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INTRODUCTION

Visud Basic (VB) isathird generation event driven programming languagefrom
Microsoft known for its Component Object Mode (COM) programming model
first released in 1991 and declared legacy during 2008. Microsoft’s extended
support ended in March 2008 and the designated successor wasVisud Basic.NET
now acknowledged smply asVisua Basic.

Microsoft intended Visual Basicto berdatively easy tolearnand use. Visud
Basic was derived from BASIC (Beginners’ All-purpose Symbolic Instruction
Code) and enabl esthe Rapid Application Development (RAD) of Graphica User
Interface (GUI) applications, access to databases using DataA ccess Objects
(DAO), Remote Data Objects (RDO), or ActiveX Data Objects (ADO), and
creation of ActiveX controlsand objects. A programmer can create an gpplication
using thecomponentsprovided by theVisud Basic programitsdlf. Programswritten
inVisua Basic can aso make useof theWindowsAPI, which requiresexterna
functionsdeclarations.

Thisbook, Visual Basic Programming, isdividedinto fiveblocks, which
arefurther subdivided into fourteen units. Thisbook providesabas c understanding
of thesubject and hel psto graspitsfundamentas. Inanutshell, it explainsvarious
aspects, suchasVisual Basic concepts, introduction to GUI, working with Forms,
PropertiesWindow, Toolbox, Toolbars, working with Projects, programming
structureof Visud BasicApplications, event and event driven procedures, program
design, writingthecode, using LiterdsData Types, declaring and using Variabl es,
using the Operator Subroutines and Functions, looping and decision control
structures, intring ¢ Visual Basic controlswith methodsand properties, cregting
procedures, functions, string functions, date and timefunction, numeric functions,
recursvefunctions, arrays, indexing and event handling, graphics, Menusand MDI
Forms, Active DataObjects (ADO) and properties.

Thebook followsthe Self-Instructional Mode (SIM) wherein each unit
begins with an “Introduction’ to the topic. The ‘Objectives’ are then outlined before
going on to the presentation of the detailed content in asimple and structured
format. ‘Check Your Progress’ questions are provided at regular intervals to test
the student’s understanding of the subject. ‘Answers to Check Your Progress
Questions’, a ‘Summary’, a list of “‘Key Words’, and a set of *Self-Assessment
Questions and Exercises’ are provided at the end of each unit for effective
recapitulation. Thisbook providesagood |earning platform to the peoplewho
need to be skilled in theareaof operating system functions. Logically arranged
topics, relevant examples and illustrations have been included for better
understanding of thetopicsand for effectiverecapitul ation.



BLOCK |
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UNIT 1 INTRODUCTION TO
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INTERFACE

1.0 Introduction
1.1 Objectives
1.2 Visual Basic
121 Featuresof Visual Basic
122 Visual Basic6.0 VersusEarlier Versionsof Visua Basic
123 Event-Driven Programming
124 Properties, Methods and Events
125 Getting Started with Visual Basic 6.
1.3 Understanding Visual Basic Projetcs
131 Visua Basic Environment (Integrated Devel opment Environment)
132 Visual Basic Program Development Process
133 Opening/Saving Running aVisual Basic Project
1.4 Answers to Check Your Progress Questions
1.5 Summary
1.6 Key Words
1.7 Self-Assessment Questions and Exercises
1.8 Further Readings

1.0 INTRODUCTION

Visual Basic (VB) is aprogramming language for devel oping sophisticated
professional applicationsfor Microsoft Windows. It utilizesa Graphical User
Interface (GUI) to create powerful applications. Theuseof illustrationsfor text by
GUI helpsusersininteracting with an gpplication. Thisfeature helpsin easy and
guick comprehension. The VB programming language is event driven and
programming takesplacein agraphica environment, wheressinitspreviousverson,
BASIC, programming occursin atext only environment whichissequentialy
executed for controllinguser interface. VB isan dtractivetool towork with because
of features, such asfaster application development, easier comprehension, user-
friendliness, and Internet and ActiveX technology. VB programming language

combinesevent driven and object-oriented programming that supports GUI effects.

Visual Basic is an event driven programming language. The “Visual’ part
refersto the method used to create the Graphical User Interface (GUI).
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The “Basic” part refers to the BASIC language that is used by most of the
programmersinthehistory of computing. Visua BasichasevolvedfromtheBASIC
language and now contains severa hundred statements, functionsand keywords,
many of which aredirectly related to the Windows GUI. Visua Basic allows
professionalsto implement anything that can beimplemented using any other
Windows programming language. TheVisual Bas ¢ programming languageisnot
uniqueto Visud Basc. TheVisud Badc programming system, Applications Edition
included in Microsoft Excel, Microsoft Access and many other Windows
applications use the same language. The Visua Basic programming system,
Scripting Edition (VBScript) for Internet programming isasubset of the Visua
Basiclanguage. Theeffort you makeinlearning Visua Basicwill carry over to
these other areas.

Inthisunit, youwill study about the starting and exiting Visua Basic project
explorer and working with Forms propertiesWindows.

1.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Know about Visua Basic
- Understand theVisua Basic Projects
- Elaborateon the Features of Visua Basic
- Explainabout theVisud Basicenvironment
- DefinethebasictermsusedinVisua Basic
- Ableto open/saveand runaVisua Basic Project

1.2 VISUAL BASIC

Visual Basic isathird-generation event driven programming language from
Microsoft known for its Component Object Mode (COM) .Programming model
first releasedin 1991 and declared legacy during 2008. Microsoft intended Visua
Basictoberdatively easy tolearnand use. Visua Basicwasderived fromBASIC
and enablestheRapid A pplication Development (RAD) of Graphica User Interface
(GUI) applications, access to databases using Data Access Objects (DAO),
Remote Data Objects (RDO), or ActiveX DataObjects (ADO), and creation of
ActiveX controlsand objects.

1.2.1 Features of Visual Basic

TheVisud Basic (VB) programming environment providesadl thefesturesthat are
required to develop aGraphical User Interface (GUI). Someimportant onesare
listed below:



© 0 N o

10.
11.

12.
13.
14.
15.

It is the successor of BASIC “Beginner’ ALL-Purpose Symbolic Instruction
Code).

It provides a common programming platform across all MS-Office
goplications.

It offers many tools that provide a quick and easy way to develop an
goplication.

It al so provides many wizardsthat can automate tasks or even automate
coding.

It supportsActiveX Control, withwhichyou can create your ownActivex
control and useit inyour application.

It hasan n-tier architecture.

It offersquick error detection/correction.

It comes with a full set of objects for ‘Drawing’ the application.

It respondsto the action of the mouse and the keyboard.

It has accessto the clipboard and printer.

It comeswith afull array of string handling, mathematical and graphics
functions

It can handle dynamic and fixed variablesand control arrays.
It supports sequentia and random accessfiles.
It has powerful toolsfor database access.

It has apackage and depl oyment wizard to makedistribution of gpplications
€asy.

1.2.2 Visual Basic 6.0 versus Earlier Versions of Visual Basic

Theorigind Visua Basicfor DOS (Disk Operating System) and Visua Basicfor
Windowswereintroducedin 1991.

Visual Basic 3.0, animproved version, wasreleased in 1993.
Visual Basic4.0 added 32-bit application support and wasreleased in late 1995.

Visual Basic5.0wasreleased inlate 1996. It supported the creation of ActiveX
controls, provided anew environment and del eted 16-bit application support.

Visual Basic 6.0 wasreleased in mid-1998. Itsnew features are:
- NewActiveX datacontrol object
- Faster compiler
- Integration of databasewith large variety of gpplications
- New package and deployment wizard
- New datareport designer
- Additiona Internet capabilities
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Visua Basic 3.0 wasapowerful languagebut it wasreasonably smdl. The
addition of classestothelanguageinVisud Basic 4.0 madeit much morecomplex.
Though more support for database programming and other topicslike custom
controlsinVersions4.0, 5.0 and 6.0 madeit even more complex, Visual Basic
remained an easy to understand language.

Visua Basic.NET speeded up theexpansion of Visual Basicimmensdly.
The.NET framework added various powerful new toals. Variousdliedtechnologies
have been added to the language. Today, it isnot possible for anyoneto be an
expert on each topic dedingwithVisua Basic (VB).

Itssystem requirements are dependent ontheversion of thesoftware. Visua
Basic 6.0 for Windowsrequires Microsoft Windows 95/WindowsNT 3.51, a
486 processor and aminimum RAM of 16 MB. The Enterprise Edition, themost
powerful version of Visua Basic 6.0, requiresmorethan 250 M B of hard disk
spacefor acompleteinstallation.

1.2.3 Event Driven Programming

InaVB project, the occurring processes have to be associated with events. An
event issomething that occurs when button being clicked by theuser or aform
being opened. The operation isdriven by event because every executionisa
result of someevent. Theprogrammer roleisto anticipatethe eventsand towrite
the code for execution during the occurrence of theevent. AVB applicationis
interactive because of the constant interaction of the user withthe program. VB
programsare built around events, which aredifferent incidentsthat can occurina
program. This will become clearer when VB is compared to procedural
programming. In procedural languages, an application iswritten and executed by
alogicd checking of theprogram through the program satements, oneafter another.
The control can betransferred to someother point inaprogram on atemporary
badgs. Inapplicationsthat are event-driven, the execution of the program statements
occursonly when acertain event calsaparticular part of the codeassignedtoit.

We can look at a TextBox control and a few of its related events to
understand the concept of event-driven programming. The TextBox control
supportssevera events, such asChange, Click, MouseMoveand others, that will
belisted inthedrop-down list of Propertiesin the codewindow for the TextBox
control. Let uslook at afew of them:

- Thecodeentered inthe Changeevent firesin case of achangeinthe contents
of the TextBox.

- TheClick event fireswhen the TextBox control isclicked.
- TheMouseM oveevent fireswhen themouseis moved over the TextBox.



1.2.4 Properties, Methods and Events Introduction to
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Put simply, objects are described by properties. Methods make an object do
something. Eventsarewhat occur when something isdone by an object. Every
object, like control or aform, has certain propertiesdescribingit. Thissetisnot NOTES
equal for al objects.

1.2.5 Getting Started with Visual Basic 6.0

Visual Basic6.0 (VB 6.0) wasreleased inmid-1998. It isstarted elther by clicking
theVB iconor Programs® Microsoft-VB 6.0® VB 6.0.After clickingtheVB
icon, anew screen isopened to users- friendly with additional features, such as
MenuBar, ToolBar and theNew Project diaog box. Theinterfacedementsfacilitate
the user to devel op enhanced VB 6.0 in associated windows with the project
providing single container, popul arly known asthe parent. The main container
form contains code and form-based windows. Getting started with Visual Basic
6.0 (VB 6.0) providesadditiond features, for example, Project Explorer, Properties
Windowsand Object Browser. Basically, VB 6.0 for Windowsrequires Microsoft
Windows 95/WindowsNT 3.51, a486 processor and aminimum RAM of 16
MB. TheEnterprise Edition, themost powerful version of VB 6.0, requiresmore
than 250 M B of hard disk spacefor acompl eteinstalation.

The Project Explorer window provides forms, classes and modules
collectively in agroup as elementsto the programmer. In fact, asample project
typically containsoneform, where asaprogram might contain singleform. It
contains the Properties Window that exposes the various characteristics, for
example, window color and size, but the characteristicsand d ementsare considered
as objects. The form contains properties and controls. The Object Browser
facilitates user to browsethe properties, events and methods. Thisbrowser can
be selected either by pressing the function key [F2] from the keyboard or from
View menu.

ltsnew featuresareasfollows:
- NewActiveX datacontrol object
- Fast compiler
- Integration of databasewith large variety of applications
- New package and deployment wizard
- New datareport designer
- Additiona Internet capabilities
You can start VB 6.0 by thefollowing three steps:
Click at Program ® Microsoft VB Sudio® Microsoft VB6.0

Self-Instructional
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Check Your Progress

What isVisua Basic?

Which typeof applications can be developed using Visua Basic?
Explainthefeaturesof Visud Basic.

List out thedifferent versionsof Visua Basic.

Whichisthemost powerful versionof VB?

Explainabout theevent inVisua Basic.

Elaborateonthe Text Box events.

Write down the stepsfor starting Visua Basic (VB) 6.0.

O N o g bk~ ow bR

1.3 UNDERSTANDING VISUAL BASIC PROJETCS

For openingaVisua Basic (VB) environment and workingwithit, select and click
onMicrosoft Visud Basc6.0inthestart menu. After VB isloaded, theNew Project
diadog, showninFigurel.1, will bedisplayed with thetypesavailableinVB. You
canseethat Sandar d Exeishighlighted by default. Sandar d Exehdpstheuserin
creating astandard executable. Standard executableisacategory that hasmost of
thecommonfesaturesof VB.

A project in VB isacollection of severa typesof filesthat make up your
program. An application isthefina program that isused by people.
Hew Project el

 aiBasic

-
Mew | Esisting | Recant

& 2 % -
z >» B N
B2 EN
SETRENESIE  ActiveX EXE  Activa DLL bl WE Apphcaton
Control Wizard
% % & @
N B ¢ B X
P
w8 Wizard Auctivek Activex Addin Data Progect
Maniaget Docarment T Document Exe
B 4 P [ ke
T [_osen ]
Edten Carcel
Controls

Help

Den't show this dialog n the lubue

Fig. 1.1 The Visual Basic Sartup Dialog Box



Visual Basic Project

Varioustypesof projectsthat you can createarelistedin Table 1.1 asfollows:

Table 1.1 Different Types of Projects Supported by Visual Basic 6.0

Project Name

Description

Standard EXE

For creating a stand alone application.

ActiveX EXE For creating an ActiveX executable component
that can be executed from other applications.
3 ActiveX DLL For creating ActiveX dynamic link library.
ActiveX Control For creating your own ActiveX control. An
ActiveX control is a basic element of user
interface. For Example, aTextBox or acommand
button, etc.
VBApplicationWizard  For setting up the skeleton of anew application.
VB Wizard M anager For collecting information from the user. After
theuser fillsout all therequired information, the
wizard proceeds to carry out a specified task.
7 DataProject For creating a data project, which is a
combination of standard EXE project and
various data access controls.
8 InternetInformation For creating an Internal Information Server (11S)
application that can run on a Web
Server (I1S)Application  server.
9 Addin For creating your own Add in for the Visual
Basic Integrated Development Environment
(VBIDE).
10 ActiveX DocumentDLL  For creating ActiveX documentsin DLL form.
11 ActiveX Document EXE  For creating ActiveX documentsin EXE form.
12 DHTMLApplication For building dynamic HTML pages.

1.3.1 Visual Basic Environment (I ntegrated Development
Environment)

Theworking environmentin Visual Basic (VB) incorporates several different
functionssuch asediting, designing, compiling and debugging within acommon
environment. For thisreason, theworking environment of VB isasoreferred to
asIntegrated Development Environment (IDE) asshownin Figure 1.2.

To start up VB, you need to follow these steps:
1. Click at Start button.

2. Click at Program ® Microsoft Visual Basic Sudio® Micraosoft
VB 6.0

Thiswill openaNew Project dia ogbox, asshowninFigure1.1, whichis
the startup dialog box. From thisdialog box, you can sel ect the desired project
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type. When you select, for example, a Standard EXE from the New Project
dialog box, VB startsanew project and showsthescreenasshowninFigure 1.2,
Thefollowing screenshot showstheinvolvement of Integrated Devel opment
Environment (IDE) inVisud Basic.

w5, Project] - Microsoft Yisual Basic [design]

Fée Edt View Project Format Debug Run Query Diagram Tools Add-Ins ‘Window Help

|B-5-BSE L 2@H 0|y =« MFAERAN T 00

Progect - Projecil
i = AR Rt -
General | . Project] - Form1 [Form) \\\ x| &
O g
L 2| ] = B Project1 (Project1)
...................................... 53 Forms
A o] R R 11 Formt (Farmi)
r“_—j-' et L
- o Properties - Form1
....... |me1 Farm
Sh= Alphabetic | Categorized |
BLE g o (Narme) Farm1
e SN e R = Appearance 1-30
(o J=] ke b sl > AutoRedraw  False
e i T = [BackColor [[] a+izoooo00Fa:
e BorderStyle 2 - Sizable
B o~ e e e e e S e Formi
ClipCartrols True
m m i~ AnkralPias Trie

Fig. 1.2 A Sandard EXE Project
Elements of VB IDE

TheVisua BasicIntegrated Devel opment Environment (VB IDE) consistsof the
followingdements

Title Bar: It isthe topmost bar displaying the title of the project .The
window titled Project 1isthenameof project containing the project files.

Form: It is the main feature of the VB application; it is the “Window’ or
‘Screen’ that users interact with. It can be considered as a ‘Canvas’ on which the
user placesthe objectsthat form an application. When anew project is started,
VB automatically suppliesoneform to work with; moreforms can be added as
the need arises. Forms are used to display things, such as TextBox, Label,
CommandButton, Graphics, and soon.

Toolbox Window: It hasaset of controls used for customizing forms.
These controls help the user in creating an interface between the user and the
application.

Properties Window: It helps in changing the property settings or
characteristicsof theformitself and also the elements of visual interfaceon the
form. Therearetwo columnsin the Propertieswindow: thefirst isthe property
namethat cannot be changed and the second i sthe setting of the property that can
be changed.

Project Explorer or Project Window: It showsthelist of formsand
modulesinaproject. A VB Project Explorer consstsof anumber of forms, modules
and controlsthat make up an application.



Form L ayout Window: It showshow bigaformisinreationtothescreen.
It al so displaysthe position of thewindow whereit will be displayed when the
projectisrun.

Code Editor Window: It is the place for writing VB code for your
application. By code we mean language statements, declarations and constants.
For entering application code, the code editor window serves as an editor. A
separate code editor window iscreated for each form or control that you createin
your gpplication. Withtheuse of the code editor window, any codeintheapplication
can be quickly viewed and edited.

o —
Pointer | x @@ | PictureBox '
Label | A @ | TextBox [Form1 Form =
Frame|"! J | CommandButton Alphabetic | Categorized |
CheckBox |F & | OptionButton (Mare) Formi Al
HScrollBar |Ed EE | ListBox Appearance 1-3D
a4 3 | VScrollBar AutoRedraw  False
Timer [ O | DriveListBox BackColor  [] &H8000OC
DirListBox |1 FileListBox BorderStyle 2 - Sizable
Shape|® ~ | Line Form1
~
Image E% Data e
OLE | Caption
Returns/sets the text displayved
in an object's title bar or below an
Fig. 1.3 (a) Toolbox Window Fig. 1.3 (b) Properties Window

ect . Projectl

Vla,v COde - Project] (Project]) =————f—— PI’O] ect name
p 'S Forms —e— ¥
VlaN Ob] ect m ¥ Form1 (Form1) \.‘\ Forms fOI da

™ Form module

Toggle folders

Fig.1.3(c) Project Window
Thefollowingisalist of common controlswith their description:

Table 1.2 Different Types of Intrinsic Controls and their Description

Control Description

Pointer Used for interacting with the controls on the form

PictureBox Used for displaying images

TextBox Used for accepting user input that can display only editable text
Frame Used for grouping other controls
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CommandButton ~ Used for initiating an action by pressing on the button
CheckBox Used for making achoicefor user (checked or unchecked)
OptionButton Used in groups where one at atime can be true

ListBox Used for providing alist of items

ComboBox Used for providing a short list of items

HScrollBar Used to scroll horizontally

VScrollBar Used to scroll vertically

Timer Used for performing tasks at particular intervals
DrivelListBox Used for accessing the system drives

DirListBox Used for accessing the directories on the system
FileListBox Used for accessing the files in the directory

Shape Used for drawing circles, squares, rectangles, ellipses
Line Used for drawing lines

Image Used for displaying images but has less capability than

the PictureBox

Data Used for connecting a database
OLE Used for interacting with other application of Windows
Labd Used for display texts that cannot be edited
VB IDE Modes
A VB applicationworksin either of thefollowing three modes:
- DesignMode
- RunMode
- Break/Suspended Mode

Whilean applicationisbeing created or designed, itisin thedesign mode.
When theapplicationisexecuting, itissaid to beintherunmode. And whilean
applicationisinastate of suspension, itissaid to bein the break mode.

Definition of Basic Terms

Application: An application is an assortment of objects that work together for
accomplishing something useful. Theapplicationin VB iscaled Proj ect. A project
could be calculation of mortgages, management of avideo store, the payroll for
1000 employeesor adating service.

Object: Anobjectisapart of softwarewith propertiesand functionsthat can be
changed. A window isan obj ect with propertieslike color, size, position on the
screen, etc. Thefunction of awindow, aso known asmethods, can be manipul ated,
moveit around, changethesize, openit and closeit. Thereisno need for writing the
codefor resizingawindow. Clicking and draggingwill do. The codewaswritten by
somebody and put together in asmall package called window object. Whenever
thereis aneed of awindow in a project, the window object can be copied and
pasted wherever it isneeded by changing itspropertiesfor color or szevery easily.
Itsbuilt-in methods can be used for opening and closingit or for resizing it whenever



required. When an application is created using objects and combining them for
producing results, it meansthe user is working in an obj ect-or iented environment.

Help TopicsDialog Box: The new Help Topics Dialog Box is the “Way in’ to
help information in an application. Toinvokethe Help Dial og Box, choosethe
content command from the Help menu. It providesthreetabsto help theuser to
find therequired information. Theinformation displayed onthesetabsistotally
dependent on theway the Hel p topi c filesand the content file are created. Each
tab hasitsown uniquefeatures.

Contents Tab: Thishdpsindisplayingthehel ptopicsby titleinthecategories
set up by you. Jumpsto topicsaswell asthe capability of running macros can be
created in other Hel p files. Additionally, the Contents tab topics can be
automati cally updated whenever thelatest rel ease of the gpplicationisingtaled on
the PC of the user. Jumpsto topicsor macrosare displayed as pageicons, while
headings aredisplayed as book iconson thedisplay.

I ndex Tab: Theold WinHelp 3.1 Search Dialog Box has been changed
and replaced by the Index tab. Thelndex tab providesyou the capability of looking
for topicsbased onthe keywordsthat you add to your Helpfile. These keywords
arethen sorted automatically from A to Z and any second-level entry isindented.

Find Tab: Thisisused for searchingthe help filefor topicscontaining a
particular word or phrase that hasbeen specified in thetop input box on thetab.
Thedistinctivefeatureof the Find tabisthat theword list the Find tabworksonis
created when the user clicksthe Find tab. This meansthat thereisno need of
building and sending alargeword list fileson the program disksfor thisto work.

1.3.2 Visual Basic Program Development Process

Generdly, thefollowing stepsarerequired for buildingaV B application:
Step 1: Designing thelnterface
Step 2: Setting Propertiesof the Controls (Obj ects)
Step 3: Writing the Procedures of the Events

Sepl: Designing thelnterface

Inour first example, thereisaneed of 6 L abelsand 2 Command buttons. These
objectsthat are put onaFormarecalled controls. For getting acontrol, gotothe
Toolbox, then click on the control you need, return to the Form and click and
drag the control to the sizeand position you want. Position the controlsasin the
followingdiagram:
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‘#y, Project] - Microsoft Visual Basic [design] - [Form1 [Form]] 5 application = |Dfl|

[ File Edt Yiew Project Format Debug Bun Query DiagramTools Add-Ins ‘Window Help ;Iﬂﬂ
[(B-h-BleEsbdEsoc] s | NEAFTRAR
] i

Project - Project]

(ml= = Project and

: Forn:
B y Project1 (Scorebrd.vbp} have been
=3 Forms riarad

B3 Formi (Score.Frm and saved.

]|
= o
[Labell Label ./F F
Alphabetic Cate&dzed

E Appearance -
Appearance 1-3D
[] &HOOFFFFFFE: -
BackStyle 1 - Opague
St BorderStyle.  |0-None
S1CTo bream the canral po e Caption Latiell
<= form; hick:it i the Tookiox; E::@"”' I &HB00000125
| : & avior
% .................... e Draglcon (Nane)
"Hﬂ ----- : e DragMode 0 - Marwal
ok vk fi Frahled Trie =l
‘BackColor
S sebs the background color used to display
ﬂ | » | ¥ text and graphics in an object.

Fig. 1.4 Visual Basic IDE

We can makethe bunch of controlsontheform moreattractive by changing
the Propertiesof the controlsin the PropertiesWindow. Each control hasa
wholeseriesof properties. But right now, weonly need thefollowing ones:

Alignmat = How text dignsin thecontrol
BackColor = Thecolor of thebackground
Caption = Thetext that will appear inthe control
Font =Thefonttypeandsize
ForeColor = Thecolor of thetext (foreground)

Just asin all Windows applications, you can select multiplecontrolswith
(Ctrl)+(Click) for changing aproperty for all of them at once. For instance, if
thereareal white backgrounds, select all controls, change ForeColor to white
anddl of themwill bemodified. Changetheformtolook liketheonebelow. Note
that thereisno need to changethe captionsfor Label4, Label 5 and Label 6 and
the color of the buttons cannot be changed. The color of the buttonsiswhat was
earlier called ‘IBM Grey’. Remember to save your project as often as you can.
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Flime AaBbYyZz

SELECT FONT AND SIZE
Script

[Viesor <]

SELECT FONT PROPERTY

CHOOSE ALL LABELS THAT HAVE
SAME PROPERTY

Fig. 1.5 Design Mode

2

= Form1 [_”EW;' DE|a
2 4 [ B Project] (Scorebrd.vbp)
= =5 Forms
[ Form1 (Score. frm)

|erm1 Form
Alphabetic | Categorized |
Moveable True

MNegotateMenus True
OLEDropMode 0 - None

Palsti= (None)
PaletteMode 0 - Halftone
Picture (Bitmap)

RightToLeft False
ScaleHeight 401

Scaleleft 0
ScaleMode 3 - Pixel
End of Game ScaleTon 0

ScaleWidth 425
& et ShowlInTaskbar  True
e - - StartUpPosition 2 - CenterScreen

ag
To create picture background op 2520
for form, find picture then use [Visible True
Picture property WhatsThisButton False

Fig. 1.6 Final Display

Atthispoint, if you Run theapplication, your Formwill gppear just theway
it was created. However, absolutely nothing happensif you click on any of the
controls. Some eventsoccur; theform opens, abuttonisclicked, etc. But nothing
tell stheform what should be donewhenit seesan event. Thisisthereason that we
haveto writecode, whichisalsoknownasscript.
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il Project - Project] x|
r =) ”E End If

End Sub

Label4.Caption =

Projectl {Scorebrd.vbp)
-5 Forms

|' When the End of Game by
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: PEOCIE SN .

'l "we, mAant to.close
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IForml Form ;] End
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{Marne) Form1 - 4 I I
1 |Appearance 1-30 '

Fig. 1.7 (a) Project Explorer Window

Fig. 1.7(b) Code Editor Window

For switching between the Code window and the Form window, thebuttons

just over the Project Explorer window [(Figure 1.7 (9)].

Onceyou areinthe Codewindow, you can seedll the codesfor the project
or thecodefor oneevent at atime. Usethe buttonsin thelower | eft-hand corner

(Figure 1.7 (b)).

For sel ecting the obj ect and the event you want to code, usethetwo List
boxesgiven at thetop of the Codewindow: theleft buttonisfor the object and the
right button isfor theevent. Start with General ... Declar ationsand then Form

...Load, etc.
Sep 3: WritetheProceduresof the Events

M Project1 - frmScoreboard (Code)

|(General] vI ]tDecLuralions]
A [ab] |‘ We need 2 wariables to serve as counters so Tl
o * we'll declare both as Integer numbers. =1
= ' The String variables will hold the team names.
WV o ' The Explicit word will be covered in
' the pext lesson.
o Note the use of a prefix for the names of
]| = all controls and wariables, r example:
R, str for a String, 1lbl for a Label, btn for a Button, etc.
=
- 3 tion Explicit
oD ® it il
Dim intHomeScore As Integer
& Dim intVisitorScore As Integer
Dim =scrVis As Scring
ﬁ % Dim strHome As String

Fig. 1.8 Showing the Code




%]

_ General | P DProject1 - frmScoreboard (Code)
k "EI f{GeneraI] j I[Declarations} lJ
A [al j
v "The Form L rent i 7 e | d when the Form
=
]7 'y 95 e % ...‘__ 8
EB
al Erivate Sub Fcrm_]'_ead(}
oM - 1blTitle.Caption = "SCOREBOARD"™
= 1blVisScore.Caption = 0
2 lblHomeScore.Caption = 0
2| @ lblMessage.Caption = "GAME IS TIED!"™
lblHalf.Caption = 1
B "~ intHomeScore = 0
T intVisitorScore = 0
H = " Get team names and display them:
il strVis = InputBox("Enter Visitor team name")
oL ] strHome = InputBox ("Enter Home team name")
1blVisitor.Caption = strVis
lblHome .Caption = strHome
End Sub
v

Fig. 1.9 Showing the Code of Form_Load Event

Now we can Run it and find something happening. When the Form loads,
itwill initidizethefieldsthat were specifiedinthecode.

1.3.3 Opening/Saving Running a Visual Basic Project

Creating and SavingaNew Program
1. Start VB from the Windows start menu.

Thelarge VB window appearswith aNew Proj ect dialog box (as shown
inFigurel.1). (In casethereisno dialog box, bring it up through File>
New Proj ect).

Select Sandar d Exe. TheVB window will show Project1 with an empty
Forml (asshowninFigurel.2).

2. Nametheproject.

Select Project ® Projectl Properties. IntheProject Propertiesdiaog
box, change Pr oj ect 1 to your project name, say Sample.

Thetitle bar onthe VB window changesto match.
3. Nametheform and set theform caption.

The Propertieswindow at theright side of the VB window showsthe
propertiesfor theform. Thefirst property at thetop of thelistis Name.
Changethenameto, say frmSamplel.

Thetitle bar in the Form window changesto match as shownin Figure
1.10.
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| Welecome in the New Era of Visual Basic 6.0

Fig. 1.10 Showing Change in the Title Bar

Scroll downto Caption still remaininginthe Propertieswindow. Rename
the caption with the same name asthe project, say Sample.

Thetitlebar ontheformwill changeautomatically to match.

. Savetheform (you should aways nameand savetheform beforeyou save

the project).

Select File® SavefrmSamplelAs.... The SaveFileAsandthe Save
Project As dialog boxes appear (as shown in Figures 1.11 and 1.12
respectively). The Save in textbox shows the folder’s name where the
formwill besaved. TheformfilenamefrmSamplel.frm shouldappearin
the Filenamebox (if not, typeinthe correct name). Click on Save.

- 2 )|
Save in | _JVBSB . L] Iff -
) Template
1 Tsqgl
_'Wizards
B3 fimSample1
[ Samplel
File name: — |fimS ample1 Save |
Save astype: | Form Files [ fren) ﬂ Cancel
Help |

Fig. 1.11 SaveFileasDialog Box (to save formfile as frmSamplel.frm)

Theformissaved.

. Savetheproject (be sureto name and save theform before you save the

project).

Select File ® Save Project As .... The Save Project As dialog box
appears(Figure 1.12). The Savein TextBox should show thecorrect fol der
(the oneyou just created for theform). The File name box should show
the correct name (Sample.vbp inthisexample). Click on Save.



= = : agl Introduction to
| - " < ' Graphical user

Savein [ VB9 ~| « @ cf - ® Interface

) Template

aTsq

) Wizards

File name: '.-S;;ample Save

Save as type: | Project Files [* vbp) j Cancel |

Help

Fig. 1.12 Save Project as Dialog Box (to save project file as Sample.vbp)

Theprojectissaved.

After naming and saving theformandtheproject, it isbetter to exit and then
restart VB for making surethat the project can berestored beforeinvesting
alot of work init.

Restoring/Opening an Existing Program
1. StatVB.

FindVisua Basic on theWindows Start menu and start it.

Thelarge VB window appearswith aNew Proj ect dialog box. Choose
the Existing tab (asshown in Figure 1.13). If thereisno diaog box, bring
itupby File>Open Project.

A
-

Mew Ewstng | Recenl

Look in: | 3 vB98 =] - ® et -

3 Temglate

A Tegl

) Wizards

8 Samele

File name: | Open
Files of lype | Proyect Files ["vbe:" mak." vbg) - Cancdl |

Help

Do show this dialog in the fubuse

Fig. 1.13 New Project Dialog Box (to choose the Existing Project)

Navigateto thefolder that was created earlier. Therewill bea.vbp filefor
the project created earlier (Sample.vbp inthisexample). Select that file.

Alternaivey, for navigating to the project folder, you can useMy Computer
or Windows Explorer instead of the Start menu. The VB startsand opens
that project whenthe.vbpfileor the .frmfileisdoubleclicked.
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Therestored project appearsin the VB window. The project name appears
inthetitlebar.

2. Opentheform.

Aniconfor afolder of formsappearsin the Pr oj ect window ontheright
side of the VB window. Open thisfolder and select theform you saved.
Click ontheView Codeand View Obj ect iconsfor displaying thecodeor
formlayout windows.

Now you areready to add controlsand codeto theform. At any time, you
can use File> SavefrmSamplel and File> Save Pr oj ect to save your
changesto theform and the project without going through the SaveAs...
didog.

Running the Program

Therearevariouswaysof running your program:
- Pressthe F5 key.
- OntheVB menu bar, goto Runand click Start (Run > Sart).
- OntheVB toolbar, click theVB Runicon (thearrow).

The program window appears and looks similar to the form that was
designed. Thewindow controlsare active. The program behaveslike any other
window on thedesktop whileit isrunning; you can minimizeit, moveit, etc.

o) < Bl

Welecome in the New Era of Visual Basic 6.0

Fig. 1.14 Output of Sample Program

From the design mode, theindicator on the Visual Basic (VB) window
title bar changesto therun mode. Several itemsin the VB window disappear
during therun mode and several menu and Tool Bar operations are not enabl ed.

Sopping the Program

Therearevariouswaysof stopping your program:

- Inthewindow of your program, click the Exit button or menu (if you are
provided one).



- Inthetitlebar of your program window, click the Close button (VB aways
providesone).

- OntheVB menu bar, goto Run and click Stop (Run > Stop).
- OntheVB toolbar, click theVB Sop icon (the box).

Fromtherun mode, theindicator ontheV B window title bar changes to
the design mode. Items in the VB window reappear, and menu and tool bar
operationsareenabled again.

Examining the Program in the Break Mode

Asthe program runs, there are several ways of put VB inthe break mode:
- OntheVB menu bar, goto Runand click Break (Run > Break).
- OntheVB toolbar, click the Break icon (thevertical bars).
- Your program reaches abreakpoint or experiencesan error.

Printing Visual Basic Project

Surprisingly, thereisno Printer control. Unlikemost of thethingsinVB, sending
output to the printer can beatiresome process. It requires sending alonglist of
instructionsto the printer describing exactly theway the output should look like.

Despitethe problemssometimesfaced with printing, you caneasily learnto
control al theaspectsof printing that includethefont of individua charactersthat
issent by the application to the printer. The control needed for printing provides
accuracy and it letsyou control al theprinting details.

Exiting Visual Basic
Thefollowingarethewaystoexit VB:
- Onthemenu bar, gotheFileand click Exit (File> Exit).

- OntheVB window titlebar, click the Close button.
VB will giveyou awarningif you haveforgotten to save your work.

Check Your Progress
9. Givethedefinition of projectinVisua Basic(VB).
10. What isthefull form of IDE?
11. Whichwindow displaysall formsand modulesof therequired application?
12. Inwhichwindow we canwrite code?
13. InHow many modesaV B application can work?
14. Explainthestepsrequiredfor theVisua Basic application.

