still an enormous chunk of
most peoples’ storage capacity! Select GComplete
Installation if you have enough space, or Custom
Installation to select what parts of the package to install.
Next, we suggest you Dont install ODBC, because if you
are still reading this section you are almost certainly not
going to need database programming links for a while yet.

The file unpacking and copying procedure should then
start and the bottom window frame will keep you informed
about what is happering. When required, you will be asked to
place the next disc into the A: drive.




After about 20 minutes the tedious operation should be
complete and you will be given a message to place the
command

Share.exe /L:500

in your AUTOEXEC.BAT command. As far as this book is
concemed you can ignore this message, but you may need
to remember it at a later stage.

HMi@ysoft

Installation is complete.
% Choose Run Visual Basic to stast using Visual Basic, or Retun

to Windows to exit Setup.

(EETESEED |

Lastly you should see the Installation Complete box shown
above. This gives you the options to Return to Windows or
to Run Visual BASIC. Having spent the last half hour
feeding discs into your drive and waiting patiently, we are
sure you will want to choose the latter option, but bear with
us and return to Windows.

s @ 2 9 b
Mictosolt Readme  VisudBesic CustomContol Prolessiondl  Knowledge
Virual Basic Hep Help Demo Base

® %
Hotspot Editor Melp Compler WinSDK Hep Win 31 AP1 Visual Design VB AP
Relerence Melp Gude Reference

for Visual Basic Help

IClydd Reports Crystal Reports

The Professional Edition, as shown above, places 15 icons
into a new Visual BASIC group window. Double-clicking the
Read me icon will open a file of program information that is
more recent than the published manuals.
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We copied the program
start-up icon (the first
one in the previous list)
into our Work Group
window and reduced the
other options with their
group icon at the bottom
of the Program Manager
window.

Some Housekeeping
Before getting too involved with Visual BASIC we suggest
you carry out the following two housekeeping tasks.

Minimising Program Manager:

As you will soon find out (if you haven't done already), the
Visual BASIC working window is most unusual in that it
consists, by default, of five different windows superimposed
onto whatever screen background was active when the
program was opened. This can be most confusing and we
recommend that you minimise any other active programs to
icons to keep them off the body of the screen.

With the Program Manager itself this is best done with the
Options, Minimize on Use command, as shown here. If you
also check the Save
Settings on Exit option,
open the File sub-menu,
and select Exit while the
<Shift> key is depressed,
the new setting will be
saved without actually
having to leave Windows. This is quite a useful and not very
well documented trick.

Window Help

v Minimize on Use
Save Settings on Exit

Visual BASIC Directory Structure:

When our version of the program was installed, ten
subdirectories were placed on our hard disc, as shown on the
next page. At the learning stage, the most useful of these is
C:\VB\SAMPLES which contains, as you might expect from
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its name, a very extensive collection of Visual BASIC sample
programs. When you need inspiration it is well worth looking
through these for programming ideas.

File Manager
FElle Disk JIree Yiew QOptions Tools Window Help

— @atestcard

— @ utils

—@vb

|— Cabitmaps
— &cdk
—Che

- Caicons

- Qmetafile
— Creport
— Csamples
— O setupkit
— Cvb.cbt

— Cwinapi

One directory missing from this list is one suitable for storing
the programs (called Projects in Visual BASIC speak) that
you develop yourself. This is easily rectified, with the File,
Create Directory command from the Windows File Manager,
as shown above.

Also shown above is the fact that our C: drive was almost
wiped out when Visual BASIC was installed. Only 1.38MB of
free disc memory is not very clever for the main Microsoft
Windows drive. Because of this, we reinstalled Visual BASIC
on our E: drive, which explains any drive 'discrepancies’
shown in any screen dumps later in the book!




2. THE VISUAL BASIC ENVIRONMENT

Starting the Program from DOS

To start Visual BASIC, as long as the VB directory is included
on your system path, you need only type the words win vb at
the C:\> prompt. Otherwise you must specify the complete
path to the directory in the command, maybe as follows:

win C:\VB\VB

it is more usual however to start the program when Windows
is already running as explained below.

Starting the Program from Windows

As we saw in the last chapter, the SETUP program opens a

new group window in the Windows Program Manager and

places several icons in it.

et Visual BASIC is started in Windows by
= either double clicking the left mouse button on

the program icon shown here, or by double

clicking on a Visual BASIC project file (with

the extension .MAK) in the Windows' File

Manager. In this case the project will be

loaded into Visual BASIC at the same time.

Microsoft
Visual Basic

General Windows Skills

We have assumed for the remainder of this book that
anybody setting out to leamn to program in the Windows
environment will already be familiar with the workings of the
Windows Graphic User Interface (GUf). We do not cover the
basics of moving, re-sizing, iconising or generally
manipulating windows, of handling the mouse, or menu
systems. If you need more information on these skills, we
suggest you first work through one of the Concise Guides to
Windows listed at the front of this book.

The Visual BASIC Tutorial

Once the program is loaded, maybe the first thing you should
do is work through the tutorials which are started with the
Help, Learning Microsoft Visual BASIC menu command.
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You can of course run through these tutorial exercises as
often as you like. When you have finished with a tutorial,
either select another from the Main menu screen, or press
the Exit button.

Programming Steps

With most programming languages you must write countless
lines of code into an editor before anything happens. Some of
this code might be written to control the operation of the
program, but probably most of it will control the screen
display and the interface with the final user of the program.

Design Mode:

With Visual BASIC, on the other hand, you do not need to
write code to set the program interface; you design this
graphically on the screen in 'design mode'. All of the control
features you are used to in Windows, such as menu bars, list
boxes, control buttons, etc., can be almost instantly placed
on 'Forms’' at design time. When you are happy with the
interface, you then enter code to control how its components
interact with each other, and with the final user. Even this
operation is made easy in Visual BASIC, which names and
controls your input procedures almost automatically.

Break (Debug) Mode:

Many powerful features are built into this mode of Visual
BASIC to help you check that your code is correct and to
track down problems, as and when they occur.

Run Mode:

When you finally run the program, or project, that you have
created, the Forms you designed become the program
windows in ‘run mode'. This means that Visual BASIC gives
you the power to use most of Windows' built-in facilities, like
window manipulation, file opening and saving, etc., without
having to write much program code at all. You can get really
professional output with the minimum amount of effort!




The Visual BASIC Screen

The opening screen of Visual BASIC 3.0 is shown below,
with some of the windows slightly rearranged. The
Professional Edition also contains 16, more advanced,
function icons in the Toolbar on the left, which we will ignore
in this book.

Micresok Visusl Basic [design]
LT T T T -

3 KL S

#5 GRID.VEX
#£MSOLE2 /8%

When the program first starts, it is in ‘'design mode’, as shown
on the title bar above, with five separate elements making up
the screen.

To understand the workings of the program we must
spend some time looking at the various parts that make up
this screen.

The Help System:

Like most modern Windows based programs, Visual Basic
has a very powerful on-line Help facility and when learning
the program this is one of the essential tools to use. It is
usually easier and quicker to find information this way, than
ploughing through the manuals. To demonstrate this, select
each of the screen elements, in turn, and press the F1 key, to

10




/=
file Edit Bookmark Help

Menu Bar and Toolbar

Microsoft Visual Basic [design|

Click en the Menu or Toolbar word or picture tor more information.

The Visual Basic menu bar includes a tfis bas, & Miomize button, & *depimize byton, & Contiol meny, and
the names of the menus you can use in the active window. Althoughthe menu bar is initatly displayed at
the top of the screen i can be mowved to another iocation and resized.

s Taopen amenu and display its commands. click the menu name or press the 8555 key

= Tochoose a command once you've opened & menu, click the command name or prass the accass
key. Ithera is & shortcut key for @ command, itis indicated on the menu next to the command name.

= Commands loiowed by an ellipsis {...) display a dialog box where you provide more informatior
belore the command is executed
= (Closing the menu ber also closes Visual Basic

The toolbas contains buttons that are shortcuts to some commonly used menu items and two indicatars at
the right that display the position and size of a selected form or control.

open its Help screen, then to get details of an individual
button, or menu command, click the 'hand’ pointer on it.

Title and Toolbar:

As shown above, this screen element contains the main
Visual BASIC menu bar, with the ncrmal windows control
buttons, as well as the Toolbar. This bar contains 14 buttons,
or icons, to give shortcut access to some of the most
commonly used menu commands. Some of these are shown
below, others will be detailed later as they become relevant
to our text. Probably the icons you will use most are the Run
and Stop contols.

Open a new FORM Open MENU DESIGN window

| Debugging opticns
Open & new;MODULE / Open PROPERTIES window

STOP appiication running

SAVE a Project
PAUSE application

Open a PROJECT
tart to RUN an application
The Visual Basic TOOLBAR
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Visual BASIC Forms:

A form is the interface with the application you create. You
can have multiple forms and place controls, text boxes and
pictures on them when in
design mode. What you
place on a form is what will
be seen in a window when
the application is run. To
help when placing features
on a form, by default, a grid
is active, as shown here.
When new features are
added they automatically
align themselves to the
nearest grid positions.

The Toolbox:

This is used to place different types of control objects onto a
Visual BASIC form.

|
Pointer Picture box
Label Text box
Frame Command button
Check box Option button
Combo box List box
Scroll bar Scroll bar
Timer Drive list box
Directory list box File list box
Shape Line
Image Data control
Grid E OLE control

Dialogue box l_ |
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Project Window:

In Visual BASIC you can only have one project open at a
time. The Project window displays a list of all the forms,
modules, and custom
controls in an open project,
or application. From the
Project window you can
open the Form window for
an existing form by selecting

.&cuomos VBX

its name and clicking the
#§ GRID.VBX ] View Form button.
#§MSOLE2.VBX Similarly, you can open the

Code window for an existing
form by selecting its name
and clicking the View Code button.

Properties Window:
All the objects you create in Visual BASIC (forms, boxes,
command buttons, etc.), have a very detailed set of
‘properties’ which are controlled
from this window. If it is not open,
click the Properties icon on the
toolbar, or press F4.

The Object Box, at the top of
R | this window, displays the name of

Sy e the object whose properties are

Lo ) : listed. Clicking its drop-down arrow
=5 ;é’s?.:"‘i“_ﬁf (on the right) lets you select other
Em"" objects from a list.

The Settings Box, immediately
below this, lets you edit the setting
of the Property highlighted in the
Properties List. Properties often have an existing range of
setting options, which can be shown, and selected, by
clicking the drop-down arrow to the right of the Settings Box.

The Properties List takes up the rest of this window. All
the properties available for the selected object are listed, with
the current setting shown alongside. You change a property
by selecting it in the list, and then either typing a new value in
the Settings Box, or making another selection in this box from
the drop-down list of those available.

13




A First Program
The next step forward has to be a simple programming
example to show how these features fit together.

If Form1 is not open on your screen, select it in the
Project1 window and click the View Form button, also in that
window. This should also open the Properties window, but if
not, press the F4 key.

Creating an Object:

Now, to start, we will add a button to the form. Click
. the 'Command button' icon in the Toolbox and move

the pointer back over the form window. It should
change to a cross hair. Position this cross at the place in the
form where you want the top left corner of the button, hold
down the left mouse button and 'drag' the
button shape, as shown here. When you
release the mouse button your new
button will be placed on the form, with the
name 'Command1’ placed in it, as shown
below.

Microsof Visual Basic [design]
Dlc Edt Yiew Hun Debug Qptions Window Help

Lol L]

Wi
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During this operation you could have used the two indicators
to the right of the Toclbar. The Position Indicator, on the left,
shows the position of the top left corner of your button, while
the Size Indicator gives its dimensions. By default, these are
in ‘twips', a standard unit of screen measurement equal to
1/20 of a printers point.

Changing a Caption:

The new button should be 'selected’ in the form and have a
series of black 'handles' around it. If not, click it with the
mouse. Now, look at the Properties window. The highlighted
property in the list should be 'Caption', showing as
‘Command1’. The caption is what actually appears on the
face of the button.

Double click in the Settings box of the Properties window,
type Print and click the V' Enter button. The button should
now have a new caption on it. Changing an object's
properties is as easy as that.

Entering Code:

Now double click on the newly created button. This opens the
‘Code window' Form1.frm, with two lines of code and the
cursor already placed for you. Type the following text:

Print "My first Windows 'program'?"

Your window should now look like that below. Don't worry too
much about the rest of it at this stage, all will be revealed
later.

|Sub Command_Click ()
Print "My first Windows 'program’?™
tnd Sub




Running a Program:
For neatness, close the Code window with the
. <Alt+F4> keys and click the Run Toolbar button (or
use F5, or the Run, Start menu command).
Visual BASIC changes to 'Run' mode and displays the
window ‘Form1’ containing our Print button. Clicking the
mouse on this button will cause our message to be printed in
the window, as shown below.

i R Visuel Basic [run]

ff MS0L=2 VEX

Debug Window [Form1.frm|

In Run mode all you can do at the moment is print the
message every time the button is clicked. Not a very
useful program, but it is a start. To stop the program
running and return to Design mode click the Stop
Toolbar button. The easiest way to move between Run and
Design modes is with the Run and Stop Toolbar buttons.

Saving a Program:

We may use this example as the basis for other applications,
so save it with the File, Save Project command, or the Save
Project Toolbar icon. Use 'EXAMPLE1' as the name for both
the form and project, when asked.
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3. PROGRAMMING BASICS

Project Elements
As can be seen from the very simple example of the last
chapter, writing a program in Visual BASIC follows a very
definite series of steps.

= The interface is designed and built graphically, by
placing controls and boxes, etc., on a series of forms.

s The properties of the forms, and controls used, are
set to produce the visual results required.

s Code is written to link these up and generally make
the program work. Essentially this code

= controls the general action of the program and,

= determines how it will react when specific actions
are carried out on specific objects by the end user,
such as when a button is clicked, or a form
double-clicked.

The Interface

This consists of one, or more, forms with control features
placed from the Toolbox, to enable the required program
functions to be carried out by the final user.

Forms:
A form is a window, that opens at some stage when the
program is run, and is used to either show information to, or
get it from, the program user. When you start to build a new
project 'Form1' is available to use straight away. If
you need to open more, this is easily done with the
‘ Open Form button on the Toolbar. When saved to
disc, every form in a project is saved in a separate
file with a *.FRM' extension. This makes it possible to use a
particular form in several different projects. To include an
existing form in an opened project, use the File, Add File
command. It will then be listed, and accessible from, the
Project Window. To remove one from an opened project,
use the File, Remove File command.
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Controls are the objects that are placed on forms and are
described in more detail later.

Modules:

Most of the code in a program, or project, will be included in
the various forms of the project. However the code attached
to a form is only usable by that form. For code to be available
for other forms, or the application as a whole, it must be
placed in a separate 'module’.

Code modules are stored with a '.BAS' file extension and
are very much like more traditional BASIC programs. They
do not have the power to get input from the user, or to create
graphic displays.

To open a module, simply click the Open Module
. icon, shown here, or use the File, New Module
command from the menu. A module can include:

s Declarations of constants, types, variables and DLL
procedures.

s  General Procedures which can be called from
anywhere in an application. These can be either Sub
procedures, that do not return a value, or Function
procedures, that do return one.

Applications:

An application (or program), is a collection of forms and
modules that can be saved together as a project, and can be
combined into a single executable file, with an ".EXE'
extension. Forms and modules, and their code, can also be
incorporated in other applications. As you progress with
Visual BASIC you should build up a library of forms and
procedures to use time and again. There is no point
re-inventing the wheel every time you build a new application!

The AUTOLOAD.MAK File:
This file is included with Visual BASIC and controls the
general environment of a newly opened project, as well as
which files and custom controls are loaded with it. To change
the contents of new projects, use the File, Qpen Project and
select the file AUTOLOAD.MAK.
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When the Professional Version of Visual BASIC 3.0 is
opened the Toolbox contains 16 more icons than the
Standard Version. These are the extra ‘'custom controls'
which have the '.VBX' extension. If not wanted in your new
projects these can be removed from this file and, if necessary
at a later date, re-loaded with the File, Add File menu
command. We left the three files, GRID.VBX,
CMDIALOG.VBX and MSOLE2.vVBX, but removed the
others, to simplify the screen layouts.