Introduction to
Graphical user

NOTES

Self-Instructional
Material

Interface

19



Introduction to
Graphical user
Interface

20

NOTES

Self-Instructional
Material

1.4 ANSWERS TO CHECK YOUR PROGRESS

QUESTIONS

1. Visud Basicisathird-generation event driven programming languagefrom
Microsoft known for its Component Object Mode (COM).

2. Graphicad User Interface(GUI) applicationsaredevelopedinVisud Basic.

3. Following arethefeaturesof Visual Basic:

It provides acommon programming platform acrossall MS-Office
goplications.

It offers many tool sthat provideaquick and easy way to develop an
goplication.

It a S0 provides many wizardsthat can automatetasksor even automate
coding.

It supportsActivexX Control, withwhichyou can cresteyour ownActiveX
control and useit inyour application.

It hasan n-tier architecture.

It offersquick error detection/correction.

It comes with a full set of objects for ‘Drawing’ the application.

It respondsto the action of the mouse and the keyboard.

It hasaccessto the clipboard and printer.

It comeswithafull array of string handling, mathematica and graphics
functions.

It can handle dynamic and fixed variablesand control arrays.

It supports sequentiad and random accessfiles.

It has powerful toolsfor database access.

It has a package and deployment wizard to make distribution of
applicationseasy.

4. Therewereatotd of six different versionsof Visual Basic released (1.0,
1.0forMS-DOS, 2.0, 3.0,4.0,5.0, and 6.0). Thelast version of Visual
Basic, verson 6.0wasreleasedin1998. After Visua Basic 6.0, Microsoft
moved Visua Basic tothe. NET Framework.

5. TheEnterprise Editionisthemost powerful version of VB 6.0.

6. Aneventissomething that occurswhen button being clicked by the user or
aform being opened. The operation is driven by event because every
execution isaresult of someevent.

7. The TextBox control supports several events, such as Change, Click,
MouseMoveand others, that will belisted inthedrop-downlist of Properties
inthe codewindow for the TextBox control.



10.
1.
12.
13.

14.

. You can start VB 6.0 by thefollowing three steps:

Click at Program® Microsoft VB Studio® Microsoft VB6.0

. A projectin VB isacollection of severa typesof filesthat make up your

program. An applicationisthefinal program that isused by people.

Thefull form of IDE isIntegrated Devel opment Environment.

Project window displaysal formsand modulesof therequired application?
In Code editor window we can write code.

A Visua Basic application worksin Design mode, Run mode and Break/
Suspended mode.

Generdly, thefollowing stepsarerequired for buildingaV B application:
Step 1: Designing theinterface

Step 2: Setting propertiesof the control s (objects)

Step 3: Writing the procedures of the events

1.5

SUMMARY

- TheVisud Basic(VB) programming environment providesall thefeatures

that arerequired to develop agraphical user interface.

- It provides a common programming platform across al MS-Office

goplicaions.

- It offers many tools that provide a quick and easy way to develop an

goplication.

- It supportsActiveX Control, with which you can create your ownActiveX

control and useit inyour application.

- It hasapackage and depl oyment wizard to make di stribution of gpplications

easy.

- Theorigina Visua Basicfor Disk Operating System (DOS) and Visual

Basic for Windowswereintroduced in 1991.

- Visua Basic 3.0 wasapowerful languagebut it wasreasonably small.
- Theaddition of classesto thelanguagein Visual Basic 4.0 madeit much

morecomplex.

- Though more support for database programming and other topicslikecustom

controlsinVersions 4.0, 5.0 and 6.0 madeit even more complex, Visua
Basic remained an easy to understand language.

- Visual Basic.NET speeded up the expansion of Visual Basicimmensely.

The.NET framework added various powerful new tools.
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- Visual Basic 6.0 for Windows requires Microsoft Windows 95/Windows

NT 3.51, a486 processor and aminimum RAM of 16 MB.

- InaVB project, the occurring processes haveto be associated with events.
- Aneventissomething that occurswhen button being clicked by theuser or

aform being opened. The operation is driven by event because every
execution isaresult of someevent.

- TheTextBox control supportsseverd events, such asChange, Click, Mouse

Moveand othersthat will belistedinthedrop-downlist of Propertiesinthe
codewindow for the TextBox control.

- Thecodeentered inthe Changeevent firesin caseof achangeinthe contents

of theTextBox.

- Methods make an object do something. Events are what occur when

something isdone by an object.

- VB 6.0wasreleased inmid-1998. It isstarted either by clicking the VB

icon or Programs® Microsoft-VB 6.0® VB 6.0.

- The Project Explorer window provides forms, classes and modules

collectively inagroup as el ementsto the programmer.

- For openingaVB environment and working with it, select and click on

Microsoft Visua Basic 6.0inthestart menu.

- A projectin VB isacollection of severa typesof filesthat make up your

program. An applicationisthefina programthat isused by people.

- Theworking environment in VB incorporates severa different functions

such as editing, designing, compiling and debugging within acommon
environmen.

- TitleBar isthetopmost bar displaying thetitle of the project.
- Formis the main feature of the VB application; it is the “Window’ or ‘Screen’

that users interact with. It can be considered as a “‘Canvas’ on which the
user placesthe objectsthat form an application.

- ToolBox window hasaset of controlsused for customizing forms. These

controls help the user in creating an interface between the user and the
application.

- Propertieswindow hel psin changing the property settingsor characteristics

of theformitsdlf and dsothed ementsof visud interfaceontheform. There
aretwo columnsin the Propertieswindow: thefirst isthe property name
that cannot be changed and the second is the setting of the property that
can be changed.

- Project explorer or project window showsthelist of formsand modulesin

aproject. A VB Project Explorer consists of anumber of forms, modules
and controlsthat make up an application.



- Form layout window shows how bigaformisin relation to the screen. It 'gtroilﬂc'filon to
raphical user

asodisplaysthe position of thewindow whereit will bedisplayed when the Interface
projectisrun.

- Codeeditor window isthe placefor writing VB codefor your application.
By code we mean language statements, declarationsand constants. For
entering application code, the code editor window servesasan editor.

- Whilean applicationisbeing created or designed, it isinthe design mode.
Whenthe applicationisexecuting, itissaid to bein therun mode.

- An application is an assortment of objects that work together for
accomplishing something useful. Thegpplicationin VB iscalled Project. A
project could be ca culation of mortgages, management of avideo store,
the payroll for 1000 employeesor adating service.

- Anobjectisapart of softwarewith properties and functionsthat can be
changed. A window isan object with propertieslikecolor, size, positionon
the screen, etc. Thefunction of awindow, also known asmethods.

- Thecodewaswritten by somebody and put together in asmall package
caled window object.

- The new Help Topics dialog box is the ‘Way In’ to Help information inan
application. Toinvokethe Hel p dia og box, choosethe content command
fromtheHel p menu.

- Contentstab hel psin displaying the Hel p topi cs by titlein the categories set
up by you. Jumpsto topicsaswell asthe capability of running macroscan
becreated in other Helpfiles.

- We can makethe bunch of controlson theform moreattractive by changing
the Properties of the controlsin the Propertieswindow.

- The program window appears and looks similar to the form that was
designed. Thewindow controlsareactive. The program behaveslikeany
other window onthe desktop whileitisrunning; you can minimizeit, move
it, etc.

- Fromthedesign mode, theindicator ontheVisud Basic (VB) window title
bar changesto therun mode. Several itemsintheV B window disappear
during therunmodeand severd menu and toolbar operationsarenot enabl ed.

- Fromtherunmode, theindicator onthe VB window titlebar changestothe
design mode. Itemsin the VB window reappear, and menu and toolbar
operationsareenabled again.

- Surprisingly, thereisno Printer control. Unlikemost of thethingsinVB,
sending output the printer can beatiresome process. It requires sending a
long list of instructionsto the printer describing exactly theway the output
shouldlook like,
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- Despitethe problems sometimesfaced with printing, you can eesily learn to

contral al theaspectsof printing that includethefont of individua characters
that issent by the applicationto the printer.

- Thecontrol needed for printing providesaccuracy and it letsyou control all

theprinting detalls.

1.6 KEY WORDS

- Application: A collection of objectsthat work together to accomplish

something useful. In VB, theapplicationiscalled Project.

- Object: A pieceof softwarethat has propertiesand functionsthat can be

manipulated.

- Titlebar: Thetopmost bar displaying thetitle of the project.
- Form: The heart of a VB application; it is the “Screen’ or “Window’ that

theusearsinteract with.

- Properties window: The window which lets the user change the

characteristicsor the property settings of theformitself aswell asof the
visud interfaced ementsontheform.

- Project explorer or project window: Thewindow which showsthelist of

formsand modulesin aproject.

- Form layout window: The window which showshow bigaformisin

relation tothe screen.

- Codeeditor windows; Thewindow wheretheV B codeiswritten for an

application.

1.7

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

Lo

© 0o N o gk~ WD

Explainabout theVisua BasicIDE.

Describeany four featuresof Visud Basic.

Explain about the properties and methods.

Visua Basicwasdevel opedinwhichyear?

State about the new features of Visua Basic 6.0.

What is Standard EXE?

Namethedifferent typesof projectsthat can becreated in VB.
Why weuseActiveX Control?

Definetheterm Object.



Long-Answer Questions

1. Discuss about the Project in VB 6.0? How many types of project’s are
thereinVisua Basc? Explan each of thembriefly.
Anayseabout theVisud BascIDE?
Discussabout the Visual Basic development processin detail.
Explain how to opening, saving and running theVisua Basic Project.
Elaborate briefly onthe opening an existing programinVisua Basic.

Create the simple Hello World application in Visua Basic working
environment. Giving codeand output.

7. Briefly describeeach of thefollowing IDE features:
a. Toolbox
b. Form
c. ToolBox Window
d. Explorer window

S L O
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UNIT 2 USING THE TOOLBOX

2.0 Introduction

2.1 Objectives

2.2 Workingwith Toolbar

2.3 Use of the Toolbox

2.4 Project Programming Structurein Visual BasicApplication

2.5 Event and Event Driven Procedures

2.6 Answersto Check Your Progress Questions

2.7 Summary

2.8 Key Words

2.9 Sdf-Assessment Questions and Exercises
2.10 Further Readings

2.0 INTRODUCTION

The Toolbox window displayscontrolsthat you can add toVisud Studio projects
Tocustomizethe Toolbox by adding pagestoit or by adding controlsby usngthe
Additional Controlscommand from the Toolsmenu.

InVisual Basic (VB) Toolbox isapalette of controls CommandButtons,
CheckBox, TextBox, ListBox, and ComboBox that can be dragged-and dropped
onto auser form. For VB, to makethe Toolbox available, form must haveopenin
design mode. Toolbox appearsin conjunction with designer views, such asthe
designer view of aXAML fileor aWindowsFormsApp project. Toolbox display$
only those control sthat can be used inthe current design mode.

A toolbar isabar that displaysin the top section under the main menu. A
toolbar isaclassic control container. It can host text, buttons, etc. No Windows
application wouldtruly be compl etewithout at | east onetool bar. Toolbarsprovide
aquick way for users to perform tasks without having to navigate the application’s
menu system. Tool barsarereferred to astool Stripsin Visual Basic.

AVisud Basicprogramisbuilt upfrom standard buildingblocks. A project in
turn can contain oneor moreassemblies. Each assembly iscompiled fromoneor
moresourcefiles A sourcefile providesthedefinition andimplementation of classes,
structures, modules, and interfaces, which ultimately contain al the VB code.

An event is an action or occurrence recognized by softwareoften
originating asynchronoudy fromtheexternd environment, that may behandled by
the software. Event driven programming iswhena program isdesignedtorespon|
to user engagement invariousforms. Itisknownasa programming paradigmin
which the flow of program execution is determined by ‘Events’. Events are any
user interaction, such asaclick or key press, in response to prompt from the
system. InVisual Basic event procedureisaprocedurethat executeson aspecific
event, such asclick button event or action by aVisua Basic (VB) object.
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Inthisunit, youwill study about thetoolbar, toolbox, project programming
structureof Visual Basic application, event and event driven proceduresin Visual
Basic.

2.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Learn about the basi ¢ structure of Visual Basic program
- Understand theVisua Basic Projects
- Abletowork with toolbox
- Explainabout theVisud Basicenvironment
- Definetheterm event and event driven procedure

2.2 WORKING WITH TOOLBAR

A*Toolbar’is a bar that displays in the top section under the main menu. Following
arethe screenshot.

= WindowsFormsApplicationl - Microsoft Visual Studio

File Edit View  Project  Build De’mﬂ Team Data Tools Architec

Atoolbar isaclassic control container. It can host text, buttons, etc. Itisup
to you to decide whether your application needsatool bar and what you want to
positiononit. A Toolbar isprimarily acontai ner, which itself means nothing and
doesn’t even do anything. The controls you position on it give it meaning. Still,
because of itspogition, it enjoyssomevisua characteristicsbut d soimposessome
restrictionsto itsobjects. Althoughit isacontainer, aToolbar must be hosted by
another container. For thisreason, thedimens ons, namely thewidth, of atoolbar
areredtricted tothoseof itshost. When you add atool bar toaform, it automatically
positionsitsef inthetop section of theform and usesthe samewidth astheform.
Thismeansthat thedefault Dock vaueof aToolbar is displayed at thetop.

Toolbar iscreated visudly or programmaticaly. To createtoolbars, the NET
Framework providesaclassnamed Tool Stri p.TheTool Stri p classis
derived from the Scrollable Control class and implements both
thel Conponent andthel Di sposabl e interfaces.

Therefore, to start atoolbar, declare avariable of this class. Because a
Toolbar ishosted by acontainer, namely aform, if youwant to display it, you
should (must) addittothe controls collection of itshogt. Followingisthe codefor
creatingtoolbar:

Imports System.Windows.Forms



Public Class Exercise

Inherits System.Windows.Forms.Form

Dim tbrStandard As ToolStrip

Public Sub New ()
tbrStandard = New ToolStrip

Controls.Add (tbrStandard)
End Sub

<STAThread () >
Public Shared Function Main() As Integer

Application.Run (New Exercise)

Return 0

End Function

End Class
B =10] %]

For creating atool bar visually, sel ect the Contai ner section, the Toolbox
providesaTool Strip button that you can click and click your form.

2.3 USE OF THE TOOLBOX

The toolbox window displayscontrolsthat you can add to Visua Studio projecty

To open toolbox, chooseView ® Toolbox from the menu bar, or
press Ctrl+Alt+X.
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Toolbox

I+ Al Wi

I+ Comn

4 Containers
k  Pointer

utPanel

I WPF Interoperability

4 General

You can drag and drop different control s onto the surface of the designer
you areusing, and to resize and position the controls.

Toolbox appearsin conjunction with designer views, such asthe designer
view of aXAML fileor aWindows FormsApp project. Toolbox displaysonly
those controls that can be used in the current designer. You can search
within Toolbox tofurther filter theitemsthat appear.

24 PROJECT PROGRAMMING STRUCTURE IN
VISUAL BASIC APPLICATION

Without knowing thebasi c softwarelanguageslike C and C++itiseasy tolearn
VB.NET why becauseitsdrag and drop feature, but while making an application
inconsoleitismandatory to know about theflow of the code sofollowing arethe
stepsto be placed in the code.

A VB.NET program consistsof thefollowing:
Namespace Declaration
Oneor More Procedures
A Classor Module
Variables
TheMain Procedure
Comments
Statementsand Expressions



HelloWorld Program Using the Toolbox

Sep 1 Create anew consol e application.
Sep 2 Add thefollowing code:

Imports System NOTES
Module Modulel

‘Prints Hello Guru99
Sub Main ()

Console.WriteLine (“Hello Guru99”)
Console.ReadKey ()

End Sub
End Module

Sep 3 Click the Start button from thetool bar to runit. It should print thefollowing
ontheconsole: Beginner Tutorid

B filey ¥ C:fUsersfadmin/Documents/NVisual Studio

Hello Guru%9?

Following arethevarious parts of the above program:

Imports System

“Module Modulel

* Prints Hello Guru99 e
- Sub Main() o
Console.WriteLine("Hello Gurugg9™) e

Console.ReadKey() o
End Sub o

End Module

Self-Instructional
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Explanation of Code

1.

7.
8.

Thisiscalled the namespace declaration. What wearedoingisthat weare
including anamespacewith thename Systeminto our programming structure.,
After that, wewill be ableto accessdl themethodsthat have been defined
inthat namespacewithout getting an error.

Thisiscaled amoduledeclaration. Here, wehave declared amodule named
Modulel. Visua Basic (VB) isan object-oriented language. Hencewe
must haveaclassmodulein every program. It isingdethismodulethat you
will be ableto define the dataand methodsto be used by your program.

This isacomment. To mark it asa comment, we added a single quote (‘) to
thebeginning of the sentence. The VB compiler will not processthis part.
The purpose of commentsistoimprovethe readability of the code. Use
them to explain the meaning of various statementsin your code. Anyone
reading through your codewill find it easy to understand.

A VB module or class can have more than one procedures. Itisinside
procedureswhere you should define your executable code. Thismeans
that the procedure will definethe classbehaviour. A procedurecan bea
Function, Sub, Get, Set, AddHandler, Operator, RemoveHandler, or
RaiseEvent. Inthisline, wedefined the Main sub-procedure. Thismarks
theentry pointinall VB programs. It defineswhat themodulewill dowhen
itisexecuted.

Thisiswherewe have specified the behaviour of the primary method. The
Wi t eLi ne method belongsto the Consoleclass, anditisdefinedinsde
the System namespace. Remember thiswasimported into thecode. This
statement makesthe program print thetext Hello Guru99 on the console
when executed.

Thislinewill prevent thescreen from dosing or exiting soon after theprogram
has been executed. The screenwill pauseand wait for the user to perform
anactiontocloseit.

Closing themain sub-procedure.
Endingthemodule.

Classes

InVB, weuse classesto defineablueprint for adatatype. It does not mean that
aclassdefinitionisadatadefinition, but it describeswhat an object of that class
will be made of and the operationsthat we can perform on such an object.

Anobjectisaninstance of aclass. Theclassmembersarethemethodsand

variablesdefined withintheclass.

Todefineaclass, weusethed ass keyword, which should befollowed

by the name of the class, the classbody, andtheEnd O ass statement. Thisis
described inthefoll owing syntax:



[ <attributelist> ] [ accessmodifier ] _
Class name
[ Inherits classname ]
[ statements ]
End Class
Here,
Theat t ri but eLi st denotesalist of attributesthat areto be applied
totheclass.
TheaccessMdi fi er istheaccesslevd of thedefinedclass. Itis
an optional parameter and can take values like Public, Protected,
Protected Friend, Friend, and Private.

Thelnheritsdenotesany parent classthat it inherits.
Following isexamplecodeto createaclassin VB -
Step 1 Create anew console gpplication.

Sep 2 Add thefollowing code:
Imports System
Module Modulel

Class Figure
Public length As Double

Public breadth As Double
End Class
Sub Main()
Dim Rectangle As Figure = New Figure()

Dim area As Double = 0.0
Rectangle.length = 8.0

Rectangle.breadth = 7.0
area = Rectangle.length * Rectangle.breadth

Console.WriteLine (“Area of Rectangle is : {0}",
area)

Console.ReadKey ()

End Sub

End Module
Sep 3 Runthecodeby clicking the Start button from the Toolbar. You will get the
followingwindow:
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[ Ch\Users\admin'DocumentsiVisual Studic
Area of Hectangle is = 56

We have used thefollowing code:

Modulel vb* & X

| B¥E (General) - E!E (De

—;‘-1cdule cdhl_e_o

= Class Figure e
Public length As Double o
Public breadth As Double o

End Class

= Sub Mainf)
Dim Rectahgle As Figure = New
Dim area As Double = @.@
Rectangle.length = 8.8

Rectangle.breadth = 7. BQ
area = Rectangle. length ectangle.breadth

Console.WriteLine("&rea of Rectangle is : {&}", area) @

ConsolegBeadKey() @
| End Sub
End Module

Explanation of Code

. Creating amodulenamed Modulel.
. Creating aclassnamed Figure.
. Cresating aclassmember named length of type Double. Itsaccesslevel has

been set to public meaning that it will be accessed publicly.

. Creating aclass member named breadth of type Double. Itsaccess|evel

has been set to public meaning that it will be accessed publicly.

. Endingtheclass.
6. Creating themain sub procedure.
. Creating an object named Rectangle. Thisobject will be of typefigure,

meaning that it will be capableof accessing all themembersdefinedinsde
theFigureclass.

. Defining avariable named areaof type Doubleandinitidizingitsvaueto

0.0.

. Accessing thelength property definedintheFigureclassandinitidizingits

vaueto 8.0.



10. Accessing thebreadth property definedinthe Figureclassandinitiaizeits Using the Toolbox
valueto7.0.

11. Cdculaingtheareaof therectangleby multiplying thevaluesof length and
breadth. Theresult of thisca culationwill beassignedtotheareavariable.

12. Printing sometext and the areaof therectangle onthe console.
13. Pausing the consolewaiting for auser totake actionto closeit.
14. Endingthe sub-procedure.

15. Endingtheclass.

NOTES

Sructure

A structureisauser-defined datatype. The Structure provide uswith away of
packaging data of different types together. A structure is declared using the
St r uct ur e keyword. Exampleto createastructurein VB:
Sep 1 Create anew consol e application.

Sep 2 Add thefollowing code:
Module Modulel

Structure Struct
Public x As Integer
Public y As Integer

End Structure

Sub Main ()
Dim st As New Struct
st.x = 10
st.y = 20
Dim sum As Integer = st.x + st.y
Console.WriteLine (“"The result is {0}”, sum)

Console.ReadKey ()

End Sub
End Module

Sep 3 Runthecodeby clicking the Start button from the Tool bar. You should get
thefollowingwindow:

[ CAUserstadmin'DocumentsiVisual Studio
The result iz 38
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We have used thefollowing code:

BiE (General)

El Structure Struct

Public x As Integer e
Public y As Integer o

End Structure

= Sub Main()
Dim st As New Struct
st.x = lﬁe
sty = 289
Dim sum As Integer = st.x + st.y @
Conscle.WriteLine("The result is {@}", sum) °
Console.ReadKey()

End Sub "Main

End Module 0

Explanation of Code

10.

11.
12.
13.
14.

Creating amodule named Modulel.
Creatingastructurenamed St r uct .

Creatingavariablex of typeinteger. Itsaccess|evel hasbeen set to Public
to makeit publicly accessible.

Creating avariabley of typeinteger. Itsaccesslevel hasbeen set to Public
to makeit publicly accessible.

End of thestructure.
Creating themain sub procedure.

Creating an object named st of type St r uct . Thismeansthat it will be
capableof accessing al the properties defined within the structure named
Struct.

Accessingthevarigblex defined withinthestructure St r uct andinitiaizing
itsvalueto 10.

Accessngthevariabley defined withinthestructure St r uct andinitidizing
itsvaueto 20.

Definingthevariablesum andinitidizingitsvaueto thesum of thevauesof
theabovetwo variables.

Printing sometext and the result of the above operation on the console.
Pausi ng the consol ewindow waiting for auser to take actionto closeit.
End of themain sub procedure.

End of themodule.



Using Microsoft Visual Studio IDE Using the Toolbox

IDE standsfor Integrated Devel opment Environment. That iswherethecodeis
written. Themost popular form of IDE for VB programmingisMicrosoft Visua

Studio. NOTES

Towriteyour code, you need to createanew project. Thefollowing steps
can helpyou achievethis.

Sep 1 OpenVisual Studio, and click the File menu, Choose New then Project
from the Tool bar.

bd onzo'efioplication3 - Microsoft Visual Stadio
. ! VIEW PROJECT BULD DEELG TEAM TOOLS TEST ARCHITECTURE  ANALYZE

WINDOW
ICp_l o v [ _project.. Cure Shitt N i
(ipen A B Wb Site... Shift Al N
e

Add to Scurce Contral Team Project..
Fle.. Cirli N

o & 6T

Add "
Cloce Project From Existing Code..
E3  Close Seluticn F
B Save Moculel wb crrl-§
Save Moculel wh fc.. iy
Advarcad Save Opticns..
i Savesll Crl-Shift+S  Liie: 4@1", messape)
Export Template..,
Source Control r
Page Sdup...
Print.. Ctrl-P

§f B

Acrennt Sethirgs. .

Recent Files 3
Recent Mrojects and Solutions 3

B Edit At+Fi

Sep 2 Onthenew window, click Visual Basic from theleft vertical navigation
pane. Choose Window FormsApplication.

New Project
I Recent
4 Installed
Vicual Bacic
4 Templates
e VB
|Vl Raic ] ™| WoF Application Visusl Basic
= >
Windows
, WE
b Web E Corzaole Application Vicual Basic
&+ Office/SharePoint
/]
Couc gJ ASP.MET Web /ipplicaton Vicual Basic
LightSwitzh
. VB
Reporting %i! Clase Liorary Vizual Bazic
Sitverlight s
VB
Test Jé! Portable Class Librany Vicual Basic
WCF :
' ~~VB
Wtk #  Silverlight A\pplcation Vicual Bacic
I Visual C#
VB
Wallpuch G W Silverlight Class Library Visusl Basic
I Visual F# 13 b
-
E Online Click Fereto co online and find templates.
Name: WindowsApplication3
Location: | shwsersiadmin'documentsivisual studio 2013 Prejects -
Solutior: | Create rew solution -
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Using the Toolbox Sep 3 Giveitanameand click the OK button. The project will be created.

You will haveaWindowstype application project developed. By dragging
and dropping e ements, thisform of project will allow you to create a Graphical
User Interface.

An gpplication that runs on the consolewould need to bebuilt. Thisneeds
that you createaproject for ConsoleProgram. Thefollowing stepswill help you
inachievingthis.

Step 1 Open Visua Studio, and click the File menu, Choose New then Project
from theToolbar.

bd onczoefoplicat on - Microsoft Vicual Stadic
I VIEW PROIECT BULD DEELG  TEAM  TOOLS TEST ARCHITECTURE  ANALYZZ

NOTES

WINDOW

IE[\_| e v R preea.. Cirleshift+ 1l a
Fipen i ¥ @ WcbSte.. Skift 1 Altt N
Addto Scurce Control f®  Team Pioject.. I
Add » B Fllen Cirlh N —
Cloce Preject From bBasting Code..

E3 Closz Solution

W save Moculel vh crl-$
Save Moculel whb Ac.. By

Advarced Save Opticns..
Wi Savesll Chrl-Shift+5  fpe: (81", messape)
Export Terplate...
Source Control 3
Payge Selup.
Print.. el -

§ B

Arconnk Sethings.

Recent Files >
Pecent Projects and Solutions "

B Ed Alt+FA

Sep 2 Onthenew window, click Visua Basicfrom theleft vertical navigation
pane. Choose ConsoleApplication.

Maw Project
b Recent |-k 1 Harewnrk 4.0 +| Sort by Iletaul 2o i=
4 Inztaler ALl
= | I Windews Merrs Applization Visual Dasic
4 Texpletes
8 : vE
o J WPF Applicativn Visual Basic
Windows —
b Web Cunsulz Application 2 Wisual Basic
i Office/SharePcint T
VE
Clevd QJ 457 NET Web Auplicalion Wisual Basic
LightSwileh
B v
Reporting EA! Cless Library Visual Basic
Sibverlicht ¢
= v
st E:!! Portable Cless Librery Wisual Basic
WCr :
=V
Miaritny Siverlight Applicetion Visual Basic
b Visual T
I Visual J++ YE i y %
Silverlight Clzss Librery Visual Basic
b Visual 7 é‘l St
w
v Online LChek bere to go onbine and find temoiates
Marne: Consuledpplicalived
Locaticn: | ohusersiadminhdecumertsiisual studie 20030 Projects - |
Solution | Create new sclutior v|
Solution name ConsolcApplicationd

Sep 3 Giveitanameand click the OK button. The project will be created.
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Check Your Progress

. Explaintheterm Tool bar.

. WhyweuseToolbar inVisuad Basic?

. Listthetwotypesfor creating Toolbar in Visua Basic application.
. State about the Tool box.

. Givethedefinition of object.

. Whichkeywordisusedto defineaclassinVisud Basic?

. Writedown thesyntax of class.

. What isattributeLi st and AccessMdifier?

. Why weusekeyword | nherits?

. Elaborate on the structure of aprogram.

O© 00 NO O &~ WDN P

=
o

2.5 EVENT AND EVENT DRIVEN PROCEDURES

InaVisual Basic (VB) project, the occurring processes have to be associated
with events. An event issomething that occurswhen abuttonisclicked by theuser
or aformisopened. The operationisdriven by event becauseevery executionis
aresult of some event. The programmer’s role is to anticipate the events and to
writethe codefor execution during the occurrenceof theevent.

A VB applicationisinteractive because of the constant interaction of the
user withtheprogram. Visua Basic (VB) programsarebuilt around events, which
aredifferent incidentsthat can occur inaprogram. Thiswill become clearer when
VB is compared to procedural programming. In procedural languages, an
applicationiswritten and executed by alogica checking of the program through
the program statements, oneafter another. The control can betransferred to some
other point in aprogram on atemporary basis. In applications that are event
driven, the execution of the program statements occursonly when acertain event
calsaparticular part of thecodeassignedtoit.

We can look at a TextBox control and a few of its related events to
understand the concept of event driven programming. The TextBox control supports
severd events, such as Change, Click, MouseMove and othersthat will belisted
inthedrop-down list of Propertiesinthe codewindow for the TextBox control.
Let uslook at afew of them:

- Thecodeentered inthe Changeevent firesin caseof achangeinthe contents
of the TextBox.

- TheClick event fireswhenthe Text Box control isclicked.
- TheMouse Moveevent fireswhen themouseis moved over the Textbox.

Using the Toolbox

NOTES

Self-Instructional
Material

39



Using the Toolbox

40

NOTES

Self-Instructional
Material

Whileworking onVisuad Basic (VB), many timesweneed to createan application
or aproject that consists of thousands of lines. Now, itisvery difficult and time
consuming to control, to find out logical and syntax error, and perform error
handling. Therefore, aproject isdivided into subpartsand each subpart contains
aportion of the complete code, and isacomplete application initself. These
subparts are known as modules of the project. These modules can further be
divided into subpartsand these subparts are known as procedures.

Below figure shows the hierarchy of aproject containing modules and
procedures.

b

\ !
| !
L i
Moinlel Maodulel

. 4
s ;

FProject

Event Procedures
Event procedureisaprocedure that executes on aspecific event, such asclick
button event or action by aVisual Basic (VB) object.
Now create an event procedureto display amessage box with thefollowing
message
“You are in the Event procedure process”.

Creating Form

1. Openanew projectintheVisua Basic (VB).
2. Double-click the ConmandBut t on in the Toolbox to create a
ConmmandBut t on on the For ml window.
Adding Codetothe Form

1. Double-click the CommandBut t on to openthe Codewindow.

2. Enter thefollowinglinesof codeinthe Codewindow:
Private Sub Commandl_Click ()
Eventproc ‘calling the procedure named Eventproc
End Sub
3. Now, to create an event procedure, select Tools® Add Procedure onthe
Menu bar to display theAdd Procedure Dia og Box.

Below figure showstheAdd Procedure Dia og Box.
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4. EnteranameintheName Text Box for theevent procedure, for example

event proc.

5. Click OK todisplay thefollowing linesof codeinthe Codewindow:

Public Sub
End Sub

eventproc ()

6. Enter thefollowinglinesof codeinthe Codewindow:

Public Sub

Msgbox (“You are in the event procedure process”)

End Sub

Below figure showsthe Codewindow for the event procedure.

eventproc ()
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Executing the Form

1. PressF5to compileand executetheform. After execution, the output of

theformisdispl

ayed on the computer screen.

Bed ow figure showsthe compiled form.
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Now, click the CommandBut t on to display the output.
Below figure shows output message box for the event procedure.
Project1. X

‘fou are in the event procedure process

Inthisprogram, Command1 isworking asamodule, which callsthe sub
proceduresubpr oc. The sub procedureisdisplayingamessageonthe
message box.

11.
12.
13.

Check Your Progress

What iseventinVisua Basic?
Explain about the event procedure.
Which key isused to executethe programin Visual Basic?

2.6

ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

NWN R

o O

A Toolbar isabar that displaysin thetop section under the main menu.

. AToolbar isaclassic control container. It can host text, buttons, etc.
. Toolbar iscreated visualy or programmatically.
. The Toolbox window displayscontrolsthat you can add to Visual Studio

projects.

. Anobjectisaninstanceof aclass.
. Classkeywordisusedto defineaclassinVisua Basic.
. Following arethe syntax for class:

[ <attributelist> ] [ accessnodifier ]
G ass name

[ I'nherits classnanme |

[ statenents ]

End C ass

. Theat t ri but eLi st denotesalist of attributesthat areto be applied

totheclass.TheaccessModi f i er istheaccesslevd of thedefined
class. Itisan optiona parameter and can takeval ueslike Public, Protected,
Protected Friend, Friend, and Private.

. Thelnheritsdenotesany parent classthat it inherits.
10.

A structureisauser-defined datatype. Structures provide uswithaway of
packaging dataof different typestogether. A structureisdeclared usingthe
St ruct ur e keyword.



11.

12.

13.

Aneventissomething that occurswhenabuttonisclicked by theuser or a
formisopened. The operationisdriven by event because every execution
isaresult of someevent.

Event procedureisaprocedure that executes on aspecific event, such as
click button event or action by aVV B object.

F5isusedto executethe programinVisua Basic.

2.7

SUMMARY

- AToolbar isabar that displaysin the top section under the main menu.
- AToolbar isaclassic control container. It can host text, buttons, etc. Itisup

to you to decide whether your application needs a Tool bar and what you
want to position onit.

- AToolbar is primarily a container, which itself means nothing and doesn’t

even do anything. The controlsyou position onit giveit meaning. Still,
becauseof itsposition, it enjoyssomevisud characteristicsbut alsoimposes
someredtrictionstoitsobjects. Althoughitisacontainer, aToolbar must be
hosted by another container.

- Whenyou add aToolbar toaform, it automaticaly positionsitsaf inthetop

section of theform and usesthe samewidth astheform. Thismeansthat the
default Dock valueof aToolbaris Top.

- Toolbar iscreated visudly or programmaticaly.
- Tocreatetoolbars, the NET Framework providesaclassnamed Tool Strip.

The ToolStrip class is derived from the ScrollableControl class anjd

implementsboththe 1Component andthe IDisposable interfaces.

- Therefore, to start a Toolbar, declare avariable of this class. Because a

Toolbar ishosted by acontainer, namely aform.

- For creating aToolbar visualy, select the Container section, the Tool box

providesaTool Strip button that you can click and click your form.

- Without knowing the basic software languages|likec and c++ itiseasy to

learn VB.NET why becauseitsdrag and drop feature.

- The Toolbox window displays controlsthat you can add to Visual Studid

projects.

- InVB, weuseclassesto defineablueprint for adatatype. It doesnot mean

that aclassdefinition isadatadefinition, but it describeswhat an object of
that classwill be made of and the operationsthat we can perform on such
an object.

- Anobjectisaninstanceof aclass. The classmembersarethe methodsand

variablesdefined withintheclass.

- Todefineaclass, weusethed ass keyword, which should befollowed

by the name of the class, the classbody, andtheEnd O ass statement.
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- Theattri but eLi st denotesalist of attributesthat areto be applied

totheclass.

- TheaccessModi fi er istheaccesslevd of thedefined class. Itisan

optional parameter and can take valueslike Public, Protected, Protected
Friend, Friend, and Private.

- Thelnheritsdenotesany parent classthat it inherits.

- A dructureisauser-defined datatype.

- The Structure provide away of packaging dataof different typestogether.
- A gtructureisdeclared usingthe St r uct ur e keyword.