This was done by selecting each file in the Project Window
and using the File, Remove File menu command. If you just
delete the files with the File Manager, you will get an error
message for each file every time the program starts up,
which can become very wearing.

Make any changes to your preferred working environment
with the Options, Environment command and then save the
file in the usual way. Every new project that is opened from
now on will be controlled by the settings in this
AUTOLOAD.MAK file.

Visual BASIC Controls

As mentioned earlier, controls are placed on forms from the
Toolbox. The form below shows a composite of the more
commonly used controls and which icons are clicked on the
Toolbox to produce them.

o
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These controls should all be very familiar to any Windows
program user. They form the building blocks to make up all

types of dialogue boxes.

Picture Box Used to display graphical images, or

- as a container to receive graphical or
'printed' text output.

Label Used for text that will not be changed

. by the user, but can be changed with
program code.

Text Box Used to hold text that the user can

- interactively enter or change.

Frame Used to create a graphical or

functional grouping for controls. To
group controls, draw the frame first,
then draw controls inside the frame.

Command Button Used to create a button the user can

Check Box

Option Button

Combo Box

click to carry out a command.

Used to create a box that the user
can easily choose to indicate if
something is true or false, or to
display multiple choices when the
user can choose more than one.

Used in a group of option buttons to
display multiple choices from which
the user can choose only one.

Used to draw a combination list and
text box. The user can either choose
an item from the list or enter a value
in the text box.
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List Box

Horiz. Scroll Bar

Vert. Scroll Bar

Timer

Drive List Box

Direct'y List Box

File List Box

Used to display a list of items from
which the user can choose one. The
list can be scrolled if it has more items
than can be displayed at one time.

Used to provide a scrolling tool for
quickly moving through a long list of
items or information, for showing the
current position on a horizontal scale,
or as an indicator of speed or
quantity.

Used to provide a scrolling tool for
quickly moving through a long list of
items or information, for showing the
current position on a vertical scale, or
as an indicator of speed or quantity.

Used to trap timer events at set
intervals. This control is invisibie at
run time.

Used to display the valid disc drives
in the user's system.

Used to display a hierarchical list of
directories on a selected drive.

Used to display a file list, that the user
can open, save, or otherwise
manipulate.

Setting Properties

Once your forms and controls have been chosen and placed,
their 'Properties’ have to be set in the Properties window, so
that they look and behave in the way you want. Most of the
default properties will not need to be altered; but some of the
more important variables are now described.
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Some Form Properties:

When designing a form you can set its position on the
screen, and its size, graphically with the mouse. You can
also set the Left, Top, Width and Height properties for more

precise control.

The default form settings include a control box, minimise
and maximise buttons on the title bar, and a resizeable
frame. This lets the final user change the resultant window

0 - None

1 - Fixed Single

2 - Sizable

3 - Fixed Double

with these features, when (s)he
runs the program. You can control
all of these features though.

Setting the ControlBox, Min-
Button and MaxButton properties
to 'False’ will turn these features
off when the program is run.
Changing the settings to 'True’ will
reactivate them.

The BorderStyle property works
in conjunction with these in the
following ways:

Switches off all border or related
border elements.

Can include Control-menu box, title
bar, Maximise button, and Minimise
button. The window is resizable only
using Maximise and Minimise buttons.
The default setting. Resizable using
any of the optional border elements.
Can include Control-menu box and
title bar; but not Maximise or Minimise
buttons. It is not resizable.

1 - Fixed Single

2 - Sizable 3 - Fixed Double
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The best way to get used to all these settings is to change
them, one by one, and then click between design and run
modes from the Toolbar.

Caption sets what text will display in the title bar, whereas
Name controls the name of the form itself. Visual BASIC
needs every form in an application to have its own distinctive
name. They are initially set at Form1, Form2, etc.

BackColor sets the colour

of the window, and ForeColor
the colour of any text which is
printed on it at run time. To
change the colours simply
double-dick on the item in the
property list and select from
the palette which opens. The
other attributes of such text
can be controlled with the
Text.... properties.
The Icon property lets you attach a different icon to your form
window, which will show when the window is minimised at
run time. You can select from the extensive list of those
provided with Visual basic (in the \VBUCONS directory), or
you can design your own.

MousePointer determines the shape of the pointer when it
is moved over the window at run time and Picture allows you
to attach a graphic image 'permanently’ to a window. Setting
FontTransparent to 'True' will then let you print text on the
graphic, without blocking it out.

To find out in detail about a particular property, select it in
the Properties Window and press F1. A full help screen page
from the manual is opened.

Label Properties:
A label usually holds text on a form that is not changed
interactively by the end user. The Alignment property
determines whether the Caption text is Left, Right or Centre
Justified.

When a label has its AutoSize property set to True', the
WordWrap setting determines whether it expands vertically
or horizontally to fit the text specified in its Caption property.
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With WordWrap set to 'True' the text wraps and the label
expands, or contracts, vertically to fit the text and the size of
the font. The horizontal size does not change.

With the default WordWrap setting, 'False’, the text does
not wrap and the label expands, or contracts, horizontally to
fit the length of the text and vertically to fit the size of the font
and the number of lines.

To prevent a label changing size at all, leave AutoSize with
its default setting of 'False’'.

Text Box Properties:
A Text Box is used to hold text, entered at design time,
interactively by the user, or assigned in code at run time.

The Text property contains the text string that is displayed
and MaxLength determines whether there is a limit to the
length of the Text. The default is 0, or no maximum. Any
number larger than '0' indicates the maximum number of
characters that can be entered into the Text Box, (up to a
maximum of about 32K).

When MultiLine is set to 'True', the Alignment property
forces left, right or centre alignment
of Text, and ScrollBars sets scroll
bars as follows. The default, 0, sets
no bars, 1 sets a Horizontal bar, 2 a
Vertical bar and 3 sets both bars, as

shown here.

Command Button Properties:

Command buttons are placed on a form so that the end user
of the program can select them to begin, interrupt, or end a
process. When selected they appear to be depressed.

The Caption property determines the text displayed on a
command button. Clicking a button always selects it, but
there are two other ways that should be used. With the
Default property set to 'True', pressing <Enter> will select it;
and with the Cancel property set to 'True’ pressing <Esc>
will select it. The former would be used to determine what
command is actioned in a window when the <Enter> key is
pressed, and the latter to control the <Esc> key, maybe for
exiting the box, or the program.
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Check Box and Option Button Properties:

Check boxes are used to allow the user to easily choose if
something is true or false, (switched ‘on’ or 'off), or to choose
more than one option from a selection. Option Buttons are
used in a group to display multiple choices from which the
user can select only one. The properties of both are similar.
The Value property controls what state the object is in. When
set at 0, the default, it is unchecked, at 1 it is checked, and at
2 itis greyed out, or dimmed.

When the Enabled property is set to ‘True', the control is
able to respond to events, such as a click from the mouse
pointer. When set at 'False' it is inactive.

A frame would usually be used for grouping option button,
or check box controls.

The Tab Order of Controls:

When a Windows dialogue box is active only one control on it
has the 'focus' at any one time. This is shown by either a
dotted box, or a highlight, on the control. You move the focus
round the box with the <Tab> key. When the <Tab> key is
used in this way the current control 'receives the focus'.
When you design a form you should make sure the tab order
of the controls on the form is correct.

Initially the order is set automatically and is the same as
the order in which you placed the controls. This order is
actually controlled by the Tablndex properties of the various
controls on a form. The control which will receive the focus
when a window is opened should have a Tab/ndex value of
‘0", followed by values of 1, 2, etc.

To prevent the focus being given to a control you can set
its TabStop property to ‘False'. Although the control still holds
its place in the tab order, determined by the Tabindex
property, the focus will not be given to it.

Shortcut Keys:

There is yet another way to select some of the controls in a
running window; by pressing an <Alt+letter key> combination
from the keyboard. To do this you place an ampersand, the
‘&' character, in front of the selected letter in the Caption
property. This underlines the next letter on the control face.
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Most of the properties described so far are set during the
initial design process. Many of them, however, will also be
changed while the program is being run. This is done, either
interactively by the user, or under the control of code written
into the program.

Writing Code

Visual BASIC is unlike any other programming language we
know. Most of the hard work building interfaces, etc., is done
almost automatically for you, once you know how to steer the
process. Lines of code are required, however, to string all the
building blocks together and actually produce useful results.

It is very much an event-driven procedure based
language, with each independent procedure designed to
carry out a specific task. An event being an action which is
recognised by a form or control.

Code Windows:

The operation of writing your code is carried out in a special
editor called a Code Window. There are two main ways of
opening a Code window in design mode. The easiest is to
double-click on the form, or control, whose code you want to
edit. You can also select the form or control (in other words
make it active by clicking it), and press the View Code button
in the Project window.

Sub Form_Load ()

End Sub
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A Code window contains two drop-down list boxes in its top
bar. The Object box lists the current form and all the controls
on it, when you click its down button. The other, with the title
Proc:, is the Procedure box, which lists all the events
recognised by Visual BASIC for the form or control displayed
in the Object box.

Every form and control has a set of predefined events that
it can recognise. The example on the previous page shows
the events list opened for the empty form ‘Form1'. The active
event in the list is 'Load’ and the code in the form for that
event is shown, ready to edit, in the lower half of the window.
When you select an event, either the event procedure
associated with that event name, or a code template for the
event, is displayed in the bottom part of the Code window.

Any code placed in this Load Procedure would be
activated when the form was first opened. In this case, as the
form is Form1 and would open first, the code would activate
when the program is first run.

You write code to attach event procedures only for events
to which you want a form or control to respond. If you leave
an event procedure empty that event will produce no
program action.

When writing code to attach an event procedure to a form
or control you do the following:

1 Select the event in the Procedure box for which you
want to add code.

2 Enter your code, in the template provided, in the
standard way for entering code and declarations.

3 If necessary, select other forms or controls from the

Object box in the Code window and follow the same
process from step 1 above.

4 When finished, close the Code window by
double-clicking its control box.

Instead of using the template provided by Visual BASIC, you
can also create a new procedure by typing

Sub ProcedureName

in the Code window. In the future, you can find this procedure
by selecting (general) from the Object box and then looking
in the Procedure box.
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Visual BASIC Naming Convention

The standard syntax when writing an event procedure is
made easier for you, as Visual BASIC provides the names for
procedures automatically. It combines the control name with
the event name and separates them with an underscore
character '_". Thus the standard name is

Control_Event

In the open Code window shown several pages back, the
procedure name shown was

Form_Load

This names the procedure that will activate whenever that
form is loaded, or opened. This convention might seem a little
confusing to start with, but it is so logical it soon becomes
second nature.

The full syntax for an event procedure is:

Sub ControlName_ EventName (arguments)

Local variable and constant definitions
Statements

End Sub

Naming Control Properties:

The control properties, described earlier in the chapter, are
frequently assigned values or have their values changed, in
program code. The usual format for this would be

ControlName.Property = expression

Where ControlName is the name of the control, Property is
the Visual BASIC name of the property concerned and
expression is a valid expression (such as a text string, or
arithmetic calculation). Note the '.' separating the property
name. As an example, the code

Textl.Text = "Type a number here"
would place the text string ‘'Type a number here' into the Text
property of the Text Box named 'Text1'. When this code is

activated, that is the message that will show in that Text box
on the form.
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4. STARTING TO PROGRAM

BASIC Statements

With what was discussed previously in mind, activate Visual
BASIC and make sure the 'Syntax Checking' option is set to
'Yes' in the Environment Options box opened with the
Options, Environment command. This ensures that every
entered line of code is checked for errors, with minor errors
being corrected automatically. We will now create a program
to calculate the average of three numbers, in order to
demonstrate a few points.

Unlike QuickBasic, you can't just type code into the
program and show the printed results straight to the screen
when you run the code. The Print command does not print to
the screen, but will print (after a fashion) to the background of
a window. However, if there are any controls on the window,
in the print area, they will block out the print output. A picture
box receives print output better, but for the moment we will
stick to using a window.

Using the FEile, Open Project command, open the program
EXAMPLE1, which should have been saved from Chapter 2.
If not, take a few minutes and do the very basic example
now. We will adapt Form1 as a work area for developing
some programs to help come to terms with the basics of the
programming language.

Command1 : Clhick
Sub Command1_Click ()
' Declare variables.
Dim M 1, 2, M 3, Sum, Rverage
Numberi = Val(lnputBox$(“Enter first number")) * Get user input.

Number2 = Val(lnputBox$(“Enter second number"))
Number3 = Val(lnputBox$(“Enter third number™))

Print “You entered: * & Numberi & *, " & Namber2;  and “ & Number3d

Sum = Number1 + Number2 + Numberd
Average = Sum / 3

R T G e

Print “Average value is “; Average
Print

End Sub
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Editing Code:

Double-click on the Print command button which should open
the Code Window with the Command1_Click procedure.
Delete the middle line of code, by selecting it and pressing
the <Del> key, and type in the code shown on the previous
page. This is presented to give you an idea of a Visual
BASIC source program. The statements in it will be
discussed in more detail in the following pages, so there is no
need to worry! But you will get some experience of the editor.

When you have entered a row of code, press the <Enter>
key to start a new one. Note how the editor changes the
entered code. It places spaces in the line, capitalises
keywords, checks the line for syntax errors and changes the
colour of much of the code. By default, Keywords are
coloured red and Comment text is coloured green in the
Code window. You can customise these colours in the
Environment Options box. We have also set Identifier text to
show in violet in our version. These colours make reading the
code very much easier.

If you attempt to leave a code
line which contains an error, a
message box, maybe similar to
the one shown here, will open.
Pressing the <Esc> key, or
clicking the OK button, will
remove the box. Ycu can then
correct the code straight away, or in the future. These
messages can be a nuisance if you use the Cut and Paste
facilities of the Edit menu. If so, you could turn off the 'Syntax
Checking' option, but we wouldn't recommend this.

Before running your code, return to the design form, select
the Print command button, press the <Ctrl+C> Copy keys,
followed by Paste, <Ctrl+V>. You could also use the Edit
menu commands, but using the menu is nowhere near as
fast. Answer No to the question about creating a control
array, (we don't want to know about such things at this
stage!) and drag the newly placed button until it is placed
below the other. Now change its Caption property to ‘Quit'. At
this stage, that should be no problem, otherwise read through
the last two chapters again!

@ Expected: expression
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It is always a good
. : idea to give the user
e nE 4] of a program an
Eod Sub easy way to leave it.
: MO — Open the Code
window for the Quit
button and place the
very lengthy code statement, shown above, in the Click
procedure. The End keyword stops any more code being
looked at by Visual BASIC and hence ends the program.

Now to test the program out, click the Run Toolbar icon
and your new window, with its two buttons, should open.
Clicking the Quit button, should place you straight back to
design mode. If not, check that the one word of code was

entered properly!

‘ou entered: 45.7. 399 and 78
33333333

verage value is 42 5623
Enter fast numbes

[e5.7

Clicking the Print button, should open an Input Box, as shown
on the left in the above composite, in which you enter data
manually, in our case a number. Typing in a number and
clicking the OK button will save the number as variable
'‘Number1' and open the Box again for ‘Number2'.

When all three numbers are entered, the first Print
command is actioned, the Sum and Average variables are
calculated, and the final result is printed on the form, followed
by a blank line (as shown on the right above).

All of which took many times longer to read, than to
actually do!
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Program Comments:

Our procedure code consists of statements and Comment, or
remark lines. Program Comments follow an apostrophe
character (), which can be placed anywhere on a line. Any
text that follows this has no effect on the running of a
program. This allows the insertion of remarks in the code to
help the user remember the function of program sections.