- IDE standsfor Integrated Development Environment. That iswherethe

codeiswritten. The most popular form of IDE for VB programmingis
Microsoft Visud Studio.

- In aVisua Basic (VB) project, the occurring processes have to be

associ ated with events.

- Aneventissomething that occurswhen abuttonisclicked by theuser or a

formisopened.

- Theoperation isdriven by event because every execution isaresult of

some event. The programmer’s role is to anticipate the events and to write
the code for execution during the occurrence of theevent.

- A VB applicationisinteractive because of the constant interaction of the

user withtheprogram. Visua Basic (VB) programsarebuilt around events,
which aredifferent incidentsthat can occur in aprogram.

- Inprocedurd languages, an applicationiswritten and executed by alogical

checking of the program through the program statements, one after another.

- The control can be transferred to some other point in a program on a

temporary basis.

- Inapplicationsthat areevent driven, theexecution of the program statements

occursonly when acertain event call saparticular part of the code assigned
toit.

- Thecodeentered inthe Changeevent firesin caseof achangeinthe contents

of the Text Box.

- TheClick event fireswhenthe Text Box control isclicked.
- TheMouse Moveevent fireswhenthemouseismoved over the Textbox.
- Whileworking on Visual Basic (VB), many timeswe need to create an

application or aproject that consists of thousands of lines. Now, itisvery
difficult and time consuming to control, to find out logical and syntax error,
and perform error handling.

- A project isdivided into subparts and each subpart containsaportion of

the complete code, and isacompleteapplicationinitself.

- These subpartsare known as modul es of the project.



- Thesemodules can further be divided into subparts and these subpartsare

known as procedures.

- Event procedureisaprocedure that executes on aspecific event, such as

click button event or action by aVisua Basic (VB) object.

2.8

KEY WORDS

- Toolbar: A Toolbar isabar that displaysin thetop section under themain

menu. Toolbar isaclassic control container. It can host text, buttons, etc.

- Toolbox: Toolbox window displays controlsthat you can add to Visua

Studio projects Tocustomizethe Toolbox by adding pagestoit or by adding
controlsby using theAdditiona Controlscommand fromthe Toolsmenu.

- Object: An object isan instance of aclass. The class members are the

methodsand variablesdefined within theclass.

- AttributelList: TheattributelList denotesalist of attributesthat areto be

appliedtotheclass.

- AccessM odifier: TheaccessModifier isthe access|evel of the defined

class. Itisan optiona parameter and can take va ueslike Public, Protected,
Protected Friend, Friend, and Private.

- Inherits: Thelnheritsdenotes any parent classthat it inherits.
- Event: Aneventis something that occurswhen abuttonisclicked by the

user or aformisopened.

- Event procedure: Event procedure is a procedure that executes on a

specific event, such asclick button event or action by aVisua Basic (VB)
object.

2.9

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

Lo

© o N o gk~ WD

Explain about the Tool bar.

What isToolbox?

List thecomponentsof program structureinVisua Basic.

Why we usecomment inaprogram?

Defineabout theW i t eLi ne method.

ExplainVisud BasicIntegrated Devel opment Environment (IDE).
Which keywordisusedfor creating structurein Visua Basic?
What isevent driven programming?

Explain mouse pressevent and double-click event.
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Long-Answer Questions
1. Briefly discuss about the Toolbar. Write acode for creating Toolbar in
Visud Badic.

2. WriteaVisud Basic program to print Hello World on aconsolewith code
explanation.

3. CreateaVisual Basic programto find out the area of rectanglewith code
explanation.

4. Describeindetall about the programming structurewith help of appropriate
example.

5. Elaboratebriefly on the create application using Integrated Devel opment
Environment (IDE) in Visud Basicwiththehelp of code examples.

6. Writedown the stepsto create event procedurein Visua Basic.
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UNIT 3 PROGRAM DESIGN

3.0 Introduction
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3.0 INTRODUCTION

Visual Basic (VB) is an event driven programming language. The “Visual’ part
refersto the method used to create the Graphical User Interface (GUI). Rather
than writing numerouslinesfor acodeto describethe appearance and | ocation of
interfacedements.

The *Basic’ part refers to the BASIC language that is used by most of the
programmersinthehistory of computing. Visud BaschasevolvedfromtheBASIC
language and now contains severa hundred statements, functionsand keywords,
many of which are directly related to the Windows GUI. Visual Basic allows
professionalsto implement anything that can be implemented using any other
Windows programming language.

TheVisud Basic environment isaplatform provided by Visual Basicto
develop and execute a project. The environment consists of different project
templates, control toolsand various other options. A project isacollection of files
that you useto build an application.

A project fileissmply alist of all thefilesand objectsassociated witha
project, aswell asinformation on the environment optionsthat you set. This
informationisupdated every timeyou savetheproject. All thesefilesand objects
can be shared by other projectsaswell. To you have completed all thefilesfor a
project, convert the project into an executablefile. You can al so create other type
of executablefiles, such as.ocx, .dll, etc.

Inthisunit, youwill study about the Formsand control s, writing the code,
saving theproject, running and testing the project, making EXE fileand printouts.
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3.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Know about how to opening aVisual Basic Project
- Discussabout the opening an existing program
- Understand theintroduction of savingaVisua Basic Project
- Explainabout therunning aVisua Basic Project
- Ableto makingthe EXEfileof aVisua Basic Project
- Elaborateon theprinting of the project

3.2 FORMS AND CONTROLS

ToopenaVisua Basic project, invokeVisua Basic 6.0 (VB6) by either double-
clicking on theshortcut path or by going through the pull-up menufrom Start. To
invoke VB by going through the pul l-up menu, select Start ->Programs->Mi crosoft
Visual Studio 6.0->Microsoft Visual Basic 6.0. After awhile, it will show the
New Project dialog box which contains three tabs. The current tab is ‘New’. The
other two tabs are “Existing” and ‘Recent’. Now double-click the project that you
want to open and thiswill openthe project inthe Codewindow. The Existingand
recent tab pages show the existing project and recently created project respectively.
And the New tab page containsvariousicons. Thecommonly used iconsare:
Sandard: Thisproject type must be chosen if you wish to develop asmall or
large standa one application.

ActiveX EXE: Choosethisoptionif you wishto create an executable component.
AnActiveX executablecomponent can be executed from other applicationsalso.
Thisisaprogramthat providesfunctiondity to anumber of other applications.

ActiveX Control: ThishelpscreateacustomActiveX control that canbeusedin
other applications. Thesearelikethethird party controlsthat you buy from other
softwarevendors.

ActiveX DLL: LiketheActiveX EXE, it providesadded functionality to your
application, but will work “In-process’ with your application.

Data Project: Choosethisoptionto createaproject with the database components.
I1'S: Thishel pscreatean Internet application.

ActiveX Document: Createsacomponent that can take over the application at
runtime. It creates an Internet application that can be executed from abrowser.



DHTML Application: Createsan application that can be executed from aweb
browser only.

After creatingaproject, you needto saveit. For this, click theFilemenuin
theV B environment and select the Save project option. You will thenbe asked to
provideanamefor the Form File. Thisisthe nameof thefile. Thisshould not be
confused with theform caption. Give anamefor theform. Make surethat you
know inwhich directory you aregoingto saveit. Thenyouwill beaskedtogivea
namefor the project. Give an appropriate name.

Note: Eachtimeyou save aproject, Visua Basic updatestheproject file (.vbp).
A project filecontainsthe samelist of filesthat appearsin the Project Explorer
window aswell asreferencesto theActiveX controlsand objectsthat areusedin
the project.

Variousoptionsavailableto saveaVB project are:

Save Project Updatesthe project file of the current project and all of its
form, standard and classmodul es.

Save Project as Updatesthe project file of the current project by saving
the project file under afile namethat you specify. Visual Basic also
promptsyou to save any formsor modul esthat have changed.

Thefollowing point will discussthelifecycleof aVisua Basic project.
3.2.1 Creating and Saving a New Program

To create and someanew proram follow the given steps:
() Start VB fromtheWindowsstart menu.

The large VB window appears with a New Project dialog box
(asshowninFigure 3.1). (Incasethereisno diaog box, bring it up through
File® New Project).

Select Standard EXE. The VB window will show Pr oj ect 1 withan
empty For mL (asshownin Figure 3.2).

(i) Nametheproject.

Select Project ® Projectl Properties. Inthe Project Propertiesdialog
box, change Projectl to your project name, say Sample.

TheTitleBar ontheVB window changesto match.
(i) Nametheform and set theform caption.

The Properties window at the right side of the VB window shows the
propertiesfor theform. Thefirst property at thetop of thelistisName.
Changethe nameto, say frmsamplel.
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Thetitlebar in the Form window changesto match asshownin Figure 3.1.

= BETEIE
' . raE)

Fig. 3.1 Showing Change in the Title Bar

Scroll down to Caption gill remaining in the Propertieswindow. Rename
the caption with the same name asthe project, say Sample.

Thetitlebar ontheformwill change automatically to match.

(iv) Savetheform (you should awaysname and savetheform beforeyou save

the project).

Select File® SavefrmSamplelAs.... TheSaveFileAsand the Save
Project As dialog boxes appear (as shown in Figures 3.2 and 3.3
respectively). The Save in: TextBox shows the folder’s name where the
formwill besaved. Theformfilenamef r nBanpl el.frmshould appear

inthe Filename: box (if not, typeinthe correct name). Click on Save.
2 ][x)
Save in: | ) VBI3 j cF B~
) Template
1) Tsgl
) Wizards

& fimS amplel
B3 Samplel

File name: lllmS amplel Save
Rd Cancel
Help

Fig. 3.2 Save FileasDialog Box (to save formfile as frmSamplel.frm)

Save as type: |Folm Files [*.frm)

Theformissaved.

(v) Savetheproject (be sureto name and savetheform before you save the

project).
Select File ® Save Project As.... The Save Project As dialog box



appears. The Savein: Textbox should show the correct folder (the oneyou
just created for the form). The File name: box should show the correct
name (Sample.vbpinthisexample). Click on Save.

g Fd
Save in: [ ) VB398 | &% -
) Template
() Tsql
) Wizards
File name: |Samp£e Save
Save astype: | Project Files (% vbp] R Cancel
Help J

Fig. 3.3 Save Project as Dialog Box (to save project file as Sample.vbp)

Theprojectissaved. After naming and saving theformand theproject, itis
better to exit and thenrestart Visua Basic (VB) for making surethat the
project can berestored.

3.2.2 Restoring/Opening an Existing Program

To restore and open the existing program, follow the given steps:
() StartVB.
Find Visual Basic onthe Windows Start menu and start it.

Thelarge VB window appearswithaNew Project dialog box. Choosethe
Exigtingtab (asshownin Figure 3.4). (If thereisno didog box, bring it up
by File® Open Project).

- e
'I\quﬁsoft :
Mew  Edishng | Fecent
Look o [ £ VB98 >~ Be¥ M-
) Template
COTzd
() Wizardz
B Sample
Flenane: | Open |
Files of type: | Prcject Files [ vbp” mak” vbg) - Cancel |
Help
I Dont shaw this dislog in the fuluee

Fig. 3.4 New Project Dialog Box (to choose the Existing Project)
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Navigateto thefolder that was created earlier. Therewill bea.vbpfilefor
theproject created earlier (Sample.vbpinthisexample). Sdlect that file.

Alternatively, for navigating to the project fol der, you can useMy Computer
or WindowsExplorer instead of the Start menu. The VB startsand opens
that project whenthe.vbpfileor the .frmfileisdoubleclicked.

Therestored project appearsintheVB window. The project name appears
inthetitlebar.

(i) Opentheform.

Aniconfor afolder of formsappearsin the Project window on theright
side of the VB window. Open thisfolder and select theform you saved.
Click ontheView Codeand View Object iconsfor displaying the codeor
formlayout windows.

Now you areready to add controlsand codeto theform. At any time, you
can use File® SavefrmSamplel and File® Save Project to save
your changesto theform and the project without going through the SaveAs
...didogs.

3.2.3 Running the Program

Therearevariouswaysof running your program:
- Pressthe F5 Key.
- OntheVB MenuBar Click Run® Start
- OntheVB Toolbar, Click theVVB Run Icon (theArrow)

The program window appearsand |ookssimilar to theform that was designed.
Thewindow controlsareactive. The program behaveslike any other window on
the desktop while it is running— you can minimize it, move it, etc.

——

- -_"I'..“.l:;1

Welecome in the New Era of Visual Basic 6.0

Fig. 3.5 Output of Sample Program

From the design modetheindicator ontheV B window titlebar changesto
therunmode. Severa itemsinthe VB window disappear during therun modeand
several menu and toolbar operationsare not enabled.



3.2.4 Sopping the Program

Therearevariouswaysof stopping your program:

- Inthewindow of your program, click the Exit button or menu (if you are
provided one).

- Inthetitlebar of your programwindow, click the Closebutton (VB aways
providesone).

- OntheVB menu bar, Click Run® Stop.
- OntheVB toolbar, click theVB Stopicon (the box).

Fromther un mode, theindicator onthe VB window title bar changes to
thedesi gn mode. ItemsintheV B window reappear, and menu and tool bar
operationsare enabled again.

3.2.5 Examining the Program in Break Mode

Astheprogramruns, thereare several ways of putting VB inthe break mode:
- OntheVB menubar, click Run® Break
- OntheVB toolbar, click the Break icon (thevertical bars)
- Your program reaches abreakpoint or experiencesan error

3.2.6 Printing Visual Basic Project

Thereisno printer control for printing aVisual Basic project. Unlikemost of the
functionsinVB, sending output to the printer can beatiresomeprocess. It requires
sending along list of instructionsto the printer, describing exactly theway the
output should look like.

Despitetheproblems sometimesfaced with printing, you caneasily learnto
control al theaspectsof printing that includethefont of individua charactersthat
issent by the application to the printer. The control needed for printing provides
accuracy and it letsyou control al theprinting details.

3.2.7 Exiting Visual Basic

Following arethewaysto exit VB:
- Onthemenubar, click File® Exit
- OntheVB window title bar, click the Close button
VB will giveyou awarningif you haveforgotten to save your work.

3.3 MAKING EXE FILES

Once you prepare a Project ‘Project1’ in Visual Basic you can make an executable
‘EXE’ file to it. For this you need to select File® MakeProjectl.exewhichis
saved in ‘1_First Program’ folder as shown in the following screen:
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Make Project @@

Save in: I_} 1_First Program lJ & Iujg -

File pame: [N
Cancel

Help

Ul

Options...

Then, you need to save the executablein the samefolder by the samenameas
‘Projectl.exe’. The EXE version in Visual Basic is the version that should be
tested for documentation. The Visua Bas ¢ development environment sometimes
called the desktop preventsor protects from some errorsand your user will be
running the EXE version. Following stepsarerequired to saveal thefiles:

- Theform nameshould reflect what it doesin the project asfrmFirst prefix
theform namewith frm (short for form).

- The project name should reflect the task of the project named as
prjFirstProgram.

- Thenamefor the executable should be meaningful to the user.
Run aVisua Basic program using the executable (EXE).

J:AVB 4 Video\1 _First Program r‘]ﬁﬁ-.l
I

Ele [t Wew Fgvortes Jooks Hebp
¥ sewch Folders | [T37]+
) J\¥E 4 Videoh ! _First Program v e

|
ll Fieandrolder Tasks 3/l B fFvst g ey
Lol s e B DiFrstfrogram.ece 16¥B  Apphcation

ther Places & aﬂbﬂ‘vd vbp 1KB  Visual Basic Projact
" \ = pe st vow KB Visual Basic Project .,

) VB4 ¥ideo
L) ™ Document o
} cbjects 17.1 kB § My Compaser

You canfindfrmFirst.frm (Visud Basic FormFile), FirstProgram.exe (gpplication),
prjFirst.vbp (Visua Basic Project) and prjFirst.vbw (Visual Basic Project) as
shown inthe above screen containing filesize (in KB). To run the executable
version double click on FirstProgram.exe then check that the Visual Basic



devel opment environment sometimes call ed the desktop is closed and yet the Program Design
program works. Following screen shows that ‘Form1’ form is prepared and ready
for testing method:

= Form1 i NOTES

Following characteristics appear in the ‘Form1’ form:
- TheWindow can beminimized.
- TheWindow can be maximized.
- TheWindow can be moved about the screen.
- TheWindow can beresized by pulling the borders.
- TheWindow can be closed.

Check Your Progress

. Writedown thevariousoptionsto saveaV B project.

. Statethevarious methodsto executeaVVB program.

Which short cut key isused for executing the Visual Basic project?
List down thewaysto run VB programin break mode.
Explainabout theprinting of Visua Basic project.

What arethe proceduresfor exiting fromtheVisua Basic (VB)?
Definethe stepsto save EXE fileof VB project.

N o ok~ wWwDNPE
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3.4 ANSWERS TO CHECK YOUR PROGRESS

QUESTIONS

1. Variousoptionsto saveaVB project are:

Select the Start option from the Run menu on theVisua Basic design
window.

Pressthe F5 key on the keyboard.
Click the Start button on the Visual Basic standard tool bar.
2. Various methodsto executeaVisud Basic Program are:
A. Sdlecting the Start option from the Run menu.
B. Pressing the F5 key on the keyboard.

C. Sdecting the Start icon from the Standard tool bar on the Visual Basic
designer window.

3. F5isusedfor executing theVisua Basic project.

4. Asthe program runs, there are several ways of putting VB in the break
mode:

OntheVB menu bar, click Run ® Break
OntheVB toolbar, click the Break icon (thevertical bars)
Your program reaches abreakpoint or experiencesan error

5. Thereisno printer control for printing aVisua Basic project. Unlike most
of the functionsin VB, sending output to the printer can be atire some
process. It requiressending along list of instructionsto the printer, describing
exactly theway the output should ook like.

6. Following arethewaysto exit VB:
Onthemenu bar, click File® Exit
OntheVB window title bar, click the Close button
7. Following stepsarerequired to saveall thefilesof VB project:

Theform name should reflect what it doesin the project asfrmFirst
prefix theform namewith frm (short for form).

The project name should reflect the task of the project named as
prjFirstProgram.

Thenamefor the executable should be meaningful to the user.

3.5 SUMMARY

- Standard project type must be chosen if you wish to develop asmall or
large standa one application.



- ChooseActiveX EXE optionif youwishto create an executable component.
AnActiveX executablecomponent can be executed from other gpplications
also. Thisisaprogram that providesfunctionality to anumber of other
goplicaions.

- ActiveX Control hel pscreateacustomActiveX control that canbeusedin
other gpplications. Thesearelikethethird party controlsthat you buy from
other software vendors.

- LiketheActiveX EXE, ActiveX DLL providesadded functionality to your
application, but will work “in-process’ with your application.

- Choose data project option to create a project with the database
components.

- 1IShelpscreate an Internet application.

- ActiveX Document Createsacomponent that can take over the gpplication
at runtime. It creates an Internet application that can be executed froma
browser.

- DHTML Application Createsan application that can be executed froma
web browser only.

- The Properties window at the right side of the VB window shows the
propertiesfor theform. Thefirst property at thetop of thelistisName.
Changethe nameto, say frmsamplel.

- Scroll down to Caption still remaining in the Propertieswindow. Rename
the caption with the same name asthe project, say Sample. Thetitlebar on
theformwill changeautomeatically to match.

- Savetheform (you should dways name and save theform beforeyou save
the project).
- Theprojectissaved. After naming and saving theform and the project, itis

better to exit and then restart VB for making sure that the project can be
restored.

- Alternaivey, for navigating to the project fol der, you can use My Computer
or Windows Explorer instead of the Start menu. TheVB startsand opens
that project whenthe .vbpfileor the.frmfileisdoubleclicked. Therestored
project appearsintheVB window. The project name appearsinthetitle
bar.

- The program window appears and looks similar to the form that was
designed. Thewindow controlsare active. The program behaveslikeany
other window on the desktop whileit isrunning-you can minimizeit, move
it, etc.

- Fromthedesign modetheindicator onthe VB window titlebar changesto
therun mode.
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- Severd itemsinthe VB window disgppear during therun modeand severd

menu and tool bar operations are not enabl ed.

- Inthewindow of your program, click the Exit button or menu (if you are

provided one).

- Inthetitlebar of your programwindow, click the Closebutton (VB aways

providesone). OntheVB menu bar, Click Run? Stop. Onthe VB toolbar,
click the Stopicon (the box).

- From the run mode, theindicator onthe VB window title bar changesto

thedesignmode. Itemsin theV B window regppear, and menu and tool bar
operationsareenabled again.

- Astheprogram runs, there are severa ways of putting VB in the break

mode: OntheVB menu bar, click Run Break. OntheV B toolbar, click the
Break icon (the vertical bars).Your program reaches a breakpoint or
experiencesan eror.

- Thereisno printer control for printingaVisua Basic project. Unlikemost

of thefunctionsin VB, sending output to the printer can be atiresome
Process.

- Itrequiressending along list of ingtructionsto the printer, describing exactly

theway the output should look like.

- Despitethe problems sometimesfaced with printing, you can easily learn to

contral al theaspectsof printing that includethefont of individua characters
that issent by the applicationto the printer.

- Thecontrol needed for printing providesaccuracy and it letsyou control all

theprinting detalls.

- Thewaystoexit VB: Onthemenu bar, click File Exit. OntheVB window

title bar, click the Close button. VB will giveyou awarningif you have
forgotten to save your work.

- Theform nameshouldreflect what it doesin the project asfrmFirst prefix

theformnamewith frm (short for form).

- The project name should reflect the task of the project named as

prjFirstProgram.

- Thenamefor the executabl e should be meaningful to the user.

3.6

KEY WORDS

- Project: projectisacollection of filewhich areusedfile, that onecan use

to build and application.

- Program: A computer program isacollection of dataand instructionsthat

can be executed by acomputer to perform aspecific task.



- Visual Badic: Visud Badic isathird-generation event-driven programming
language from Microsoft known for its Component Object Mode (COM)
programming mode first released in 1991 and declared legacy during 2008.

- Break mode: Break mode isthestate of an gpplicationwhenthe execution
gets paused and dlowsthe devel oper to edit the valueinthe current state

- File A file isacoallection of datastoredin oneunit, identified by afilenamg
It canbeadocument, picture, audio or video stream, datalibrary, gpplication,
or other collection of data.

- Sandard: Thisproject typemust bechosenif youwishtodevelopasmal
or largestanda one application.

- ActiveX EXE: Choosethisoption if you wish to create an executable
component. AnActiveX executable component can be executed from other
applicationsaso. Thisisaprogram that providesfunctiondity toanumber
of other applications.

- ActiveX Control: ThishelpscreateacustomActiveX control that can be
used inother applications. Thesearelikethethird party controlsthat you
buy from other software vendors.

- ActiveX DL L: LiketheActiveX EXE, it providesadded functionality to
your gpplication, but will work “in-process’ with your application.

- 11S: Thishelpsto create an Internet application.

- DHTML application: Createsan application that can beexecuted froma
web browser only.

3.7 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. Writethevarious proceduresfor runningaprogram.
2. Statethedifferent waysfor running theVisua Basic program.
3. What arethevariouswaysof stopping VB program?
4. Explainabout theprinting Visud Basic project.
5. Elucidate onthedifferent waysto save EXEfile.
Long-Answer Questions
1. Briefly discussthe how to create and save the new program for Visua
Basc?
2. Discussabout therestoring/opening and existing program for Visua Basic.
3. Describethevariousproceduresof running aprogram giving appropriate

examples?
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4. Writetheshort noteson:
a) StoppingtheProgram
b) ExaminingthePrograminBresk Mode
) Printing Visud Basic Project
d) ExitingVisud Badc
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40 INTRODUCTION

Datatypes, operatorsand functions are thetoolsto learn the basics of coding of
any language. InVisua Basic (VB) codebasics, thevariousdatatypesare: Boolean,
byte, double, integer, long, singleand string. Constantsor literalsarevauesgiven
toavariable. Infact, aconstant isavauethat doesnot change. A constant whose
datatypeisnot specified isconsdered to be of variant type. A variableisanamed
storage | ocation whose contents can bevaried, or itissmply anameyou givefor
amemory areain which thevalueof data, whichwas utilized by your program, is
contained. Asthe name suggests, it isalocation whose contents can be varied.
Likeother programming languages, Visua Basic (VB) also supportsvariables. A
variable hastwo thingsassociated withit: anameand itsdatatype.

Thevariablenameisusedtorefer to thevaluestoredinit and the datatype
tellswhat typeof value can bestoredinthevariable.

Operatorsare specia symbolsor characters used to describe an operation
or an action that is to take place between two or more values. Operators are
avalableinVisua Basic (VB) for performing arithmetic, comparisonandlogical
operations.

Programming languages generaly support aset of operatorsthat aresmilar

to operatorsin mathematics. A language may contain afixed number of built-in
operatorsor it may alow thecreation of programmer-defined operators. Operators
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perform operationson oneor moreoperands. They areused to manipulateprimitive
datatypes.

Anexpressioninaprogramming languagerefersto acombination of explicit
values, congtants, variables, operatorsand functionsthat areinterpreted according
tother rulesof precedence and association followed by thelanguage. When an
expression iscomputed, it producesavalue.

In this unit, you will study about the literals data types, declaration of
variables, operator subroutineand functions.

41 OBJECTIVES

After going throughthisunit, you will beableto:
- Discussabout the constants, their typesand scope
- Introducing and declaring variablesto storeva ues during computations
- Explainthedatatypes, such asinteger and strings
- Declaring datatypesas per programming syntax in an application
- Describevariablesand datatypes
- Understand themethod of declaring adatatype
- UsevariousoperatorsinVisual Basic

4.2 DATA TYPES

Every programming element, such asvariable, literal, constant, procedureetc.,
hasadatatype. Visud Basic (VB) haveaname and declared datatype. Thedata
type of aprogramming €l ement determines how the bits/bytesrepresenting these
vauesarestored in the computer memory. When you declareavariable, you dso
declareadatatypefor it. All variableshave adatatypethat determinesthekind of
datathat they can store.

For example, inaninvoiceprogram, thevarigble, | t eniNarme will probably
hold vaueslikebread, margarine, coke, toothpaste, etc., that areadll purely textua
innature. Besides, you will not perform any arithmetic operationson theseval ues.
Ontheother hand, thel t enRat e variableholdsnumeric valueswhichwill be
used for arithmetic and other operations.

Therefore, you have at |east two types of variables. Visua Basic hasa
number of variabletypesto deal with various programming requirements. One
needsto use different typesof variablesfor different requirementsin order to
optimize speed and memory requirements.

Datatypes can be applied to other el ements al so besidesvariables. When
you assign avalueto a property, that value has adatatype. In fact, just about
anythinginVisua Basicthat involvesdataa soincludesdatatypes. Table4.1lists
variousdatatypesand their description.



Table 4.1 Data Types and their Sorage Capacity Adding Code
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Data Type Range

I nt eger A numeric variable holdsnumeric valuesfrom -32,768 to 32,767.

Long I nteger A numericvariableholdsawider rangeof integersthan| nt eger NOTES
-2,147,483,648 to 2,147,483,647.

Singl e A numeric variable, which holds numbers with decimal places.

-3.402823E38 to -1.401298E-45-For negative values,
1.401298E-45 to 3.402823E38-For positive values.

Decimal A decima number isafloating point valuethat consistsof a
sign, anumericvaue (from 0to 9), and ascaling factor that
indicatesthepogtion of afloatingdecima point that separates
theintegra andfractiond partsof thenumericvaue. Othrough
+/- (+/-7.9...E+28) with no decimal point; O through +/-
7.9228162514264337593543950335 with 28 placesto the
right of thedecimdl.

Doubl e A numeric variable with awider range 1.79769313486232E308

to -4.940656458412 47E-324 for negative values;
4.94065645841247E-324 to 1.79769313486232E308.

Currency For holding monetary values.
-922,337,203,685,477.5808 to 922,337,203,685,477.5807.
String For holding text or string values.

0 to approximately 2 billion for variable length.
1 to approximately 65,400 for fixed length.

Byt e A numeric variable, holding less than the value 255, 0 to 255.

Bool ean For holding True or False values.

Dat e For holding Dat e valuesinclusive of and between January 1,
100 to December 31, 9999.

bj ect For holding referencesto objects or picturesin Visual Basic and

other applications.

User defined Numberrequired by elements. The range of each element isthe
same as the range of its data type.

Var i ant A genera purpose variable that can hold most other types of
variables values (with number). Any numeric value up to the
range of a Doubl e. With Character values, it has the same
range asfor avariablelength St ri ng.

During the datatype declaration, you declare avariable nameand itsdata
type asdiscussed in the above section. You can declareavariable and itsdata
typeinthefollowing twoways:

Using explicit declaration.
Usingimplicit declaration.
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Using Explicit Declaration

Inexplicit declaration, you usethein-built Visua Basic statement, D mstatement,
to declareavariablenameand itsdatatype. The Di mstatement doesnot allow
assigning vauesto the declared variable. Various datatypesthat can be declared
inVisud BasicusingD mstatement areasfollows:

- | nt eger : Thisdatatypeisused to storewhole numbersand cannot be
used in calculationswhere decimalsor fractionsareinvolved. They can
storereasonably largenumbers. Thel nt eger datatypeoccupiesonly
two bytesof memory andisquitefast when usedin ca culaions. Dedaration
for I nt eger is

Dim a As Integer
Theabovedeclaration definesa asvariableof thel nt eger datatype.

- Long Integer: It must beused only wherethe calculationsinvolvevery
largenumbers. Declarationfor Long | nt eger is:

Dim x as Long

The above declaration defines x asvariable of theLong integer data
type.

- Si ngl e: Thisisthe equivalent of thefloating point number. It can store
fractionsand provideprecisionto afairly highlevel. It occupies4 bytes of
memory spaceand should be used wherevery high precisonisnot required.
Declarationfor Si ngl e is.

Dim x As Single
Theabovedeclaration definesx asvariableof theSi ngl e datatype.

- Doubl e: Thissolvesthe problem of precisionthat the Si ngl e data
type lacks. It occupies 8 bytes of memory space and should be used in
applicationswheretherequirement of precisionisvery high. Thisisnot
advisable for regular commercia applications asit can be fairly slow
comparedtothel nt eger datatypeand should be used whenyou want
accuracy in calculationsinvolving figures beyond thefourth decima point.
Declarationfor Doubl e is:

Dim x as Double
Theabove declaration defines x asvariable of theDoubl e datatype.

- Qurrency: Thisdatatypeisusedfor holdingvaluesrdatedtoitem rates,
payroll detailsand other financia functions. However, thisdatatypeshould
not beused if you need extreme accuracy beyond thefourth decimal point.
For example, if you areworking on Foreign Exchange detailsor interest
ratesfor very largevalues. Declarationfor Cur r ency is.

Dim salary As Currency



The above declaration defines sal ary variable of the Cur r ency Adding Code
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- Byt e: Thisdatatype can hold valuesfrom 0to 255. It cannot hold negative
numbersor numberslarger than 255. Assigning negativeva uesor vaues
beyond 255 will result in aruntime overflow error. The Byt e datatype
occupiesonly onebyte of memory. Declarationfor Byt e is:

NOTES

Dim salary As Byte

Theabovedeclaration definessal ary asvariableof theByt e data
type.

- Bool ean: Thisdatatype acceptsonly True or Falsevalues. Sincethe
default value for al numeric datatypesis zero, the default value for a
Bool ean datatypeisasozero. ThezerovaueisinterpretedasFal se
and anon-zerovalueisinterpreted as Tr ue. The VB keywords, Tr ue
and Fal se canbeusedto assign valuesto the Bool ean datatype.
Declarationfor Bool ean is:

Dim b As Boolean
Theabovedeclaration defines b asvariableof theBool ean datatype.

- Dat e: Thisvariableholdsdate and timedata. It can hold timefrom January
1 100to December 31 9999 and timefrom 00.00.00 (midnight) to 23.59.59
(onesecond before midnight) in one second increments. It occupies 8 bytes
of memory. Thedataisdisplayed asper the settingsin your computer. You
can storeit in British format, American format or any other format that is
availableintheRegiona Settingsinyour control pand.

When other numeric datatypesare converted to Dat e, valuesto theleft
of thedecimal represent date information, while vauesto theright of the
decimal represent time. Midnight isO and midday is0.5. Negativewhole
numbersrepresent datesbefore December 30, 1899. Declaration for Dat e
is

Dim Tomorrow As Date

Theabovedeclaration definesTonor r ow asvariableof theDat e data
type.

- Stri ng: Thisisthemost commonly used datatype. Declareavariable
withthisdatatypeif it will dwayscontain astring valueand not anumeric
value. You can declare the variable as a ‘variable length string or a fixed
length string’. By default, a string variable or argument is a variable length
string; thestring grows or shrinksasyou assign new datatoit.

To declareafixed length string, you need to specify afixed length string
withusngthefollowing syntax:
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Declarationfor St ri ng is:
Dim ItemName As String * 30 ‘' a fixed length string
Dim ItemName As String ‘' a variable length string

The abovedeclaration defines| t emName asvariableof theSt r i ng
datatype. Thestring | t emName will alwaysbe 30 characterslong. If
you assignastring of fewer than 30 characters, | t emiNane will be padded
with enoughtrailing spacestotota 30 characters. If you assgnastring that
istoo long for thefixed length string, Visua Basic simply truncatesthe
characters.

Inorder to removetrailing spaceswhileworking with fixed length strings,
you can usethefunctionslike Tri mandRt ri m

- (oj ect : InVisud Basic, forms, controls, proceduresand recordsetsare
al considered asobjects. All programming activity revolves around these
objects. Since VB isvery much an object based programming language, it
isvery natural touse Gbj ect datatypes.

An Qbj ect variable refersto an object within the application or in

some other application. This object can be a Text Box, a Form or a
database.

A varidbledeclared asan (bj ect isonethat can besubsequently assigned
by using the set statement to refer to any actual object recognized by the
application. Declarationfor Cbj ect is

Dim obj As Object

The above declaration defines obj asvariable of the Obj ect data
type.

- Variant:AVari ant datatypeisavariablethat canfreely changeits
type. It can accept text, number or byte dataeasily. If you do not supply a
data type, the variable is given the Var i ant data type by default.
Declarationfor Var i ant datatypeis:

Dim VarValue
‘Variant by default’.

Theabovedeclaration definesVar Val ue asvariableof theVar i ant
datatype.

TheVar i ant datatypecomesin handy when you are not sure about
thedatavaue. For example, if you arereading afileand you arenot sureif
thedataisnumericor text or if thereisaNul | vaue, thenyou canusethis
datatype.

However, the ease with which the conversion takes place can make you
cardess. If you are performing cal cul ations, make surethat thevalue containedin
theVari ant isanumber.



Theprogramwill throw an error if you attempt to perform amathematical Adding Code
operationor functiononaVar i ant that doesnot contain anumber. For example, and Using Events
you cannot perform any arithmetic operations on the value 30+ even thoughiit
containsanumeric character, but theentirevalueisnot avaid number. Itisagood
ideato determineif aVar i ant variablecontainsavaluethat can beused asa NOTES
number.

If you are performing concatenation then you must make surethat theva ues
inthevariantsare strings. It isbetter to usethe “&” operator rather thanthe *“+”
operator.

If both the variants contain numbers, the+ operator performsaddition of
thesenumbers. If both thevariants contain strings, thenthe+ operator performs
string concatenation. However, if one of thevaluesis numeric and the other a
string, then you haveaproblem. Visua Basicfirst attemptsto convert thestring
into anumber. If the conversionissuccessful, the + operator addstwo values; if
unsuccessful, it generatesaType m smat ch error.

Thefact that Var i ant datatype contains valuesthat other variables
cannot handlemakesit specid. Theseva uesare:

- Nul |
Enpty
Error

The Nul I  Value

Nul | iscommonly usedin database gpplicationsto indicate unknown or missing
data. If you assign Nul | to avariable of any type other than Var i ant , an
error occurs. AssigningNul | toaVari ant variabledoesnot causean error.

YoucanasoassignNul | withtheNul | keyword asfollows:
Z = Null

Youcanusethel sNul | functiontotestif aVari ant variablecontains
Nul | :

If IsNull(X) Then
Debug.print ......
End If

You can return Nul | from any function procedure with aVar i ant
returnvalue. Variablesarenot settoNul | unlessyou explicitly assign Nul |
vauetothem.

The Error Value

InaVari ant ,Error isaspecid vaueusedtoindicatethat an error condition
hasoccurredinaprocedure. AnEr r or valueiscreated by converting areal
number by usingthe CVEr r function.
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The Enpty Value

A Vari ant variablehastheEnpt y vauebeforeitisassignedavalue. The
Enpt y value isaspecial value different from 0, a zero length string (** ) or the
Nul | value.

When a Vari ant contains the Enpty value, you can use it in
expressions, whereit istreated aseither O or azero length string, depending on
theexpression.

TheEnpt y vauedisappears as soon asany valueincluding 0, azero
lengthstringor Nul | isassignedtoaVar i ant variable.

A Vari ant awaystakes up 16 bytes, regardless of the type of data
storedinit. Objects, stringsand arraysare not physically storedintheVar i ant .
Four bytes of theVar i ant are used to hold either an object reference or a
pointer to thestring or array. Theactua datais stored elsewhere. Based on what
has been discussed above, usetheVar i ant datatypeonly whenrequired. It
takes up space, itisslow, and may also cause errors.

Using Implicit Declaration

You can also useimplicit declaration to declareavariable name and itsdatatype.
Visual Basic (VB) definesaspecial character for each datatype. Youneedto use
that specia character at theend of avariable nameto declare adatatypefor that
variable. Thistypeof declarationisknownasimplicit declaration. Table4.2lists
thevariousdatatypesand their respective specia character.

Table 4.2 Data Types and their Respective Special Character

Data Type Special Character
I nt eger %
Long &
Singl e !
Doubl e #
Currency @
String $
Byt e None
Bool ean None
Dat e None
hj ect None
Vari ant None

For exampl e, thefollowing statementsdeclaredifferent variablesand their
datatypesusingimplicit declarations:



Nunmber % = 12 declaresaNunber variable of integer datatype. Adding Code
The statement also assigns avalue 12 to the Nunber variable Val ue$ = and Using Events
abc declaresaVal ue variableof St ri ng datatype. The statement also
assignsastringabc totheVal ue variable.

Most of the datatypes could hold either string or numeric data, and the
numeric typescould hold either integer or floating point values. TheVar i ant
typeisdifferent dtogether. A typeVar i ant variablecan hold just about any
kind of data string, integer or floating point. Even more amazing (at least to
experienced programmerswho are used to the standard fixed datatypes), the
datainatypeVar i ant isautomatically treated in the appropriate way.

To create a variable or an array of type Var i ant , you can use the
Vari ant keywordinyour Di m statement or you can simply omit the As
part of the Di m statement, because Var i ant isVisua Basic default data
type. Thefollowingtwo statementsare equivalent:

Dim X As Variant
Dim X

User Defined Data Types

Oneof the handiest featuresof VB istheability to create user defined datatypes.
A user defined type (also called astructure) isacompound datatype containing
two or more other datatypes. You can define exactly what goesinto astructure,
designingit around the exact needs of your program. You usetheType. . . End
Type statement to defineastructure.
Thefollowingrulesapply to user defined datatypes:
- They canbedeclared only at themoduleleve.
- They can have Publ i ¢ (project level) or Pri vat e (module
level) scope.ThedefaultisPubl i ¢ if Public orPrivate is
Specified.
- User defined datatypeshaving Publ i ¢ scopecan bedefined only
instandard modulesand not informs.
Thefollowingisthesyntax for defining auser defined datatypes:
[Public | Private] Type TypeName

NOTES

Variablel As datatype

Variablen As datatype

End Type

For example, to defineauser defined datatypesor udt for an employee
record, you might codethefollowing:

Public Type EmployeeRecord
strEmpName As String
dtmHireDate As Date
sngHourlyRate As Single

End Type
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However, thedefinitionitsdf isnot sufficient. Thelype definitionisbascaly
a ‘template’ on which other variables are defined, the template itself does not
store any data. For using a user defined datatype or udt , you must define a
variable ‘As’ the name, following the keyword ‘Type’ (in this case,
‘Enpl oyeeRecor d’). For example:
Dim udtEmpRec
As EmployeeRecord
This defines a variable called ‘udt EnpRec’, which has the attributes
defined by the structure ‘Empl oyeeRecor d’. Thus, you refer to
‘udt EnpRec’, in your procedural statements and not ‘EmployeeRecord’.
For referencing asingleelement of the structure, it should bequalified with the
‘udt * variable which you have defined. For example, the following code puts
dataintheindividua elementsof udt EnpRec:
udtEmpRec.strEmpName = “JOE SMITH”
udtEmpRec.dtmHireDate = #1/15/2001#
udtEmpRec.sngHrlyRate = 25.50
Any number of variables can be declared ‘As’ the udt that you have
defined. For example:
Dim udtEmpRec?2 As EmployeeRecord
Dim audtEmpRec (1 To 10) As EmployeeRecord

Type Declaration Characters

Andternativeway of specifying datatypeswhiledeclaringavariableisthe useof
some special charactersin place of datatypes. These special characterswhich
specify thedatatypeare known astypedecl aration characters. Thefind character
can be a ‘type declaration character’. Only someof thevariabletypescanuse
themasshowninTable4.3.

Table 4.3 Showing Type Declaration Characters

Data Type Type Declaration Char acter
String $

I nt eger %

Long &

Singl e !

Doubl e #

Currency @

Itisnot agood ideato usetype declaration charactersin VB, these days
the practice is to use the *As’ clause in a data declaration statement, which is
described asfollows.

VBisnot casesengitive, i.e.,, STUDENT, Sudent and student all refer to
thesamevariable. If youtypeavariableonalineinacasedifferent fromthecase
inwhich you havedeclared thevariable, VB will changethiscaseto match with
that of thedeclared variable when you exit that line.
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Table4.4 showsthestandard variablenameprefixesfor datatypesin variablenames.
Table 4.4 Showing Sandard Variable Prefixes

- - - NOTES
Variable Type Recommended Prefix Sample Variable Name
Bool ean bl n bl nDat al sVal i d
Byte byt byt Srral | Num
CQurrency cur cur Bi gvbney
Dat e dtm (for “Date/Time”) dtnEnpBirthDate
Doubl e dbl dbl AnnSal ary
| nt eger i nt i nt Count er
Long I ng I ngBi gl nt Val ue
hj ect obj obj Excel App
Single sng sngHr | yRat e
String str strM/Vord
Vari ant vnt (or “var?) vnt What ever

- It should benoted that the style of using alower case, three character prefix
issucceeded by adescriptivenameinmixed case. Thisistheway of naming
variadlesinal Visua Basic (VB) documentations. Thescopeof thevariable
should beindicated with an additional prefix, whichisof onecharacter,
preceding the nameof thevariable.

Variable Default Values

Whenyou createavariable, Visua Basic (VB) automatically assgnavauetoit.
Thisvalueisknown asdefault value of thevariable. The default value of a
variabledependsonthe datatypevariable. Default valuesfor different datatypes
aregiveninTable4.5.

Table 4.5 Showing Variable Default Values

Data Type Default Value
Singl e 0
Byt e 0

I nt eger 0
Long 0
Doubl e 0
String “” blank
Bool ean False
Var i ant Empty
Dat e 0
Currency 0

4.3 DECLARING AND USING VARIABLES

A variableisanamed storagelocation whose contents can bevaried or smply a
nameyou givefor a memory areain which theva ueof datawhichwasuitilized by
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your programiscontained. Asthe name suggests, it isalocation whose contents
canbevaried. Likeother programminglanguage, VB a so supportsvariables. A
variable hastwo associated thingswithit, i.e., anameand itsdatatype.

Thevariablenameisusedtorefer tothevaduestoredinit and thedatatype
tellswhat typeof value can bestored inthevariable.

Table4.6 liststhetypesof VB variables and the corresponding range of
vauesthat they can store.

Table 4.6 Different Data Types with their Description and Range

Stores Memory Range of Values
Whole numbers 2 bytes 32,768 1032.767.
Whole numbers 4 bytes Approximately +/-2.1E9,
stores approx. +/—2 billion.
Single Decimal numbers 4 bytes 3.402823E38 to—1.401298E-

45 for negative values and
1.401298E-45 10 3.402823E38
for positive values.

Double Decimal numbers 8 bytes 1.79769313486232E308 to
(doubleprecision 49406564584 1247E-324 for
floating point) negative values and

4.94065645841247E-324 10
1797693 13486232E308 for
positive values (—1.79E+308 to

1. T9E+308).
Currency Numbers with 8 bytes 922 337203 ,685.477.5808 to
up to 15 digits 022.337.203,685 4775807
left of the Or stores approx. +/-922
trillion.
String Text information 1 byte per Up to 65.000 characters for
character fixed length strings and up to
2 billion characters for dynamic
strings.
Whole numbers | byte Oto255.
Logical values 2 bytes True or False.
Date and time 8 bytes 1 January 100 to 31 December
information 9999,

Additional Info: Dates are
stored internally as eight-byte
double precision floating point
variables, which can represent
dates from 1 January 100 A.D.,
up to 31 December 9999. The
integer portion holds the date
with zero being 31 December
1899. Dates prior to this are
stored as negative values; those
after as positive. 12 February
1997, for example, is stored as
35,473, The fraction portion
holds time information
Midday, for example, is
represented as 0.5.

Object Pictures and 4 bytes A 32-bit (4 bytes) address that
any object refers to the location of an
reference object.

Variant Any of the 16 bytes + 1| Can hold any native data type,
preceding data types] byte per object reference.and the

character special values Error, Empty

and Null. Numeric variants
require 16 extra bytes, string

variants require an extra 22,




Variable Naming Conventions Adding Code
and Using Events

Therulesfor formingavalid VB variablenameareasfollows:

- Any of the English a phabetsA to Z must function asthefirst character.
Both upper caseor lower caselettersmay beused. Theremaining characters) NOTES
can beletters, digitsor theunderscore (_) character.

- Asmany as 255 characters can be presentinaname.

- A space or aperiod (.) or ahyphen (-) cannot be present in avariable
name,

- Avaridblenamemust begin with aletter.
- A reserved word (VB keyword) cannot constitutethe name.

Declaring a Variable

Declaring avariablemeanstelling the program about it in advance. A variable can
be declared according to thefollowing syntax:

Syntax
Dim <Variable Name> [As <Datatype>]

Where,
- Thekeyword Di mindicatesV B that avariableisbeing declared.
- <Var i abl e Nane>isthevariablename provided by the user.
- As isanother keyword that tellsV B the datatypes of thevariable.
- <Dat a t ype>isalegad datatypeinVB asgiveninTable 1.16.

For example,

Dm nmarks As Byte

Dim address As String

Dm rate As Double

Ifthe ‘As’ data type clause is neglected during declaration of a variable, the
variabletypedefaultsto Var i ant unlessatype declaration character isused.
For example, thefollowing two statements both declarean | nt eger called
‘Count er ’ (the *As’ version is preferred):

Dim Counter As Integer
Dim Counter%

The following two statements declare a Var i ant variable called
‘WWhat ever ’:

Dim Whatever As Variant

Dim Whatever
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Satic Variables

You havelearnedthat loca or privatevariableshavelifetimesequa totheruntime
of their procedure. But thereisoneexception here. If you declarealocal variable
withkeyword St at i ¢ givenasfollows:
Static <Variable Name> As < Data Type>
Thelifetimeof thevariablechangessothat thevariablelivesoninthememory
even after itsparent procedureisover.
Supposeyou haveaSub inaformcalled Count Deno that lookslike
this
Private Sub CountDemo ()
Dim intI As Integer
Static intJ As integer
intI = intI + 1
intd = intd + 1
Print intI , intd
End Sub
Suppose you have some other Sub that callsCount Deno threetimes
inarow:
Call CountThem
Call CountThem
Call CountThem

Thefollowing output would bedisplayed onthe Form:

values for intI values for intd

1 1
1 2
1 3

Note that the ‘regular’ variable, i nt | , declared with ‘D nidoes not retain
itsvalue between calls, whereasthe St at i ¢ variable, i nt J does.

Note: The keyword “St at i ¢’ canalso be used in the Sub procedure header,
which causesdl variablesin that procedureto be static. For example:
Private Static Sub StaticDemo ()
Dim Counter As Integer ‘ as if declared Static
Dim ErrMsg As String ‘'as if declared Static
' other statements
End Sub
Thefollowingisthesyntax for declaringavariablein VB:

[Dim | Private | Public | Static | Global] variablename
[As data type]



Notethat you can use any oneof thefivekeywordsfor declaringavariable, " SZQAHQEC:'?;
which oneyou use depends on the scope you want the variableto have. o=

Thefollowingarethethreelevel sof scope:

Project L evel Scope: Italso called “global’ or “public’ or “application’ NOTES
scope; thevariableisaccessibletodl proceduresinal modulesof the
project. Thevariablesavailableto dl themodulesand proceduresinan
. . L Publ i ¢ keyword
declarespublicor project level variables. SincethePubl i ¢ variable
areavalablepublicly or globally to dl module of theapplication, these
areaso known global variable, i.e, variablewith global scope.

ModuleL evel Scope: It thevariableisaccessibletoall proceduresin
themoduleinwhichitisdeclared. Moduleisaplace whereyou can put
your commonly used routines, functions, congtants, etc. In other words,
amoduleisaplaceto storecommonly used things. Thesethingsmay be
usedinmany projects. InVB, therearethreekindsof modulesnamely
form module, standard module and class module. A form module
stores everything related to aform. A standard module stores the
commonly used variables, constant and procedures, etc. A classmodule
stores code to create new objects, the basis of object oriented
programming.

Privateor L ocal L evd: Thevariableisaccessbleonly tothe procedure
inwhichitisdeclared. A variablethat canbeused only inoneprocedure
inwhichitisdeclaredissaidtohavePr i vat e or local scope.

In addition to the keyword used for declaring the variable, the site of the
variabledeclaration dso affectsitsscope. A variablecan bedeclaredinany one
of thefollowingtwolocations:

The General Declarations Section: This section of a module is
unlabelled, i.e., itisaways present at the start of acode module, after
the “‘Option Explicit’ statement but preceding thefirst Sub or Function
procedure. Declaring avariablehereusingthePubl i ¢ ord obal
keyword makesit aproject level varigble, i.e, oramoduleleve variable
if thePri vat e or Di m keyword isused.

WithinaSub or aFuncti on Procedure: Declaringavariable
here makes it alocal level variable. Here, the Di m or St ati c
keyword alonecanbeused. Theusud practiceinvolvesdeclaring all
locd variableswithin aprocedureimmediately succeedingthe Sub or
theFunct i on header and preceding any executabl e statements.

Table4.7 showshow thefivedifferent dedlarativekeywordsand thelocation
of their declaration affect the scope.
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Table 4.7 Showing How the Location of Declaration affect Scope

Keyword | Where General General
Used to Declared | Declarations Declarations Sub or Function
Declare Section of a Form | Section of a procedure of a Form
the (-frm) Module Standard (.bas) | or Standard Module
Variable Module
Di m (preferred keyword| Module level Module level Local level scope
for local, but not module | scope scope (value of the variable
level variables) isNOT preserved
between calls
Static Not allowed not allowed Local level scope
(vaue of the variable
is preserved between
cals)
Pri vat e (preferred Modulelevel Module level Not allowed
keyword for modulelevel| scope scope
variables)
Project level scope
Public (but referencesto | Project level Not allowed
thevariablemust | scope
be qualified with
the form name;
also there are
some minor
restrictions on the
types of variables
that can be
declared asPubl i ¢
inaform)
d obal (theuse of this
keyword is discouraged; | Not allowed Project level Not allowed
it remains only for scope

compatibility with older
versions of VB)

Check Your Progress

Givethedefinition of datatypes.

2. Writedown the storage capacity of currency datatype.

3. Inhow many waysyou can declareavariableand itsdatatypein Visua

© o N o g bk

10.

11

Basic?

Whyweusel nt eger datatypeinVisual Basic?
Elaborate onthevariant for explicit declaration.
What isError vaue?
Define about theimplicit declaration.
Explain theterm user-defined datatypes.
What isthevariabledefault values?
Explanthetermvarigble.

. Statethethreelevelsof scopefor declaring variables.




Adding Code

4.4 INTRODUCING OPERATORS and Using Events

Inmost of theVisual Basic (VB) programs, various operationssuch asnumerical
and logicd operationsare performed to carry out aspecific task. For each operation NOTES
VB specifiesaspecific symbol, known asoperators. Depending onthefunctioning
of the operations, the operators are categorised into four categories.
- Arithmetic operators
Relationa operators
- Concatenation operators
Logica operators

4.4.1 Arithmetic Operators

Arithmetic operatorsare used to perform thenumerica operations, suchasadding
and multiplying two or more data values. Table 4.7 lists various numerical
operations, their corresponding arithmetic operators, examplesand description.

Table 4.7 Arithmetic Operators

Numerical Operator Example Description
Operation
Addition + Dim x As Addsthetwo values 67 and 34
I nteger and assignsthe value, which we
_ get after the addition, to x.
x=67+34 Therefore, the output isx=101
Subtraction - Dim x AsInteger | Subtractsthe value 34 from 67 and
X=67-34 assignsthe val ue, which we get
after the subtraction, to x. Asa
result, the output is x=33
Multiplication | * Dimx AslInteger | Multipliesthe two values 7 and 3
X=7%3 and assigns the value, which we get
after the multiplication, to x.
Therefore, the output is x=21
Division / Dim x AsInteger | Dividesthevaue9by 3 and
_ assigns the quotient, which we get
x=9/3 Co
after the division, to x. Asaresult,
the output is x=3
Modulus Mod Dim x AslInteger | The mod operator divides the value
x=7mod 3 7 by the value 3 and returns the
- remainder. Therefore, the output is
x=1
Exponentiation | U Dim x AsInteger | U representsthat 3isthe
x =203 exponentla!l power of 3. Asaresult,
the output is
x=8
Integer \ Dimx AslInteger | Theinteger division returns the
division x=7\3 integer quotient without
considering the remainder, if any.
Asaresult, the output for the
corresponding exampleis 2.
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Thefollowing steps show how to use + operator to add thethree numbers, 12, 23
and 56:

1. Openthe Codewindow.
2. Click thedown arrow button next to the Object drop-down list box and

sdlect the Form control.

3. Click thedown arrow button next to the Procedure drop-down list box

and sdlect the Load event.

4. Enter thefollowinglinesof codein the Codewindow:

Private Sub Form Load()
Dim a As Integer
Dim b As Integer
Dim ¢ As Integer

Dim d As Integer

a =12

b =23

c = 56

d = a+b+c
MsgBox d
End Sub

Fig. 4.1 shows the Code window for the + operator
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5. Press F5 to compile and execute the code. Figure 4.2 shows the output

after adding thethree numbers.

a1

Fig. 4.2 Displaying the Output of the + Operator




4.4.2 Relational Operators Adding Code
and Using Events

Comparison operators are used to compare thetwo va ues of samedatatypeand
return aBoolean va ue, which representstherelation between thetwo values. A
Boolean value hasonly two values, either True or False. Thesevalues may be NOTES
numerical, stringsand objects. Table4.8 listsvariousre ationa operations, their
corresponding comparison operators and description along with examples.

Note: Inthefollowing table, we are considering x and y as variables having
values 33 and 22, respectively.

Table 4.8 Relational Operators

Compare | Comparison | Example Description
Operation Operator

Equality = X=y Returns Trueif the two values are
equal, elsereturns False. Here, the
corresponding example returns False
as 33 and 22 are not equal.

Inequality | <> X<>y Returns Trueif the two values are not
equal, elsereturns False. Here, the
corresponding example returns True as
33 and 22 are not equal.

Lessthan < X<y Returns True if the first value (value
on the left side of the <) islessthan the
second value (value on the right side of
the <), elsereturns False. Here, the
corresponding exampl e returns False
as 33 isnot lessthan 22.

Greater > X>y Returns Trueif the first value is greater
than than the second value, else returns
False. Here, the corresponding
example returns True as 33 is greater

than 22.
Lessthan <= X<=y Returns Trueif thefirst valueisless
or equal to than or equal to the second value, else

returns False. Here, the corresponding
example returns False as 33 is neither
equal to nor less than 22.

Greater >= X >zy Returns True if thefirst valueis greater

than or than or equal to the second value, else

equal to returns False. Here, the corresponding
example returns True as 33 is greater
than the 22.
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Adding Code For example, the stepsfor implementing the Greater than relational operator in
and Using Events VBae

1. Openthe Codewindow.

NOTES 2. Click the down arrow button next to the Object drop-down list box and
select the Form control.
3. Click thedown arrow button next to the Procedure drop-down list box
and select the Load event.
4. Enter thefollowing linesof codeinthe Codewindow.
Private Sub Form Load
Dim X As Boolean
Dim a As Integer
Dim b As Integer
a =
b =

X = a >b ‘Returns true if the value of a is greater
than b else returns false

3
6

Msgbox x
End Sub

Figure 4.3 showsthe Codewindow for the Greater than operator.

P Project] - Form i (Code)

=TI i

Fig. 4.3 Displaying the Code for Implementing the Greater than Operator

5. Press F5 to compile the above code. Figure 4.4 shows the output after
compiling the Greater than operator.

rrojecti W
False

Fig. 4.4 Displaying the Output for Greater than Operator
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4.4.3 Concatenation Operators Adding Code
and Using Events

Concatenation operatorsare used to mergetwo or morestringsintoasinglestring.
VB usesthe & operator to mergetwo or morestrings. For example, the stepsfor
implementingthe & operatorinVB are: NOTES
1. Openthe Codewindow.
2. Click thedown arrow button next to the Object drop-down list box and
select the Form control.

3. Click thedown arrow button next to the Procedure drop-down list box
and select the Load event.

4. Enter thefollowinglinesof codeinthe Codewindow.
Private Sub Form Load
Dim x As String
x = “John”

Dim y As String
y = “is”

Dim z As String
z = “boy”

Dim a As String
a=x&y &z
Msgbox a

End Sub

Figure4.5 showsthe Codewindow for concatenation operator
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Fig. 4.5 Displaying the Code for the Concatenation Operator

Note: Theconcatenation operotor combines John, isand boy and setsthevariable
ato “Johnishoy”.

5. Press F5 to compile the above code. Figure 4.6 shows the output after
compilation.

Johnisboy

Fig. 4.6 Displaying the Output for the Concatenation Operator
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You can aso use the + operator to concatenate two or more strings. It works

sameasthe & operator; you just need to replace & with +.

4.4.4 Logical Operators

Logical operatorsare used to compare Bool ean expressonsand return aBoolean
result. Table4.9 liststhevariouslogical operations, their corresponding logical

operators, examplesand description.

Table 4.9 Logical Operators

Logical
Operation

L ogical
Operator

Example

Description

Not
operation

Not

Dimx As
Boolean

X =Not 3
>5

The Not operand performs logical
negation on the Boolean expression. If the
expression evaluates True, then Not
operand returns False and vice-versa. In
the corresponding example, 3 isless than
5, therefore, the Boolean result for 3> 5 is
False. But the Not operand will return
True and asaresult, x is set to True.

And
operation

And

Dimx As
Boolean
x=3>5
And 4<5

The And operand returns logical
conjunction of the two Boolean
expressions. It returns True only if both
the Boolean expressions return True, else
it returns False. In the corresponding
example, first Boolean expression (3 > 5)
returns False and the second Boolean
expression (4<5) returns True. As one of
the expressionsiis returning False, the
And operand returns False.

Or
operation

Or

Dimx As
Boolean
x=3>5
Or 4<5

The Or operand returns logical

disjunction of the two Boolean
expressions. It returns True if any one of
the Boolean expressions returns True, else
it returns False. In the corresponding
example, first Boolean expression (3 > 5)
returns False and the second Boolean
expression (4<5) returns True. As one of
the expressionsiis returning True, the Or
operand returns True.

Xor
operation

Xor

Dimx As
Boolean
x=3>5
Xor 4<5

The Xor operand returnslogical exclusion
of the two Boolean expressions. It returns
Trueif exactly only one of the Boolean
expressions returns True, elseit returns
False. In the corresponding example, both
the expressions are returning True. As
more than one expression is returning
True, the Xor operand returns False.

For example, the stepsfor implementing theAnd logica operator inVB are:

1. Openthe Codewindow.

2. Click thedown arrow button next to the Object drop-down list box and

sdect theForm control.

3. Click thedown arrow button next to the Procedure drop-down list box

and sdlect the Load event.




4. Enter thefollowinglinesof codeinthe Codewindow.
Private Sub Form_Load
Dim x As Boolean
Dim a As Integer
Dim b As Integer

Dim ¢ As Integer

Dim d As Integer

a =3

b =6

c =17

d=1

X =a > And c > d

Msgbox x

End Sub

Figure4.7 showsthe Codewindow for the And operator.
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Fig. 4.7 Displaying the Code for Implementing the and Operator
5. Press F5 to compile the above code. Figure 3.8 shows the output after
compilingtheAnd operator.

False

Fig. 4.8 Displaying the Output

Check Your Progress

12. How many type of operatorsare usedinVisual Basic.
13. MOD iswhichtypeof operatorin VB?

14. Why Arithmetic operatorsareused inVB?

15. Nameanytworelational operators.
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4.5 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Datatypeisaprogramming element which isdetermine how the bits/bytes
representing theval uesare stored in computer memory.

2. Storage capacity of currency datatypeis-922,337,203,685,477.5808 to
922,337,203,685,477.5807.

3. Youcandeclareavariableand itsdatatypein thefollowing two ways.

- Usingexplicit declaration.
- Usngimplicit declaration.

4. Integer datatypeisused to store whole numbers and cannot be used in
caculationswheredecimasor fractionsareinvolved.

5. AVari ant datatypeisavariablethat canfreely changeitstype. It can
accept text, number or bytedataeasily. If you do not supply adatatype,
thevariableisgiventheVar i ant datatypeby default.

6. TheError VauelnaVari ant,Error isaspecia valueusedto
indicatethat an error condition has occurred in aprocedure. An Er r or
vaueiscreated by converting areal number by usingthe CVEr r function.

7. Andternativeway of pecifying datatypeswhiledeclaring avariableisthe
useof somespecid charactersin placeof datatypes. Thesespecid characters
which specify the datatype are known astype declaration characters. The
final character can be a “Type Declaration Character’. For Example
Sring$
Integer %

Long &
Single!
Double#
Currency @

8. A user defined type (also called a structure) is a compound data type
containing two or more other datatypes.

9. Whenyou createavariable, VB automatically assign avauetoit. This
Vauesisknown asdefault valueof thevariable.

10. A variableisanamed storagelocation whose contents can be varied or
smply anameyou givefor a memory areain whichthevaueof datawhich
was utilized by your programis contai ned.

11. Thefollowingarethetreeleve of scopefor declaringvariable:

Project level scope



Modulelevel scope " SZQASQES;JE
Privateor locd level
12. VariousoperatorsusedinVisua Bascare:
a. Arithmetic operators NOTES
b. Reationa operators
c. Concatenation operators
d. Logica operators
13. MOD isan arithmetic operator.

14. Arithmetic operatorsare used to perform the numerical operationssuch as
adding and multiplying two or moredataval ues.

15. Following arethetwo relationd operators:
Equelity
Inequdity

46 SUMMARY

- BEvery programming element, such asvariable, literd, constant, procedure,
etc. hasadatatype.

- Visud Basic(VB) haveanameand declared datatype. Thedatatypeof a
programming € ement determines how thebits/bytesrepresenting theseva ues
arestored inthe computer memory.

- Therefore, you have at |east two types of variables. Visual Basic hasa
number of variabletypesto dea with various programming requirements.

- Oneneedsto usedifferent typesof variablesfor different requirementsin
order to optimize speed and memory requirements.

- Datatypescan beapplied to other el ements al so besidesvariables. When
you assign avalueto aproperty, that value hasadatatype.

- Infact, just about anything inVisua Basicthat involvesdataa soincludes
datatypes.

- Inexplicit declaration, you use thein-built Visual Basic statement, Dim
statement, to declareavariable name and itsdatatype. The Dim statement
doesnot allow assigning valuesto thedeclared variable.

- Integer datatypeis used to store whole numbers and cannot be used in
calculations where decimals or fractions are involved. They can store
reasonably large numbers.

- Long Integer must be used only wherethe calculationsinvolvevery large
numbers.
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- Singleistheequivalent of thefloating point number. It can storefractions

and provideprecisontoafairly highlevel.

- Double solvesthe problem of precision that the Single datatypelacks. It

occupies 8 bytesof memory spaceand should beusedin applicationswhere
therequirement of precisonisvery high.

- Currency datatypeisused for holding valuesrelated to item rates, payroll

detailsand other financia functions.

- Byte data type can hold values from 0O to 255. It cannot hold negative

numbersor numberslarger than 255. Assigning negativevaluesor values
beyond 255 will result in aruntime overflow error.

- Boolean datatype accepts only True or False values. Since the default

vauefor al numeric datatypesiszero, thedefault vauefor aBoolean data
typeisalso zero. The zero valueisinterpreted as False and anon-zero
vaueisinterpreted as True.

- Datevariableholdsdate and timedata. It can hold timefrom January 1 100

to December 31 9999 and time from 00.00.00 (midnight) to 23.59.59
(one second beforemidnight) in onesecondincrements. It occupies 8 bytes
of memory.

- Thedataisdisplayed asper the settingsin your computer. You can storeit

in Britishformat, Americanformat or any other format that isavailableinthe
Regiond Settingsinyour control panel.

- Stringisthemost commonly used datatype. Declareavariablewith this

datatypeif it will dwayscontainastring valueand not anumeric va ue.

- InVisua Basic, forms, contrals, proceduresand recordsetsared| consdered

asobjects.

- A Variant data type is a variable that can freely change its type. It can

accept text, number or byte dataeasily. If you do not supply adatatype,
thevariableisgiven the Variant datatype by defaullt.

- Null iscommonly used in database applicationsto i ndicate unknown or

missing data. If you assign Null toavariableof any typeother than Variant,
an error occurs. Assigning Null to aVariant variable does not cause an
error.

- InaVariant, Error isaspecia vaueused toindicatethat an error condition

has occurred inaprocedure. An Error valueis created by convertingareal
number by usingthe CVErr function.

- AVariant variablehasthe Empty valuebeforeit isassigned avaue. The

Empty value is a special value different from 0, a zero length string (“ *) or
theNull vaue.

- Youcandsouseimplicit declaration to declareavariablenameanditsdata

type. VB definesaspecid character for each datatype.



- You need to use that special character at the end of avariable nameto . Sidri]ngEC:‘ig
declareadatatypefor that variable. o=

- Most of thedatatypes could hold either string or numeric data, and the
numerictypescould hold either integer or floating point va ues.

- Oneof thehandiest featuresof VB istheability to create user defined data
types.
- A user defined type (also called a structure) is a compound data type

containing two or moreother datatypes. You can defineexactly what goes
into astructure, designing it around the exact needs of your program.

- This defines a variable called ‘udtEmpRec’, which has the attributes defined
by the structure ‘EmployeeRecord’. Thus, you refer to ‘udtEmpRec’, in
your procedural statements and not ‘EmployeeRecord’.

- Andternativeway of specifying datatypeswhiledeclaringavariableisthe
use of some special characters in place of data types. These special
characters which specify the data type are known as type declaration
characters. The final character can be a “type declaration character’.

- It should be noted that the styleof using alower case, three character prefix
issucceeded by adescriptivenamein mixed case. Thisistheway of naming
variablesinadl VB documentations.

- Whenyou create avariable, VB automatically assign avaluetoit. This
vaueisknown asdefault valueof thevariable.

NOTES

- A variableisanamed storage | ocation whose contents can be varied or
smply anameyou givefor amemory areainwhichthevaueof datawhich
was utilized by your program iscontained.

- Asthenamesuggests, it isalocation whose contents can bevaried. Like
other programming language, VB a so supportsvariables. A variable has
two associated thingswithit, i.e., anameand itsdatatype.

- Thevariablenameisusedtorefer tothevauestoredinit and the datatype
tellswhat typeof value can bestored inthevariable.

- Any of the English a phabetsA to Z must function asthefirst character.
Both upper case and lower case letters may be used. The remaining
characterscan beletters, digitsor the underscore (_) character.

- Declaring avariablemeanstel ling the program about it in advance.

- Ifthe ‘As’ data type clause is neglected during declaration of a variable, the
variabletypedefaultsto Variant unlessatype decl aration character isused.

- Project Level Scope also called “global’ or “public’ or “application’ scope;
thevariableisaccessibleto al proceduresin al modulesof the project.

- Thevariablesavailableto dl themodulesand proceduresinan gpplication
are said to have Project level scope.
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- Publickeyword declarespublic or project level variables. Sincethe Public

variableareavailablepublicly or globallyto all moduleof the application,
theseared soknown globd variable, i.e., variablewith global scope.

- ModuleLevel Scopeisthevariableisaccessibletoall proceduresinthe

moduleinwhichitisdeclared.

- Module is a place where you can put your commonly used routines,

functions, constants, etc. In other words, a module is a place to store
commonly used things. Thesethingsmay be used in many projects.

- InVB, therearethreekinds of modules namely formmodul e, standard

moduleand classmodule.

- Aform module stores everything related to aform. A standard module

storesthe commonly used variables, constant and procedures, etc.

- A class module stores code to create new objects, the basis of object

oriented programming.

- Thevariableisaccessibleonly to theprocedureinwhichitisdeclared. A

variablethat can be used only inone procedureinwhichitisdeclaredis
said to have Private or local scope.

- TheGenerd Declarations section of amoduleisunlabdled, i.e, itisaways

present at the start of a code module, after the *Option Explicit’ statement
but preceding thefirst Sub or Function procedure.

- Declaring avariable here using the Public or Global keyword makesit a

project level variable, i.e., or amodulelevd variableif the Privateor Dim
keywordisused.

- Declaring avariablehere makesit alocal level variable. Here, the Dim or

Static keyword aone can be used.

- Theusud practiceinvolvesdeclaring all loca variableswithinaprocedure

immediately succeeding the Sub or the Function header and preceding any
executable statements.

- Inmost of the VB programs, various operations such as numerical and

logical operationsare performed to carry out aspecific task.

- For each operation VB specifiesaspecific symbol, known as operators.
- Arithmetic operatorsare used to perform the numerica operationssuch as

adding and multiplying two or moredataval ues.

- Comparison operators are used to compare the two val ues of same data

typeand return aBoolean value, whi ch representsthe rel ation between the
twovalues.

- A Boolean value has only two values, either True or False. Thesevalues

may benumerica, stringsand objects.

- Concatenation operators are used to merge two or more stringsinto a

singlestring. VB usesthe AND operator to mergetwo or more strings.

- Logical operatorsare used to compare Boolean expressionsand returna

Boolean reault.



10.7 KEY WORDS

- Subroutines: Subroutines can be thought of as miniature programs. A

subrouti ne hasaname attributed with it, much like avariabledoes.

- Dim Satement: Anin-built VB statement to declareavariablenameand

itsdatatype.