Variables and Constants

Variables:

A variable is a quantity, or a string of text, that is referred to
by name, such as Number1, Number2, Number3, Sum and
Average in the previous program. Variables can take on
many values during program execution, but you must make
sure that they are given an initial value, as Visual BASIC
automatically zeros numerical variables, and 'empties' text
ones, when a program starts.

Constants:

A constant is a quantity that either appears as a number (3 in
the seventh executable statement in the previous program)
or is referred to by name, but has only one value during
program execution, allocated to it by the user.

Expressions:

An expression, when referred to in this text, implies a
constant, a variable or a combination of either or both,
separated by arithmetic operators.

Naming Convention:

Variable and constant names are formed by combining upper
and lower case letters with numbers and the underscore
character (_). Other characters and spaces are not valid and
the first character must be a letter. The length of the name
must not exceed 40 characters. When naming your variables,
you must be careful not to use a name which is the same as
a Visual BASIC reserved word, otherwise you will get an
error message.
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To maintain compatibility with earlier versions of BASIC you
can add the following suffix characters (%, &, !, #, @, and $)
to constants to identify their type. A%, for example, would
always be treated as an Integer by Visual BASIC.

The very powerful Variant data type is the default for Visual
BASIC. This is the data type that is allocated to your
variables if they are not explicitly declared as some other
type. The Variant data type has no type-declaration character
(suffix) and is a special data type that can contain numeric,
string, date, or currency data as well as the special values
Empty and Null.

There are a variety of other, more conventional, data types
for both variables and constants; the most commonly used
being the Integer and Single (single-precision floating-point)
types. An integer type can hold only integer (or whole
number) quantities and is distinguished from a floating-point
type which holds numbers containing fractional parts. The
computer stores these two types differently and tends to
calculate much faster when using integer-value variables or
constants.

Examples of integer and floating-point numbers are as
follows:

-255 is an integer number

26.75 is a real, or floating point number

-.45E+16 is an exponential number. The E stands for
'times ten to the power of.

Less commonly used types of numerical variables and
constants are Long (long integers) and Double
(double-precision floating- point). In Visual BASIC, the values
of single-precision variables are accurate to 6 significant
figures, while those of double-precision variables are
accurate to 16. String variables can be as long as 65,500
characters.

As we saw above, you do not need to set the type of a
variable, as by default, it will be a Variant and adapt to the
data involved. There are many times, however, when you will
find it necessary to force a specific data type in your code.
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The following table shows the fundamental data types
supported by Visual BASIC, with their type-declaration suffix
and the possible range of each data type.

Iype Suffix  Range

Variant None  Any numeric value up to the range of a Double or any

character text.
Integer % -32,768 to 32,767
Long & -2,147,483,648 to 2,147,483 647
Single ! -3.402823E38 to -1.401298E-45 for -ve values;
1.401298E-45 to 3.402823E38 for +ve values
Double # 1.79769313486232E308 to -4.94065645841247E-324

for -ve values; 4.94065645841247E-324 to
1.79769313486232E308 for +ve values

Currency @ -922,337,203,685,477.5808 to

922,337,203,685,477.5807
String $ 0 to approximately 65,500 bytes
String Variables:

A sequence of characters is referred to as a literal, and a
literal in quotation marks is called a string. For example,
ABC123 is a literal, and "ABC123" is a string.

Like numbers, strings can be assigned to variables. They
can be distinguished from numeric variables by a $ after the
name, for example A$. A string can be assigned to a string
variable with a statement such as

A$ = "ABC123"

Variable Type Declarations:

As with QuickBASIC, variable types can be declared with the
use of the Deftype statement rather than using type
declaration characters. This method however is really kept
only to maintain compatibility. Using Dim type declaration
statements is far easier.




The various Deftype declaration statements are as follows:

Deftype Type of Variable
DefVar letter1 [-letter2] Variant

Deflnt letter1 [-letter2] Integer

Deflng letter1 [Hetter2)] Long

DefSng letter1 [-letter2] Single

DefDbl letter1 [-letter2) Double

DefCur letter1 [-letter2] Currency

DefStr letter1 [-letter2] String.

Named variables cannot be defined with the Def statement,
what can be defined are all variables starting with the letter
specified within the Def statement (as letter1 above). Ranges
of variables can be entered with a hyphen in between their
respective starting letters.

For example, to define all variables starting with letters
within the range from | to N as integers, you could use

DefInt I-N

If a floating-point operand is assigned to an integer operand,
the floating-point number is first rounded and then truncated
to an integer, i.e., assuming that both | and K have been
declared as integers (either by the statement Defint I-K, or
with Dim..As), the statements 1=3.5 and K=0.37 will cause
Visual BASIC to assign the integer values of 4 and 0O to the
constants | and K, respectively. For this precise reason,
mixing floating-point constants or variables with integers in
arithmetic operations, can have unexpected results! Thus,
mixed mode arithmetic is best avoided.

The Dim Statement:

In Visual BASIC this is the standard way to declare variables
and allocate storage space to them. It was not strictly
necessary in our program here (EXAMPLE2), but was used
because it is considered good programming practice to
declare and dimension any variables you use.

Dim on its own, as used in EXAMPLEZ2, simply declares
what variables are used. They will be treated by the program
as the Variant type.

To implicitly declare a variable's type the format is
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Dim Variable Name As Type

Where Type is one of those in the earlier list. Thus the
statement

Dim I As Integer

declares the variable 'I' and ensures that it will always be
considered as an integer. Remember that with Visual BASIC,
each variable must be declared with its own As statement.

It is usual to place Dim statements before any other code.
When used in the Declarations section of a form or module,
the variables declared with Dim are available to all
procedures within the form or module. When used at the
procedure level, as in our example, the variables are
available only in that procedure.

The Val Function:

This returns the numeric value of a string of characters. In
our case, in EXAMPLE2, we did not prevent non numeric
values being entered at run time. The Val function stops
reading the string at the first character that it cannot
recognise as part of a number. Val also strips blanks, tabs,
and line feeds from an argument string.

The InputBox$ Function:

This function displays a prompt in a dialogue box, waits for
the user to input text or choose a button, and returns the
string contents of the text box. The syntax for the function is

InputBox[$] (prompt [, [title]])
where:
prompt is the string expression displayed as the

message in the box.

title is the optional string expression displayed in
the title bar of the dialogue box. If you omit
the title, nothing is placed in the title bar.

If you click the OK button or press <Enter>, the InputBox$
function returns whatever is in the text box. Clicking the
Cancel button returns a null string (™).
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We could also, in our example, have used an InputBox
function (without the $). This returns a variant type variable,
instead of a string.

The InputBox$ statements provide one way of giving the
variables in our example a value. The values for the variables
Number1, Number2 and Number3 are entered directly from
the keyboard. Once variables have values, they can be used
in assignment statements and/or expressions in the rest of
the program to perform desired calculations. A variable must
have a value before it is used in an expression or in the right
hand side of an assignment statement.

The Print Statements:

The Print statements allow the printing of the result of our
calculation. This result is held in the variable named Average.
A string within full guotes following the Print command allows
us to explain what is printed out. The statement Print, with no
destination given, causes output to be sent tc the current
window. Note the use of the ampersand character ‘&' to
concatenate strings and variables in one of the print
statements. The statement Print on its own on a line, causes
the program to print an empty line. This is useful for splitting
up print output.

We will delay discussion on formatting output until the next
chapter. However, the penalty of this in our program, is that
we have to accept the default Visual BASIC form of printing
without any control on the number of digits printed out.

Arithmetic Operators & Priority

We shall now examine how the various arithmetic operations
in this program are performed. The calculations in the
program are performed by the statements

Sum = Numberl + Number2 + Number3
Average = Sum/3

Combining them into one line, we could also write
Average = (Numberl + Numberz + Number3l)/3

but Not
Average = Numberl + Number2 + Number3/3
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It is important that the numerator of this expression is in
brackets. If it were not, BASIC would evaluate first
Number3/3 and then add to it Number1+Number2, which
would give the wrong result. This is due to an inbuilt system
of priorities as shown in the table below:

Arithmetic Operators and their Priority
Symbol  Example Priority Function

() (A+B)/N 1 Parenthesised operation
A A*N 2 Raise A to the Nth power
* A*N 3 Multiplication

/ A/N 3 Division

+ A+N 4 Addition

- A-N 4 Subtraction

Additional Operators:

There are two operators which are useful when performing
integer division. These are \ and Mod. The \ operator gives
the whole number part of the result of a division, while the
Mod operator gives the remainder (test these in a window).
For example, the program statement

Print 10\3

gives the result 3, while the program statement

Print 10 Mod 3
gives the result 1.

It must be stressed, however, that the numbers on which
integer division (\) and Mod operate (called the operands)

are first rounded up or down and then converted to integers.
Thus, the statements

Print 10.1\3.1
Print 10.1 Med 3.1

will give the same result as before, namely 3 and 1, while
Print 10.9\3.9
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Print 10.9 Mod 3.9

will give the result of 2 and 3, respectively.

Visual BASIC evaluates expressions, in the order of
priority indicated in the table above. Expressions in
parentheses are evaluated first; nested groups in
parentheses are evaluated beginning with the innermost
grouping and working outwards.

Through the use of parentheses, the order of priority of
execution, and therefore the final value of an expression, can
be changed. If a line has an expression which ccntains
several operators of equal priority, Visual BASIC will evaluate
them from left to right.

Let us examine how a complicated expression such as

Y=(A+B*X)?/C-D*X}

is evaluated. We assume that A, B, C, D and X have values.

First the parenthesised portion of the expression will be
evaluated. Within these parentheses the multiplication has a
higher priority and therefore it will be evaluated first. Then, A
will be added to it, resulting in a numerical value to which we
will assign the letter Z. Now the expression is reduced to the
following:

Y=2?/C-D*X}

The above has two exponential expressions, the leftmost of
which is evaluated first. Writing Z, for the result of Z2? and X,
for the result of X 3, the expression is now reduced to

Y=2,/C-D*X,

Again, since division and multiplication have the same
priority, the leftmost expression is evaluated first. Finally, the
result of the multiplication is taken away from the result of the
division and assigned to Y.

All this procedure is carried out automatically by Visual
BASIC, but if you intend to use complicated mathematical
expressions you must be familiar with it.

The Assignment Statement:

Note that what appears as an equation above is, in fact, an
assignment statement and not an algebraic identity. As long
as the values of variables on the right of an equals sign are
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known, the calculated result will be assigned to the variable
on the left of the equals sign.
As an example, consider the following lines:

K =20
K=K+ 1
Print K

where the second line would be meaningless had it been an
algebraic expression. In computing terms the statement
means 'take the present value in K, add one to it and store
the result in K'. When this line is executed, the value of K (set
in the first line) is zero and adding one to it results in a new
value of K equal to one. On running this program, Visual
BASIC will print the result

1

in the current window.

Saving a Program

You can save a program by selecting the File, Save Project
option which will save the current project (MAK) and all
forms and modules in it. If you have any new forms or
modules, you'll be prompted to save them, one at a time. The
filename you type in, must not be longer that 8 alphanumeric
characters (letters and numbers). Visual BASIC automatically
adds the default file-name extension .MAK for projects, .FRM
for forms, and .BAS for modules.

In our case, save the program as EXAMPLE2.MAK, so
that you can modify it in the future, BUT make sure you save
the form as EXAMPLE2.FRM. If you don't rename your forms
for each example, you will end up overwriting the previous
'FORM1' every time.

If you wish to rename an already named program, then
use the File, Save Project As command, which displays a
dialogue box, asking you for the new name of the project.
Simply type a new name, which will replace that shown in the
File Name box. Remember to change the Drives and
Directories settings, if different from the default before
pressing <Enter>, or the OK button.
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Saving Files:

When you want to save the active form, or module, to disc
you use the File, Save File, or Save File As, commands in
the same way. You might want to do this so that a form or
module is available, under a new name, for a different
project.

Forms and modules can be stored in text format or in
binary (machine code) format. If you select Save As Text in
the dialogue box the current file will be saved in text format,
otherwise files are saved in binary format. Binary format runs
much more quickly, but text format programs include all the
property settings and can be read with a text editcr. This
gives you the ability to print on paper all the code controlling
the design of your forms and controls, and is a useful way of
transporting code, say from a magazine article or book. Our
Appendix A contains the code of one of our example
programs saved in this way.

Depending on the complexity of the program, you could
either rebuild it by matching all the settings manually, or if
you are happy typing lots of material, enter the code as it
stands into a text editor.

The Eile, Save Text command, on the other hand, simply
saves the code contained on a form or module. It lists all the
contained procedures one by one, but saves no property
details. This method is used later in the book to show the
contents of some of the example programs.

Importing a Text File:

You can import a text file containing code into a Visual
BASIC project and use it with your own code. To do this,
choose Load Text from the File menu, select the file you
want to import. Then choose:

Replace to replace all the existing code in the current
code window with the imported text.

Merge to add the imported text at the insertion
point.
New to load the text into a new module.
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5. INPUT AND OUTPUT CONTROL

A program can be made to assign values to variables by
either entering information on the keyboard, reading
information included with the code, or reading information
from data files. Output can be directed to a picture box or
window, sent to the printer, or written into a file. Reading
input from a data file and writing output to a data file will be
dealt with in a separate section.

Text Box Input:

Text boxes can be used on a form to enter data from the
keyboard. We have already used the InputBox statement
earlier on, but we will examine the other method now. This
will be illustrated by writing a program to calculate and
display 15% of any number input into a text box.

Open the previous
program, EXAMPLE2.MAK
and add a Picture Box,
Label and Text Box, as
shown here. We will use
the Picture Box as a print
area, the Text Box as an
input area (so that the user
can get information to the
code), the Print button to
start the calculation and
print output process and
the Quit button to close.
Change the Caption property of Label1 to "Enter a number:"
and delete the Text property in Texti's property list, by
selecting it and pressing the <Del> or <Delete> key, to
ensure that the box is empty when the program starts. While
still in this list, set the Tablndex property to ‘0", to ensure that
the focus is also in this empty box at start up.

As the Print button will control what action this program
carries out we must write suitable code in its 'Click'
procedure. Double-click the Print button, to open its Code
window, delete the previous code between the Sub and End
Sub statements and type in the following.
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Sub Commandl_Click () ' PerCent program
Dim Percent As Integer ! Dimension variables
Dim Number As Single
Dim Value As Single

Percent = 15
Number = Val (Textl.Text) ! Get number
Value = Number * Percent / 100

Picturel.Print Percent; "% of"; Number;

Picturel.Print "="; Value

Textl.Text = "" ' Empty the TextBox

Textl.SetFocus ' Place focus in TextBox
End Sub

In the above, the keywords that are shown red on the screen
are highlighted, and comment text (green on screen) is in
italics. You do not need to
worry too much about
spaces inside the
statements, as the editor
will sort this out for you.
Leaving empty lines in the
code does not affect the
running of a program, but
can make the code easier
to read.

Save the program and
form as EXAMPLE3, and
then try running it. Every
time you enter a number and press the Print button, a result
line is printed in the Picture Box.

The code above declares three variables to be used in the
routine, one as Integer type and the others as Single. If
necessary, look back at the last chapter to see the difference.
The 'Percent’ variable is set as a constant with the statement

Percent = 15

This is one way of giving a value to a variable, but the value
cannot be changed, except by another similar statement in
the code.
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The next line

Number = Val (Textl.Text)
is much more flexible. The value placed in the variable
‘Number' depends on the text in Text Box 'Text1' at the time
the Print button was pressed.

The Val function is there to ensure that only numeric data
is passed to the variable. If you try entering different
combinations of numbers and letters, you will see very
quickly how Val works. It accepts any numeric entry until a
non-number character is entered and ignores anything else.
If you enter '556PP89007, for example, only the number 556
will be passed.