- Constant: Itisavauegiventoavariable.

- Datatype: Itisaclassficationidentifying oneof thevarioustypesof data.
- Variable: Itisanamed storagelocation whose contents can bevaried.

- Function: It refers to block of code that performs a specific task in a

computer program.

- Integer: It refersto adatatypein computer sciencethat represents some

finitesubset of the mathematical integers.

- Syntax: It refersto therulesgoverning theformation of statementsina

programming language.

- Operators: Various operations such asnumerical and logical operations

are performedto carry out aspecific task. For each operation VB specifies
aspecific symbol, known asoperators.

4.8

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1

2
3
4
5.
6
7
8
9

10

11.

Why weuse Dim statement?

. Givethedéfinition of variable.

. Explain about the datatype.

. How will you define aBool ean constant?
Writetherulesfor defining datatypes.

. What arethetwo waysto declareavariable?
. Explaintheterm Boolean for datatype.

. Whatisnull vauefor explicit declaration?

. Definetheterm user defined datatypes.

. Stateabout theprivateor local levd.

How many typesof arithmetic operatorsareusedin Visud Basic (VB) for
performing mathematica caculations?
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Short-Answer Questions

1. Briefly discussabout the datatypes and storage capacity tablein Visual
Basicgivingexamples.

2. Explain about the different waysto declare avariable and its datatypes

giving syntax and example codes.

Discuss about the conventions used for naming avariable.

Differentiate betweentheexplicit and implicit declarationsgiving example.

5. Elaborate on the defined datatypes and the alternate way of specifying
datatypeswhiledeclaring avariablewiththehelp of examples.

6. Briefly discussthestatic variablesand different scopesfor static variables
giving gppropriteexamples.

7. Analyseabout thegenera declarations section and sub function procedure
giving gppropriteexamples.

8. Expressionsused for variouslogica operator.

9. Elaborate briefly on the arithmetic operators which are used in VB for
performing mathematica caculations.

~w
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5.0 INTRODUCTION

Visual Basicis a graphical version of the old BASIC (Beginner’s All-purpose
Symbolic Ingtruction Code) language that was quite popular among programmers.
Itisahighly interactiveandisaGraphica User Interface (GUI) programming
language. Thislanguageincreasesthe productivity of programmersby providing
variousfeaturesto create effective and robust.

The capacity to make decisionsisneeded for auseful machine.

The secret to programming the machine to make the right choicesisto
ensurethat you understand how to accurately anayse and eva uatethe expression
that representsthe decision.

Visual Basic offersmorethan oneway for decisionsto be made.

To makeaprogram moreflexibleand efficient, theflow of execution canbe
dtered usngvariouscontrol satements. Different typesof control flow statements,
such as sdlection statementsand iteration statements.

Control Structuresarejust away to specify flow of control in programmes.
Any agorithm or softwarewill be moretransparent and understood if they use
sdlf-contained modules called aslogic or control structures. Depending on such
parametersor conditions, it essentiadly anaysesand choosesthedirectioninwhich
aprogrammeflows.

There could be a case where you need to execute a code block many
times Ingenerd, datementsareexecuted sequentialy inafunction, thefirg Satement
isexecuted first, followed by the second statement, and so on. Programming
languagesprovidedifferent structuresof control that alow more complicated paths
of execution. A loop statement alows one several timesto execute astatement or
set of statements.
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Inthisunit, youwill study about thelooping and decision control structure,
if then else, structure select structure, for next, do while and while. .. wend.

5.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Understand thedifferent types of control statementsin VB.NET
- Explainthevarioustypesof selection statements
- Discussthedifferent typesof iteration statements
- Know about the for... next loop
- Elaborateontheselect structure
- Define the basics of do ... while and while...wend

5.2 LOOPING AND DECISION CONTROL
STRUCTURES

Statementsare used to control theflow of program execution control. Visua Basic
supportsvarious control statementsgiven asfollows:

5.2.1 Decision Sructure

Structuresfor decision-making enabl e the programmer to define one or more
conditionsto beevaluated or checked by the program, along with astatement or
statementsto be executed if the condition is determined to bevalid, and other
statementsto be executed optiondly if the conditionisdeterminedto befd se.

To be assessed by the program with statements, we can specify morethan
onecondition. If thegiven conditionisvalid, the statement or block isexecuted
according to the condition, and another statement isexecuted if theconditionis
fdse

If .. Then Sructure

Thelf...Then selection structure performsthe specified action only when the
conditionisTrue. If conditionisfalse, noactionistaken.

The Syntax of thelf...Then selection:
If < condition > Then
statement
End If

The Exampleof thelf... Then selection:
If gradepoint = 9 Then
txtGrade.Text = “A+”

End If



If ... Then ...Else Structure

The If...Then ... Else selection structure is useful when you want to execute the
specified statementswhen the condition isTrueand you have different satements

for different conditions.
The Syntax of thelf ... Then selection:

If < condition 1 > Then
statement

ElseIf < condition 2 > Then
statement

Else

statement

End If

The Exampleof thelf...Then selection
If gradepoint = 9 Then
txtGrade.Text = “A+"
Elself gradepoint = 8 Then
txtGrade.Text = “A”

Elself gradepoint = 7 Then
txtGrade.Text = “A-"

Else

txtGrade.Text = “Invalid”
End If

Sdect ...Case Satement

The Sdect ...Casestructure helpsto get rid of thelong seriesof If statements. This
structureteststhe condition just once. It executes one of the several groups of

statementson theexpression.
The Syntax of the Select ...Case statement :

Select Case testexpression
Case expressionl
Statements

Case expression?2
Statements

Case Else

Statements

End Select

The Example of the Select ...Case statement :

Select Case ascivariable
Case 64
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MsgBox “a”

Case 65

MsgBox “b”

Case 66

MsgBox “c”

Case Else

MsgBox “Invalid Number”
End Select

Note that the term Sel ect used in the Sel ect ...Case statement
specifiesakeyword that showsthe starting point of the Sel ect ...Case statement
and holdsatest expression. t est expr essi on specifiesanintegra expresson
defined by usingl nt eger and Char datatypes. CaseinVisua Basic specifies
akeywordthat holdsan expression list which fulfilsthet est expr essi on.
Case El se specifies akeyword that runs the code within the Case El se
block when none of the caseswithinthe

Sel ect ...Case statement executes.

TheSel ect ...Case statement teststhevalue of thetest expressionina
sequenceand comparesit withthelist of different cases. When amatchisfound,
thecontrol istransferredtothat particular Case block and the statements contained
inthat particular Case block are executed.

Example5.1: A programto demonstratethe use of nested Sel ect . . . Case
Satement.

I nports System Consol e

Modul e Modul el

Sub Main ()

Di m val uel As I nteger

WriteLine (“Enter your choice™)

val uel = Integer. Parse (ReadLine ())

Sel ect Case val uel

Case 1

WriteLine (“You typed one™)

Case 2

WriteLine (“You typed two™)

Case 5

WriteLine (“You typed five”)

Case El se

WriteLine (“You typed something else™)

End Sel ect

Read ()

End Sub

End Modul e



Theoutput of theprogramis

T T e
e T U sers Hiranshu App Date/ Local Temparery Frosscts Corgolalippleston i/ Debug e | T 2} l-‘_‘_""'I

ou typoed something olan

5.2.2 Loop Sructure

There could be acase where you need to execute acode block many times. In
genera, statementsare executed sequentially inafunction, thefirst statement is
executed firgt, followed by the second statement, and so on.

Programming languages provide different structures of control that alow
more complicated paths of execution. A loop statement allows usto executea
statement or group of statementsmultipletimes.

Do ... While L oop

TheDoloop structure executes aseries of statementsaslong asagiven condition
istrue. It dlowsyouto check acondition and executeacodeblock, if that condition
istrue. TheDo...Whileversion alowsyou to check for thetrue condition. You
ceruseaDo...Until versonuntil you check for afadse.
The Syntax of the Do loop Structure:
Do [ { While | Until } condition ]
Statements
Loop
Or
Do
Statements
Loop [ { While | Until } condition ]
The Example of theDoloop Structure:
Dim count as Integer
Dim sum as Integer
Count = 1
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Sum = 0

Do While count < 10
Sum = sum + count
Count = count + 1

Loop

Txt_sum.Text = sum

While..Wend

TheWhile...Wend statement executesa seriesof statementsaslong asthegiven
conditionistrue.
The Syntax of theWhile...Wend statement :
while Condition
Statements
Wend

The Exampleof theWhile...Wend statement :
Dim count As Integer
Dim sum As Integer
count = 1
sum = 0
While count < 10
sum = sum + count
count = count + 1
Wend

txt_sum.Text = sum

For ... Next

The For ... Next executes the block of code a fixed number of times.
The Syntax of the For ...Next Structure :

For vaidbleinitid_vauetoFnd_vaueStepincrement or decrement
Satements
Next

The Exampleof the For ...Next Structure :
Dim I as Integer
For I = 100 To 1 Step -10

Print I
Next I



o kowbdpE

Check Your Progress

What arethedecision sructuresavailableinVisua Basics?

Whywe use if ... then ... else structure in Visual Basic?

What isaselect...casestatement in VB.NET?

Write down the syntax of aelect ... case statement.

Namethelooping structuresin Visua Basic.

Which statement executes at | east once and continuesexecuting until its
| oop-continuation condition becomesFalse.

Write down the syntax for the while ...wend statement.

5.3

ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

Following arethedecison structureavailableinVisual Basic:
- 1If . Then
- If .. Then .. Else
- Select .. Case
TheIf...Then ... Else selection structure is useful when you want to execute
the specified statementswhen the condition isTrueand you have different
satementsfor different conditions.
TheSdect ...Casedructurehel psto get rid of thelong seriesof If Satements.
Thisstructureteststhe condition just once. It executes one of the several
groupsof statementson theexpression.
The Syntax of the Select ...Case statement :
Select Case testexpression
Case expressionl
Statements
Case expression?2
Statements
Case Else
Statements
End Select
Following arethelooping structureinVisua Basic:
- Do ... While Loop
- While...Wend
- For...Next

Do... statement executes at least once and continues executing until its
|oop-continuation condition becomesFalse.
The Syntax of theWhile...\WWend statement is:

while Condition

Statements

Wend
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54 SUMMARY

- Statementsare used to control theflow of program execution control.
- Thelf...Then selection structure performsthe specified action only when

theconditionisTrue.

- Thelf...Then... Else selection structure is useful when you want to execute

the specified statementswhen the condition isTrueand you have different
statementsfor different conditions.

- Select...Case statement specifiesakeyword that showsthe starting point

of the Select...Case statement and hol ds atest expression. testexpression
specifiesanintegral expression defined by using Integer and Char data
types.

- CaseinVisud Basic specifiesakeyword that holdsanexpressionlist which

fulfilsthetestexpression. Case El se specifiesakeyword that runsthe code
withinthe Case Else block when none of the caseswithin the Select...Case
statement executes.

- The Select...Case statement tests the value of the test expressionin a

sequence and comparesit withthelist of different cases.

- Whenamatchisfound, the control istransferred to that particular Case

block and thestatements contained inthat particular Caseblock areexecuted.

- TheSdect ...Casedructure hdpsto get rid of thelong seriesof If Satements.

Thisstructureteststhe condition just once. It executes one of the severa
groupsof statementson theexpression.

- The Doloop structure executes a series of statementsaslong asagiven

conditionistrue. It allowsyou to check acondition and execute acode
block, if that conditionistrue.

- TheDo-Whileversondlowsyouto check for thetruecondition. You ceruse

aDo-Until version until you check for aFa se.

- TheWhile...Wend statement executes aseries of statementsaslong asthe

givenconditionisTrue.

- The For ... Next executes the block of code a fixed number of times.

5.5

KEY WORDS

- Control statements. Control theflow of aprogram during execution.
- Declaration: Declaresthe variablesto storethe property value.
- Libraryfunctions: Thebuilt-infunctionswhich aredefinedintheVisua

Basic(VB) library.

- Decison structure: Structuresfor decis on-making enablethe programmer

to defineoneor moreconditionsto be evaluated or checked by theprogram,



along with a statement or statements to be executed if the conditionis
determined to bevalid, and other statementsto be executed optionaly if
the condition isdetermined to befa se.

- Loop structure: Therecould beacasewhereyou need to executeacode

block many times. In general, statements are executed sequentialy: ina
function, the first statement is executed first, followed by the second
statement, and so on.

5.6

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1
. Elaborate on the purpose of decisions-making statements.
. Statethelooping statements.

. What arethewaysto createaninfiniteloop?

. Explainif...then, select ... case, looping statements.

. Writeaprogramtofind theareaof acircle.

7.

O O~ WD

Explain control flow statements.

Write acodeto demonstrate the use of nested Select...Case statement.

Long-Answer Questions

1

2.

Briefly discussthelooping and decision control structuresin VB giving
apprppriateexamples.

Rewritethefollowing VB code using on Switch statement. Also specify
how it isdifferent than previous code.

If(ch="a’Or ch="A") then

COuntA+=1

Elself(ch="e’ Orch="E’) then
counteE+=1

Elself(ch="i" Or ch="I") then
countl+=1

Elself(ch="0" Or ch="0’) then
countO+=1

Elself(ch="u’ Orch="U’) then
countU+=1

Else : Console.WriteLine(*No vowel letter’)

EndIf

3. Writeasmpleprogramto print three statement in Visual Basic.
4. Write acodeto check whether the number iseven or odd.
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5. Writeaprogram to display the Days name using the sel ect case statement
inVB.NET.

6. Writeaprogram to perform an arithmetic operation using the Select ...
Casegtatementin VB.NET.

7. Writeaprogramto computethetotal number of studentswho have passed
intheFIRST, SECOND and THIRD division. Theconditionis:

Total Marks > 60 — First Class
Total Marks >50 — Second Class
Total Marks > 40 - Third Class
Total Marks < 40 - Fail
8. Discussthefollowingwiththehelp of examples

- Do ...loop
- For...Next loop
- While...Wend
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6.0 INTRODUCTION

Visua Basic (VB) comeswith many built-incontrols. All controlsarenot equaly
useful. Some of them arevery useful. They can beused in every application you
write. Othersyou will use only when you have aspecial need for thefeaturesthe
controlsoffer.

Controlsareobjectsthat combine codewith visual parts. They requirea
container i.e., asan object (likeform or any other control) that carriesthe control.
Thedeve oper part of thecontrol includesanicon for the ToolBox. The part of the
control hasvisua representation whenit isplaced on acontainer, such asaform.
Control has properties, method and events, which are collectively known, as
controlsinterface.

Thecreator of the control isresponsiblefor the programming that enables
theinterface: for making surethat propertiesappear in the propertieswindow, that
eventsarefired when they are supposed to befired, etc. The user of the control
does not see theinternal implementation of the control application. Theusers
interaction with the control depends on theinterface settingsthat the application
devel oper has made and on code added by the devel oper.

In Visua Basic(VB),a control array isagroupof rlated controls inaVisja
Basc form that sharethesame event handlers. Control arraysaredwayssingle
dimensiona arrays, and controls can be added or deleted from control arrays at
runtime. Oneapplication of control arraysisto hold menu items, asthe shared
event handler can be used for code commonto al of themenuitemsinthe control

array.

P
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Control arraysareaconvenient way to handlegroupsof controlstha perform
asimilar function. All of theeventsavailabletothe singlecontrol aretill available
tothearray of controls, the only difference being an argument indi cating theindex
of the sel ected array element is passed to the event. Hence, instead of writing
individua proceduresfor each control Visud Basicintring c centrals, methodsand
properties, such as, you only haveto write one procedurefor each array.

Inthisunit, you will study about the basic Controlslike Label, TextBox,
Command Button, Frame, Checkbox, Option Button, ListBox, ComboBox, File
ListBox, Directory List Box, DriveList Box and Tab Order.

6.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Undergland thesignificanceof variouscontrols
- Explain about the TextBox and Label Control
- Definethe CommandButton and OptionButton
- Discussabout the CheckBox and ListBox Control
- Elaborate on the concept of methods and Events of variouscontrols
- Know about the control arrays

6.2 BASIC CONTROLS

InVisua Basic, forms arethefoundationsyou generdly useto build programs. A
formiswhere you put all the thingsthat peopleinteract with asthey use your
program. Thosethingsyou put ontheform are controls, which enablethe people
who useyour program to do things, such asenter text and click buttons.

All the controlsin the Tool Box except the Pointer arereferred asobjectsin
VB. These objects have associated properties, methods and events. The
programming objectsareloaded with properties. A property isanamed attribute
of aprogramming object. Properties definethe characteristics of an object, such
assize, color, etc., or sometimestheway inwhichit behaves.

For the most part, you’ll use a relatively small set of controls when you
programinVisua Basic. However, thesecontrolsare very powerful. With them,
you can add buttons, check boxes, |abels, and text boxesto your programs. You
can usethem to seefileson your hard driveright from your program. You can
even read adatabase! These basic controlsare intrinsic controls, and they’re
avallableinevery edition of Visud Basic6.

Theintringc controlsareavail ablewhenever you useVisual Basic. During
design time, you can accessthem fromthe ToolBox . Table6.1 liststheintrinsic
controls.



Table 6.2 Different Types of Intrinsic Controls and their Description

Control Description

Poi nt er Used for interacting with the controls on the form.

Pi ct ur eBox Used for displaying images.

Text Box Used for accepting user input that can display only editable
text.

Fr ane Used for grouping other controls.

CommandButton  Used for initiating an action by pressing on the button.

CheckBox Used for making a choice for user (checked or unchecked).

Opti onButt on Used in groups where one at a time can be true.

Li st Box Used for providing alist of items.

ConboBox Used for providing a short list of items.

HScr ol | Bar A horizontal scrollbar.

VScrol | Bar A vertical scrollbar.

Ti ner Used for performing tasks at particular intervals.

Dri velLi st Box Used for accessing the system drives.

Di r Li st Box Used for accessing the directories on the system.

Fi | eLi st Box Used for accessing the files in the directory.

Shape Used for drawing circles, squares, rectangles, ellipses, etc.

Li ne Used for drawing lines.

| mage Used for displaying images but has less capability than the
Pi ct ur eBox.

Dat a Used for connecting a database.

QLE Used for interacting with other application of Windows.

Label Used for displaying texts that cannot be edited.

Syntax and Attributesof Controls

A control isan object that can be drawn onaForm object for enabling or enhancing
user interaction with an gpplication. Controlshave propertiesfor defining various
aspectsof their gppearancelikesize, position and col or, and the behaviora aspects
liketheir responseto input from auser. They can react to events set off by the
system or initiated by the user. A code, for instance, could be written in a
CommandBut t on control’s click event procedure that would load a file or
display aresult.

Container Control

A container control can hold other controlswithinit, for example, aFrame(there
can bemultiple controlsinsdeaframe) or aPicture Box (it holdsapicture) or
smply your Form (you can put so many controlsonit). Controlsinside containers
are known as child controls. Child controls can exist completely inside their
containers. So you cannot movethem outsidetheir container and if youtry todrag
them beyond the boundary of their container, part of the control gets hidden.
Whenyou deleteacontainer control, al itschild controlsautomeatically get del eted.
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Form Control

InVB, the Formactsasthecontainer for al thecontrolsthat form theinterface.
TheFormisthetop-level objectinaV B application, and every application starts
withthe Form.

Appearance of Forms

Themain characteristic of aFormisthetitle bar on which the Formscaptionis
displayed. Ontheleft end of thetitle bar isthe Control Menuicon. Clickingthis
icon opensthe control menu. Maximize, Minimizeand Closebuttonscan befound
ontheright side of the Form. Clicking on these buttons performsthe associated
function. Figure6.1 illustratesthe appearance of aForm.

Maximize

Minimize Button Close
Button ™ II o Button
TitleBar (T

| Restore

Control Menu ——{ Move
Size

= Minimize

O Maximize

| * Close Alt+F4

Fig. 6.1 General Appearance of Frequently Used Container Control Form

The control menu containsthefollowing characteristics:
Restore: Restoresamaximized Formtoitssizebeforeit wasmaximized:;
availableonly if theForm hasbeen maximized
Move: Letsthe user movethe Form around with the mouse
Size: Letstheuser resizethe control with themouse
Minimize: MinimizestheForm
M aximize: Maximizesthe Form
Close: Closesthe Form
Some common properties used to customize a Form appearance are as
follows



Table 6.2 Common Properties of Form Control

Property Description

MinButton, These two properties, if True display the Minimize and
MaxButton M aximize buttons on the title bar. You can set them to Falseto
hide the corresponding button on thetitle bar. By default True.

ControlMenu This property displaysthe control menu, if it is set toTrue. By
default, it isTrue. You can set it toFalse to hide the Control
menu icon.

Border Style Thisproperty determines the borders style for a Form and also
its appearance. It can take any of the following values:

Value Description

0 None No border for Form, cannot be
resized.

1 Fixed Single Visibleborder, but Form cannot be
resized.

2 Sizable Visible border. Form can be moved
and resized also.

3 Fixed Dialog For fixed didog boxes

4 Fixed Form has a close button only, canot
ToolWindow be resized
5 Sizeable Same asno. 4 but the Form can be
ToolWIndow resized.
BackColor Specifies the Form’s background color.
Border Style Determines how the Form window appears.
Enabled Determines whether the Form is active or not
Picture Determines a graphic image that appears on the background

of the Form at runtime.

Frame Control

A Frame control isused to group variouscontrols. A Frame control isacontainer
control, i.e, it contains other controlsin it; it doesnot carry out any job/action by
itsdlf, i.e., it does not respond to any event by itself.

Some common propertiesof Frame control areasfollows:

Table 6.3 Common Properties of Frame Control

Property Description

Caption The property used to display the text in the Frame control.

Font The property used to specify the display font, style and size of the caption of
the Frame.

(Name) The property used to name the Frame control. Frame is represented in
coding by using this name.

Border Style The property used to specify the style of border. It can be either 0—None or
1—Fixed Single. It appears underthe Appear ance category.

Appearance The property used to set the look of the frame. It can either be 0—Flat or1—
3D.

Visible The property used to set avalueindicating whether the frame should be
visible or not.
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TextBox Control

A TextBox control isan edit field or edit control, displayinginformation entered at
designtimeby the user, or assigned to the control using codeat runtime. Basically,
the TextBox control isasmall text editor that providesall the basic text-editing
facilities; you caninsert and select atext, scroll thetext if it doesnot fitinitsvisble
areaand you can even exchangetext with other gppli cation through the clipboard.

Some common propertiesand methods of TextBox control areasfollows:

Table 6.4 Common Properties of TextBox Control

| Property/ M ethod H Description ‘

| Properties I \

|Enab|ed HSpecifies whether the user can interact with this control or not. \
|I ndex HSpecifi%the control array index. ‘

L ocked If this control is set to True, the user can useit; elsg, if this control is set to
false, the user cannot use the control.

MaxL ength Specifies Fhe maximum nu_mber of charactersto be input. Default valueis set
to 0 meaning the user can input any number of characters.

M ousePointer Using this, the shape of the mouse pointer can be set when over a TextBox.

Multiline ?y setting this property to True, there can be more than one linein the

extBox.

PasswordChar HThis specifies mask character to be displayed in the TextBox.

ScrollBars Thisisfor setting either the vertical or horizontal scrollbars for appearing in
the TextBox. The user can also set it to both the horizontal and vertical
scrollbars. This property is used with the Multiline property.

|Text HSpecifies the text to be displayed in the TextBox at runtime. ‘

[Tool Tipindex |[This is used for displaying the text that is displayed in the control. \

Visible By sgtti ng this, the Textbox control can be made visible or invisible at
runtime.

| Methods | |

|SetFocus HTransfers focusto the TextBox. ‘

| Event procedures H \
|Change HActi on happens when the TextBox changes. \

[Click ||Action happens when the TextBox is clicked. |

|GotFocus ‘ ‘Acti on happens when the TextBox receives the active focus. ‘

|L ostFocus \ ‘Acti on happens when the TextBox losesiit focus. \
|KeyDown HCaIIed when akey is pressed while the TextBox has the focus. ‘
|KeyUp HCaIIed when akey isreleased while the TextBox has the focus. ‘




For working with apart of atext in aTextBox, thetext can be selected
using thefollowingthreeproperties:

SelL ength: Returnsor setsthe number of selected characters.

SelSart: Returnsor setsthe starting point of thetext selected. Sel Sart
indicatesthe position of theinserted point when no text is selected.

Sel Text: Returnsor setsthe string that containsthe currently selected
text. Sl Text will haveazero-length string if notext is selected.

Labd Control

Itisagraphical control whichtheuser can usefor displaying text that cannot be
edited. A Labd control displaystext that cannot be changed. Basically, Labelsare
used for identifying control s(such asscrollbarsand TextBoxes) that haveno Caption
property of their own.

Some common propertiesof Label control areasfollows:

Table 6.5 Common Properties of Label Control

Property

Caption The property used to display the text in the Label control.

Font The property used tospecify the display font, style and size of the
caption of the Label.

(Name) The property used to name the label control. Label isrepresented in
coding by using this name.

Alignment The property used to specify the alignment of Label’s Caption. 0—
Left Justify, T—Right justify and2—Centralized. By default text is
left justified.

WordWrap Theproperty used to set the word wrapping option for the caption
text. If we set this property to true then the text is wrapped and
expanded vertically.

Autosize This property causes the control to expand horizontally and adjust
to the size of its contents.

Border Style This property, if set to 1,allowsthe label to appear with a borderthat
givesit asimilar ook to that of atext box.

CommandButton Control

The CommandButton control allowsthe user to click onit to perform specific
actions. When the user choosesthe button, it carries out the appropriate action. It
alsolooksasif itisbeing pushed in and released. The Click event procedureis
invoked whenever the user clicksabutton. You can put codeinthe Click event
procedurefor performing any action.
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Some common propertiesof CommandBut t on control are asfollows:

Table 6.6 Common Properties of CommandButton Control

Property Description

BackColor This property specifies the background colour of the
CommandButton and selects a colour in the BackColor property.

Cancel This property determines whether the command gets a click event if
the user presses Esc.

Caption To display text on a CommandButton control and set its caption
property.

Default This property determines if the command button responds to an Enter
key press even if another control has the focus..

Enabled This property enables or disables the buttons set the Enabled property
to True or False.

Font This property opens a font dialog box in which you can set the font
name, style and size.

Height This property holds the height of the command button’s in twips.

M ousePointer This property determines the shape of the mouse pointer.

Picture This property holds the name of an icon graphic image that appears
on the command button as long as the style property is set to 1—
Graphical.

Style This property determines whether the command button appears as a
standard windows command button (set to 0—Standard) or with a
colour and possible picture (set to 1—Graphical).

ToolTip Text This property holds the text that appearsasa Tool Tip at runtime.

Visible To make visible or invisible the buttons at run-time, set the Visible
property to True or False.

OptionButton Control
The OptionButton control providesaset of choicesfrom which auser can select
only onebutton by:

- Clickingitat runtime

- Assigning the value property of the Option Button to True. The codeto
assignitto Truelike Optionl.value = True

Using the shortcut keys specified in the Caption of aLabel.
When onebutton isselected, al theother buttonsin thegroup are cleared.



Some common propertiesof OptionButton control areasfollows:

Table 6.7 Common Properties of OptionButton Control

Property Description

Caption This property is used to display the text for the option button

(Name) This property is used to name the option button that can be
represented in coding.

Alignment This property is used to set the alignment of the option button. You
can set either left or right justify.

Style This property determineswhether theoption button appears as a
standard windows command button (set to 0—Standard) or with a
colour and possible picture (set to 1—Graphical ).

Value This property is usedto set the state of option button. If set toTrue
the option button appears selected.

CheckBox Control

A CheckBox control issimilar to an option button. CheckBox controlsare used
for offeringasmall set of choicesfromwhich onecan choose oneor moreoptions.
TheValue property of both the controlsistested to check thecurrent state. Check
Boxesarevalid asasinglecontrol and arenot mutually exclusive.

Some common propertiesof the CheckBox control areasfollows:

Table 6.8 Common Properties of the CheckBox Control

Property Description
Caption It 1susedto display text for the option button.
(Name) It is used to name the option button that can be represented in coding.

Alignment Itisused to set the alignment of the option button. You can set either left
or right justify.

Enabled It specifies whether the option button or check box is enabled or disabled.
Value It specifies whether the option button or the check box has been checked
or not. The value is either True or False for the option button and value
for check boxes are asfollows:

Value Description
0 Unchecked
1 Checked

2 Grayed

ListBox Control

A ListBox control displaysalist of itemsfrom which oneor moreitemscan be
displayed. A user getsalist of choicesfromthelist box. Thechoicesaredisplayed
inasinglecolumn by default, though multiple columns can a so beset up. Scroll
barswill automatically appear onthe control if the number of itemsismorethan
what can bedisplayedintheListBox. Theuser canthen scroll up and down, or
left toright through thelist.
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Using Intrinsic Visual Somecommon propertiesand methods of the ListBox control areasfollows:

Basic Controlswith

Methods and Properties Table 6.9 Common Properties and Methods of the ListBox Control
Property/Methods Description
Columns It is used for specifying the number of columns in a list box. This
NOTES property can have the following values:
Value Description
0 Single column list box with vertical
scrolling.
1 Single column list box with horizontal
scrolling.
>1 Multiple column list box with horizontal
scrolling.
MultiSelect It is used for determining whether the user can select the List

multiple items or not. This property must be set at design time. At
runtime, you can change this property. It can take the following

values:
Value Description
0 Multiple selection not allowed; default
setting.
1 Simple multiple selection, i.e., an item

can be selected or deselected either through a
mouse click or by pressing the spacebar on it.
2 Extended multiple selection, i.e., items can be
selected either by pressing Shift and clicking
the mouse button and Ctrl key simultaneously.

Sorted This property determines whether the items in the list will be sorted
or not.

Style It is used to set the alignment of the option button. You can set
cither left or right justify.

ListIndex The property gives the index of the selected item in the list; if

multiple items are selected, then the ListIndex property stores the
index of the most recently selected item. Consider the following
statement that removes the selected item from Listl control:

Listl.Removeitem Listl.Listindex

In case no item is selected, the ListIndex property has a negative

value.

NewlIndex This property returns the item’s index most recently added to a
ListBox control.

Methods

AddItem Adds an item to the ListBox

Clear Removes all items from the ListBox

Removeltem Removes the specified item from the ListBox

SetFocus Transfers focus to the ListBox

Event Procedures

Change Called when text in ListBox is changed

DropDown Called when the ListBox drop-down list is displayed

GotFocus Called when ListBox receives the focus

LostFocus Called when ListBox loses it focus

Some Common Methods of ListBox Control

Inorder to properly work with the ListBox control within your application, you
should beableto dothefollowingtasks:

- Additemstothelist.
Removeitemsfromthelist.
- Accessindividud itemsinthelist.
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Adding Itemsto a List Using Intrinsic Visual
Basic Controlswith

To additemstoaListBox, usetheAdditem method. Itispossibletopopulatethe ~ Methodsand Properties
list at designtimeor runtime.

Design Time: Toadditemstoalist a designtime, click onthe List property NOTES
inthe property box and then add the items. Press Ctrl+Enter after adding each
itemasshowninFigure6.2.

[oerlrata (List)
Left 1200
fList) ..

LS, -
Canada
Aostraia

List
Returms/sets the it
conkrofs list portiod v

Fig. 6.2 Design Time View of Adding Itemin a ListBox

Runtime TheAddltem method isused to add itemsto alist at runtime.
TheAddltem method usesthefollowing syntax:

<ListBox>.AddItemitem item [, Index]

Where,
- TheLi st Box argumentisanameof theListBox, and
- Thei t emargument isastring that representsthetext to add to thelist.

- Thei ndex argument specifieswhere the new iteminthelististo be
inserted. Thefirgt positionisrepresented by anindex of 0. Theitemisinserted
at theend (or inthe proper sorted order) if index isomitted.

While list items are generally added in the For m Load( ) event
procedure, the Addi t em method providestheability of adding itemstothelist
dynamicdly.

Thefollowingisan exampleto additemtoalist box named List1:

Private Sub Form Load( )
Listl. Additem ‘New Delhi’
Listl.Additem ‘Mumbai’
Listl.Additem. ‘Kolkotta’
Listl.Additem ‘Chennai’

End Sub

For addinganitemtoalist at aparticular position, anindex valuefor the
new item should be specified. The next line of code, for example, inserts
‘Chandigarh’ into thefirst pogtion, adjusting the position of other itemsdownward:

Listl.Additem ‘Chandigarh’ , 0
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Removing Items from a List

TheRenovel t em method isused to removeanitem from alist. The syntax
forthisisgivenasfollows:

<Listbox>.RemoveIltem <Index>
The<Listbox>and <Index> argumentsarethesameasfor Additem.

For example, for removing thefirst entry in alist, add thefollowing line of
code:

Listl.Removeitem 0O

Thefollowing codeverifiestha anitemissdectedinthelist and thenremoves
thesdected itemfromthelist:

= Projeel1 - Farm1 (Code) b

[emIRemove
WLEE

| Private Sub cmdRemove Click() -
If Listl.Li=tIndex > -1 Then
Listl.Removeltem Listl.ListIndex |
End I -
_End Jub

= |Click -

ot =P t

Fig. 6.3 Runtime Deletion of a Selected Itemin a ListBox

Toremovedl entriesin alist, usethe Clear method.
Listl.Clear

Sorting aList

You can specify theitemsto beadded to alist d phabetically by settingthe Sor t ed
property to Trueand scraping theindex. The sort isnot case-sensitive; thus, the
words ‘Chandigarh’ and ‘chandigarh’ are treated as same.

Accessing List Items in the List

TheLi st property providesaccesstoal itemsinthelist. Thisproperty hasan
array inwhich eachiteminthelistisan element of thearray and eachitemis
represented inagtring form. Torefer toaniteminthelist, usethefollowing syntax:

<Listbox>.List (<index>)

Thetop item hasan index of 0, the next hasan index of 1, and so on. For
example, thefollowing statement displaysthethirditem (index =2) inalistina
text box.

txtCity.Text = Listl.List(2)

Todisplay onlythesel ected item fromthe |ist inatext
box, thefollowing statement isused:

txtCity.text = Listl.List (Listl.Listindex)



Returning the Number of Itemswith the ListCount Property Using Intrinsic isual
Basic Controlswith

For returning the number of itemsin alist box, usetheLi st Count property. Methodsand Properties

Thefollowing statement, for example, usesthe ListCount property for determining
thenumber of entriesinalist box: NOTES

Textl.Text = Listl.ListCount

File System Controls

Three of the controls on the ToolBox let you access the computer’s file system.
They areDrivelistBox, DirListBox and FileListBox controls(Refer Figure 1.7),
which are the basic blocks for building dialog boxes that display the host computer’s
file system. Using these controls, a user can traverse the host computer’s file system,
locate any folder or files on any hard disk, even on network drives. Thefiles
controlsareindependent of each other, and each canexist onitsown, but they are
rarely used separately.

Figure 6.4 showsthat threefiles controlsare used in thedesign of formsthat
let the usersexplorethe entire structure of their hard disks.

File Control
i“;;l__m_m_“n_"-- ...I Fl:mlmkvbp
| FContols. vbay
r= FieControls.frm
R MSSCCPRI.SCE
A Masterng VB & SelFiles. vy
Z3CH_CODE
| {JCh0S
& FCortrols
] ¥eyCambo
] SelFies

Fig. 6.4 Three Controls of File System

DrivelListBox: This displays the names of the drives within and
connected to the PC. The basic property of this control isthe drive
property, which setsthedriveto beinitially selected in the control or
returns the user’s selection.

DirListBox: This displays the folders of current Drive. The basic
property of thiscontrol isthe Path property, which isthe name of the
folder with subfoldersdisplayed inthe contral.

FileListBox: Thisdisplaysthefilesof the current folder. The basic
property of thiscontrol isaso caled Path and itisthe path nameof the
folder whosefilesaredisplayed.
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ThethreeFilecontrolsarenot tied to one another. If you placeal three of
them onaForm, youwill seethenamesof all thefoldersunder the current fol der
and so on. Eachtimeyou select afolder inthe DirlistBox by double-clickingits
name, itssubfoldersaredisplayed. Similarly, the FileListBox control will display
thenamesof dl thefilesinthecurrent folder. Slecting adriveinthe DrivelistBox
control, however, doesnot affect the contentsof the DirListBox.

To connect to the File control s, you must assign the appropriate valuesto
the properties. To compel the DirListBox to display thefolders of the selected
driveintheDriveListBox, you must make surethat each timeyou sel ect another
drive, thePath property of the DirListBox control matchesthe Drive property of
theDriveListBox.

Thefollowing isthe minimum codeyou must placein the change event of
theDriveLigBox contral:
Private Sub Drivel_Change( )
Dirl.Path = Drivel.Drive
End Sub

Similarly, every timethecurrent sdectionintheDirListBox control changes,
you must set the FileListBox control’s path property to point the new path of the
DirListBox control:

Private Sub Dirl_Change( )
Filel.Path = Dirl.Path
End Sub

Thisisadl it takesto connect thethreefile controls.
Tab Order

Tablndex Property of Controls

Visuad Basic makesuse of the Tablndex property for determining the control that
will be next in focus when atab key is pressed. VB looks at the value of the
Tablndex for the control that hasfocus, every timeatab key ispressed, and then
it scansthrough the controlslooking for the next highest Tabindex number. VB
startsal over again with O when there are no more control swith higher Tablndex
value. It looksfor thefirst control with Tablndex of O or higher that can accept
keyboard input.

VB, by default, assignsatab order for controlling aswedraw the controls
on the Form, except for Menu, Data, Timer, Line, Image and Shape controls,
whicharenot apart of tab order. Eventhough aTablndex valueisgiven, invisible
or disabled controlsalso cannot receivethefocus at runtime. Inthe devel opment
environment, setting the Tablndex property of controlsiscompul sory.



Visual Basic IDE Modes Using Intrinsic Visual
Basic Controlswith

A VB applicationworksin either of thefollowing threemodes: Methodsand Properties

- DesgnMode.
- RunMode. NOTES
- Break/Suspended Mode.

Whilean applicationisbeing created or designed, itisin thedesign mode.
When the applicationisexecuting, it issaid to bein therun modeand whilean
applicationisin astate of suspension, itissaidto beinthe break mode.

Definition of Basic Terms

Thefollowing arethedefinitions of variousV B termswhich are used frequently.
Application

An applicationisan assortment of objectsthat work together for accomplishing
something useful. The applicationin VB iscalled Project. A project could be
calculation of mortgages, management of avideo store, the payroll for 1000
employeesor any required service.

Object

Anobject isapart of softwarewith propertiesand functionsthat can be changed.
A window isan object with propertieslike color, size, position on the screen,
etc. Thefunction of awindow, also known as methods, can be manipulated to
moveit around, changethesize, openit and closeit. Thereisno need for writing
thecodefor resizing awindow. It can bedoneby clicking and dragging. Thecode
can be written by anybody and put together in asmall package called window
object. Thewindow object can be copied and pasted wherever it isneeded by
changing its propertiesfor color or size. Its built-in methods can be used for
opening and closingit or for resizing it whenever required. Whenan applicationis
created using objectsand are combined for producing results, it meanstheuser is
working inan object oriented environment.

Visual Basic Program Development Process

Generdly, thefollowing stepsarerequired for building aV B application:
Sep 1: Designing thelnterface.
Sep 2: Setting Properties of the Controls (Objects).
Sep 3: Writing the Proceduresof the Events.

Sep 1. Designing the Interface

Visua Basichasitsown IDE which can beusedto designthe Interface. Theterm
Interfacerefersto GUI objects. These objectsthat are put on aForm arecalled
controls. For getting acontrol, go to the Toolbox, then click on the control you
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need, return to the Form and click and drag the control to the size and position
youwant. Position the controlsas shown inthefoll owing screenshot:

#, Project] - Microsoft Visual Basic [design] - [Form1 [Form)] futton executes application =10 x|
B File §dlt View Project Formak Debug Run CQuery DiagLram/'ioo&s Add-Ins  Window Help -|E|£|i
B-a-BSH L BEN O] ) &g@,ﬁ»a;a

E| |1:| A PrOJertand |
g:’m]Fectl (5curetu'i}vb/p) h: e bk
=4 Porms N named
B3 Formi (Score fifm and saved,
|Labelt Label 5 T =l
Alphabetic catu‘qgmd |
E Appearance -~
Appearance 1-3D
[ sHooFFrEFFe: -
BackStyle 1 - Opaque
(R B BorderStyle 0 - None
B ~ To treate thel cartol pthe 11l o Caption Lol
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L THig tells ol what, | Backiolor
.................. o property doesl | | - wlNoo raint= the Bochons el ok et te herl o
#|bext and graphics in an object,

Fig. 6.5 Visual Basic IDE

We can makethe bunch of controlsontheform moreattractive by changing
the Properties of the controlsin the Propertieswindow. Each control hasa
wholeseriesof properties. But right now, we only need thefollowing ones:

Al i gnment = Howtextdignsinthecontrol.
BackCol or = Thecolor of the background.
Caption = Thetextthat will appear inthecontrol.
Font = Thefonttypeandsize.

For eCol or = Thecolor of thetext (foreground).

Just asin all Windows applications, you can select multiplecontrolswith
Ctrl+Click for changing aproperty for al of them at once. For example, if there
areall white backgrounds, select all controls, change For eCol or towhite
anddl of themwill bemodified. Changetheformtolook liketheoneshowninthe
Figure 6.6. Notethat thereisno need to changethe captionsfor Label4, Label5
and Label 6 and the color of the buttons cannot be changed. The color of the
buttons is what was earlier called ‘IBM grey’. Remember to save your project as
SoON asyou can.



Sep 2: Setting Properties of the Controls (Objects)

Atthispoint, if you Run the application, your For m will appear just theway it was
created. However, absolutely nothing happensif you click on any of the controls.
Some eventshappen, i.e., theform opens, abuttonisclicked, etc. But, i.e., nothing
tellsthe form what should be donewhen it seesan event. Thisisthereason that we
haveto write code, whichisalsoknownasscript. Figure6.6illustratesthe Design
Mode.

o AaBbYyZz

™ Underine
SELECT FONT AND SIZE
[Viestem =

SELECT FONT PROPERTY

CHOOSE ALL LABELS THAT HAVE
SAME PROPERTY

Fig. 6.6 Design Mode

Figure6.7 illustratesthefinal display of the designed form.

BE &
- Egm)ecu(somml.utp)

= =3 Forms
[ Ferm1 (Score. frm)

Propertics - Form1

Form1 Form
Aiphabetic | Categorized |
Moveable True
FlegotiateMenus | True
IOLEDropiMode |0 - None
Palette {one)
PaletteMode 0 - Haiftone
—{Ficture {Bitmap)
PightToleft False
“ [scaieHeight 01
focaleLeft o
ScaleMode 3 - Pixel
End of Game - sieTon o
fcaieth a3
iShowlnTaskbar | True
jStartlipPosition 2 - CenterScreen
L/ Te
To create picture background  [Ton (2520
for form, find picture then use [Visble True
Picture property fwhatsThisSutton False

Fig. 6.7 Final Display

For switching between the Code window and the Form window, use the
buttonsjust over the Project Explorer window (refer Figure 6.8 (a)).

Onceyou arein the Code window, you can seeall the codesfor the project or
thecodefor one event at atime. Usethe buttonsin thelower | eft hand corner (refer

Figure6.8(b)).
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Sep 3: Write the Procedures of the Events

M Project1 - frmScoreboard (Code)

({General) - (Declarations)

Labeld.Caption =

Game
-1

Li

Fig. 6.8(b) Code Editor Window

For sel ecting the obj ect and the event you want to code, usethetwo List
boxesgiven at thetop of the Codewindow wheretheleft button isfor the object
and theright buttonisfor theevent. Start with General ... Declar ationsand then
Form ... Load, etc.

Theuser can write down the procedures of the event asshownin thefollowing
Figures6.9 and 6.10.
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variables, for exam
s 1bl for a Label,

Option Explicit
Dim intHomeScore As Integer
Dim intVisitorScore As Integer
Dim strVis As String
Dim strHome As String

Fig. 6.9 Showing the Code

™ Project1 - frmScoreboard (Code)

(General) »| |(Declarations) -

*right at ©

‘ecalled "In

Private Sub Form Load()
1b1Ticle.Caprtion = "SCCREBOARD™
1bl1VisScore.Caption = 0
1blHomeScore.Caption = 0 i
IbiMessage.Caption = "GAME IS TIED!™
1blHalf.Caption = 1
intHomeScore = 0
intVisitorScore = 0
' Get team names and display them:
atrVis = InputBox("Enter Visitor team name")
strHome = InpucBox ("Enter Home team name®™)
lblVisicor.Caption = strVis
ibiHome.Caption = atrHome

End Subk

Fig. 6.10 Showing the Code of Form_Load Event



Now wecan Run it and find something happening. When the Formloads, Using Intrinsic isual

itwill initidlizethefieldsthat werespedifiedin thecode. Methedaat Propertios
ComboBox Control
NOTES

A ComboBox control combinesthefeaturesof aTextBox and aListBox. This
control allowsthe user to select anitem either by typing text into the ComboBox
or by selectingit fromthelist. The ComboBox control issimilar to the ListBox
control inthesensethat it contains multipleitem of which the user may select one,
but it takes | ess space on the screen. The ComboBox control is practically an
expandable ListBox control, which can grow when the user wantsto make a
selection and retracts after the selectionismade. Thereal difference, however,
between the ComboBox and ListBox controlsisthat the ComboBox control dlows
theuser to pecify itemsthat do not exist inthelist. Some common propertiesand
methods of ComboBox control are shownin Table6.10.

Table 6.10 Common Properties and Methods of ComboBox Control

Property/Method || Description

Properties

By setting this property to True or False, the user can decide whether

Enabled : ! :
the user can interact with this control or not.
Index Specifies the control array index.
i String array. Contains the strings displayed in the drop -down list.
List : H =Sl : = )
Starting array index 1s 0.
ListCount Integer. Contains the number of drop -down list items.
: Integer. Contains the mndex of the selected ComboBox item. If an
ListIndex = } '
item 1s not selected, ListIndex 15 -1.
Locked Boolean. Specifies whether user can type or not in the ComboBox.
iibusebiater Integer:l Specifies the shape of the mouse poimnter when over the area
of the ComboBox.
Integer. Index of the last item added to the ComboBox. If the
NewIndex il : 3 - :
(ComboBox does not contain any items, NewIndex 15 -1.
Sorted Boolean. Specifies whether the ComboBox's items are sorted or not.
Style Integer. Specifies the style of the ComboBox's appearance.
TabStop Boolean. Specifies whether ComboBox receives the focus or not.
Text String. Specifies the selected item in the ComboBox.

ToolTipIndex String. Specifies what text 1s displayed as the ComboBox's tool tip.

Boolean. Specifies whether the ComboBox 15 visible or not at run-

Visible ime.

Nethoss ]
AddItem Adds an item to the ComboBox.

Clear Removes all items from the ComboBox.

RemoveItem Removes the specified item from the ComboBox.

SetFocus Transfers focus to the ComboBox.

Event Procedures

Change (Called when text in the ComboBox 1s changed.
DropDown (Called when the ComboBox drop-down list 1s displayed.
GotFocus (Called when the ComboBox receives the focus.
LostFocus (Called when the ComboBox loses it focus.
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Note: Aswehavead ready discussed that the ComboBox control issimilar
totheListBox control to someextent. From Table6.10, you can observethat the
property methodsand eventsof both thecontrols(ListBox, ComboBox) areadmost
common. Asadding, removing and accessing itemsin aComboBox control is
smilar totheListBox control. Thereisno need to explain each method again for
the ComboBox control.

Therearethree ComboBox styles(refer Figure 6.11). Each style can be set
at either designtimeor runtimeand usesva uesor equivaent VB constant to set
the style of the ComboBox.

Style Value Constant
Drop-down ComboBox 0 vbComboDrop-Down
Simple ComboBox 1 vbComboSimple
Drop-down ListBox 2 vbComboDrop-DownList
{Canada -

Drop-Down Combo

Simple Combo

Canada v

Brazil

Drop-Down List
Fig. 6.11 Three Different Syles of ComboBox Control

Thesmple ComboBox displaysan edit areawith an attached ListBox that
isawaysvisibleimmediately below theedit area. A smple ComboBox displays
thecontentsof itslist al thetime. Theuser can select anitem fromthelist or type
anitemintheedit box portion of the ComboBox. A scroll bar isdisplayed beside
thelistif therearetoo many itemsto bedisplayedintheListBox area.



Thedrop-down ComboBox first appears having only an edit areawith a
down arrow button at the right. The list portion stays hidden until the user
dropdownsthelist portion by clicking thedown arrow button. Theuser can either
sdlect avaluefromthelist or typeavaueintheedit area.

Thedrop-down list ComboBox changesthe ComboBox into adropdown
ComboBox. At runtime, the control |ookssimilar to the drop-down ComboBox .
Theuser could click thedown arrow to view thelist. Thedifference between the
drop-down combo and drop-down list combo isthat the edit areain the drop-
down list combo isdisabled. The user can only select anitem and cannot type
anythingintheedit area. Anyway, thisareadisplaysthe sd ected item(s).

Check Your Progress

What isTextBox?

For selecting thetext which propertiesare used?

Explain about the Label control.

Which property isused to display thetext inthe Label control?
What do you understand by CommandButton control ?

Which control isused for selecting oneof several options?

For indicatingwhether aparticular conditionison or off which control is
used?

Define about the CheckBox control.
9. Stateabout thedifferent tasksof List Box control.

N o g ko DdPE

®

6.3 CONTROL ARAAY

A control array isacollection of morethan oneV B control that sharesthe same
name, whichisthe nameof thearray. All the controlsin an array must be same,
such asan array of Labels. Inacontrol array, each control has a unique index
number and you can accessthe control by using these unique numbersonly. By
increasing theindex number, you can access all the subsequent controlsin an

array.
You can createacontrol array inthefollowing twoways:

Set thelndex property of acontrol during the designtime. For example,
if you set theindex of aLabdl to O, thenit will bethefirst Label inthe
control array of labels.

Cregteacontrol component on thedesignwindow. Now, dick thecontrol
component and press Ctrl+C to copy that control. After copying the
component, press Ctrl+V to paste that copied control. When you paste
the component, theV B compiler asksto createacontrol array.
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Figure 6.12 showsMicrosoft Visua Basicwarning dia og box.
x|

!\ You already have a control named 'Command]’, Do you want bo create a control array?
Y

| Yes i No | Hep |

Fig. 6.12 Displaying Warning for Creating a Control Array

Now, click Yesto createacontrol array, elseclick No.
You can usethefollowing index to accesseach e ement of the control array:
<Control array name> (array index)

You can a so changethe propertiesof the control array elementsby using
thefollowing syntax:

<Control array name> (array index). <Property name> =
<property value>

Check Your Progress

10. Definetheterm Control array.
11. Stateabout theWaysto create Control array.

6.4 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. ATextBox control isan edit field or edit control displaying information
entered asdesigntime by the user.

2. Thetext can be sdected using thefollowing three properties:
SelL ength: Returnsor setsthe number of selected characters.

SelSart: Returnsor setsthe starting point of thetext selected. Sel Sart
indicatesthe position of theinserted point when no text is sel ected.

SelText: Returnsor setsthestring that containsthe currently selected
text. Sel Text will haveazero-length string if notext isselected.

3. Labd isagraphical control which the user can usefor displaying text that
cannot be edited. A Label control displaystext that cannot be changed.
Basically, Labelsareused for identifying controls (such asscrollbarsand
TextBox) that have no Caption property of their own.

4. Caption property isused to display thetext inthe Label control.

5. TheCommandButton control alowstheuser todlick onit to perform specific
actions. When the user choosesthe button, it carries out the appropriate
action. It alsolooksasif itisbeing pushedinand rel eased. The Click event



10.

11.

. A CheckBox control issimilar to an option button. CheckBox controlsare

. Inorder to properly work with the ListBox control withinyour application,

procedureisinvoked whenever the user clicksabutton. You can put code Using Intrinsic isual

intheClick event procedurefor performing any action. Mem%?ji‘;ﬁg L‘f{c?p',;“t“,t;
. OptionButton control isused for selecting one of several options.
. Forindicating whether aparticular conditionison or off CheckBox control NOTES

isused.

used for offeringasmall set of choicesfrom which one can chooseoneor
more options. TheValue property of both the controlsistested to check
thecurrent.

you should beableto do thefollowing tasks:
- Additemstothelist.

- Removeitemsfromthelist.

- Accessindividud itemsinthelist.

A control array isacollection of morethan oneV B control that sharesthe
samename, whichisthe nameof thearray.

You can create acontrol array in thefollowing two ways:

Set thelndex property of acontrol during the designtime. For example,
if you set theindex of aLabdl to O, thenit will bethefirst Label inthe
control array of labels.

Createacontrol component on thedesignwindow. Now, dick thecontrol
component and press Ctrl+C to copy that control. After copying the
component, press Ctrl+V to paste that copied control. When you paste
the component, theV B compiler asksto createacontrol array.

6.5

SUMMARY

- Theworking environment in'V B incorporates severa different functions

- TitleBar isthetopmost bar displaying thetitle of the project. Thewindow
- Form is the main feature of the VB application. It is the ‘window’ or ‘screen’
- Toolbox Window hasaset of controlsused for customizing forms.

- PropertiesWindow helpsin changing the property settingsor characteristics

- Project Explorer or Project Window showsthelist of formsand modules

like editing, designing, compiling and debugging, within a common
environment.

titled Project 1 isthename of project containing the project files.

that users interact with. It can be considered as a ‘canvas’ on which the
user placesthe objectsthat formsan application.

of theformitsalf and also thed ements of visua interfaceontheform.

inaproject. AVB Project Explorer congstsof anumber of forms, modules

and controlsthat make up an application. Self-Instructional
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- Form Layout Window showshow bigaformisinrelationtothe screen. It

aso displaysthe position of thewindow whereit will bedisplayed whenthe
projectisrun.

- Code Editor Window istheplacefor writing VB codefor your application.

By code we mean language statements, declarationsand constants. For
entering application code, the code editor window isused which servesas
aneditor.

- A control isan object that can be drawn on aForm object for enabling or

enhancing user interactionwith an application.

- A container control can hold other controlswithinit, for example, aFrame

(there can be multiple controlsinsdeaframe) or aPicture Box (it holdsa
picture) or smply your Form(you can put so many controlsonit). Controls
insdecontainersareknown aschild controls.

- In VB, the Form acts as the container for all the controlsthat form the

interface. The Formisthetop-leve object inaV B application, and every
application startswiththe Form.

- The main characteristic of a Form is the title bar on which the Form’s caption

isdisplayed.

- Restoresamaximized Formtoitssize beforeit was maximized; available

only if the Form hasbeen maximized.

- AFramecontrol isused to group various controls. A Frame control isa

container control, i.e., it containsother controlsinit; it doesnot carry out
any job/action by itself, i.e., it doesnot respond to any event by itself.

- ATextBox control isan edit field or edit control, displayinginformation

entered at design time by the user, or assigned to the control using code at
runtime.

- Itisagraphica control whichtheuser can usefor displaying text that cannot

beedited. A Label control displaystext that cannot be changed.

- TheCommandButton control alowstheuser toclick onit to perform specific

actions.

- CheckBox controlsare used for offeringasmall set of choicesfromwhich

one can choose one or more options.

- A ListBox control displaysalist of itemsfromwhich oneor moreitemscan

bedisplayed. A user getsalist of choicesfromthelist box.

- Thechoicesaredisplayed in asingle column by default, though multiple

columnscan aso be set up.

- Scroll barswill automatically appear onthecontrol if the number of itemsis

more than what can bedisplayedinthe ListBox.

- ToadditemstoaListBox, usetheAdditem method. It ispossibleto populate

thelist a designtimeor runtime.



- Toadditemstoalist & designtime, click ontheList property inthe property
box and then add theitems.

- TheAddltem method isused to add itemsto alist at runtime.

- TheListBox argument isanameof the ListBox, and theitemargument isa
string that representsthetext to add to thelist.

- Theindexargument specifieswherethenew iteminthelististo beinserted.
Thefirst positionisrepresented by anindex of 0.Theitemisinserted at the
end (or inthe proper sorted order) if index isomitted.

- Whileligtitemsaregenerally addedinthe Form_Load () event procedure,
theAdditem method providestheahility of addingitemstothelis dynamicaly.

- For addinganitemtoalist at aparticular position, anindex valuefor the
new item should be specified.

- TheRemoveltem method isused to removeanitemfromalist.

- You can specify theitemsto beadded to alist a phabetical ly by setting the
Sorted property to true and scraping theindex.

- The sort is not case-sensitive; thus, the words *Chandigarh’ and “‘chandigarh’
aretreated assame.

- TheList property providesaccessto adl itemsinthelist. Thisproperty has
anarray inwhich eachiteminthelistisan element of thearray and each
itemisrepresentedinastring form.

- For returning the number of itemsin alist box, usethe ListCount property.

- Three of the controls on the toolbox let you access the computer’s file
sysem.

- They areDrivelListBox, DirListBox and FileListBox controls, which arethe
basic blocks for building dialog boxes that display the host computer’s file
Sysem.

- Using these controls, a user can traverse the host computer’s file system,
locateany folder or fileson any hard disk, even on network drives. Thefiles
controlsareindependent of each other, and each can exist onitsown, but
they arerarely used separately.

- Thisdisplaysthe names of the driveswithinand connected to the PC. The
basi c property of thiscontrol isthedrive property, which setsthedriveto
beinitially selectedinthecontrol or returnsthe user’s selection.

- DirListBox displaysthefoldersof current Drive. Thebasi c property of this
control isthe Path property, whichisthe nameof thefolder with subfolders
displayedinthecontrol.

- FleListBox displaysthefilesof the current folder. The basic property of
thiscontrol isalso caled Path and it isthe path name of thefolder whose
filesaredisplayed.

- ThethreeFile controlsarenot tied to one another. If you place dl three of
them onaForm, you will seethenamesof al thefoldersunder the current
folder and so on.
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- Eachtimeyou sdlect afolder inthe DirlistBox by double-clicking itsname,

itssubfoldersaredisplayed. Similarly, theFileListBox control will display
the names of all thefilesin the current folder. Selecting adrivein the
DriveListBox control, however, does not affect the contents of the
DirListBox.

- Toconnect to the File control s, you must assign the appropriate valuesto

the properties.

- Tocompel theDirListBox to display thefoldersof theselected driveinthe

DrivelistBox, you must make surethat each timeyou sl ect another drive,
the Path property of the DirListBox control matchesthe Drive property of
theDriveListBox.

- Visud Basicmakesuseof the Tablndex property for determining thecontrol

that will be next infocuswhen atab key ispressed.

- VB looksat thevaueof the Tablndex for the control that hasfocus, every

timeatab key ispressed, and then it scansthrough the controlslooking for
the next highest Tablndex number.

- VB gtartsdl over againwith O when there are no more control swith higher

Tablndex vaue. It looksfor thefirst control with Tablndex of O or higher
that can accept keyboard input.

- VB, by default, assignsatab order for controlling aswedraw the controls

ontheForm, except for Menu, Data, Timer, Line, Imageand Shapecontrols,
which are not apart of tab order. Even though aTablndex valueisgiven,
invisibleor disabled controlsalso cannot receivethefocusat runtime.

- Inthe devel opment environment, setting the Tablndex property of controls

iscompulsory.

6.6

KEY WORDS

- Project: Acollectionof severd different typesof filesthat makeup aprogram.
- Form: The main feature of the VB application; it is the ‘window’ or *screen’

that usersinteract with.

- Methods: The publicfunctionsor proceduresthat are definedinaclass.
- Events: Generateand invokeeventsfor anobjectin VB.
- DriveListBox: Thisdisplaysthenamesof thedriveswithinand connected

tothe PC. Thebasic property of thiscontrol isthedrive property, which
setsthedriveto beinitially selected in the control or returns the user’s
sdection.

- DirLigBox: Thisdisplaysthefoldersof current Drive. Thebasic property

of thiscontrol isthe Path property, which isthe name of thefolder with
subfoldersdisplayed inthe contral.



- FileLigBox: Thisdisplaysthefilesof thecurrent folder. Thebasic property Ugng_'“égntﬁcl\"ﬂ%{ﬂr']
of thiscontrol isalso called Path and it isthe path name of thefolder whose Memo?;‘;nd Errc?p;“t“i%

filesaredisplayed.

- Control array: A collection of morethan oneVB control that sharesthe

samenamewhichisthenameof thearray. NOTES

6.7 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions
1. What isthedifference between Enabled property and visible property of a
TextBox control ?
. Visual Basicatool allowsyou to devel op which typeof applications.
. How the ComboBox control issimilar totheListBox control ?
Nameat |least two waysinwhich the user can trigger acommand button.

. Which property setting of TextBox would you use for entering a secret
message?

6. Which control isusedto provideanidentifiablegrouping for other controls?

7. What istheproperty that indicateswhether or not aListBox itemisselected?

8. Whichisagroup of controlsthat share the same name and type.

o~ W N

Long-Answer Questions

1. Discuss ComboBox controlsand itsvarious methods and properties.

2. Explain control arrays. How array elements can be processed in VB
program?
3. Ligt out controlswhich doesnot have events.

4. Elaboratebriefly ontheListBox Control.Expdindl themethodsof ListBox
Control indetall.

5. Briefly discussabout the File system control, and itstype.

6. Desgnangpplicationtodisplay trafficlights. Thered and greenlightsshould
display for 12 seconds and theyellow light should be onfor 5 seconds.

7. Indian Ralwayshasintroduced somemoretrains. Writean event procedure
in VB to add the names of the new trainsto thelist aswell asdeletethe
trainsthat will benolonger running.

8. DesignanapplicationinVB to allow theuser to set anadarm at scheduled
time. Usethe Beep statement toring thealarm.

9. Design an application that acceptsan item namefrom the user and addsit
toalist box. Its screenshot being shown below:
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Addng Name 10 a List

[Chandgath

—

10. DesignaVB application with thefollowinginterface:

—_—
FirstName | Ramesh

x;“nr :
Last Name Kumar .

23,
) Address:
Street Address 123
= |
Display Info |

State UK
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UNIT 7 CREATING PROCEDURES
AND FUNCTIONS
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7.1 Objectives
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7.3 Answersto Check Your Progress Questions
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7.6 Self-Assessment Questions and Exercises
7.7 Further Readings

7.0 INTRODUCTION

A function procedureisaseriesof Visua Basic(VB) statementsenclosed |
the function andEnd Function statements. The function procedureperformsatas

and then returnscontrol to the calling code.You candefinea Function procedure

inamodule, class, or structure. Itis Public by default, which meansyou cancdl it
from anywhereinyour application that hasaccessto themodule, class, or structure
in which you defined it. A Function procedure can take arguments, such ag
constants, variables, or expressions, which arepassed to it by the calling code.

When function procedureit returns control, it a so returnsavaueto the
caling code. Eachtimethe procedureiscalled, itsstatementsrun, startingwiththe
first executable statement after the Function statement and endingwiththefirstEnd
Function, Exit Function, or Return statement encountered.

Numeric functionsareused to cal culate numerical expressions.

String functionsare used to manipul ate one or more string argumentsand
after manipulationit returnsastring vaue.

Date and Timefunctions are used to mani pul ate the date and time val ues.

In computer science, recursionisamethod of solving aproblemwherethe
sol ution depends on solutionsto smal ler instances of the same problem.

Inthisunit, youwill study about the procedures, functions, string function,
numeric function, date and timefunction and recursivefunction.

5K
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7.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Understand the significanceof functionsin VB
- Elaborateonthelibrary function
- Discussabout the Numeric function, String function, Dateand Timefunction
- Ableto handle common eventsof Visua Basic controls
- Differentiate between procedureand function
- Explainabout therecursivefunction

7.2 CREATING PROCEDURES AND FUNCTIONS

Library functionsarethe built-in functions, which aredefined inthe VB (Visual
Basic) library. Each library function performsaspecific operation. You can use
thesefunctionsdirectly, without implementinginaprogrammingto perform various
functions, such asmani pulating stringsand numbers. Depending on thefunctioning,
thelibrary functions can be categorized into thefol lowing categories:

- Numeric Functions.

- String Functions.

- Dateand Time Functions.
Numeric Functions

Numericfunctionsare used to calculatenumerica expressions. Table 7.1 liststhe
commonly used built-in numericfunctions.

Table 7.1 Numeric Library Functions

Numeric Functions Description

Abs (argument) Returns the absolute value of the argument. The
absolute value is the positive equivalent of the
argument. For example, the absolute value for both
Abs (78) and Abs (-78) will be 78.

Sqr  (argument) Returns the square root of the argument. For
example, the value of thesqr (6) will be 36.

Cos (argument) Returns the cosine value of the argument and this
cosine value is expressed in radians.

For example, thestepsfor implementingtheSgr  numerica functioninVB
areasfollows:

1. Openthe Codewindow.

2. Click thedown arrow button next totheCbj ect drop-down list box
and select the For m control.



3. Click the down arrow button next to the Pr ocedur e drop-down
list box and select theLoad event.
4. Enter thefollowing linesof codeinthe Codewindow.
Private Sub Form Load()
Dim x As Integer
x = 34
MsgBox (Sgr(x)) '’ displays square root of the value 34
End Sub
Figure7.1 showsthe Codewindow for the Sqr numerical function.

™ Praject - Form1 (Code) =10] %
Form =] roaa =
Private Jub Forn_Load(l -
Dim x is Integer
x = 34
HagBox (Sogrix))
End Sub
=
= 4| L 5%

Fig. 7.1 Displaying the Code for Implementing the Sqr Numerical Function

5. PressF5to compilethe above code. Figure 7.2 showsthe output after
compilingtheSgr numerica function.

5.8309518048453

Fig. 7.2 Output for the Sqr Numerical Function

Sring Functions

String functionsare used to mani pul ate one or more string arguments and after
manipulation it returnsastring vaue. Table 7.2 liststhe commonly used built-in

gringfunctions.
Table 7.2 Sring Library Functions
Sring Functions Description
UCas e(argument) Returnsall charactersof the argument in upper
case. In the UCase(argument) function, the
argument represents a string value.
LCase(argument) Returnsall characters of the argument in lower

case. In the LCase(argument) function, the

argument represents a string value.
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Returns a specific number of characters from
the leftmost portion of the string. Inthe Lef t
(argument, no of characters), argument
represents a string and the int parameter
specifies the number of characters you want
to extract from the string. Consider the
following listing:

Dim value As String
value = “abcdefgh”
MsgBox (Left (Pname, 2))

The above listing will print the first two
characters from the leftmost portion of the
string value. Asaresult, the output will be ab.

Ri ght (argument, int)

Returns a specific number of characters from
therightmost portion of thestring. IntheRi ght
(argument, no of characters), argument
represents a string and the int parameter
specifies the number of characters you want
to extract from the string. Consider the
following listing:

Dim value As String
value = “abcdefgh”
MsgBox ( Right (Pname, 2) )

The above listing will print the first two
characters from the rightmost portion of the
string value. Asaresult, the output will be gh.

Len (argument)

St r Rever se (argument)

Self-Instructional
Material

Returns the total number of characters in a
string. In Len (argument), argument
represents the string. Consider the following
listing:

Dim value As String

value = “abcdefgh”

MsgBox ( Len(value) )

The above listing will print 8, which is the
length of the string.

Returns the characters of a string in reverse
order. In St r Rever se (argument), argument
represents the string. Consider the following
listing:

Dim value As String

value = “abcdefgh”

MsgBox (StrReverse (value) )



The above listing will print all the characters Creating Procedures
of the string in reverse order. As a result, the and Functions
output will behgf edcba.

I NSt r (argument, search argument)  Returns the location of a specific aphabet or
wordinastring. Inl nSt r  (argument, search NOTES
argument), argument specifies the string,
search argument specifiesthe a phabet or word
that you want to search and startpos specifies
the starting position for the search. Consider
thefollwinglisting:

MsgBox (InStr(“I am a good bovy”,
“m”) )

For the above listing, the m alphabet is at
position 4 in the string“l ama good boy”.

Therefore, the output of the above listing will
be 4.

For exampl e, thefollowing stepsshow how to usetheLen functioninVB:
1. Openthe Codewindow.

2. Click thedown arrow button next totheCoj ect drop-downlist box
and select the For m control.

3. Click the down arrow button next to the Pr ocedur e drop-down
list box and select theLoad event.
4. Enter thefollowinglinesof codein the Codewindow:
Private Sub Form Load()
Dim yourname As String
yourname = “John Kumar”
MsgBox Len (yourname)
End Sub

Figure 7.3 showsthe Codewindow for theLen function.

P Project] - Form1 (Code) -|of x|
IFnlm ;] I'--"“"I j

Privave Hub Form Loadi)

Dim yourname is String

yourname = "John Kumar®

MsgBox Len|[yournsme)

End Sub

-

== 1| o

Fig. 7.3 Displaying the Code for Implementing the Len Function

5. PressF5to compilethe above code. Figure 7.4 showstheoutput of the
Len function after compilation.
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Fig. 7.4 Output for Length of theyour nane Sring

Consider another examplethat usestheUcase function. Thefollowing
steps show how to usetheUCase functioninVB:
1. Openthe Codewindow.
2. Click thedown arrow button next tothe Cbj ect drop-down list box
and select the For m control.
3. Click thedown arrow button next to the Pr ocedur e drop-down
list box and select theLoad event.
4. Enter thefollowinglinesof codeinthe Codewindow:
Private Sub Form Load()
Dim value As String
value = “abcdefgh”

MsgBox UCase (value)

End sub

Figure 7.5 showsthe Codewindow for theUCase function.

#, Project1 - Microsoft Yisual Basic [design] - [Form1 (Code}] = Dlﬂ
[e] Ele Edit wew Project Format Debug Run Query Disgram Took Add-Ins Window Help =18 x}|
- | EE ] T
General — 0 | =]

L3 Private Sub Form Load() - | 193 Project1 (Project1)
A Dim value As String 1 Forml (Farml)

a_ value = "abcdefgh™
2 =l MagBox UCase (value)
End Sub

V &

ER

an 2

=5l | o

Fig. 7.5 Displaying the Code for Implementing the UCase Function

5. PressF5to compilethe above code. Figure 7.6 showsthe output of the
UCase function after compilation.
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Fig. 7.6 Output for the UCase Functions

Date and Time Functions

Dat e

and Ti me functionsare used to manipulate the date and time val ues.

Table7.3liststhecommonly used built-inDat e and Ti e functions.

Table 7.3 Sring library functions

Date

and Time Functions Description

Dat e
Ti ne

Returns the current date.
Returns the current time.

Ti meSeri al (hour, min, sec) Returnsthe current date and timein theinternal date

Now

format.
Returns the current date and time.

For example, the stepsfor implementing the Now functioninVB are:
1. Open the Codewindow.

2. Click thedown arrow button next tothe Cbj ect drop-down list
box and select the For m control.

3. Click thedown arrow button next tothe Pr ocedur e drop-down
list box and select theLoad event.

4. Enter thefollowing lines of codein the Codewindow.

Private Sub Form Load()

MsgBox (Now)
End Sub

Figure 7.7 showsthe Code window for the Now function.