Changing a Property:
The last two lines of code in EXAMPLE3.MAK change two of
the properties of the Text Box, named Text1, when that
section of the code is run.

At any one time the Text property of a Text Box
determines what will be displayed in that box. In our program,
once a humber is entered, processed and printed, we do not
want it to still display in the input box as it would interfere with
future entries. The statement

Textl.Text = ""

resets the Text property to contain whatever is held between
the inverted commas. In other words, nothing. Note that (™)
is, in Visual BASIC, a string not a zero. If, as in our case, you
want to use the box contents for numerical calculations, a
'Mixed Variables' error will be developed, unless you conrvert
the string to a number with the Val function.

Setting an Object’s Focus:

The user of our program can only enter numbers into Text1
when the Text Box ‘has the focus'. The box is then active
with the insertion point placed in it. Earlier on we set the
Tabindex property to "0, to ensure that the focus is in the box
at start up. This can also be done in code, as with the line

Textl.SetFocus
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which places the focus in the empty Text Box, ready to
receive new input from the keyboard.

More on Print Output
In the last program, the lines of code

Picturel.Print Percent; "% of"; Number;
Picturel.Print "="; Value

control what is printed by our program and where it is placed.
Picture1.Print will send print output to the Picture Box named
Picture1 and start printing at the beginning of its top line.
Print, on its own, will send output to the current form itself,
(the one holding “he code), as
shown here. This a so shows that
M the print result flows behind any
controls on the window; the
Picture Box frame, in our
example. Printed output to a form, or Picture Box, does not
scroll when it reaches the end of the print area. Any further
output is simply lost.

If variables within a Print statement are separated by
semicolons, Visual BASIC writes their value zlose together
with no intervening space. If you leave spaces, when
entering code, they will be replaced with semicolons when
you move out of the line. A semicolon at the end of a line, as
above, will force the next Print statement to continue on that
line.

If variables within a Print statement are separated by
commas the values of these variables are displayed on the
same line, left-justified within inbuilt print zones. These print
zones have a width of 14 'average' characters of the font and
size that is being used. As most fonts these days are
proportional (the widths of characters displayed vary with
their size) such output can be erratic, especially if you want
neatly lined up columns!

If a string is included within a Print statement, such as "%
of’ in our example, on execution Visual BASIC displays the
actual characters within the quotation marks exactly as they
appear in the statement. It is a way of providing captions or
headings for the output.
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Formatting with Tabs:
Presentation of tabular results can often be made easier to
understand by using custom Tabs with the Print statement
which allows output to be displayed in columns of your own
design.

The program below illustrates the use of this feature.

Sub Form_Click () ' Use of Print Tabs
A=15:B=25:C=10:D=20

Print Tab(5); "A"; Talb{10); “B"; Tab(15); "C"; Tab(20); "D"
Print Tab(4); A; Tab{9); B; Tab{14); C; Tab(19); D

End Sub

To enter it as EXAMPLE4.MAK, type the code as a Click
procedure in the Form Code Window of a new file. When you
run the program, click the window that opens, to activate the
code. This simple method is useful for testing the code we
present, as well as the numerous examples given in the Help
section of Visual BASIC. If you like, you can maximise the
window to ‘simulate’ the older type Basic program
environment.

On Running this program, Visual BASIC will respond by
writing the following to the window

A B o D
15 25 10 20

Another useful formatting function is the Print Spc statement
which provides a number of spaces between the last printed
position and the next one. For example, the first Print line of
the previous program could be replaced by

Print Spc(4); "a"; Spc(4); "B"; Spc(4); "c"; Spc(4); "D»

which would give a similar output if you were using a non
proportional font, such as Courier New. To try this place the
following two lines before the above Print statements. As you
can see, it is quite easy to control the font style of the printed
output.

Forml.FontName = "Courier New"
Forml.FontSize = 10
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The Print Tab or Print Spc statements cannot be used to
move to the left of a current printing position in a given line.
Only progressive moves to the right are obeyed.

Note: Although tabulation using the Tab and Spc statements
can work very well with whole numbers, using this method to
format tables with floating-point numbers doesn't always work
because of the number of significant digits.

Print Locations:

The Visual BASIC co-ordinate properties CurrentX and
CurrentY positions the 'print head' at any point on the object
(e.g. Form or Picture Box), and printing starts on that
location, irrespective of the print head's previous position.

CurrentX determine the horizontal and CurrentY the
vertical co-ordinates for the next printing operation.

Co-ordinates are measured from the upper-left corner of a
Form or Picture Box object, with CurrentX being 0 at an
object's left edge and CurrentY 0 at its top edge. By default,
co-ordinates are expressed in twips, or the current scale
defined by the ScaleHeight, ScaleWidth, ScaleLeft,
ScaleTop, and ScaleMode properties of the object being
printed on.

The Cis (Clear Screen) command clears the current print
object, (Form or Picture Box), and sends the print head to the
upper left-hand corner of the screen, position (0,0). You
could place the command code

Picturel.Cls

in the Code Window of a command button. In which case
clicking the button would clear the Picture Box Picture1,
ready for new print output.

The next programs give examples of the co-ordinate
system usage, the first prints an asterisk character (*) in the
middle of a window opened to full screen. Type the code as a
Click procedure in the Form Code window of a new file and
change the following Form properties.

Property Setting
ScaleMode 4 - Character
WindowState 2 - Maximized
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ScaleMode determines the dimension units used in window
settings and the above sets the dimensions as characters.
With a maximised WindowState and the font style used, of 10
Point, Courier New, a window on our screen was 80
characters wide and 29 characters high. With a higher
resolution screen setting, yours might not be quite the same.

Sub Form _Click () ' Program EXAMPLES.MAK'
Forml.FontName = " Courier New" ' Set font style
Forml.FontSize = 10

Forml.CurrentX = 39 ' Position at window centre
Forml.CurrentY = 14
Forml.Print "*" ' Print asterisk

End Sub

The CurrentX and CurrentY properties in the following
program place an asterisk at each corner of an 80 character
wide x 29 high screen. Note that position (0,0) is the top left
corner position, not (1,1), as we would have expected. So
position 79 in used the X-direction, instead of position 80
when placing the asterisks at the right edge of the screen.

Sub Form_Click () ' Program EXAMPLE6 .MAK
Forml.FontName = "Courier New" ' Set font
Forml.FontSize = 10

Forml.CurrentX = 0 ' Position top left
Forml.CurrentY = 0
Forml.Print "=*"

Forml.CurrentX = 79 ' Position tog right
Forml.CurrentY = 0
Forml.Print "+*

Forml.CurrentX = 0 ' Position bottom left
Forml.CurrentY = 28
Forml.Print "+**

Forml.CurrentX = 79 ‘' Position bottom right
Forml.CurrentY = 28
Forml.Print "=*"

End Sub
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This program has repeated statements and would obviously
benefit from some of the techniques covered in the next
Chapter.

Formatting Functions

Up to now we have let Visual BASIC display numbers with no
regular structure, but just 'how they come'. This is sometimes
satisfactory, but when not, the program has a very powerful
formatting facility, the Format$ function. This converts any
number to a string with a specific number, date or time format
according to the instructions contained in a ‘format
expression’, ( shown as "format name" below).

Format$ (variable, "format name™")

The easy way to format numbers is to use the following set of
common formats that have been built into Visual BASIC.

Formatname = Description

General Number Displays the number as it is, with no
thousand separators.

Currency Displays the number with thousand
separators and two digits to the right
of the decimal point. Displays
negative numbers in parentheses.

Fixed Displays at least one digit to the left
and two digits to the right of the
decimal separator.

Standard Displays numbers with thousand
separators and two digits to the right
of the decimal separator.

Percent Displays numbers, muitiplied by 100,
with two digits to the right of the
decimal separator and followed by a
percent sign (%).

Scientific Uses standard scientific notation.

Yes/No Displays No if number is 0, otherwise
displays Yes.

True/False Displays False if number is O,
otherwise displays True.

On/Off Displays Off if number is 0, otherwise
displays On.
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You simply place the Format name in the above syntax
expression, in inverted commas. You can also create your
own formats with standard characters that are explained
later.

As usual the best way to demonstrate something is to do it,
so enter the program below into a new form.

Sub Form_Click () ' Program EXAMPLE7.MAK
' Use of number formats
Number = 586786.980067453 ' Set initial value

Print "General format”, Format$(Number, "General Number")
Print "Currency format”, Format$(Number, "Currency")

Print "Fixed format”, , Format$(Number, "Fixed")

Print "Standard format", Format$(Number, "Standard")

Print "Percent format”, Format$(Number, “Percent")

Print "Scientific format", Format$(Number, “Scientific”)

Print "Yes/No format", Format$(Number, "Yes/No")

Print "True/False format”, Format$(Number, "True/False")
Print “"On/Off format", Format$(Number, "On/Off")

End Sub

The result of running this code is shown below. This
demonstrates the available formats quite well.

General format 586786.980067453
Currency format £586,786.98

Fixed format 586786.98
Standard format 586,786.98
Percent format 58678698.01%
Scientific format 5.87E+05

Yes/No format Yes

True/False format True

On/Off format On

User Defined Formats:

As well as the common pre-defined format types, you can
build your own using a series of ‘special characters'. If you
need to get this detailed, we suggest you spend some time
coming to terms with the Help section on the Format
command, as shown on the next page.
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Elle Edt Bookmark Help | '

| Coatants | "swaien] g acks | istory | migen e mig> ]

Format. Format$ Functions
See Al

Formats a number. date. time. or string according to instructons contained in a -
format expression. k

Syntax
Format[$)( axerassion [, #mmt])
Remarks
Format retums a Yariant; Format$ retums a String
The Format[$] function has these parts:
Part Description

ayprassion  Numeng or sting. axpression to be formatied

mt Format expression —a string of display-format characters that
specify how the expression is to be displ or the name of a
commonly used format that has been predefined m Visual Basic
Different type format expressions (numeric, date/ime, or string)
cannot be mixed in a single #r argument

Clicking the Example section opens a screen of sample code
on custom date formats. Try out this example yourself, use
the Copy button and then paste the code into the
Declarations section of a form, as shown below. You can
then press F5 and click the form to run the ccde.

Sub Form_Click ()
oim Msg, M. ° Declare variabdles.
H = Chr(18) * Define newlioe.
Msg = "lolly s date is " & Format(Now, "ddddd’ ) & ~.” & ML

Msg = Msg & "lhe current time is ~ & Format(How, “:tttt™)

‘ Display date/time formatting.

This is one of the very user friendly parts of the Visual BASIC
program. The Help facility provides example code to
demonstrate most of the program functions. To quickly
access Help on a function, place the insertion point in the
function name in the editor and press F1.

We will make use of other such examples as we work
through this book.
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6. CONTROL OF PROGRAM FLOW

Control Structures

Visual BASIC can force a section of code to be repeated by
the use of the For...Next loop, in the same way as other
standard BASICs, or by the use of the While...Wend loop, in
the same way as other enhanced versions of BASIC. In
addition to these, Visual BASIC upgrades the While...Wend
loop with the use of the Do loop, which tests for a condition
either at the beginning or the end of the loop.

In standard BASIC decisions are made with the use of the
If...Then statement, while in advanced versions of it the
If...Then...Else, On...Goto, and On...Gosub statements are
also used. Visual BASIC advances these by the addition of
the block If...Then...Else..Endif and the Select Case
statements.

The For...Next Loop

The For and Next statements are used to mark the
beginning and ending points of program loops. Any
statements between the For and its corresponding Next will
be executed repeatedly according to the conditions supplied
by the ‘control variable' within the For statement. An example
is given below.

Sub Form_Click ()} ' Program EXAMPLE10.MAK
' FOR....NEXT loop
For K =1 To 5 Step 1
Print K
Next K

End Sub

Within the For statement, the control variable K is assigned
the value 1 which is increased repeatedly by the number
following Step until it reaches 5. It thus has the values 1, 2, 3,
4 and 5. Since it cannot have these values simultaneously, a
loop is formed beginning with the For and ending with the
Next. The statements within the loop are executed five times,
each time with a new value for K. The Next statement
increases the value of K and causes repeated jumps to the
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For statement until K exceeds its final assigned value of 5.
When this happens, control passes to whatever statement
follows the Next statement.

One of our earlier programs, EXAMPLE2.MAK, has been
modified below to use a For...Next loop.

Sub Commandl_Click () ' Program EXAMPLE11.MAK

Number = Val(InputBox$("How many numbers?"))

For Counter = 1 To Number
Sum = Sum + Val (InputBox$("Enter a number"))
Next

Average = Sum / Number

Print "You entered " & Number & " numbers "
Print "Average is "; Format(Average, "Standard")
Print

End Sub

As it stands the
fo above code will work

il Cownter Rs Inny!r 'D:lare variables " as Iong as numerical

el T input is entered from
£l e [ the keyboard. To
— prevent any errors the
variable types should
be declared as shown here. They are placed in the (general)
(declarations) section of the form, and are hence available
to any controls placed on the form.

When the program is run, Number is assigned a value
from an InputBox, which is the total number of entries to be
made. A For...Next loop is set up which loops the number of
times specified in the Number variable. Within the loop, each
number is read and accumulated into the variable Sum. Once
the loop is completed, variable Sum holds the summation of
all the numbers. The Print statements produce the output to
the window. Note the use of the Format statement which
forces the result variable Average to output to 2 decimal
places.
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Use of Step:
In the last example, as the Step modifier was equal to +1 it
was omitted. If the step value desired is not equai to +1, the
Step modifier must be included. As for example in the next
small program.

Sub Fora_DblClick () ' Program EXAMPLE1Z.MAK
' COMUERTING INCHES TO CENTVIMETRES

Print “Inches”, “Cw”

For Inches = 5 To 20 Step S

Ca = 2.56 = Inches :
Print ; format(Inches, “Standard™”); Tab(18); Format(Cm, “Standard=. |
Next Inches |

End Sud

This will convert 5, 10, 15 and 20 inches into centimetres, in
other words, in steps of 5. The output should be as follows:

Inches Cm
5.00 12.70
10.00 25.40

15.00 38.10
20.00 50.80

A negative Step modifier is legal in Visual BASIC. For
example, the code

FOR J = 5 TO 1 STEP-1
PRINT J
NEXT J

will print the values 5, 4, 3,2 and 1.

For positive step values, the loop is executed so long as
the control variable is less than or equal to its final value. For
negative step values the loop continues as long as the
control variable is greater than or equal to its final value.
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Nested For...Next Loops:

For..Next statements can be nested to allow the
programming of loops within loops as shown in the example
below:

Sub Form_DblClick () ' Program EXMPLE13.MAK
'Nested FOR-NEXT loops

For K =1 To 9
For L = K To 9
Print ; Format(L, "#");
Next L
Print
Next K

End Sub

On Running this program, two loops are set up as follows:

For K
7L - - Outer loop
NextL . l& -1- -- Nestedloop
Next K

The outer loop is initialised with K=1 and, immediately, the
inner, nested loop is executed 9 times. Then the control
variable K is incremented by 1, so that now K=2 and the
nested loop is executed 8 times. This is repeated until K is
equal to 9, when the nested loop is executed only once.

The output of this program is as follows:

123456789
23456789
3456789
456789
56789
6789

789

89

9




The semicolon after the variable L in the Print statement
allows output to be printed close together on the same line.
However, each line of print must be terminated with a line
feed (that is, it must send the computer display to the next
line). This is provided here by the empty Print statement.
Without it, all the numbers now appearing on different lines
would be printed on the same line.

It is sometimes considered bad programming practice to
exit a For...Next loop which has not been completed. The
results may be unpredictable if you do. However, if such an
exit is needed, then make sure you use the Exit For
command (more about this later).

The Do Loop

The Do loop provides a method of looping through a block of
statements and has several variations; it can either check the
condition after or before executing the block of statements.

The Do...Loop Until Configuration:

In this configuration the Do marks the beginning of the
loop, while the Loop Until marks the end. Any statements
between the Do and its corresponding Loop Until will be
executed repeatedly until the trailer of the Loop Until
statement is true.

To illustrate the use of this loop configuration, enter the
program below:

Sub Form DblClick () ' Program EXMPLE1l4.MAK

Dim Value As Double

Dim Num As Double

Dim Percent As Double

Num = vVal (InputBox$ ("Enter number (-1 to END) "))

Do
Percent = Val (InputBox$ ("Enter % "))
Value = Num * Percent / 100

Print ; Format (Percent, "###.0") & " % of ";
Print ; Format (Num, "#,###.00") & " = ";
Print ; Format(Value, "###.00")

Print
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Num = Val (InputBox$ ("Enter number (-1 to END)

Loop Until Num < 0

End Sub

"))

All statements between the Do and Loop Until lines are
repeated until the trailer of Until is true (that is, until you type
a negative value in response to the prompt "Enter number”).

Note that

¢ In this case, the condition is checked after the
statements in the block have been executed at least
once. Therefore typing —1 the first time round will not
end the program.
* These programs make use of the 'user defined'
formats mentioned on page 51.

The Do Until...Loop Configuration:
In this configuration the loop repeats the block of statements
as long as a certain condition is true. For example, the above
program can be rewritten as:

Sub Form_DblClick () '
Dim Value As Double

Dim Num As Double

Dim Percent As Double
Num = Val (InputBox$ ("Enter number (-1 to END) "))

Do Until Num < 0
Percent = Val (InputBox$("Enter % "))
Num * Percent / 100

Value

Print
Print
Print
Print

Num =
Loop

End Sub

Val (InputBox$ ("Enter number (-1 to END)

Program EXMPLE1S5.MAK

Format (Percent, "###.0") & " % of ";

Format (Numr,
Format (Value,

"4, 44%.00") & " = ";
"4 .00")

Here, typing -1 the first time round, ends the program.
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The Do...Loop While Configuration:
In this loop configuration, the While statement can be used in
place of the Until statement, provided the relational test has
been replaced by its opposite. For example the EXMPLE14
program will have to be changed to what is shown below, to
produce the same logical behaviour.

Note that the relational test has been changed from less
than zero (<0) to greater or equal to zero (>=0). These and
other relational operators will be discussed shortly.

Sub

Dim
Dim
Dim

Num

Do

Form_DblClick () ' Program EXMPLE16.MAK

Value As Double
Num As Double
Percent As Double

= val (InputBox$ ("Enter number (-1 to END) "))

Percent = Val (InputBox$ ("Enter % "))
Value = Num * Percent / 100

Print ; Pormat (Percent, "###.0") & " % of *;
Print ; Pormat (Num, "#,###.00") & " = ";
Print ; Pormat (Value, "###.00")

Print

Num = Val (InputBox$ ("Enter number (-1 to END) "))

Loop While Num >= 0

End

Sub

. The Do While...Loop Configuration:
Similarly, the EXMPLE15 program will have to be changed to

Sub
Dim
Dim
Dim
Num

Form_DblClick () ' Program EXMPLE17.MAK
Value As Double

Num As Double

Percent As Double

= Val (InputBox$ ("Enter number (-1 to END) "))

Do While Num >= 0

Percent = Val (InputBox$ ("Enter % "))
Value = Num * Percent / 100
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Print ; Format(Percent, "###.0") & " & of ";
Print ; Pormat(Numr, "#,###.00") & " = »;
Print ; Pormat(Value, "#i#i#.00")

Print

Num = Val(InputBox$("Enter number (-1 to END) "))
Loop

End Sub

to produce the same logical behaviour as the program from
which it was derived.

The While...Wend Loop

The While..Wend loop is another possible configuration,
available in enhanced versions of BASIC, so included in
Visual BASIC for compatibility. It is of the general form:

WHILE <relational test is true>
{ execute this }
{ Dblock of }
{ statements }

WEND

This loop configuration produces the same logical behaviour
as that of the Do While...Loop. In order to illustrate the point,
the EXMPLE17 program is rewritten below with appropriate
changes included.

We strongly suggest that you make the suggested
changes to these programs and verify for yourself that they
work as they should.

Sub Form DblClick () ' Program EXMPLE18.MAK
Dim Value As Double

Dim Num As Double

Dim Percent As Double

Num = Val (InputBox$ ("Enter number (-1 to END) "))

While Num >= 0
Percent = Val (InputBox$ ("Enter ¢ "))
Value = Num * Percent / 100

Print ; Pormat(Percent, "###.0") & " & of *;
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Print ; Format (Numr, "#,###.00") & " = ";
Print ; Pormat(Value, "###.00")
Print

Num = Val (InputBox$("Enter number (-1 to END) "))

Wend

End

Sub

The If Statement

The If

statement allows conditional program branching. To

illustrate the point, edit the EXMPLE 14 program to:

Sub
Dim
Dim
Dim
Do

Form_DblClick () ! Program EXMPLE19.MAK
Value As Double

Num As Double

Percent As Double

Num = Val (InputBox$("Enter number (-1 to END) "))
If Num <0 Then Bnd

Percent = Val (InputBox$ ("Enter % "))

Value = Num * Percent / 100

Print ; Format (Percent, "###.0") & " & of ";
Print ; Format (Num, "“#, ###.00") & " = ";
Print ; Format(Value, "###.00")

Print

Num = Val(InputBox$ ("Enter number (-1 to END) "))

Loop Until Num < 0

End

Sub

When this program is run, you can now stop execution by
simply entering -1 in response to the "Enter number” prompt.
When the If statement is encountered, the value of variable
Number is compared with the constant appearing afler the
relational operator (<). If the test condition is met, the trailer

of the

If statement is executed (in this case End). If,

however, the test condition is not met, the next statement
after the If statement is executed (in this case the Percent
input statement).

61




Note: The inclusion of the If...Then statement in the form
adopted above, has made the trailer of the Loop Until
statement (Number <0) redundant; it merely acts as a device
to force looping. In such cases we could use any variable as
trailer. We could, for example, use

Loop Until False
This will cause repeated looping, provided the variable used

as trailer is set to zero. If it has any other value, looping will
halt.

Relational Operators within If Statements:
The table below shows all the relational operators allowed
within an If statement.

Relational Operators

Symbol Example Meaning

= A=B Aequalto B

< A<B Aless than B

<= A<=B A less than or equal to B

> A>B A greater than B

>= A>=B A greater than or equal to B
<> A<>B A not equal to B

The power of the If statement is increased considerably by
the combination of several relational expressions with the
logical operators

And Or Xor Not Eqv And Imp

We can write the statement
If X>3 And M=5 Then

which states that only if both relational tests are met will the
trailer of the If statement be executed.
Another example is

If X>3 Or M=5 Then

62




which states that when either or both relational test(s) are
true, then the trailer of the If statement will be executed, while
the statement

If X>3 Xor M=5 Then
states that when either relational test is true, but not both,

then the trailer of the IF statement will be executed. Finally,
the statement

If Not (X<12) Then

has the same effect as if X>=12 Then in which the relational
test is the negation of that in the above.

The If...Then...Else Statement:

In many cases we have to perform an if statement twice over
to detect which of two similar conditions is true. This is
illustrated below.

Sub Form DblClick () ' Program EXMPLE20.MAK
' The two IF statements

Dim Num As Double
Num = Val (InputBox$ ("Enter number between 1 - 99 "))
If Num < 10 Then

Print "One digit number"
End If
If (Num > 9) Then

Print "Two digit number"
End If

End Sub

A more advanced version of the If statement allows both
actions to be inserted in its trailer. An example of this is
incorporated in the modified program below:

Sub Form DblClick () ' Program EXMPLE21.MAK
' IF..THEN..ELSE statements
Dim Num As Double
Num = Val (InputBox$ ("Enter number between 1 - 99 "))
If Num < 10 Then
Print "One digit number"
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Else
Print "Two digit number®
End It

End Sub

Save this program under the filename EXMPLE21.MAK and
execute it, supplying numbers between 1 and 99. Obviously,
if you type in numbers greater than 99 the program will not
function correctly in its present form. But assuming that you
have obeyed the message and typed 50 the second Print
statement in the trailer of the If statement (after the Else) will
be executed. If the number entered was less than 10, the first
Print statement after Then would be executed. The general
structure of this block If is:

If «<relational test> Then
{ execute this }
{ |Dblock of }
{ statements )
{ if true }

Else
{ execute this }
{ block of }
{ statements )}
{ if false }

BEnd If

Note: In the above structure, no statements can follow the
words Then and Else.

The Elself Statement:

If your programming logic requires the use of the block If
statement to choose amongst several options by, say, using:

If <relational test_1l> Then
{ execute this }
{ block }
{ if true }
Else
If <relational test_2> Then
{ execute this }




{ block }

{ if true |}
Else
{ execute this }
{ block  }
{ 4if false }
End If
End If

then use the Elself statement to simplify the structure cf your
program to the following:

If «<relational test_l1> Then
{ execute this }
{ block }
{ if true }
ElseIf <relational test_2> Then
{ execute this }

{ block }
{ if true }
Else
{ execute this }
{ block }
{ 4if false }
End If

The Elself statement makes the whole structure easier to
understand.

Simple Data Sorting

The program below allows us to enter two numbers, then it
tests to find out which is the larger of the two anc prints them
in descending order. It also illustrates some of the points
mentioned above.

Sub Form DblClick () ' Program EXMPLE22.MAK
' 2 number sort
Dim Numl As Double
Dim Num2 As Double
Do
Numl = Val (InputBox$("Enter number (-1 to end]"))
Num2 = Val (InputBox$("Enter second number”)}
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If Numl = -1 Then
MsgBox "Operation finished" ' Display.
End

ElseIf Numl >= Num2 Then
Print Numl, Num2

Else
Print Num2, Numl

End If

Loop Until False

End Sub

The program can be stopped by entering -1 for Num1.
Otherwise, Num1 is compared with Num2 and the
appropriate Print statement is executed.

The sorting problem becomes more complicated, however,
if instead of two numbers we introduce a third one. For two
number sorting we had two possible Print statements (the
number of possible permutations being 1*2=2). For three
number sorting however, the total number of Print statements
becomes six (the total possible permutations being equal to
1*2*3=6). With numbers A, B and C, the combinations are
(A.B,C), (A,C,B), (C,A,B), (C,B,A), (B,C,A) and (B,A,C). Thus,
if we were to pursue the suggested logic in dealing with the
problem it would result in a very inefficient program.

Here is a way in which, with only two IF statements and
one Print statement, the same solution to the three-number
sorting problem can be achieved. It uses a different logic and
it is explained here with the help of three imaginary playing
cards (see Figure on the next page).

Assume that you are holding these cards in your hand and
you wish to arrange them in descending order. Look at the
front two (a) and arrange them so that the highest value
appears in front. Now look at the back two (b) and arrange
them so that the highest of these two is now in front.
Obviously, if the highest card had been at the back, in the
first instance, it would by now have moved to the middle
position, as shown in (c), so a repeat of the whole procedure
is necessary to ensure that the highest card is at the front (d).
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(@) (b) (© (d

Sorting three playing cards into descending order

The program below achieves this.

Sub

Dim
Dim
Dim
Dim

A
B =
C =

Form_DblClick () ' Program EXMPLEZ23.MAK
! 3 number descending sort
A As Double
B As Double
C As Double
Temp As Double

Val (InputBox$ ("Enter first number”™))
Val (InputBox$ ("Enter second number”))
Vval (InputBox$ ("Enter third number™))

Do While A< B Or B< C

If A < B Then
Temp = A
A=8B
B = Temp

End If

If B < C Then
Temp = B
B =C
C = Temp

End If

Loop
Print A, B, C

End Sub
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The following actions are indicated: If the value in A is less
than that in B, exchange them so that the value of A is now
stored in B and the value of B is now stored in A. Note,
however, that were we to put the value of B into A, we should
lose the number stored in A (by overwriting). We therefore
transfer the contents of A to a temporary (Temp) variable,
then transfer the contents of B to A and finally transfer the
contents of Temp to B. The second rotation, necessary when
B is less than C, is achieved in a similar manner. The whole
process is repeated (with the help of the Do While...Loop
statement), for as long as both A is less than B, or B is less
than C. Type this program into the computer under the
filename EXMPLE23.MAK.

The Select Case Statement

This is a statement which allows program action to be made
dependent on the value of a variable, or an expression. It is
Visual BASIC's aid to writing readable programs and
provides an efficient alternative to multiple If statements. The
general form of the statement is written as follows:

Select Case Expression
Case A
{ execute these }
{ statement(s) }
Case B To D
{ execute these }
{ statement(s) }
Case E,X
{ execute these }
{ statement(s) }
Case Else
{ execute these }
{ statement(s) }
End Select

where Expression can evaluate to either a number or a
string. A particular Case statement within the block (for
example, CASE A), will be executed only if Expression
evaluates to a constant or a string represented by A.
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The following examples will help to illustrate the use of the
Select Case structure. The first and simpler one, looks for
input in the form of a number representing the day of the
week (Monday 1, Tuesday 2, etc.). It then evaluates this
DayNum variable (which is the Expression in the general
format) to a constant, as follows:

Sub Form_DblClick () ' Program EXMPLE24.MAK
' Using SELECT CASE

Dim DayNum As Integer
DayNum = Val(InputBox$("Enter day number (1-7) "))

Select Case DayNum
Case 1 To S
Print "Working day"
Case 6, 7
Print "Weekend"
Case Else
Print "Not a day"
End Select

End Sub

The second example (based on that in Help), is a bit more
complicated. You should make sure you understand how it
works, as several keyboard entry error trapping methods are
introduced.

Sub Form_Click () ' Program EXMPLE25.MAK
pim Msg, UserInput ' Declare variables.
Msg = "Enter a letter or number from 0 through 9."
UserInput = InputBox(Msg) ' Cet user input.
If Not IsNumeric(UserInput) Then ' Check input type
If Len(UserInput) <> 0 Then
Select Case Asc(UserInput) ' If a letter.
Cage 65 To 90 ' Must be uppercase.
Msg = "You entered uppercase letter ‘"
Msg = Msg & Chr(Asc(UserInput)) & *'."
Case 97 To 122 ' Must be lowercase.
Msg = "You entered lower-case letter '"
Msg = Msg & Chr(Asc(UserInput)) & "'."
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Case Else ' Must be something else.
Msg = "Not a letter or number."

End Select
End If
Else
Select Case CDbl (UserInput) ' If a number.
Case 1, 3, 5, 7, 9 ' It's odd.
Msg = UserInput & " is an odd number."
Case 0, 2, 4, 6, B8 ' It's even.
Msg = UserInput & " is an even number."
Case Else ' Out of range.
Msg = "You entered a number outside "
Msg = Msg & "the requested range."
End Select
End If
MsgBox Msg ' Display message.
End Sub

In the first If statement, the expression Not IsNumeric only
accepts letters as input, not numbers. If the input is a
number, control passes to the Else statement.

In line 7, Asc returns a numeric value that is the ANSI
code for the letter entered (see table in next chapter). The
Case statements then act depending on these numeric
codes. The first one accepts uppercase letters (which have
ANSI codes in the range 65 to 90). The second one accepts
lowercase letters (which have ANSI codes in the range 97 to
122).

In line 10, the part of the expression Chr(Asc... changes
the ANSI code back to the original character, so that it can be
displayed in a message box.

The function CDbl in the second Select Case expression,
explicitly converts the data type to Double precision. The
following two Case statements select between odd and even
numbers. Anything that reaches the final Case Else
statement is neither a letter, or a number between 1 and 9,
so is flagged as such.
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Data Type Conversion:

The CDbl function in the last example explicitly converted an
expression from one data type to another. Visual BASIC has
7 such functions to enable conversion to all the types of data.
The syntax is

CTypa2 (expression)

Where CType is one of the functions from the list below and
expression can be any valid string or numeric expression.