_ioix]
| Form j |I_oa(l j

Private Sub Form Load() -
H=gBox (Now)
End Sub

Fig. 7.7 Displaying the Code for Implementing the Function

Creating Procedures
and Functions

NOTES

Self-Instructional
Material

135



Creating Procedures
and Functions

136

NOTES

Self-Instructional
Material

5. PressF5to compiletheabove code. Figure 7.8 showsthe output after
compiling the Now function.

Project1 A

4/13/2006 10:03:30 AR

Fig. 7.8 Output for the Now Function

Common Methods of Visual Basic Controls

M ethods are blocks of code that are designed into acontrol and | et the control
know how to do thingslikemoveto another location onaForm. Just like properties,
all controlsdo not have the same methods, although there are some common
methods, asshowninTable7.4.

Table 7.4 Common Methods of VB Control

Method Description
Move Changesthe position of an objectin response to a code request.
Dr ag Handles the execution of a drag anddrop operation by the user.
Set Focus Gives focus to thespecified object in the method call.
ZOr der Determines the order in which multiple objects appear onscreen.

Common Events of Visual Basic Controls

Eventsarewhat occur inand around aprogram. When, for example, auser clicks
a button, several events happen. The mouse button is pressed, the
CommandBut t on in the program is clicked and then the mouse button is
released. Thesethreethingscorrespond to the MouseDown event,thed i ck
event and theMbuseUp event. During thisprocess, the Got Focus event for
the CommandBut t on andtheLost Focus event for the object previousy
held a so happen.

Again, dl controlsdo not have the same events, but thereare someevents
that are shared by several controls. These eventsare aresult of some particular
user action likeclickingaText Box, moving themouse or pressing akey onthe
keyboard. Thesetypesof eventsareinitiated by the user. Eventscommon to most
VB controlsaredescribedin Table 7.5.



Table 7.5 Common Events of VB Controls Creating Procedures
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Event OccursWhen ...

Change The user modifiesthe text in atext box or acombo box.

dick The user clicks themain mouse button on an object.

Dbl dick The user doubleclicks the main mouse button on an object. NOTES

Dr agDr op The user drags an object toa differentlocation.

Dr agOver The user drags an object ower another control.

Cot Focus An object receives focus.

Key Down The user presses akey on thekeyboard while an object has focus.
It reports the exact physical state of the keyboard itself.

KeyPr ess The user presses and rel eases &key on thekeyboard while an
object has focus. It simply returis the character that the key
represents.

KeyUp The user releases akey on the keyboard while an object has
focus. It reportsthe exact physical state of the keyboard itself

Lost Focus An object loses fa@us.

MouseDown The user presses amouse button while the mouse pointer is over
an object.

MouselMbve The user moves the mouse pointer over an object.

MouseUp The user releases amouse button while the mouse pointer is over
an object.

Distinction Between Procedures and Functions

Procedures and functions are used to create modular programs. Visual Basic
statementsare grouped in ablock enclosed by Sub, Funct i on and matching
End statements. The difference between the procedures and functionsisthat
functionsreturn val ueswhereas procedures do not return values.

A procedureisablock of Visua Basic statementsinside Sub, End Sub
statements. Proceduresdo not return val ues.
Sub Main ()
SimpleProcedure ()
End Sub
Sub SimpleProcedure ()
Console.WriteLine (“Simple procedure”)
End Sub
Thisexampleshowsbasi c usage of procedures. Inthe above programs, we
have two procedures. The Mai n() procedure and the user defined
Si npl ePr ocedur e(). The Mai n() procedure is the entry point of a
Visud Basicprogram.
SimpleProcedure ()
Each procedure hasaname. Insidethe Mai n() procedure, wecall our
user defined Si npl ePr ocedur e() procedure.
Sub SimpleProcedure ()
Console.WriteLine (“Simple procedure”)
End Sub
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Procedures aredefined outsidetheMai n() procedure. Proceduresname
followsthe Sub statement. Whenwe call aprocedureinsidethe Visual Basic
program, the control isgivento that procedure. Statementsinsidetheblock of the
procedure are executed.

Procedures can take optional parameters.

Sub Main/()

55
Dim v As Integer = 32
Addition(x, y)
End Sub
Sub Addition(ByVal k As Integer, ByVal 1 As Integer)
Console.WriteLine (k+1)
End Sub
In the above example, we pass some values to the Addi ti on()
procedure.
Addition (x, vy)
Herewecall the Addi ti on() procedure and passtwo parametersto
it. These parametersaretwo integer values.
Sub Addition (ByVal k As Integer, ByVal 1 As Integer)

Dim x As Integer

Console.WriteLine (k+1)
End Sub

We define a procedure signature. A procedure signature is away of
describing the parametersand parameter typeswithwhich alegd cdl tothefunction
can be made. It containsthe nameof the procedure, its parametersand their type
andin caseof functionsalsothereturnvalue. TheByVal keyword specifies
how we passthe vauesto the procedure. In our case, the procedure obtainstwo
numerica vaues, 55 and 32. These numbersare added and theresultisprinted to
theconsole.

A functionisablock of Visual Basic satementsinsdeFunct i on, End
Funct i on statements. Functionsreturn values.

Therearetwo basic typesof functions. Built-in functionsand user defined
ones. Thebuilt-infunctionsare part of theVisua Basclanguage. Therearevarious
mathematicd, string or conversionfunctions.

Sub Main ()
Console.WriteLine (Math.Abs (-23))
Console.WriteLine (Math.Round(34.56))

Console.WriteLine(“ZetCode has {0} characters”,
(“ZetCode”))

End Sub



In the preceding exampl e, we usetwo math functionsand onestring function. Cfeaﬂggdpgﬁréi
Built-in functionshelp programmers do somecommon tasks.

Inthefollowing example, wehave auser defined function.

Dim x As Integer = 55 NOTES
Dim vy As Integer = 32
Dim result As Integer

Sub Main ()
result = Addition(x, v)
Console.WriteLine (Addition(x, y))
End Sub
Function Addition (ByVal k As Integer, _
ByVal 1 As Integer) As Integer
Return k+1
End Function
Two valuesare passed to the function. We add these two valuesand return
theresulttotheMai n() function.
result = Addition(x, V)
Additionfunctioniscalled. Thefunctionreturnsaresult and thisresult are
assignedtother esul t variable.

Function Addition (ByVal k As Integer,ByVal 1 As Integer)
As

Integer
Return k+1

End Function

Recursive Function

Recursion occurswhen amethod callsitself. Recursivefunctions need specia
stop conditions. Otherwisethey will infinitely continuecalingthemsaves. Ingenerd,
thisisnot themost effectiveway towriteVisual Basic code.
Thefollowing procedure usesrecursionto ca cul atethefactorid of itsorigind
argument.
Function Factorial (n as Integer) As Integer
If n <= 1 Then
Return 1
End If
Return Factorial (n - 1) * n

End Function
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Intherecursvefunction, every timethat arecursvecal ismade, theprogram
branchesto thenew function cal. Sincethe program wasin themiddle of executing
another call to the samefunction, it needsto store the necessary information to
alow it toreturntothe point whereit branched. Thisinformationisstoredina
data structure called astack and is placed on the top of the stack. When the
program hasfini shed executing the new function, it returnsto the stack, findsthe
valuesit wasworking with before and compl etesthe unfinished function. Inthis
function, therearelots of branchesto placein the stack beforereturning and this
dowsthe program down morethan you might think.

Thefollowing program code contains VB implementations of the two
functionsdescribed above. It usesthe Stopwatch classto timethe execution of
each agorithm.

Sub Main/()
Dim numToFind As Integer
Console.Write(“Enter the term you want to find “)
numToFind = Console.ReadLine ()
Dim stopW As Stopwatch = New Stopwatch ()
Dim term As Long
stopW.Reset ()
stopW.Start ()
term = IterativeFibonacci (numToFind)
stopW.Stop ()

Console.WriteLine (“"Term no {0} = {1} Iterative: {2}
Milliseconds”, numToFind, term, stopW.ElapsedMilliseconds)

stopW.Reset ()

stopW.Start ()

term = RecursiveFibonacci (numToFind)
stopW.Stop ()

Console.WriteLine (“"Term no {0} = {1} Recursive: {2}
Milliseconds”, numToFind, term, stopW.ElapsedMilliseconds)

Console.ReadLine()
End Sub

Function RecursiveFibonacci (ByVal a As Integer) As Long
If a = 0 Then Return 0
If a = 1 Then Return 1

Return RecursiveFibonacci(a - 1) + RecursiveFibonacci (a
— 2)

End Function
Function IterativeFibonacci (ByVal a As Integer) As Long
If a = 0 Then Return 0



If a = 1 Then Return 1 Creating Procedures
. . and Functions

Dim fibNums(a + 1) As Long

fibNums (0) = 0

fibNums (1) =1

For count = 2 To a

NOTES

fibNums (count) = fibNums (count - 1) + fibNums (count
- 2)
Next
Return fibNums (a)

End Function

Considerationswith Recursive Procedures

Limiting Conditions. You must design arecursive procedureto test for at least
one condition that can terminatethe recursion, and you must also handlethe case
whereno such condition is satisfied within areasonable number of recursivecalls.
Without at |east one condition that can be met without fail, your procedurerunsa
highrisk of executinginaninfiniteloop.

Memory Usage. Your application hasalimited amount of spacefor locd variables.
Eachtimeaprocedurecalsitsdf, it usesmore of that spacefor additiona copies
of itslocal variables. If this process continuesindefinitely, it eventually causes
a StackOverflowException error.

Efficiency. You can almost always substitute aloop for recursion. A loop does
not have the overhead of passing arguments, initializing additiona storage, and
returning values. Your performance can be much better without recursivecalls.

Mutual Recur sion. You might observevery poor performance, or evenaninfinite
loop, if two procedures call each other. Such adesign presentsthe same problems
asasinglerecursive procedure, but can be harder to detect and debug.

Callingwith Parentheses. Whena Function procedurecallsitsdlf recursively]
you must follow the procedure namewith parentheses, evenif thereisno argument
list. Otherwi se, thefunction nameistaken asrepresenting thereturn value of the
function.

Testing. If youwritearecursive procedure, you should test it very carefully to
make sureit always meets somelimiting condition. You should also ensure that
you cannot run out of memory dueto having too many recursivecalls.
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Check Your Progress

Explainthetermlibrary functions.

Why weusenumericfunctionsinVisua Basic?

What istheuseof string functions?

Explainabout the Date and timefunctions.
Givethedefinition of methodinVisud Basic.

What istheuse of KeyPressevent of Visua Basic Control?
Differentiate between proceduresand functions.
Definetheterm procedure signature.

Elaborate ontheterm recursvefunction.

What ismutud recursve?

N
w

ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

Library functionsarethe built-in functions, which are defined inthe VB
(Visual Basic) library. Each library function performsaspecific operation.
You canusethesefunctionsdirectly, without implementinginaprogramming
to perform variousfunctions, such asmanipulating stringsand numbers.

. Numericfunctionsareused to cal culatenumerica expressions.
. String functionsare used to manipul ate one or more string arguments and

after manipulationit returnsastringvaue.

. Dateand Timefunctions are used to mani pul atethe dateand timeval ues.
. Methods are blocks of code that are designed into acontrol and let the

control know how to do thingslike moveto another location on aForm.
Just like properties, al controls do not have the same methods, although
there are some common methods.

. The user presses and rel eases akey on the keyboard while an object has

focus. It smply returnsthe character that thekey represents.

. Proceduresand functionsare used to creste modular programs. Visud Basic

statementsaregrouped in ablock enclosed by Sub, Function and matching
End statements. Thedifference between the proceduresand functionsis
that functionsreturn val ueswhereas procedures do not return val ues.

. We define a procedure signature. A procedure signature is a way of

describing the parametersand parameter typeswith which alegal cal to
the function can be made. It contains the name of the procedure, its
parametersandtheir typeandin case of functionsa so thereturnvalue.
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Recurson occurswhenamethod cdlsitsaf. Recursvefunctionsneed specid
stop conditions. Otherwisethey will infinitely continue calling themsal ves.

In computer science, mutual recursionisaform of recursion wheretwo
mathematical or computationa objects, such asfunctionsor datatypes, are
definedintermsof each other.

7.4

SUMMARY

- Library functionsarethe built-in functions, which are defined inthe VB

library.

- Library functions can be used directly, without implementing in a

programming to performvariousfunctions, such asmanipul ating stringsand
numbers.

- Numericfunctionsare used to cal culate numerical expressions.
- String functionsare used to mani pul ate one or more string argumentsand

after manipulationit returnsastringvaue.

- Dateand Timefunctionsare used to mani pul ate the date and time val ues.
- Methods are blocks of code that are designed into acontrol and let the

control know how to do thingslikemoveto another location on aForm.

- Just likeproperties, al controlsdo not have the same methods, although

there are some common methods.

- BEventsarewhat occur inand around aprogram. When, for example, auser

clicksabutton, severa eventshappen.

- Themouse button is pressed, the CommandBut t on intheprogramis

clicked and thenthemouse buttonisrel eased. Thesethreethingscorrespond
totheMouseDown event, theCl i ck eventandtheMbuseUp event.

- During this process, the Got Focus event for the ConrandBut t on

andtheLost Focus event for the object previousdly held also happen.

- These events are aresult of some particular user action like clicking a

TextBox, moving themouse or pressing akey on the keyboard.

- Procedures and functions are used to create modul ar programs.
- Visual Basic statements are grouped in a block enclosed by Sub,

Funct i on and matching End statements.

- Thedifference between the procedures and functionsisthat functionsreturn

valueswhereas proceduresdo not return val ues.

- A procedureisablock of Visual Basic statementsinside Sub, End Sub

satements.

- Procedures are defined outside the Mai n () procedure. Procedures

namefollowsthe Sub statement.
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- Whenwecall aprocedureinsidetheVisual Basic program, the control is

giventothat procedure. Statementsinsidethe block of the procedureare
executed.

- We define a procedure signature. A procedure signature is a way of

describing the parametersand parameter typeswith which alegal cal to
thefunction can bemade.

- Procedure signature containsthe name of the procedure, its parameters

and their type and in case of functionsalso thereturn value. The ByVval

keyword specifieshow we passthevaluesto the procedure. A functionisa
block of Visual Basic statementsinsdeFunct i on, End Functi on

statements. Functionsreturn values.

- Therearetwo basic typesof functions. Built-in functionsand user defined

ones. Thebuilt-infunctionsare part of theVisua Basiclanguage. Thereare
variousmathematical, string or conversionfunctions.

- Recurson occurswhenamethod cdlsitself. Recursvefunctionsneed specid

stop conditions. Otherwisethey will infinitely continue calling themsd ves.

- Intherecursivefunction, every timethat arecursvecadl ismade, theprogram

branchestothenew functioncall.

- Sincethe programwasin themiddleof executing another call to the same

function, it needsto store the necessary informationto allow it to return to
the point whereit branched.

- Thisinformationisstoredinadatastructurecalled astack andisplaced

on thetop of the stack.

- Youmust design arecursive proceduretotest for at |east one condition that

can terminate the recursion, and you must also handle the casewhere no
such conditionis satisfied within areasonable number of recursivecals.

- Memory usagegpplication hasalimited amount of spacefor locd variables.
- Eachtimeaprocedurecdlsitsalf, it usesmoreof that spacefor additiona

copiesof itslocd variables. If thisprocesscontinuesindefinitely, it eventualy
causesa StackOverflowException error.

- Efficiency can dmost ways substitute aloop for recursion. A loop does

not havethe overhead of passing arguments, initializing additiona storage,
and returning va ues. Your performance can bemuch better without recursive
cdls

- Mutua recurs on might observevery poor performance, or even aninfinite

loop, if two procedurescall each other.

- Such adesign presentsthe sameproblemsasasinglerecursive procedure,

but can be harder to detect and debug.

- Cdlingwith parentheses function procedurecdlsitsdf recursvely, youmust

follow the procedure namewith parentheses, evenif thereisno argument



list. Otherwise, thefunction nameistaken asrepresenting thereturn value Creating Procedures
of thefunction. and Functions
- Testing write arecursive procedure, you should test it very carefully to
make sureit aways meetssomelimiting condition.
- You should a'so ensurethat you cannot run out of memory dueto having
too many recursivecalls.

NOTES

7.5 KEY WORDS

- Libraryfunctions: Thebuilt-infunctionswhich aredefinedinthe Visual
Basic(VB) library.

- Numericfunctions: Numeric functionsareused to cal culate numerical
expressions.

- Sringfunction: String functionsareused to manipul ate oneor moresiring
argumentsand after manipulation it returnsastring value.

- Dateand timefunctions. Dateand Timefunctionsare used to manipulae
thedateand timevalues.

- Recursion: Incomputer science, recursionisamethod of solvingaproblem
where the solution depends on solutionsto smaller instances of the same
problem.

7.6 SELF ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. What isafunction? How isit declared and called?
Givethedefinitionof library function.

Explaintheterm numericfunctions.

Definetheterm string functions.

Explainthedateand timefunctions.

What areevents? Give an example.

Explaintheterm procedure signature.

8. What arelimiting conditionsfor recursive procedures?

N o o ke

Long-Answer Questions

1. Discussabout library function anditstypeswith the help of examples.

2. Briefly discussthedifference between numeric and string functionsgiving
appropriateexamples.
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3. Briefly explainabout thedifferent methodsavail ablefor string manipulation
inVisual Basic giving syntax and examplecodes.

Elaboratebriefly to add, remoreand replaceastring usingin-built function.
Briefly discusstheuse of procedureswith thehelp of examples.
Differentiate between common method and common eventsgiving examples.
Distinction between procedures and functionswith the hel p of examples.

Describetherecursivefunction and considerations of recursive procedures.
Writetheprogramfor recursivefunction.

o N o o s
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UNIT 8 MULTIPLE FORMS

8.0 Introduction

8.1 Objectives

8.2 Startup Forms

8.3 Submain Procedure

8.4 Answers to Check Your Progress Questions
8.5 Summary

8.6 Key Words

8.7 Sdlf-Assessment Questions and Exercises
8.8 Further Readings

8.0 INTRODUCTION

TheWindowsFormisavital component in the development of any Windows
basad application. Formsessentialy providethewindowstha make up aWindows
application. Infact, thetermswindow and form are often used interchangeably.
Formsallow theVisua Basic devel oper to create windows and layout controls
(such as, buttons, labels, etc.) in those forms to provide the application’s user
interface.

The main characteristic of a Form is the title bar on which the Form’s caption
isdisplayed. Ontheleft end of thetitle bar isthe Control Menuicon. Clickingthis
icon opensthe Control Menu. Maximize, Minimize and Close buttons can be
found on the right side of the Form. Clicking on these buttons performs the
associated function. A typical application hasmorethan asingle Form. When an
application runsthe main Formisloaded. By setting the Project propertiesyou
can control which Formisto bedisplayed inthe Start-Up of the application.

A procedure isablock of Visud Basic statementsenclosed by adeclaratign

statement (Function, Sub, Operator, Get, Set) and amatching End declaration.

All executable statements in Visua Basic must be within some procedure.

A Sub procedureisaseriesof Visud Badc datementsenclosed by the Sub and E
Sub statements. The Sub procedure performsatask and then returns control t
thecalling code, but it does not return avaueto the calling code.

Eachtimetheprocedureiscalled, itsstatementsare executed, startingwith
thefirst executablestatement after the Sub statement and endingwiththefirst En|
Sub, ExitSub,or Return statement encountered.

Sub procedure can bedefinein modules, classes, and structures. By default,
itis Public, whichmeansyou can call it from anywhereinyour applicationthat hag
access to the module, class, or structure in which you defined it. The

Multiple Forms
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term method describesa Sub or Function procedurethat isaccessed from outside

itsdefiningmodule, class, or structure.
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Inthisunit, youwill study about themultipleform, startup formsand submain
procedure.

8.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Describethebasic concept of form
- Explaintheappearance of forms
- Understand the common propertiesof form control
- Elaborate on theform related methods
- Explain about the procedure and submain procedure

8.2 STARTUP FORMS

WindowsFormisakey dement of any Windows-based application devel opment.
Thewindowswhich make up aWindows application areessentia ly provided by
Forms. Thetermswindow and shapeare actua ly a so used interchangegbly. Forms
alow the devel oper of Visua Basicto build windowsand layout controlsin those
forms(suchas, buttons, labels, etc.) to providetheuser interface of theapplication.

Thecontainer for al the control sthat make up the user interfaceisVisua
Basic Form. Each window you seeinasimplevisua applicationisashape, sothe
form and window termsrepresent the same entity. When you create aWindows
FormsProgram, Visua Studio createsadefault formfor you. A typical gpplication
has morethan asingle Form. When an appli cation runsthemain Formisloaded.
By setting the Project propertiesyou can control which Formisto bedisplayedin
the Start-Up of the application.

A control isanobject that can be drawn on aForm object to enable or
enhancethe user interaction with an application. Controls have propertiesthat
define the aspects of their appearance, such asposition, size and color, and the
aspects of their behaviour, such astheir response to the user input. They can
respond to eventsinitiated by the user or set off by the system. For instance, a
code could be written in a CommandButton control’s click event procedure that
wouldload afileor display aresult.

Thefollowing are someimportant points about setting up the properties:

You should set the Caption property of acontrol clearly sothat auser
knowswhat to do with that command. For example, inthe cal cul ator
program, all the captions of the command buttons, suchas+,-, MC
and MR arecommonly foundin an ordinary ca culator and auser should
have no problemin manipulating the buttons.

- Alot of programmers like to use a meaningful name for the Name



property; may be, becauseit iseasier for them to write and read the Multiple Forms
event procedure, and debug or modify the programslater. However, it

isnot amust to do aslong asyou label your objects clearly and use

commentsinthe programwhenever you fed necessary.

Onemoreimportant property iswhether the control isenabled or not.

Finally, youmust also consider making thecontrol visbleorinvisibleat
run-timeor decidewhenit should becomevisibleor invisble.

NOTES

Creatinga Form

A container control can hold other controlswithinit, e.g., aFrame (therecanbe
multiple controlsinsideaframe) or aPicture Box (it holdsapicture) or simply
your form (you can put so many controlsonit). Controlsinside containersare
knownaschild controls. Child controlscanexist completelyinddethear containers.
It meansthat you cannot movethem outsidetheir container andif you try todrag
them beyond the boundary of their container, apart of the control gets hidden.
Whenyou deleteacontainer control, al itschild controlsautomeatically get del eted.

Form Control

InVB (Visuad Basic), the Form actsasthe container for al the controlsthat form
theinterface. The Formisthetop-level object in aVVB application, and every
gpplication startswith the Form.

Appearance of Forms

The main characteristic of a Form is the title bar on which the Form’s caption is
displayed. Ontheleft end of thetitle bar isthe Control Menuicon. Clicking thisicon
opensthe control menu. Maximize, Minimize and Close buttons can befound onthe
right side of the Form. Clicking on these buttons performsthe associated function.

Figure8.1illustratesthe appearance of acontainer control form.

Minimize Maximize Close
Button Button Button
‘ I. .-"

| /

Tite Ber —— L R

=l Restore

Control Menu Move
Size

= Minimize

O Maximize

X Close Alt+F4

Fig. 8.1 General Appearance of Container Control Form
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Multiple Forms Thecontrol menu containsthefollowing characterigtics:

Restor e Restoresamaximized formtoitssizebeforeit was maximized;
availableonly if the Form hasbeen maximized.

NOTES - Move: Letstheuser move theform around with themouse.
Size: Letstheuser resizethe control with themouse.
Minimize: Minimizestheform.

Maximize: Maximizestheform.

Close: Closestheform.

Some common propertiesused to customizeaFor m appearancearelisted
inTable8.1.

Table 8.1 Common Properties of Form Control

Property Description

MinButton, These two properties, if True display the Minimize and
MaxButton M aximize buttons on thetitle bar. You can set them to Falseto
hide the corresponding button on the title bar. By default True.
ControlMenu This property displaysthe Control menu, if itis setto True. By
default, it isTrue. You can set it toFalse to hide the Control
menu icon

Border Style Thisproperty determines the borders style for a Form and also
its appearance. It can take any of the following values:

Value Description
0 None No border for form, cannot be
resized.
1 Fixed Single Visible border, but form cannot be
resized.
2 Sizable Visible border. Form can be moved
and resized aso.
3 Fixed Dialog For fixed dialog boxes
4 Fixed Form has a close button only, cannot
Tool Window be resized
5 Sizeable Same asno. 4 but the form can be
ToolWIndow resized.
BackColor Specifies the form’s background colour.
Border Style Determines how the form window appears.
Enabled Determines whether the form is active or not
Picture Determines a graphic image that appears on the background
of the form at run-time.

Following code is required to print ‘Welcome to Visual Basic’on
Forml:

Private Sub Form Load ( )

Forml.show

Print “Welcome to Visual Basic”

End Sub
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After executing the above program following snapshot appears:

Welcome to Visual Basic

Form Related M ethods and Satements

L oading and Unloading Forms: A Form can generally bein one of thefollowing
three possible states:
- Not Loaded: Inthisstate, theformlivesonthedisk fileand doesnot take
up any resources, such asmemory;, etc.
- Loaded and Hidden: Inthisstate, the Formisloadedinto memory andis
ready to be displayed.
- Loaded and Shown: In this state, the Form is shown, and the user can
interact withit.
The state of a Form can be changed by using Load, Unload, Show and
Hide.
Load and Unload statements are used to |oad and unload theforms. The
Load stlatement hasthefoll owing syntax:

Load FormName
The Unload statement hasthefoll owing syntax:
Unload FormName

The For mNane variable isthe name of the Form to be loaded or unloaded.
Unlikethe Show method, which caresfor both |oading and displaying the Form,
the load statement does not show the Form. You have to call the Form’s Show
method to display it on the desktop.

Showing Forms. The Show method is used to display a Form. If the Form is
loaded but invig ble, the Show method isused to bring the Form on top of thewindow.
If the Form isnot oaded, the Show method loadsit and then displaysit.

Syntax of the Show method of the Formisfollows:

FormName . Show mode

Multiple Forms
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The For mNane variable is the Form’s name, and the optional argument
mode determines whether the Form will be Modal or not. It can have one of the
following syntax:

0-Modeless (default)

1-Modal

M odeless Forms arethe normal Forms. M odel ess Formsinteract with the
user and the user isallowed to switch to any other Form of the application. If you do
not specify the optional mode argument, by default the modeis set to model ess.

Modd Formstaketota control of the application wherethe user cannot switch
to any other Form unlessthe Formisclosed. A modal Form, thus, must haveaClose
button or some meansto closethe Formin order to return to the Form wherethe
Modal Formwasloaded.

Hiding Forms: The Hide method is used to hide a Form. The following is the
syntax of the Hide method:

FormName.Hide

To hideaForm from withinitsown code, thefollowing code can be used:
Me.Hide

Intheclick event of the Hide button, thefollowing codeis entered:
Me.Hide

Intheclick event of the Unload button, thefollowing codeisentered.

Unload Me
Savethe project and run the gppli cation. Onceyou click onthe Hide button,

you can notethat the Formisinvis blebut thegpplicationistill running. But when
you click onthe Unload button, you can seethat the applicationisterminated.

To know the difference between the unload and hide methods, we open a
new project and savethe project. Draw two buttons on the Form and namethose
asshowninFigure8.2.

Urioad

Fig. 8.2 Demonstration of Unload and Hide

Form_L oad event: Many events attached to a For m. But here we discuss only
the most important one, i.e., the Form_L oad event. Thisevent occurswhen the
formisloaded in thememory. The Form_L oad () event procedure can beusedin
preparing the form before showing it on the screen when the programisrun.



You can openthe Code Window for theFor m Load( ) event procedure
by doubl e-clicking onthe Form at an empty area. You can usethisevent procedure
to set various propertiesof controlson the Form. For example:

You may set the caption text for Labels, Command Buttons, etc.
You may even set theFForm Caption, i.e. thetext for thetitlebar of the
Form.

You can specify many morethingsinthe For m_Load( ) event. The
following code shows a sample code written in a For m_Load( ) event

procedure.
cmdSave = ‘Save a Documents’
cmdCancel = ‘Cancel the Action’

1blCity.Caption = ‘Choose Name’

Form_Activate event: Inthe For m _Load event, you would perform tasks
that are of theinitialization type. However, sometasks cannot be performed inthe
Load event because the Formisfully loaded only after the compl etion of the Load
event. For one thing, printing to the Form will not work when donein the Load
event. Inaddition, if you want to set focuson aparticular control on the Form during
the Load event, you will receive the message Run-time error *5’: Invalid procedure
call or argument. Assume, for example, you have atextbox called Text1 on the
form. Thefollowing codewouldresultinanerror:

Private Sub Form_ Load()

‘other initialization stuff
Textl.SetFocus ‘causes an error
End Sub

How to Centre a Form on the Screen
The following code will centre a Form on the screen. It is best placed in the
For m_Load event.

Me.Top = (Screen.Height - Me.Height) / 2

Me.Left = (Screen.Width - Me.Width) / 2

InaVB (Visua Basic) project with multipleforms, itisgood to centraize
theform-centring logicin aPublic Sub procedure of aseparate standard (BAS)
module. TheSub that accepts aForm object asparameter will ook likethis:
Public Sub CenterForm(pobjForm As Form)
With pobjForm
.Top = (Screen.Height - .Height) / 2
.Left = (Screen.Width - .width) / 2
End With
End Sub
With theabove Sub in place, any forminthe project can centreitself with

thefollowinglineof code:

CenterForm Me

Multiple Forms
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Multiple Forms Setting the Sartup Form: A typical application has more than a single Form.
When an gpplication runs, themain Formisloaded. By setting the Project properties,
you can control which Formisto be displayed inthe Startup of the application.

NOTES Check Your Progress

1. Explaintheterm control?

2. Statethe oneimportant property of contral.

3. Definetheterm child controls.

4. State about the appearance of forms.

5. Explainthethree statesfor |oading and unloading forms.
6. Givesyntax for hidingtheforminVisual Basic (VB 6.0).

8.3 SUBMAIN PROCEDURE

A procedure isablock of Visual Basic statements enclosed by adeclaration
satement (Function, Sub, Operator, Get, and Set) andamatching End declaration.
All executable statementsin Visua Basic must bewithin some procedure.

Every Visua Basic gpplication must contain aprocedurecaled Main. This
procedure servesasthe starting point and overall control for your gpplication. The
NET Framework calsyour Man procedurewhenit hasloaded your application
and is ready to pass control to it. Unless you are creating a Windows Forms
application, you must writethe Main procedurefor applicationsthat runontheir
own.

Main containsthe codethat runsfirst. InMain, you can determinewhich
form isto be loaded first when the program starts, find out if acopy of your
applicationisalready running on the system, establish aset of variablesfor your
application, or open aDataBasethat the application requires.

Requirements for the Main Procedure

A file that runs on its own (usually with extension .exe) must contain
a Main procedure. A library (for example, withextension .dll) doesnot runonits
own and doesnot requirea Main procedure. Therequirementsfor thedifferent
types of projectsyou can create are asfollows:

- Console applications run on their own, and you must supply at least
one Main procedure.

- Windows Forms applicationsrun ontheir own. However, theVisua Basic
compiler automatically generatesa Main procedurein suchan application,
and you do not need to write one.

- Classlibrariesdo not requirea Main procedure. Theseinclude Windows
Control LibrariesandWeb Control Libraries. Web goplicationsare deployed
asclasslibraries.
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Declaring the Main Procedure Multiple Forms

Therearefour waysto declarethe Main procedure. It can take argumentsor not,
andit canreturn avaueor not.

Note: If you declare Main inaclass, you must usethe Shared keyword. Ina  NOTES
module, Main doesnot need to be shared.

- Thesmplestwayistodeclarea Sub procedurethat doesnot takearguments
or returnavaue.
Module mainModule
Sub Main ()

MsgBox (“The Main procedure is starting the
application.”)

‘Insert call to appropriate starting place in
your code.

MsgBox (“The application is terminating.”)
End Sub
End Module
Main canasoreturnan Integer vaue, whichtheoperatingsystemusesas
the exit code for your program. Other programs can test this code by
examining theWindowsERRORLEVEL vaue. Toreturn anexit code, you
must declare Main asa Function procedureinstead of a Sub procedure.
Module mainModule
Function Main () As Integer

MsgBox (“The Main procedure is starting the
application.”)

Dim return Value As Integer = 0

‘Insert call to appropriate starting place in
your code.

‘On return, assign appropriate value to
returnvalue.

‘0 usually means successful completion.

MsgBox (“The application is terminating with error
level” &

CStr (returnvalue) & “.”)
Return returnvalue
End Function
End Module
Main canasotakea String array asan argument. Each string inthearrg
containsoneof thecommand-linearguments used toinvokeyour program.
You cantake different actionsdepending ontheir values.

Module mainModule

~

Function Main (ByVal cmdArgs () As String) As Integer
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MsgBox (“The Main procedure is starting the
application.”)

Dim returnValue As Integer = 0
‘ See if there are any arguments.
If cmdArgs.Length > 0 Then
For argNum As Integer = 0 To UBound (cmdArgs, 1)

' Insert code to examine cmdArgs (argNum)
and take

'\ appropriate action based on its value.
Next
End If

‘ Insert call to appropriate starting place in
your code.

' On return, assign appropriate value to
returnValue.

‘' 0 usually means successful completion.

MsgBox (“The application is terminating with
error level “ &

CStr (returnvalue) & “.”)
Return returnValue

End Function

End Module
YoucandeclareMain toexaminethecommand-lineargumentsbut not return
anexit code, asfollows.

Module mainModule

Sub Main (ByVal cmdArgs () As String)

MsgBox (“The Main procedure is starting the
application.”)

Dim returnValue As Integer = 0

‘ See if there are any arguments.

If cmdArgs.Length > 0 Then

For argNum As Integer = 0 To UBound(cmdArgs, 1)

' Insert code to examine cmdArgs (argNum)
and take

'\ appropriate action based on its value.
Next
End If

‘ Insert call to appropriate starting place in
your code.

MsgBox (“The application is terminating.”)
End Sub
End Module



. What isaprocedure?
. List therequirementsfor the main procedure.
. What isthe smplest way to declare Sub procedure.

Check Your Progress

8.4 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS
1. A control isan object that can be drawn on a Form object to enable or

. Onemoreimportant property of control iswhether the control isenabled
. Controlsinside containersare known aschild controls. Child controlscan

. The main characteristic of a Form is the title bar on which the Form’s caption

enhancethe user interactionwith an application.
or not.
exist completely indgdethelr containers.

isdisplayed. Ontheleft end of thetitlebar isthe Control Menuicon. Clicking
thisicon opensthe control menu. Maximize, Minimizeand Close buttons
can befound ontheright sdeof the Form. Clicking onthesebuttonsperforms
the associated function.
- Not loaded: Inthisstate, the Form liveson thedisk fileand doesnot take
up any resources such asmemory;, etc.
- Loaded and hidden: Inthis state, the Formisloaded into memory andis
ready to be displayed.
- Loaded and shown: In this state, the Form is shown, and the user can
interact withit.
TheHidemethodisused to hideaForm. Thefollowingisthe syntax of the
Hide method:
FormName.Hide
To hideaForm fromwithinitsown code, thefollowing code can be used:
Me.Hide
A procedure isablock of Visud Basic satementsenclosed by adeclaratior
statement (Function, Sub, Operator, Get, and Set) and
matching End declaration. All executable statementsin Visua Basic mus
bewithin some procedure.
Therequirementsfor the different typesof projectsyou can create are as
follows
Console applicationsrun on their own, and you must supply at |east
one Main procedure.
Windows Forms applicationsrun on their own. However, the Visual
Basic compiler automatically generatesa Main procedurein such ai

application, and you do not need to write one.
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Classlibrariesdonot requirea Man procedure. TheseincludeWindows
Control Librariesand Web Control Libraries. Web applications are
deployed asclasslibraries.