Function  Converts to:

Cvar Variant
CCur Currency
CDbl Double
Cint Integer
ClLng Long
CSng Single
CStr String

You can use these data type conversion functions to ensure
that the result of a calculation is expressed as a particular
data type rather than the normal data type of the result.

Exiting Block Structures

If, for any reason, you require to exit a loop, a function or a
procedure prematurely (for example when a data search for a
match is successful), then use one of the following:

Bxit Do
BExit For
Exit Function
Exit Sub

the first two being used to exit loops, and the last, to exit
functions and procedures.
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7. STRINGS AND ARRAYS

String Variables

In Visual BASIC, string variables can be distinguished from
numeric variables by including the $ tag after their name, or
more usually, by declaring them as such in a Dimension
statement, such as:

Dim A AS String

By default, a string variable has a flexible length. It gets
longer, or shorter, as you assign different data to it. To fix its
length you can add the required size to the statement:

Dim A AS String * 25

In this case A will always be allocated 25 characters of
storage space. If it does not need this length it will be
'‘padded’ with trailing spaces. If the data it holds is longer than
25 characters it will be truncated (and some will be lost}.

If a variable is not declared in a program it takes the
default Variant type, which is a special data type that can
contain numeric, string, date, or currency data.

As with numbers, strings can be assigned to variables in
several ways. For example, the code below assigns a string
to the variable named A$ and then prints A$ to the current
window.

A$="ABC123"
Print AS$

When the code is run, Visual BASIC outputs
ABC123

ANSI Character Codes

Visual BASIC assigns a numeric code to each character on
the keyboard, according to the ANSI (American National
Standards Institute) code, as shown in the tables overleaf.
Thus, each letter of the alphabet is assigned a numeric
value. The first 128 characters (0 - 127) are common with the
ASCIl set used in most DOS applications.
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Table 1 of ANS! Conversion Codes

32 [space] 64 @ 96
3 ! 65 A 97 a
34 " 66 B 98 b
35 # 67 C 99 ¢
36 $ 68 D 100 d
37 % 69 E 101 e
38 & 7 F 102 f
39 7M1 G 103 g
* 40 ( 72 H 104 h
* 41 ) 73 | 105 i
* 42 74 J 106 |
43 + 7% K 107 k
4 76 L 108 |
* 45 - 7 M 109 m
46 . 7 N 110 n
47 |/ 79 O 111 o
48 0 80 P 112 p
49 1 81 Q 113 q
50 2 82 R 114 r
51 3 83 S 115 s
52 4 84 T 116 t
53 5 85 U 117 u
54 6 86 V 118 v
55 7 87 W 119 w
56 8 88 X 120 x
57 9 89 Y 121 y
58 %0 Z 122 z
59 ; 91 | 123 {
60 < 92 \ 124 |
61 = 93 ] 125 )
62 > 94 126 ~
63 ? 95 127 o

|

Characters not supported by Microsoft Windows.

Values 8, 9, 10, and 13, above, convert to
backspace, tab, linefeed, and carriage return
respectively and can be used in programs to
create these actions.
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Table 2 of ANSI! Conversion Codes

128 e 160 [space] 192 A 224 a
129 o 161 193 A 225 A
130 o 162 ¢ 194 A 226 A&
131 o 163 £ 195 A 227 a
132 o 164 =& 196 A 228 &
133 o 165 ¥ 197 A 229 A
134 o 166 ! 198 A& 230 =
135 167 § 199 E 231 ¢
136 o 168 - 200 232 &
137 o 169 © 201 E 233 &
138 o 170 ° 202 E 234 &
139 o 171 « 203 E 235 @&
140 o 172 - 204 | 236 |
141 o 173 - 205 | 237 i
142 o 174 ® 206 | 238 i
143 o 175 ~ 207 1 239 i
144 o 176 ° 208 O 240 &
145 o 177 209 N 241 A
146 o 178 2 210 O 242
147 o 179 3 211 O 243 6
148 o 180 212 O 244 b
149 o 181 p 213 O 245 &
150 e 182 | 214 O 246 0o
151 o 183 - 215 «x 247 +
152 o 184 216 @ 248 o
153 o 185 217 U 249 U
154 o 186 ° 218 U 250 U
155 o 187 » 219 U 251 @
156 o 188 Y 220 U 252 @
157 o 189 % 221 Y 253 vy
158 o 190 % 222 b 254 b
159 o 191 ¢ 223 R 255 §

Note: The codes within the range 128 to 255 above contain a
series of special characters that are not on the standard
keyboard. These include international and accented letters,
fractions and currency symbols.
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When strings appear in an If statement, they are compared
character by character from left to right on the basis of the
ANSI values until a difference is found. For example, if a
character in a position in StringA has a higher ANS} code
than the character in the same position in StringB, then
StringA is greater than StringB. If all the characters in the
same positions are identical but one string has more
characters than the other, the longer string is the greater of
the two. Thus, strings of letters can be placed easily in
alphabetical order and sorted lists of names, etc., are
possible.

String Functions

In the statements given so far, the string variables have been
considered in their entirety. We shall now introduce some
functions which give access to any character within a given
string and hence allow manipulation of that string.

Left and Left$ Functions:
These both retumn a number of characters from the left of a
string argument. The function is used as follows:

Left [$) (StringA, n)

and will return the leftmost n characters of StringA. When
used without the $ suffix, Left retumns a Variant; whereas
Left$ returns a String. In most cases you are probably better
off adding the $ and declaring all your string variables as
such.

Right and Right$ Functions:

These work in exactly the same way as the Left[$] functions,
but they return the rightmost characters of the specified
string.

Mid and Mid$ Functions:
In the same way, these return a Variant or String from part of
a source string, as follows:

Mid($] (StringA, Start(, Length]))
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Where Start and Length are numbers. In this case the string
with Length number of characters and beginning at position
Start of StringA will be returned.

If Length is omitted the Mid[$] function returns all the
characters from the start position to the end of the string.

Other String Functions:

There are a few more functions that help with string
manipulation, most of which will be demonstrated ir later
examples.

The Len(StringA) function is used to find the number of
characters in StringA.

The InStr([Start,] StringA, StringB) function returrs the
location of StringB in StringA, optionally beginning the search
Start characters into the string. If Start is omitted the search
will begin at the first character. This function is very useful for
locating spaces between words in a string.

Space$(Num) will create a string with Num spaces in it,
and String$(Num, "X") will create a string consisting of Num
characters of type X. If a number is used for X the ANSI code
character will be used. The first is useful, with nc number to
place spaces between words being built in a string
expression, the second for building lines with graphic type
characters.

Ucase$(StringA) and Lcase$(StringA) convert all the
characters in StringA to upper, or lower, case respectively.
An example of their use is to convert keyboard entry
characters before testing for the entry. Otherwise you would
have to test for both upper and lower case letters.

The best way to understand these functions is by entering

and playing with an

example; so build the

AR Form shown here. This
L ] small program does not
really serve any great

e purpose. It expects you to
enter your First and last

Secend Mame names into the top text
e — box separated by a
[ space. Clicking the Go
button places the two
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parts of the name into their respective text boxes. The Clear
button resets the boxes and Quit exits the program.

The form has 3 Text boxes, with a Label placed above
each, and 3 Command buttons, as shown. You may have to
go back to the earlier chapters if you need help setting these
up. Set the following object Properties as shown, but leave
the others with the default settings.

Object Property  Setting

Command1 Caption Go
Default* True
Name ComGo

Command2 Caption Clear
Name ComClear

Command3 Caption Quit
Cancel* True

Name ComQuit
Label1 Caption Enter first and last names
Label2 Caption First Name
Label3 Caption Last Name
Text1 Tablndex 0
Text Cleared
Text2 Text Cleared
Text3 Text Cleared

* See end of example for more explanation.

When you have finished the above Property changes, double
click the background of the form and enter the declaration
statement below into the (general) (declarations) box. This
allows the variable Usr$ to be used from any of the form's
commands.

Dim Usr§
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Then double-click the Text1 box and enter the following
code, making sure it is entered into the Change procedure
code window. This will then be actioned whenever the text
entered into the box is changed at run time.

Sub Textl_Change ()
Usr$ = Textl.Text
End Sub

The main code to work the program is next entered in the
code window of the Go Command button.

Sub ComGo_Click ()
Dim Lword, Msg, Rword, SpcPos ' Declare variables.

SpcPos = InStr(l, Usr$, " ") ' Find the space.
If SpcPos Then
LWord = Left(Usr$§, SpcPos - 1)
Rword = Right (Usr$, Len(Usr$) - SpcPos)
Text2.Text = UCase$ (LWord) ' First name
Text3.Text = UCase$ (Rword) ' Last name
Else
Msg = "You didn't enter two words."
MagBox Msg ' Display error message.
Textl.Text = "" ' Clear text box
Textl.SetFocus ' Place insertion point in box
End If

End Sub
In the Click procedure code window of the Clear Command

button, enter the following code which clears the text boxes
and places the insertion point in the first, ready for input.

Sub ComClear_Click ()

Textl.Text = ""
Textl.SetFocus
Text2.Text = ""
Text3.Text = "

End Sub
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Last of all, place the one word of code in the Quit Command
button code window as follows:

Sub ComQuit_Click ()
End 'Close program
End Ssub

The logic of the code 'behind' the Go button should be fairly
easy to follow. Four local variables are first declared, which
are only used in this subroutine. The Instr function then looks
for a space (" ") in the entered text held in the variable Usr$
(short for User Input).

If a space is found, the lines under the If statement are
actioned. The first and last names are cut out of the Usr$
string and then converted to upper case.

If no space character is found, the Else statements are
actioned. An error message is placed on the screen, the
input text box is cleared and the focus is placed back into it to
receive correct input.

Two of the Properties set in this example need more
comment. The Quit Command button property Cancel was
set to True. This controls the action of the <Esc> key in the
program. With this setting pressing the <Esc> key is the
same as clicking this button.

The Go Command button property Default was also set to
True. This controls the action of the <Enter> key. Pressing
this key then has the same effect as clicking the Go button.

String Conversion Functions
There are four additional string functions in Visual BASIC:

Asc( ), Chr$( ), Str$( ) and Val( )
Examples of the use of these functions are given next.

ANSI Conversion:
The use of the Asc function in the statement

N = Asc ("ABCD")

will return the ANSI code for the first character of the string
enclosed in the brackets of the function. In this case, 65 will
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be returned (see Table on ANSI Conversion Codes). The
function name ASC actually refers to ASCII code conversion
as used in previous DOS versions of EASIC. But all the usual
keyboard codes are the same in both codes, so the name
has been kept in Visual BASIC to maintain compatibility with
code written for earlier versions.

Character Conversion:
The use of the Chr$ function in the statement

C$ = Chr$(66)

will return the ANSI character that corresponds to the value
of the argument, in this case the letter B. The value of the
argument must lie between 0 and 255.

String Conversion:
The use of the Str$ function in the statement

S§ = Str$(X)

will convert the value of the argument into a string. X is a
numeric variable which might be the result of a calculation. In
this case, if X had the value of 98.56, say, then S$ becomes
equal to "98.56".

Value of String:
If R$ represents a string given by

R$ = "3,123E12 metres"

then the statement
X = Val(R$)

will return the value of the string up to the first non-numeric
character, in this case 3.123E+12. If the string begins with a
non-numeric character then the value 0 is returned.

String Concatenation:

BASIC allows the concatenation (joining together) of strings.
We shall illustrate this facility by considering the following
program in which the computer asks you to enter your
surname first followed by your first name. It then
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concatenates the two (first name first followed by surname
with a space in between) and prints the result which is held in
string variable X$.

Sub Form Click () ' Program EXAMPLE27.MAK
Dim SName, FName, WName
SName = InputBox$("Enter SURNAME please")
FName = InputBox$("Enter FIRST NAME please")
WName = UCase$ (FName) + Space$(l) + UCase$ (SName)

Print "HELLO " & WName

End Sub

As it stands, the program is rather trivial. However, using
concatenation together with some of the string functions
mentioned earlier, can result in a somewhat more
spectacular result. To illustrate this, delete the Print
statement of the above program and replace it with the
following lines to the program:

FontName = "Courier New" ' Program EXAMPLE28.MAK
FontSize = 10

L = Len (WName)

If L > 22 Then
WName = UCase$ (Left$(FName, 1) + ". " + SName)
L = Len(WName)

End If

For I = 1 To L
Print Mid$ (WName, I, 1);

If I = 1 Then Print " "; WName;

If I = L Then Print " "; WName;

Print Tab(L + 4); Mid$(wWName, I, 1)
Next I

Run the program and supply it with your full name (surname
first). What you would see in the form window, if your name
was JOHN BROWN, is shown on the next page. This would
not work properly without the first line above, which sets the
printing font to Courier New which is not proportional.
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J JOHN BROWN J

0 [¢)
H H
N N
B B
R R
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W W
N JOHN BROWN N

Note that the program has worked out the length of your full
name and allowed enough space between the two vertical
columns to write it horizontally on the first and last rows.

Now Run the program again, but tais time type in a really
long name, say CHRISTOPHER VERYLONGFELLOW. Can
you work out from the program lines and the output on your
screen what has happened? Try it.

Arrays
Some people find difficulty understanding the concept of
arrays in programming. An array is a set of sequentially
indexed elements of the same type and name, with each
element having a unique index number to identify it. Changes
made to one element of an array do not affect the other
elements.

An array can only store data of the same type. Of course,
if the array data type is Variant, then numerical, string and
date/time data can all be stored in the same array.

String Arrays:

A number of strings can be stored under a common rame in
a string array. Let us assume that we have four names, e.g.,
SMITH, JONES, BROWN and WILSON that we want to store
in a string array. In Visual BASIC, whenever an array is to be
used in a program, you must declare your intention tc do so.
There are several ways of doing this. One is to place a
Dimension statement, like the one on the next page, into the
(general) (declarations) section of a form. This, dimensions
the array Names() with the elements 1 to 4, and allows the
array to be used from any of the form's commands.
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Dim Names({(1l To 4) As String

Enter this line into the declarations section of a new project
form and then type the following code into the Click
procedure:

Sub Form_Click () * Program EXAMPLE29.MAK
' Use of a string array
Dim I As Integer
Names (1) = "SMITH" ' Load array
Names (2) = "JONES"
Names (3) = "BROWN"
Names (4) = "WILSON"

For I = 1 To 4
Print "Names("; I; ")",
Next I
Print
For I = 1 To 4
Print Names(I),
Next I
Print
End Sub

When run, this program demonstrates how the 4 elements of
the array Names() can be manipulated by using the index
number of each element in your code. Any reference to an
array name within a program must be of the form

Names (1)
Another way of dimensioning this array with 4 elements is:
Dim Names(4) As String

However, the element numbers in this case would be 0 to 3,
as unless the range is implicitly declared it starts, by default,
from 0. You can, if you want, force the lower 'bound’ to 1 by
placing the line

Option Base 1

in the declarations section of your form.




A simple way to visualise a string array is as follows:

SMITH JONES ] BROWN WILSON

The four names are stored in a common box which has four
compartments (or elements), each compartment containing
one name. Thus, Names(2) refers tc the 2nd element of
string array Names(), and Names(4) to the 4th element.

Subscripted Numeric Variables
Array variables are often called subscripted variables and
they permit the representation of many quantities with one
variable name. A particular quantity is indicated, as we saw
above, by writing a subscript in parentheses after the variable
name. So an array allows you to use a single variable name
for a complete list of related data. Items from the list are
located by their index (or subscript) number, which can be
referred to as a number, or an expression that results in a
number. In Visual BASIC an array may have up to 60
dimensions, each one represented by a different subscript.
The elements of a one-dimensional array can be
represented as follows:

A(0) A1) A(2) A(3) A(4)

while those of a two-dimensional array as:

A(0,0) A(0,1) A{0,2) A{0,3)
A(1,0) A(1,1) A(1,2) A(1,3)
A(2,0) A(2,1) A(2,2) A(2,3)

The first of the two subscripts refers to the row number,
running from 0 to the maximum number of declared rows,
and the second subscript to the column number, running
from 0 to the maximum number of declared columns.

A three-dimensional array can be thought of as stacked
two-dimensional arrays with the third subscript, running from
0 to the maximum height of the stack. More complex
structures follow the same procedures.
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As with string arrays, numerical arrays must be declared prior
to their use, either with a Dim statement placed in the
declarations section of a form or module, with a Global
statement placed in the declarations section of a module, or
with a Static statement placed in the procedure.

When declared with:

Global an array is available to any form or module
contained in a project.

Dim an array is available to any procedure on the
form or module on which it is piaced.

Static an array is available only within the
procedure in which it is declared.

The form of the statement is shown below:

Dim X(15}), Y(3,5), Z(3,5,4)
Global X (1S5}, Y(3,5), Z(3,5,4)
Static X(15), Y(3,5), Z(3,5,4)

where array X() has been declared to be a one-dimensional
array with a maximum of 16 elements (don't forget the zero'th
element), array Y(,) has been declared as a two-dimensional
array of 4 rows and 6 columns, and array Z(,,) as a
three-dimensional array of 4 rows and 6 columns stacked 5
deep. The number of arrays that can be declared
simultaneously is dependent only on the available memory in
your computer. Don't forget that multi-dimensional arrays can
very quickly eat into your available memory.

Static and Dynamic Arrays
Visual BASIC allows you to assign a portion of memory for
array use in two different ways. These are:

Static arrays When the declaration is made with
subscripted variables, for example
DIM Year(1980 TO 2000) or
DIM Aname(15)

Dynamic arrays When the declaration is made with
empty subscript brackets, for example
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Dim Year() or Dim Aname()

Static array memory is always the same size for each run of
the program and cannot be used for any other purpose.

Dynamic memory is allocated during run time and the
space may vary for each run of the program. Dynamic
memory can be freed at any time for other use with the
statement

Erase Array_ name

This command also reinitialises the elements of fixed arrays
as well as freeing dynamic array storage space.

Before your program can refer to the dynamic array again,
it must re-declare the array variable's dimensions using a
ReDim statement. However, although dynamic arrays are
memory efficient, accessing values held in them may be
slightly slower that accessing values held in static arrays.

There are two main error messages which relate to the
use of arrays. These are:

Subscript out of range
Overflow

The first error occurs if an attempt is made to use an array
element that is outside the declared dimension, or if an
attempt has been made to dimension the array with a
negative number of elements. The second error occurs if an
attempt is made to use an array for which there is no room in
the computer's memory.

As an example of array usage we will build a small
stockiaking program. After you have studied it, enter the
code as EXMPLE30.MAK,

First declare two arrays in the declarations section of a
new project form as follows:

Dim Item(4) As String
Dim Stock(4, 2) As Double

Then enter the following code into the Click procedure of the
form. Note the use of the colon (:) to separate multiple
statements on a line. You could enter all the Print statements
together on one line if you prefer.
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Sub Form_click () ' Program EXAMPLE30.MAK
' Stocktaking program

Dim I As Integer, Xname As String

Item(l) = "INK ERASER" 'Load data into arrays

Stock(1l, 1) = 200: Stock(l, 2) = .1

Item(2) = "PENCIL ERASER"

Stock (2, 1) = 320: Stock(2, 2) = .15

Item(3) = "TYPING ERASER"

Stock(3, 1) = 25: Stock(3, 2) = .25

Item(4) = "CORRECTION FLUID"

Stock(4, 1) = 150: Stock(4, 2) = .5

Do
Xname = InputBox$("Which item? 'END' to finish")
If UCase$(Xname) = "END" Then End
For I = 1 To 4
If UCase$ (Xname) = Left$(Item(I), 3) Then
Print Item(I); " ";
Print Stock(I, 1) & " in stock @ ";
Print Format(Stock(I, 2), "Currency");
Print " each."
End If
Next I
Loop Until False

End Sub

When run, the Input Box will only accept an entry whose first
three letters are the same as one of the items entered into
the ltem() array.

(R (N

Dota Entr [ The last example included all
BATA ENTRY FoRN the data for the arrays in the
code. This is not always
convenient, so the next one
Hame of dom has a front-end data entry
——— form and the user can enter
N R any suitable data at run time.
L1 Form1, shown here, has
been given the Name
property ‘Data Entry'.

Ender date ber each steck em.
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It has 3 Text Boxes, 4 Command Buttons and several Labels.
Open a new project (EXMPLE31.MAK) with 2 forms and a
Code Module. This is the first time we have used more than
one form. Don't panic, simply click the New Form and New
Module icons on the Toolbar. The second form will be used
purely as a window to hold our print output, and the module
will be used for global declarations of our arrays.

We will leave it to you to build the Form1 entry form on
your own. The code for the various objects is shown in the
File, Save Text format.

First the declarations placed in the new code module:

Option Base 1
Global Item(10) As String
Global Stock (10, 2) As Double

Then the code for the 4 command buttons, which have been
renamed, as shown below, to Enter, Print, Query and Quiz.

Sub Enter_Click () ' Program EXAMPLE31.MAK
' Improved stocktaking program
Static Counter As Integer
If Counter < 1 Then Counter = 1
Item(Counter) = Textl.Text
Stock (Counter, 1) = Val (Text2.Text)
Stock (Counter, 2) = Val (Text3.Text)
Counter = Counter + 1
Textl.Text = "*
Text2.Text = ""
Text3.Text = ""
Textl.SetFocus
End Sub

Sub Print_Click ()

Form2.Show

For I = 1 To 10

Form2.Print Item(I), Stock(I, 1),
Form2.Print Format(Stock(I, 2), "Currency")
Next I

End Sub
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Sub Query Click ()
Dim I As Integer, Xname As String
Do
Form2. Show
Msg = "Which item? 'END' to finish"
Xname = InputBox§$(Msg, "Data Query",, 7000,5000)
If UCase$ (Xname) = "END" Then End
For I = 1 To 10
If UCase$ (Xname) = UCase$(Left$(Item(I), 3)) Then
Form2.Print Item(I); * *;
Form2.Print Stock(I, 1) & " in stock @ ";
Form2.Print Format (Stock(I, 2}, "Currency"):
Form2 .Print " each."
End If
Next I
Loop Until False
End Sub

Sub Quit_Click ()
End
End Sub

You should, by now, be able to follow this code quite easily.
Remember that if you forget the correct syntax for a
command, simply select it in the editing window and press
F1. As it stands the program will accept 10 sets of data, but
would be easy to modify.

The Static declaration allows the variable ‘Counter to
maintain its value; without this it would be re-set each time
the Sub was run.

The statement 'Form2.Show' opens the window Form?2
and the Print statements have to be prefixed with 'Form2.' to
force printing onto this window (otherwise it will run behind
the features on Form1.

The InputBox$() statement has a title as well as X and Y
co-ordinates to force the box to the lower right portion of the
screen. Otherwise it opens over the Form2 printing window.
You must use all the positioning commas, as shown, to get
these to work.
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8. MORE ON CONTROLS

In Chapter 3, we briefly described the main controls available
in Visual BASIC, but so far we have not actually used some
of them. We have concentrated more on the fundamentals of
the programming language itself.

Perhaps the easiest way to come to terms with the other
controls is to study how the sample program
CONTROLS.MAK works. This was found in our set-up in the
VB\SAMPLES\CONTROLS directory. Load this project and
set up your screen as shown below. Here, we have opened
the MAIN.FRM by selecting it in the Project window and then
clicked the View Form button.

This form has an Exit button, which you should be very
familiar with, and a menu item, shown opened above. The
menu gives access to the other forms which make up this
project.

If you double-click the MAIN.FRM window and open the
Object drop down list you will see reference to all the menu
code windows. The screen dump overleaf shows this list and
a typical Procedure code.
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In each case, the code
simply opens the
relevant form window
using the Show
statement.

This is a very easy
Ca s way to transfer control
around the program,
and we will look at how
to set up menus a little later on. In the meantime, run the
program and move between the various options. You will be
amazed at what can be produced in Visual BASIC with very
little in the way of code.

Control Buttons
The Test Buttons routine shows a traffic light which changes
from green to amber and then red when a button is clicked.

On close inspection the form actually has three picture icons,
with different colours active, superimposed on top of each
other, with only one having its Visible property set as True.
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Clicking the Change
Signal button calls
the  ChangeSignal
procedure  shown
here, which steps
through the colour
sequence in the
right order setting
only one as Visible
at a time.
Note that ChangeSignal is a Sub procedure not related to
any particular object action (such as dlicking the mouse). It
can be called from anywhere on the current form and is
placed in the (general) procedure section.

Before we leave the Buttons part of the program, lock at
the code that is activated by clicking the Close button.

Unload Me

Swh ChangeSiqual ()
" Check te see what coler the 1ight Is ond chonge
" It to the mext caler. 1Ihe order L3 green, pellow,
© awnd thew red
1F imgGreen.visidle = True Ihen
ngtreen.visible = False
fngvellow.Visinle = True
tiselt {mgvellow.Visivle - Irue Ihen
ing¥ellow Uisinle = False
togRed.Visible = True
€Else
tngited Visitle = talse
ingGreen . visidle = True
tnd 14
Eng Sub

As its name suggests, this closes the active window and
wipes its display from the screen. In this program control
returns to the MAIN.FRM opening window.

Check Boxes

Check boxes are used on
the WORDWRAP form
which also gives a clear
demonstration of how the
AutoSize and WordWrap
properties of a Label work.

A long caption has been
entered into a Label of
specific size. Clicking the
two cneck boxes selects
whether the AutoSize and WordWrap properties of a Label
are to be set or not. When the program is run, clicking the
Display button sets the two Label properties, and the result
can be seen in the display. The code behind the Display
button is:

Sub cmdDisplay Click ()
' Reset the example
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1blDisplay.AutoSize = Falge
lblDisplay.WordWrap = False
lblDisplay.Width = 1695
1lblDisplay.Height = 255
' Check for WordWrap and Autosize
If chkWordWrap.Value = 1 Then
lblDisplay.WordWrap = True
Bnd If
If chkAutoSize.Value = 1 Then
lblDisplay.AutoSize = True
End If
End Sub

This, first sets the AutoSize and WordWrap settings of the
label to False, sizes the label and then looks at the Check
box settings. If either is selected, its Value property will be '1'
and the above procedure will set the Label property to 'True'.

A Check box displays an X when selected and, as we
have seen, is used to give the user True/False or Yes/No
options. They are usually used in groups to display multiple
choices, any of which can be selected.

Check boxes and Option buttons function similarly but only
one Option button in a group can be selected.

To display text next to the Check box, enter it into the
Caption property of the box.

The Value property determines the state of a Check box,
as used in the above program - the available settings being:

0 is Unchecked, the default setting.
1 is Checked, or selected.
2 is Greyed (dimmed), unavailable.

Option Buttons
An Option button displays an option that can be turned on or
off. They are used to display multiple choices from which the
user can select only one. You can group option buttons by
drawing them inside a frame or a picture box, or directly onto
a form. All those placed directly onto a form are treated as a
separate group.

The Number System example in CONTROLS.MAK uses
Option buttons to make a choice between three options.
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=) Number i The three Option buttons

Ente o mumber shown, form a group on the

[ ' form, so only one of them can

be set at any one time.
e A To set a default opticn (in
@ Use gocima oo | this case Use decimal, set
the Vaiue property of that
option to True.

In this example, when a
number is entered into the
Text box it is screened and given the variable name of
CurrentNum. If you click the Use octal option button, the
following code will be actioned

O Use hessdecumal

Sub optOctButton_Click ()
txtNumber.Text = Oct (CurrentNum)
End Sub

which places the Octal format of the number into the Text
box.

Combo and List Boxes

These are both usea to display a list of items from which the
user can choose one. The list can be scrolled if it has more
items than can be displayed at one time. A list box only
allows a choice from an existing list, whereas a Combec box
has a Text box feature at the top of the list, into which you
can type a new choice.

Dependant on the Style property, Text determines the text
that is contained in the text edit area of a Combo box, or the
selected item in the list box. This property is read-only at both
design and run time.

The Style property sets the type of combo box drawn:

0 - Dropdown Combo Includes a drop-down list and
an edit area. The user can se-
lect from the list, or type into
the edit a-ea.

1 - Simple Combo Includes an edit area and a list
that is always displayed. The
user can select from the Bst, or
type into the edit area. By
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default, this type is sized so
that none of the list shows. In-
creasing the Height property
will show more of the list.

2 - Dropdown List This style only allows selection
from the drop-down list.

If the Sorted property is set to 'True', all items in a list are
automatically sorted alphabetically at run time. The default
setting, 'False’, does not sort a list.

A Simple Telephone List:

The following small program shows how a Combo box, or
List box, can be loaded at
run time, and usefully used.
It represents a telephone
'directory' with, as it stands,
only room for 5 entries, but
it could very easily be
extended.

The form, shown here in
Design mode, has a Combo
box and two labels. The only reason a List box is not used is
that it takes up much more room on the form.

Set the Style property of the Combo to 0 - Dropdown
Combo and the Caption properties as shown.

We will use two arrays, one to hold the names and the
other, the telephone numbers, so place the following in the
general declarations section of the form.

Dim SName (0 To 4) ' Dimension arrays.
Dim TelNum(0 To 4)

The main body of the code loads the arrays with data and
then places the names in the Combo list. This is carried out
when the program starts up, so the code is placed as a
Form_Load procedure.

Sub Form_Load () ' Program EXMPLE32.MAK
Dim I ' Declare variable.
AutoSize = True




SName (0) = "Dean, Jim" ' Enter data into arrays.
SName (1) = "Woolgatherer, Larry"

SName (2) = "Smith, Archibold"

SName (3) = "Splurg, Andrew"

SName (4) = "Bloggs, Alfred"

TelNum(0) = "0173 789987"

TelNum(l) = "54645"

TelNum(2) = "010 45 678123"

TelNum(3) = ®"01209 311887"

TelNum(4) = "789456"

For I = 0 To 4 ' Add names to list.
Combol .AddItem SName (I)
Next I
Combol.ListIndex = 0 'Display first list item
End Sub

You could obviously substitute more meaningful data in the
above if you wanted. All that remains now is to place a line of
code behind the Combo so that the telephone number of the
person selected in the List shows in the main Label box.

Sub Combol_Click ()
' Display corresponding Number for name.
Labell.Caption = TelNum(Combol.ListIndex)
End Sub

When you have entered the code and are happy with the way
it works, try changing the Style property of the Combo box to
see the different types available. With the above code,
whatever you do, don't try sorting the list with the Sorted
property. The array indices would not then be the same and
incorrect phone numbers would be displayed!

As we saw in the previous example, to display items in a
combo or list box, you use the Additem statement. To
remove items, you would use Removeitem in the same way.

The Listindex property determines the index cf the
currently selected item in a list; this cannot be used at design
time. The ListCount property (also not available at design
time) specifies the number of items in the list. The statement

Combo1l.ListCount
would return the number of items in the list of Combo1.
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The Timer Control
Visual BASIC's timer, which is invisible to the user at run
time, is used for background processing. A Timer Control
runs code at regular intervals by causing a Timer event,
which occurs when a pre-set interval of time has elapsed.
The timing frequency is set in the control's Interval property,
which specifies the length of time in milliseconds. The other
main Timer property is the
Enabled property. When this is
set to True with the Interval
property greater than zero, the
Timer event waits for the
period specified in the Interval
property.

A very simple digital clock
can be programmed by placing a Timer and a Label on a
form as shown here. The code required is minimal.

Sub Form_Load ()
Timerl.Interval = 1000 ' Set timer interval.
EBnd Sub

Sub Timerl_ Timer ()
Labell.Caption = Time ' Update time display.
End Sub

In the first procedure, the Timer Interval property is set to
1000 milliseconds, or 1 second. In the second, the Timer is
set to call the Visual BASIC Time function after every 1
second interval, the Label Caption being updated every
second with the computer system time.

When run, a digital clock is operational in the window. By
changing the form and label properties you can customise
this ‘clock’ with alarms, colours and fonts, etc.

Building a Menu Bar

To make creating menus for your windows reasonably easy,
Visual BASIC has a Menu Design window in which you can
create custom menus and define their properties. Before we
can demonstrate this procedure you need a program with a
form that needs a menu bar. We suggest you create the
following small program.
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A Simple VAT Calculator:

Appendix A contains all the code, complete with object
properties, for you to build the small program named
VATCALC.MAK, that asks for number input and then
calculates and displays VAT information, as shown below.

Enter amound 4T om

Labeld

VAT Calculstor

______

" VAT Calculater |~
| Qptions

Enzse
s n

Amount plus 17.5Z VAT «
Amount less 17.53 VAT =

== .

The main form, frmVatCalc is shown on the left abcve in
Design mode, and on the right in Run mode. The Label
Caption and Text box Text properties are shown named
above so that you can see where they are. These must all be
deleted (in the Properties window) before the program will

work properly!

You should have no problem building this form from what
we have covered so far, except for the Menu bar. This has

only one item (Qptions) on the
main bar, and three sub-menu
items when it is opened, as
shown here.

Governments have a habit of
increasing tax levels at regular
intervals, so the first menu item
allows the user to change the
VAT rate (from the present
17.5%).

The Exit item is not really
necessary, as this is already

taken care of with a Command button, but it is better to have
too many ways out, than not enough.
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The About menu item opens
another form and displays some
information about the program.

This is included to demonstrate
some other techniques and is, in
fact, based on a similar form
which you will find in the sample
program TEXTEDIT.MAK. It is a
demonstration of a fully working
text editor and we will use this
project again in a later chapter.
You should find it in the VB\SAMPLES\MENUS directory of
your system.

The Menu Design Window:

With the main frmVatCalc form selected, choose
E Menu Design from the Window menu, or use

<Ctri+M>, or click the toolbar icon shown here. This

will open the following window. In the Caption text
box, you type the menu
item caption that you
want displayed on the
menu bar. In our case
you type &Options.

The ampersand (&)
character will give the
user keyboard access
to this menu item. At
run time, the next letter
is underlined, and the
menu can be accessed
by pressing Alt plus the
access key, <Alt+0>,

If you had wanted to
create a separator bar in your menu, you could type a single
hyphen (-) in this box.

In the Name box, type the control name that will be used to
refer to this menu item in code, in our case mnuOption.

Leave the other options in the Design Window at their
default settings and click the Next button. Next type &VAT
Rate in the Caption text box and mnuVATRate in the Name
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Caption

&About
E&xit

box. Now click the Right Arrow on the
Window button bar to make this menu
item secondary to the first, as shown
here, and press Next. Add the other
two menu items as follows:

Name

mnuAbout
mnuExit

The Menu Design Window
should now look like ours,
shown alongside. Pressing
OK will close the window
and place the menu bar on
your form.

Using the left and right
arrows you can have up to
four levels of sub-menus.
The up and down arrows
change the position of a
menu item in the list box.

We did not use the other
features in the Design

Window, but their functions are:

Index

Shortcut

Windowlist

HelpContextID

Type an index number to control the
positon of a menu item within a
control array.

Use to assign a shortcut key to a
menu item by selecting a key from the
drop-down list.

Select if you want the current menu
control to include the name of open
MDI child forms (outside the scope of
this book).

Enter a unique number if you plan to
provide a context-sensitive Help topic.

101




Checked Select if you want a check mark to
appear at the left of 2 menu item to
indicate that the control is turned on.

Enabled Select if you want the menu item to
initially respond to events. Clear the
box if you want the menu item to be
unavailable (greyed on the menu) to
be enabled later in your code.

Visible Select if you want the menu item to
appear on the menu.

The menu items you created, although visible, will not do
anything until you write code for them (as with other
controls). In Design mode, if you click on a Menu Bar item
the sub-menu will open, but if you click on a sub-menu item
its code window will open. As an example, the code below is
placed behind the VAT Rate sub-menu item.

Sub mnuVATRate_Click ()

' Get new VAT rate from user.

NVATRate = Val (InputBox$ ("Enter new VAT rate”))
VATRate = NVATRate

End Sub

This opens an Input Box that requires a new VAT rate to be
entered. The other code for the two forms and all their
controls is given in Appendix A.

The Sub mnuAbout_Click procedure loads the contents into
the form named frmAbout with the statement

frmAbout . Show 1

The Show command displays a form. The following integer (1
or 0) sets the style as modal or modeless. When a form is
modal, it must be removed with the UnlLoad command
before the program can continue. (Done in the Sub
cmdAbout_Click procedure). The default is modeless, which
lets the form stay active, and a 0 is not actually necessary.

Make sure you study the comments in the code, as they
explain several of the features of the program. The rest we
will leave to you.
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9. FUNCTIONS & PROCEDURES

Standard Mathematical Functions

Visual BASIC contains built-in functions to perform many
mathematical operations. They allow calculations using such
common functions as logarithms, square roots, sines of
angles, and so on. As with earlier versions of BASIC,
mathematical functions have a three-letter call name followed
by a parenthesised argument. They are pre-defined and may
be used anywhere in a program. Some of the most common
standard functions are listed below.

Standard Basic Functions

Name Function

Abs(X) Returns the absolute value of X

Atn(X) Arc-tangent of X (1.570796 to -1.570796)
Cos(X) Cosine of angle X, where X is in radians
Exp(X) Raises e to the power of X

int(X) Returns the truncated integer part of X
Fix() Returns the integer part of X

Log(X) Returns the natural logarithm of X
Sgn(X) Returns 1, 0 or -1 to reflect the sign of X
Sqr(X) Returns the square root of X

Sin(X) Sine of angle X, where X is in radians
Tan(X) Tangent of angle X, where X is in radians
Rnd Generates a pseudo-random number from

0 to 1, but which does not include 1.

Function calls can be used as expressions or elements of
expressions wherever expressions are legal. The argument X
of the function can be a constant, a variable, an expression
or another function. A more detailed explanation of the use of
these functions is given below.

Atn(X):

The arc-tangent function returns a value in radians, in the
range +1.570796 to —1.570796 corresponding to the value of
a tangent supplied as the argument X. Conversion from
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radians to degrees is achieved with the relationship
Degrees = Radians*180/Pi, where Pi=3.141592654.

Sin(X), Cos(X) and Tan(X):

The sine, cosine and tangent functions require an argument
angle expressed in radians. If the angle is stated in degrees,
then use the relationship Radians = Degrees*Pi/180.

Sqr(X):
The Sqr function returns the square root of the number X
supplied to it.

To illustrate the use of some of the above functions, consider
a simple problem involving a 2m-long ladder resting against a
wall with the angle between ladder and ground being 60
degrees. With the help of simple trigonometry we can work
out the vertical distance between the top of the ladder and
the ground, the horizontal distance between the foot of the
ladder and the wall and also the ratio of the vertical to
horizontal distance.

The program uses the trigonometric functions Sin, Cos,
and Tan, to solve the problem.

Sub Form Click () ' Program EXMPLE33.MAK
'Ladder against a wall

Dim AngleDeg, AngleRad, Vert, Horiz, Ratio

Pi = 3.141592654

AngleDeg = 60 'in degrees

AngleRad = AngleDeg * Pi / 180 ' In radians
Vert = 2 * Sin(AngleRad)

Horiz = 2 * Cos(AngleRad)

Ratio = Tan(AngleRad)

Print "Original angle = "; AngleDeg; Chr(176)

Print "Vert. distance = "; Format(Vert, "Fixed"); "m"
Print "Hor. distance = "; PFormat(Horiz, "Fixed"); "m"
Print "Ratio of Vert:Hor. = *";

Print Format(Ratio, "Fixed"); ":1*

End Sub
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When the program is run and the opened window is clicked,
Visual BASIC will respond with

Original angle = 60°

Vert. distance = 1.73m
Hor. distance = 1.00m
Ratio of Vert:Hor. = 1.73:1

Abs(X):
The Abs function returns the absolute (that is, positive) value
of a given number. For example Abs(1.234) is 1.234, while
Abs(-2.345) is returned as 2.345.

The Abs function can be used to detect whether the
values of two variables say, X and Y, are within an
acceptable limit by using the statement in the form

If Abs(X-Y) < 0.0001 Then

in which case the block of statements following the Then will
be executed only if the absolute difference of the two
variables is less than the specified limit, indicating that they
are approximately equal. We need to use the Abs function in
the above statement otherwise a negative difference, no
matter how small, would be less than the specified small
positive number.

Exp(X):

The exponential function raises the number e to the power of
X. The Exp function is the inverse of the Log function. The
relationship is

Log(Exp (X)) = X

Log(X):

The logarithm to base e is given by the above function.
Logarithms to the base e may easily be converted to any
other base using the identity

log,(N) = Log(N)/Log(a)
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where log,(N) stands for the desired logarithm to base a,
while Log(N) and Log(a) stand for the logarithm to the base
e of N and a, respectively.

Antilogarithm functions are not provided but they can
easily be derived using the following identities:

Antilog(X)
Antilog(X)

e”Xx '(base e; this is Bxp(X))
10°X ' (base 10)

Int(X) and Fix(X):

The integer functions returns the value of X rounded down to
the nearest integer. Thus, Int(6.97) returns the value 6. The
difference between Int and Fix is that if X is negative, Int
returns the first negative integer less than or equal to X, but
Fix returns the first negative integer greater than or equal to
X. For example:

Int(-5.3) = -6
Fix(-5.3) = -5

Fix(X) is equivalent to:
Sgn(X) * Int(Abs (X))

Numbers can be rounded to the nearest whole number,
rather than rounding down, by using the function Int(X+0.5).
For example, Int(5.67+0.5) returns the value 6. It can also be
used to round to any given number of decimal places, or to
the nearest integer power of 10, by using the expression:

Int (X*10°D+0.5)/10"D

where D is (a) a positive integer or (b) a negative integer
supplied by the user. For rounding to the first decimal, D=1:
to the nearest 100, D=-2. The program below should help to
illustrate these points.

Sub Form_Click () 'Program EXMPLE34 .MAK
'Rounding numbers
Dim X As Double, N As Double
Dim D As Integer
Do
X = Val(InputBox("Enter any number "))
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If X = 0 Then End
D = Val(InputBox("Round to how many places?")]}
N =1Int(X* 10 “ D+ .5) /10 "D
Print N
Loop Until False
End Sub

Try it yourself. To stop the program enter O (zero) in the first
Input box, or press its Cancel button.

Sgn(X):
The sign function retums 1 if X is positive, 0 if X=0, and -1 if
X is negative.

Rnd and Randomize n:

The Rnd function is used to produce a pseudo randomly
selected number from O to 1, but rot including 1. The
Randomize function allows the random-number generator
Rnd to start from a 'seed number' and produce a series of
numbers based on the seed. By using the same seed again,
the same series of numbers can be obtained. The statement
Randomize, by itself, uses the computer's internal clock to
seed the random-number generator, while Randomize n
seeds the random number generator Rnd with the number
that n represents.

Random numbers are used in statistical programs and in
all kinds of simulations from simple games to complex
computer models. In some programs, especially business
simulations, it is necessary to reproduce the same 'random’
conditions from run to run. This is done with the ‘dice
throwing' program given below. Enter the program.

Sub Form_Click () ' Program EXMPLE35.MAK
' Throwing dice
Dim I As Integer
Randomize 2
Print "THROW", "NUMBER"
For I = 1 To 6
Print I, Rnd
Next I
End Sub

107




Every time it is run, the program produces the same random
throws as shown below.

THROW NUMBER
1.414126E-02
.6076428
.3568624
.9575312
.2980418
.7864588

AN bW N

In some contexts it is a severe disadvantage to have the
same series of random numbers produced. To do this you
use the statement

Randomize

at the beginning of a program. With no seed number given,
this function uses the system clock to get its seed, and could
be said to be 'truly random'.

In the previous ‘dice throwing simulation' the numbers were
obviously not integers (as with dice). To produce random
integers in a given range, use the formula:

Int((Upper - Lower + 1) * Rnd + Lower)

where, Upper is the highest number in the range, and Lower
is the lowest - for a dice these would be 6 and 1.
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Derived Mathematical Functions
Some useful mathematical functions which can be derived
from standard Basic functions are listed below:

Derived Mathematical Functions

Eunction Formula
TRIGONOMETRIC

Cosecant Csc(X)=1/Sin(X)
Cotangent Cot(X)=1/Tan(X)
Secant Sec(X)=1/Cos(X)
INVERSE TRIGONOMETRIC

Arc Cosecant Acsc(X)=Atn(1/Sqr(X*X-1))+(Sgn(X)-1)*Pi/2
Arc Cotangent  Acot(X)=-Atn(X)+Pi/2

Arc Secant Asec(X)=Atn(Sqr(X*X-1))+(Sgn(X)-1)*Pi/2
HYPERBOLIC

Hyp Cosine Cosh(X)=(Exp(X)+Exp(-X))/2

Hyp Sine Sinh(X)=(Exp(X)-Exp(-X))/2

Hyp Tangent Tanh(X)=-Exp(-X)/(Exp(X)+Exp(-X))*2+1
Hyp Cosecant Csch(X)=2/(Exp(X)-Exp(-X))
Hyp Cotangent  Coth(X)=Exp(-X)/(Exp(X)-Exp(-X))*2+1

Hyp Secant Sech(X)=2/(Exp(X)+Exp(-X))

INVERSE HYPERBOLIC

Arc Cosh Acosh(X)=Log(X+Sqr(X*X-1))

Arc Sinh Asinh(X)=Log(X+Sqr(X*X+1))

Arc Tanh Atanh(X)=Log((1+X)/(1-X))/2

Arc Cosech Acsch(X)=Log((Sgn(X)*Sqr(X*X+1)+1)/X)
Arc Cotanh Acoth(X)=Log((X+1)AX-1))/2

Arc Sech Asech(X)=Log((Sqr(-X*X+1)+1)/X)

Note: The constant Pi in the above formulae has the value of
3.141592654.
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User-Defined Function Procedures:
In some programs it may be necessary to use the same
mathematical expression in several places, and often using
different data. User-defined functions enable definition of
unique operations or expressions. These can then be called
in the same manner as standard functions.

A user-defined function is defined as shown in the
following example.

Function Area (R) As Double
' Calculates area of circle of radius R units
Pi = 3.141592654
Area = Pi * R *~ 2

End Function

Entering it into your program is made very easy; simply
typing anywhere on a form, the word Function, followed by
its Name, will create a new code entry window for the
function in the (general) section of the form, as shown here.

(e ren ad]
Functiss Area () -
En¢ Function

Enter the function and the rest of this small program as
shown in the screen dump below.

Sub Ferm_Click () " Program EXMPLES6.MAK

Use of user defined function
Print “Radies™, “#rea of circle™
For 8 = 1 Yo 18

Prist R, Area(R)
Next R
End Sud
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The program calculates the areas of circles with radii of
integer values between 1 and 10. The formula is given in the
Function Area() statement and the Function is called the
same way as Visual BASIC's built-in functions. The value for
the radius is passed to the function via a parenthesised
variable which in fact could be any legal expression; its value
is simply substituted for the function variable.

The bottom example on the facing page also shows the
View Procedures box opened by pressing F2 when in
Design mode. This gives an easy way to track down the
procedures and functions in your prog-am.

Sub Procedures

Visual BASIC supports two kinds of procedures; user-defined
functions and Sub-procedures, or Subs. The difference
between the two is that a Function returns a value, whereas
a Sub is complete in itself. Most of the Visual BASIC code we
have seen in this book so far has been made up of Event
Procedures, or blocks of program code which are carried out
when a certain action is implemented. You can also writ