A procedure is ablock of Visual Basic statements enclosed by a
declaration statement (Function, Sub, Operator, Get, Set) and a
matching End dedaration. All executablestatementsinVisua Bascmust
bewithin some procedure.

9. Thesmplestwayistodeclarea Sub procedurethat doesnot takearguments

or returnavaueisafollows:
Module mainModule
Sub Main ()
MsgBox (“The Main procedure is starting the

application.”)

‘Insert call to appropriate starting place in your
code.

MsgBox (“The application is terminating.”)
End Sub

End Module

8.5

SUMMARY

- Thecontainer for al the controlsthat make up the user interfaceisVisua

Basic Form. Eachwindow you seeinasimplevisua applicationisashape,
so theform and window terms represent the same entity.

- A control is an object that can be drawn on a Form object to enable or

enhancetheuser interactionwith an gpplication.

- Controls have propertiesthat define the aspects of their gppearance, such

asposition, sizeand colour, and the aspectsof their behaviour, such astheir
responseto the user input.

- The Caption property of acontrol clearly so that auser knowswhat to do

withthat command. For example, inthecal culator program, dl thecaptions
of thecommand buttons, suchas+, -, MC and MR are commonly found
inanordinary ca culator and auser should haveno problem in manipulating
thebuttons.

- Alot of programmersliketo useameaningful namefor the Name property;

may be, becauseitiseas er for them to writeand read the event procedure,
and debug or modify the programsl| ater.

- Onemoreimportant property iswhether the control isenabled or not.
- Findly, youmust dso consider makingthecontrol visbleorinvisbleat run-

timeor decidewhenit should becomevisibleor invisble.



- A container control can hold other controlswithinit, for example, aFrame Multiple Forms
(there can bemultiple controlsinsideaframe) or aPictureBox (it holdsa
picture) or smply your form (you can put so many controlson it).

- Controlsinside containersare known as child controls. Child controls can
exis completely insdetheir containers.

- It meansthat you cannot movethem outsidetheir container and if youtry to
drag them beyond the boundary of their container, apart of the control gets
hidden. When you delete a container control, all its child controls
automatically get deleted.

- InVisua Basic (VB), theForm actsasthe container for all the controlsthat
form theinterface. The Formisthetop-level objectinaVB application,
and every application startswith the Form.

- The main characteristic of a Form is the title bar on which the Form’s caption
isdisplayed. Ontheleft end of thetitle bar isthe Control Menuicon.

- Clicking thisicon opensthe control menu. Maximize, Minimizeand Close
buttons can befound on theright sideof the Form. Clicking onthesebuttons
performstheassociated function.

- Restoresamaximized formtoitssizebeforeit was maximized; available
only if the Form hasbeen maximized.

- Not loaded state, the Form liveson thedisk file and does not take up any
resources ,such asmemory;, etc.

- Loaded and hidden state, the Formisloaded into memory and isready to
bedisplayed.

- Loaded and shown state, the Form isshown, and the user caninteract with
it.

- TheFormNamevariableisthe nameof the Formto beloaded or unloaded.
Unlikethe Show method, which caresfor both |oading and displaying the
Form, theload statement does not show the Form.

- The Show method is used to display a Form. If the Form isloaded but
invisible, the Show method i sused to bring the Form on top of thewindow.
If the Formisnot |oaded, the Show method loadsit and then displaysit.

- TheFormNamevariable is the Form’s name, and the optional argument
mode determineswhether the Formwill beModal or not.

- Modd essFormsarethe normal Forms. Model ess Formsinteract with the
user and theuser isallowed to switch to any other Form of theapplication.

- If you do not specify the optional mode argument, by default themodeis
Set to model ess.

- Modal Formstaketotal control of the application wherethe user cannot
switch to any other Form unlessthe Formisclosed.
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Muiltiple Forms - A moda Form, thus, must have aClose button or some meansto closethe
Formin order to return to the Form wherethe M odal Form was|oaded.

- Many eventsattached to aForm. But herewediscussonly themost important
ong, i.e., theForm_Load event.

- Thisevent occurswhen theformisloaded inthememory. TheForm_Load
() event procedure can beused in preparing theform beforeshowingit on
the screenwhenthe programisrun.

- IntheForm_L oad event, youwould performtasksthat areof theinitidization
type. However, sometaskscannot be performedin the Load event because
theFormisfully loaded only after the compl etion of the Load event.

- For onething, printing to the Formwill not work when donein the Load
event. In addition, if you want to set focus on aparticular control onthe
Form during the Load event, you will recelvethe message Run-timeerror
‘5’2 Invalid procedure call or argument.

- InaVB project with multipleforms; it isgood to centrdizetheform-centring
logicinaPublic Sub procedure of aseparate standard module.

- A typical application hasmore than asingle Form. When an application
runs, themain Formisloaded.

- By setting the Project properties, you can control which Formisto be
displayed in the Startup of the application.

- A procedure isablock of Visud Basic statementsencl osed by adeclaration
statement  (Function, Sub, Operator, Get, Set) and a
matching End declaration. All executable statementsin Visua Basic must
bewithin some procedure.

- EveryVisud Bas ¢ application must contain aprocedurecaled Main. This
procedure servesasthe starting point and overdl control for your application.

- The.NET Framework callsyour Main procedurewhenit hasloaded your
application and isready to passcontrol toit.

- Unlessyou are creating aWindows Forms application, you must write
the Main procedurefor applicationsthat run on their own.

- Main containsthe codethat runsfirst. InMain, you can determinewhich
formisto beloaded first when the program starts, find out if acopy of your
applicationisalready running on thesystem, establish aset of variablesfor
your application, or open adatabase that the gpplication requires.

- A filethat runs on its own (usually with extension .exe) must contain
aMan procedure.

- Alibrary (for example, with extension .dll) does not run onitsown and
does not requireaMain procedure.

- Console applications run on their own, and you must supply at least
oneMain procedure.

NOTES

Self-Instructional
160 Material



- Windows Forms applicationsrun on their own. However, the Visua Basic Multiple Forms

- Classlibrariesdonot requireaMain procedure. Theseinclude Windows

- Therearefour waysto declarethe Main procedure. It can take arguments|

- ThesmplestwayistodeclareaSub procedurethat doesnot takearguments

compiler automatically generatesa Main procedurein suchan application,
and you do not need to write one.

Control LibrariesandWeb Control Libraries. Web goplicationsare deployed NOTES

asclasslibraries.
or not, and it can return avalueor not.

or returnavalue.

8.6

KEY WORDS

- Form: Form alowsthe develope of Visua Basic to build window and
- Controal: Itisanobject that can bedrawn on aForm object for enabling or

- Child controls: They arethecontrolsinside containers.
- Container control: A control that can hold other controlswithinit.
- Procedure: A procedure isablock of Visual Basic statements enclosefd

- Main: Main containsthecodethat runsfirst.

layout controls.

enhancing user interactionwith an application.

by a declaration statement (Function, Sub, Operator, Get, Set) and|a
matching End declaration. All executable statementsin Visua Basic mug
bewithin some procedure.

8.7

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1.
. Definetheterm child form.

. State about theform contral.

. Writethethree statesfor |oading and unloading forms.
. What isForm load event?

. Explaintheterm procedure.

. What istherequirement for the Main procedure?

~N o o~ 0D

Explaintheterm control.

Self-Instructional
Material 161



Multiple Forms

162

NOTES

Self-Instructional
Material

Long-Answer Questions

1. List theimportant pointswhich should bekept in mind whilesettingup the
properties.
2. Discussbriefly about theformswith the help of exampleand diagrams,
3. Briefly discussabout the characteristics of control menu.
4. Writenotesonthefollowing giving examples.
a) Form_Load event
b) Form_Activateevent
5. Briefly explain about the centring of aform onthescreen.
6. Describethesubmain procedureand Requirementsfor theMain Procedure?
7. Discussabout thedeclaration of the Main Procedure giving examples.
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9.0 INTRODUCTION

Anarray isaconsecutivegroup of memory locationsthat al havethe samename
and thesametype. Torefer to aparticular location or element in the array, we
specify thearray nameand thearray element position number.

Thelndividua e ementsof an array areidentified usng anindex. Arrays
have upper and lower bounds and the elements haveto liewithin those bounds.
Eachindex number inan array isalocated individua memory spaceand therefore
usersmust evade declaring arrays of larger sizethan required. Wecan declarean
aray of any of thebasicdatatypesincluding variant, user-definedtypes and objec
variables. Theindividua elementsof anarray aredll of thesamedatatype.

In Visual Basic,a control array isagroup of related controls inaVisy
Basc form that sharethesame event handlers. Control arraysaredwayssingle
dimensiona arrays, and controlscan beadded or deleted from control arrays at
runtime. Oneapplication of control arraysisto hold menu items, asthe shared
event handler can be used for code commonto al of themenu itemsinthe control
array.

Control arraysareaconvenient way to handlegroupsof controlsthat perform
agmilar function. All of theeventsavailableto thesinglecontrol arestill available
tothearray of controls, the only difference being an argument indicating theindex
of the selected array element is passed to the event. Hence, instead of writing
individua proceduresfor each contral (i.e. not using control arrays) write one
procedurefor each array.

Event-driven programming isa programming paradigm inwhichthe flow

Arrays
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the program isdetermined by events such asuser actions (mouse clicks, kg
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Arrays presses), sensor outputs, or messages from other programsor threads. Event-
driven programmingisthedominant paradigmusedin graphica user interfaces and
other gpplicationsthat are centred on performing certain actionsinresponseto user
input.

Creating graphicswasrelatively easy in earlier versionsof Visual Basic
because they have built-in drawing tools. For example, InVisua Basic 6.0, the
drawing toolsareincluded in the Tool box where the programmer just needsto
drag the shape controlsinto theform to create rectangle, square, ellipse, circle
and more. However, itssmplicity hasthe shortcomings, do not have many choices
for cresting customized drawings.

Before drawing anything on aForminVisua Basic VB 6.0, create the
Graphics object in Visual Basic 6.0. A graphics object is created using
the CreateGraphics() method.

Inthisunit, youwill study about thecontrol array, indexing and event handling
and graphicsinVisua Basic.

NOTES

9.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Know about the control arrays
- Understand thebasics of arraysand itstypes
- Definethecharacteristics of array
- Discuss about the processing of elementsof an array
- Elaborate on the concept of event handling and different typesof eventsin
Visud Basic
- Explainabout thegraphics

9.2 ARRAYA AND CONTROL ARRAYS

Anarrayisaset of amilaritems. All itemsin anarray havethesamenameand are
identified by anindex. Arraysalow youto refer to aseries of variablesby the
same name and to use a specific number (an index) to uniquely identify these

variables.
Syntax for Control Array isgiven asfollows:

Dim Varname [ ([subscripts])] as [New] type [,varname....]
Exampleof declarationsof arrays.

Dim nums (10) as integer
nuns isanarray containing 11 integers. nuns( 0) isthefirst element of the
array andnuns( 10) isthelast element of thearray. Inthisdeclaration 10is
known asthe upper bound of the array.

Self-Instructional Dim x(10 to 20) as integer.
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X isanarray containing 11 integers. X ( 10) isthefirst eement of thearray and Arrays
X(20) isthelast element of the array. In this declaration, 10 isthe lower
declarationand 20 istheupper declaration.

For exampl e, you want to compute the monthly sales of an organization. Sales
figuresfor each month haveto be ca culated. Thismeansthat you needto have at
least 12 variables, suchasSal eJan, Sal eFeb, Sal eivar and Sal eDec,
etc. You will agreethat it isacumbersometask to declare and managetwelve
variableswhen you can do so with onevariable. For this, declarethevariablein
thefollowing manner:

Dim Saleval(ll) as Long

Sincetherearetwelvemonths, Sal eval ( 0) will hold thesalesfiguresof the
firstmonthand Sal eval (5) will hold the salesfigures of the sixth month.
Arrayscan have morethan onedimension. A table of datawill berepresented by
amultidimensional array. To continuewith the above example, if you want to
record the s esfiguresfor twel vemonths of three departmentsof the organization,
youwould declarethe array asfollows:

Dim Saleval(l1l,2) As Integer

Here, thesubscript 11 indicatesthe monthsand the subscript 2 indicatesthe
departments.

NOTES

Thisisatwo-dimensiond array. You can dso havethree-dimensiond arrays.
If you want to record the sales of five products of three departmentsfor twelve
months, then you need to declareathree-dimensiona array asfollows.

Dim Saleval(1l1l,2,4) As Integer
Wherethe subscript 11 indicates months, the subscript 2 indicatesthe
three departmentsand the subscript 4 indicatesthe5 products.
Thearraysthat we havejust declared arefixed sized arrays. We know the
total number of itemsthat thearray will hold. Therearethreetypesof arrays.
- FixedSized
- Dynamic
- Control

9.2.1 Fixed Size Arrays

Fixed arrays have afixed sizewhich can not be changed at funtime. Theseare
also known asarray.

Inthecase of fixed sized arrays, it iscompul sory to enter the upper bound
of anarray inthe parenthesis. Theupper boundistheupper limit for thesizeof the
array. A declaration of fixed sizearraysisasfollows:

Private Counters (10) As Integer

The above code declaresan array of 11 elements. Inthiscode, 10isthe
upper bound of thearray.
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To specify thelower bound of an array, provideit explicitly (asaLong
datatype) usingthe To keyword:

Dim Counter (1l To 10) As Integer

In the above declaration, theindex numbersof Count er rangefrom1
to 10.

9.2.2 Dynamic Arrays

Dynamic arrays are used when you do not know the number of elementsfor an
array. For example, when you arereading astring into an array, you may want to
havethe capability of changing thesizeof thearray a runtime.

A dynamic array can beresized at any time and this helpsto managethe
memory efficiently. For example, you can usealarge array for ashort timeand
then freememory tothe sysemwhenthearray isnot in use. Alternatively, you can
increasethesizeof thearray after declaringasmaller array.

9.2.3Array Characterstics

Various characteristicsof aVB array areasfollows:

- Anarray contains severa dataelements, which are of the same datatype
and sharethesamename, i.e., nameof thearray.

- Anarray index startsfrom O to n- 1when accessingthearray e ementsor
gning vauestothearray e ements. For example, foranarray x(10),
x( 0) refersto thefirst element of thearray and x( 9) referstothelast
element for thearray.

- Thenumber of subscriptsinan array determinesthedimension of thearray.
For example:

Dim arr(5) As Integer ' Defines one- dimensional array
of size '5.

Dim arr(5,6) As Integer ' Defines two dimensional array
of ‘size 5x%6.

9.2.4 Processing Array Elements

Anarrayisacollection of different e ementsand each element of anarray iscaled
subscripted variable. Using thefollowing syntax, you can access these subscripted
vaigbles

<array name> (<element number>)
In thissyntax, ar r ay namne refers to the name of the array and the

el ement nunber specifiesthe array index number, which you want to
access. Now, consider thefollowing codethat processesof array € ements:
Private Sub Form Load()
Dim x As Integer

Dim a(5) As Integer ‘Declare an Integer array, array(5),
of ' 6 elements
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MsgBox (x)
End Sub
Figure 9.1 showsthe Codewindow for processing array elements.

w5 Projectl - Microsoft Visual Basic [design] - [Formi (Code)] =10 x|
o fe [t Yew Prowct Fgmet Debug Bum Query Disgram Jock fdcHins Window tiep =2 xH
Foamm =] [Load - e
_owwnal_| l - - ‘J. l —J__ GE =]
Frivate Sub Form Load() =1
L] Dim ¥ A3 Integer == S;upml(wm
— Dim a[5] As Inceger ‘Declare an INCEQEr &rray, Form] (Forsr
A Rl aid) = 0
adl (= all) = 10
ajz) = 20
bl a3y = 30
al4) = 40
ERen als) = 50
= x =0
s L For 1=0To 5
G = % = all] +x
Hexe i
oBE M=gBox {x]
End Sub .
&~
¥ =] -
m % == 4 J_l " |

Fig. 9.1 Displaying the Code Window for Adding Array Elements

Compile and execute the above program. Figure 9.2 showsthe sum of the

array elements.

rropectt Y

150

Fig. 9.2 Output for Adding Array Elements

Inthe abovecode, first wehave created anarray a( 5) and then entered

different valuesfor each element of thearray. Then, weinitiaizeaFor..Next
loopfromi =0 t o i =5. Thisloop extractsall the elementsfromthearray one
by one. Thelinex =
variable x. After extracting and adding all the elements of the array, the
nmsgbox () function printsthevalueof x onthenessage box. Thebox
displaysthevaue 150 whichisthesum of all thearray elements.

a(i) + x addsall these elementsand storesinto the
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Arrays 9.2.5 Control Arrays

A control array isacollection of morethan oneVB control that sharesthe same
name, whichisthe name of thearray. All the controlsin an array must be same,
NOTES such asan array of Labels. Inacontrol array, each control has auniqueindex
number and you can accessthe control by using these unique numbersonly. By
increasing theindex number, you can access all the subsequent controlsinan
array.
You can createacontrol array inthefollowing two ways.

- Setthel ndex property of acontrol during the design time. For
example, if you set theindex of aLabel toO,thenitwill bethefirst
Label inthecontrol array of labels.

- Createacontrol component on the design window. Now, click the
control component and press Ctrl+C to copy that control. After copying
the component, press Ctrl+V to pastethat copied control. When you
paste the component, theVisua Basic (VB) compiler asksto createa
control array.

Figure 9.3 showsMicrosoft Visua Basic warning dia og box.
=

! E Yous already have a control named ‘Command]’, Do you want to create & control aray?

I N

Fig. 9.3 Warning for Creating a Control Array

Now, click Yesto create acontrol array, elseclick No.
You can usethefollowingindex to accesseach e ement of thecontrol array:
<control array name> (array index)

You can a so changethe propertiesof the control array elementsby using
thefollowing syntax:

<control array name>(array index) .<property name> =
<property value>

Check Your Progress

Givethedefinition of anarrays.
Why arraysare used?

How many typesof array are used?
Definethetermfixed sizearrays.
What istheuse of dynamic arrays?
Write onecharacteristicsof array.
Explaintheterm control arrays.

Definetheterm subscripted varigble.

O N ok~ wbdpPE
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9.3 INDEXING AND EVENT HANDLING

Event Handling means performing some actionsby using events. By using Event
Handling, wecanperform Validations inwindowsapplicationwhichisabuiltin NOTES
featurein theweb application. For Web applications, we have several controls
which are used to perform validations. But there are no controlsin windows
gpplications. By usingthis Event Handling M echanism, wecan achievevaidations
inWindowsA pplication also. Therearetwo Types of Eventsasfollows.

- MouseEvents
- Keyboard Events

The Eventswhich areraised dueto Mouse arecalled asM ouse Events. The
following table shows you some of the M ouse Events.

Event Description

MouseUp Raised when the Mouse pointer over the control
MouseDown Raised when the Mouse button released

MouseEnter Raised when the Mouse pointer enters the control
MouseHover Raised when the M ouse pointer moves on the control
Mousel eave Raised when the Mouse pointer |eaves the control

Thefollowing table showsyou someof the Properties of theMouse.

Properties Description

Click Indicates the Number of Clicks

X Indicates the x-Coordinates of the mouse click
Y I ndicates the y-Coordinates of the mouse click
Buttons I ndicates the mouse button pressed

TheEventswhich areraised dueto Keyboard arecalled asKeyBoard Events
Thefollowing table showsyou someof the Keyboard Events.

Event Description

KeyUp Raised when the Key is rel eased
KeyDown Raised when the Key is pressed down
KeyPress Raised when the Key is pressed
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Thefollowing table showsyou someof the Properties of theMouse.

Properties |Description

KeyData |Used to store the Key Data for the Event
KeyCode |Used to storethe Key Code for the Event
Handled Used to check whether the event is handled or not
KeyValue |Used to storethe Key Value for the Event

KeyChar Used to store the Character related to that key whichis
pressed for the Event

Example

Followingisan example, which showshow to handlemouseevents. Consider the
following steps—

- Addthreelabds, threetext boxesand abutton control intheform.

- Change the text properties of the labels to - Customer ID, Name and
Address, respectively.

- Change the name properties of the text boxes to txtID, txtName and
txtAddress, respectively.

- Change the text property of the button to “‘Submit’.

- Add the following code in the code editor window —
Public Class Forml

Private Sub Forml_Load(sender As Object, e As EventArgs)
Handles MyBase.Load

' Set the caption bar text of the form.
Me.Text = “tutorialspont.com”
End Sub

Private Sub txtID_MouseEnter (sender As Object, e As
EventArgs)_

Handles txtID.MouseEnter
‘code for handling mouse enter on ID textbox
txtID.BackColor = Color.CornflowerBlue
txtID.ForeColor = Color.White

End Sub

Private Sub txtID_MouseLeave (sender As Object, e As
EventArgs) _

Handles txtID.MouseLeave
‘code for handling mouse leave on ID textbox
txtID.BackColor = Color.White



txtID.ForeColor
End Sub

Color.Blue

Private Sub txtName_MouseEnter (sender As Object, e As
EventArgs) _
Handles txtName.MouseEnter

‘code for handling mouse enter on Name textbox
txtName.BackColor

Color.CornflowerBlue
txtName.ForeColor =

Color.White
End Sub

Private Sub txtName_MouseLeave (sender As Object, e As
EventArgs)
Handles txtName.MouselLeave

‘code for handling mouse leave on Name textbox
txtName.BackColor

Color.White
txtName.ForeColor = Color.Blue
End Sub

Private Sub txtAddress_MouseEnter (sender As Object, e
As EventArgs) _
Handles txtAddress.MouseEnter

‘code for handling mouse enter on Address textbox
txtAddress.BackColor

Color.CornflowerBlue

txtAddress.ForeColor Color.White

End Sub

Private Sub txtAddress_MouseLeave (sender As Object, e
As EventArgs) _

Handles txtAddress.MouselLeave

‘code for handling mouse leave on Address textbox
txtAddress.BackColor

Color.White

txtAddress.ForeColor
End Sub

Color.Blue

Private Sub Buttonl_Click(sender As Object, e As
EventArgs)
Handles Buttonl.Click

MsgBox (“*Thank you “ & txtName.Text & “,
kind cooperation”)

End Sub
End Class

for your
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When the above codeis executed and runusing Start button available at the
Microsoft Visud Studiotool bar, it will show thefollowing window.

Try to enter text inthetext boxesand check the mouse events.

Customer |D:

Name

Address:

Submit

Handling Keyboard Events

Following are the various keyboard events related with a Control class —
- KeyDown- occurs when a key is pressed down and the control has focus
- KeyPress-occurs when a key is pressed and the control has focus
- KeyUp-occurs when a key is released while the control has focus

The event handlers of the KeyDown and KeyUp events get an argument of
type KeyEventArgs. This object has the following properties—

- Alt—itindicates whether the ALT key is pressed

- Control- it indicates whether the CTRL key is pressed
- Handled- it indicates whether the event is handled

- KeyCode- stores the keyboard code for the event

- KeyData- stores the keyboard data for the event

- KeyValue-stores the keyboard value for the event

- Modifiers-it indicates which modifier keys (Ctrl, Shift, and/or Alt) are
pressed

- Shift—itindicates if the Shift key is pressed

The event handlers of the KeyDown and KeyUp events get an argument of
type KeyEventArgs. This object has the following properties—

- Handled- indicates if the KeyPress event is handled
- KeyChar- stores the character corresponding to the key pressed



Example
L et uscontinuewith the previousexampleto show how to handlekeyboard events.
Thecodewill verify that the user enters some numbersfor hiscustomer ID and
age.
- Add a label with text Property as ‘Age’ and add a corresponding TextBox
named TextAge.
- Addthefollowing codes for handling the KeyUP events of the TextBox
TextID.

Private Sub txtID_KeyUP(sender As Object, e As
KeyEventArgs) _

Handles txtID.KeyUp

If (Not Char.IsNumber (ChrW(e.KeyCode))) Then
MessageBox.Show (“Enter numbers for your Customer
ID”")
txtID.Text = “ "
End If
End Sub
- Addthefollowing codesfor handling the KeyUP events of the TextBox
txtiD.

Private Sub txtAge_KeyUP(sender As Object, e As
KevEventArgs) _

Handles txtAge.KeyUp

If (Not Char.IsNumber (ChrW(e.keyCode))) Then
MessageBox.Show (“Enter numbers for age”)
txtAge.Text = * ®

End If

End Sub

When the above code is executed and run using Start button available at the
Microsoft Visual Studio ToolBar, it will show the following window —

Customer ID:

Name

Address:

Age

Submit
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Arrays If you leave the text for age or ID as blank or enter some non-
numeric data, it gives a warning message box and clears the

respectivetext.
NOTES
Customer ID: 12
Name James Bond
Address: Calfornia, US
Age = f S5

Submit

9.4 GRAPHICS

InVisual Basic 6.0, working with graphicsiseasy. Insimplesteps, VB 6.0 gives
you theversatility and power to render graphica gpplications. Itisrichinfunctions
related to graphics. M ethods, propertiesand eventsthat are built-inalow you to
usethesefeatures most effectively. You can perform some graphical operations
viathe graphic methods and properties. They allow you, more clearly, to draw
points, lines, circles, rectangles, dlipses, and other types.

Graphic Methods

You can draw on the shape and the PictureBox control using the graphic methods.
InVisud Badc6, only the Shapeobject and the PictureBox control support grgphics
methods. Later Visua Basic versions, however, alow youto usethem with other
objectsand contrals.

The common graphic methods are explained bel ow.

Print: Printisthesimplest graphic methodinVisual Basic 6.0. This
method hasbeen used throughout theearlier versonsof thelanguage. It

prints sometext on theform or on the PictureBox control. It displays

texts.

Cls. TheClsmethod isanother simplegraphic method that isused to
clear the surface of theform or the PictureBox contral. If sometextsare
present, you can usethe Clsmethod to removethetexts. It clearsany
drawing created by the graphic methods.
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Point: The Point method returnsthe color valuefrom animagefor a
pixel a aparticular point. Thismethod isgeneraly usedtoretrievecolor
vauesfrom bitmaps.

Refresh: The refresh method redraws a control or object. In other
words, it refreshes the control. Generally, controls are refreshed
automatically most of thetimes. But in some cases, you need to refresh
a control’s appearance manually by explicitly invoking the Refresh
method.

PSet: ThePSeat method setsthecolor of asinglepixe ontheform. This
method isused to draw points.

Line: TheLinemethod drawsaline. Using the Line method, you can
also draw other geometric shapes such asrectangle, triangleetc.

Circle TheCirclemethod drawsacircle. Using the Circlemethod, you
can aso draw other geometric shapes such ellipses, arcsetc.

PaintPicture: ThePaintPicture method displaysanimageontheform
a run-time.

TextHeight: TheTextHeight method returnsthe height of astringon
theformat run-time.

TextWidth: TheTextWidth method returnsthewidth of astringonthe
format run-time.

The L oadPicture Function

TheLoadPicturefunctionloadsapicturetotheformor to the PictureBox control.
It setsthe pictureto thecontrol inorder to display it. Thefunctiontakesthefile
path asan argument. The LoadPicturefunction allowsyou to set picturesat run-
time
Example:
Code:

Picturel = LoadPicture(“C:\MyPic.JPG")
Here, Picturel isthe PictureBox control. When thiscodeisexecuted thepictureis

loaded and set to the PictureBox control. If Visua Basic cannot find thepicturein
the specified location, it throws a run-time error ‘53’.

The RGB function

The RGB function returnsan integer, acolor codewhichisused to set colorsin
Visual Basic code. The RGB color codeisacombination of red, green and blue
colors. Congder thefollowing exampleto understand RGB functioninVisud Basic
6.0 (VB 6.0)
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Example Code:

Forml.BackColor = RGB (120, 87, 55)
The RGB color isset asthe background color of theform object. Thefirst, second
and thethird arguments represent red, green and blue colorsrespectively. The
color valueisaninteger. Thesevauesarein arange of 0to 255. Soyou can use
any value between 0 and 255 to obtain acolor.

Graphic Properties

Thegraphic propertiesare useful whileworking with the graphic methods. Some
of the form’s properties and some of the PictureBox’s properties are the graphics
properties.

The common graphic propertiesare discussed in this section.

Consder thefollowing graphic properties.

DrawMode: The DrawMode property setsthe mode of drawing for
the appearance of output from the graphic methods. Inthe DrawMode
property, you can choosefrom avariety of values.

DrawStyle. TheDrawStyle property setsthelinestyleof any drawing
from any graphic methods. It dlowsyouto draw shapesof different line
styles such as solid, dotted, dashed shapesetc.

DrawWidth: TheDranWidth property setsthelinewidth of any drawing
from any graphic methods. Whiledrawing shapes, you can control the
thickness of thelinesusing this property.

FillColor: TheFillColor property isusedtofill any shapeswithacolor.

You may usethe symbolic color constantsto fill your shapes. You may
also usethecolor codesaswell asthe RGB function.

FillSyle: TheFillStyleproperty letsyoufill shapesinaparticular filling
dyle.

ForeColor: The ForeColor property is used to set or return the
foreground color.

AutoRedraw: SettheAutoRedraw property to Trueto get apersistent
graphics when you’re calling the graphic methods from any event, but
not from the Paint event.

ClipControls: Set the ClipControls property to True to make the
graphic methods repai nt an obj ect.

Picture: ThePictureproperty isused to set apicture. Picturescan be
set both at designtimeand run-time.



Run Time Graphic Properties

CurrentX and CurrentY arethe run-time propertieswhich are used to set and
return the position of ashape or point at run-time.

- CurrentX: TheCurrentX property setsor returnsthe horizonta coordinate
or X-coordinate of the current graphic position a run-time.

- CurrentY: TheCurrentY property setsor returnsthevertical coordinateor
Y-coordinate of the current graphic position at run-time.

Printing On TheForm
Thefollowing code prints sometext on theform.

Example Code 1:

Private Sub cmdPrint_Click()
Forml.Print “Hello world”
Forml.Print “Welcome to Visual Basic 6”
Forml.Print “Visual Basic is awesome!”

End Sub
Theabove code can bewrittenin thefoll owing way too.

Example Code 2:

Private Sub cmdPrint_ Click()
Print “Hello world”
Print “Welcome to Visual Basic 6”

Print “Visual Basic is awesome!”

End Sub

In the above code, the Print method is called without the object name. Here
‘Form1’ is the object name. When you’re writing code inside the form module,
you may omit the form’s name while invoking its methods.

Drawing lines

TheLinemethod letsyoudraw linesin Visua Basic6.0. You need to specify the
starting point and the finishing point of thelinein the argument. You may also
specify thecolor of theline.
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A SimpleLine

Thefollowing code example showshow to draw asimplelineusingtheLine
methodinVisua Basic6.0.
Code:
Private Sub cmdShow Click ()
DrawWidth = 5
‘A hyphen is required between the points
Line (0, 0)-(2000, 2000), vbBlue
End Sub

— ™
[ Sample l =g &

A Linewith Drawing Styles

Form’s DrawStyle property help you to draw lines using a particular style. The
constant valuesof the DrawStyle property are0 (vbSolid), 1 (vbDash), 2 (vbDot),
3 (vbDashDat, 4 (vbDashDotDot), 5 (vbTransparent) and 6 (vbinsideSolid). The
default valueisO, vbSolid. You may usethe numeric constant or the symbolic
constant, such asvbSolid, vbDash etc., to change drawing stylesin your code.

NOTE: The DrawStyle property does not work if the value of DrawWidthis
other than 1.

5 Sample =

Show




A CircleFilled with Color

Thefollowing code example shows how tofill acirclewith color in Visual Basic
6.0.
Private Sub cmdShow_Click()
FillStyle = vbSolid
FillColor = &H80COFF
DrawWidth = 3
Circle (1800, 1800), 1000, vbRed
End Sub

.......................................

Check Your Progress

9. Elaborateontheevent handlinginVisua Basic.
10. Writethetypesof eventsusedinVB.
11. What isGraphics?
12. Explaintheterm LoadPicturefunction.
13. Elaborateonthedrawinglines.

9.5 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Anarrayisaset of smilaritems. All itemsin an array havethe samename
and areidentified by anindex.

2. Arraysalow youto refer to aseriesof variablesby the samenameandto
useaspecificnumber (anindex) to uniquely identify thesevariables.
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Arrays 3. Therearethreetypesof arrays:
- Fixed SizedArray
- DynamicArray
NOTES - Control Array

5. Fixed arrayshavea fixedsize which cannot bechanged at run-time. These
areaso knownas StaticArrays.

6. Anarray containssevera dataelements, which are of the samedatatype
and sharethesamename, i.e., nameof thearray.

7. A control array isacollection of morethan one VB control that sharesthe
samename, whichisthenameof thearray. All thecontrolsinan array must
be same, such asan array of Labels. Inacontrol array, each control hasa
uniqueindex number and you can accessthe control by using theseunique
numbers only. By increasing the index number, you can access all the
subsequent controlsinan array.

8. Anarrayisacollection of different eementsand eachdement of anaray is
called subscripted variable.

9. Event Handling means performing someactionsby using events. By using
Event Handling, wecan perform Vaidations inwindowsapplicationwhich
isabuiltinfeatureintheweb application.

10. Therearetwotypesof eventsasfollows.
MouseEvents
Keyboard Events

11. In Visua Basic 6.0, various graphics methodsand propertiesareused to
draw on aForm or PictureBox control. GraphicsinVisua Basic 6.0 are
based ontheWindows Graphics Devicelnterface (GDI)APIs. In Visud
Basic 6.0, graphics methods apply only to the Form object and to the
PictureBox control.

12. TheLoadPicturefunction loadsapictureto theform or to the PictureBox
control. It setsthe pictureto thecontrol in order todisplay it. Thefunction
takesthefilepath asan argument. The LoadPicturefunction allowsyouto
Set picturesat run-time.

13. TheLinemethod letsyou draw linesin Visua Basic6. You need to specify
thestarting point and thefinishing point of thelineintheargument. You may
a so specify thecolor of theline. Thisisoptiond, though.

9.6 SUMMARY

- Anarrayisaset of smilar items. All itemsin an array havethe samename
and areidentified by anindex.
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- Arraysdlow youtorefer to aseriesof variablesby the samenameand to
useaspecific number (anindex) to uniquely identify thesevariables. You
want to computethe monthly salesof an organi zation. Salesfiguresfor each
month haveto be calculated. Thismeansthat you need to haveat least 12
variables, such as SaleJan, SaleFeb, SaleMar and SaleDec, etc.

- Youwill agreethat it isacumbersometask to declare and manage twelve
variableswhen you can do sowith onevariable. For this, declarethevariable
inthefollowing manner.

- Thisisatwo-dimensiond aray. You canaso havethree-dimensiond arrays.
If you want to record the sal es of five products of three departmentsfor
twelve months, then you need to declareathree-dimensiona array.

- Inthecaseof fixed sized arrays, it iscompul sory to enter the upper bound
of anaray intheparenthesis. The upper bound istheupper limit for thesize
of thearray.

- Dynamic arrays are used when you do not know the number of elements
for anarray.

- A dynamic array can beresized at any time and this hel psto managethe
memory efficiently.

- A control array isacollection of morethan one VB control that sharesthe
samename, whichisthe nameof thearray.

- Anarray index startsfrom O to n-1when accessing the array elementsor
assigning valuesto the array elements. For example, for an array x(10),
x(0) referstothefirst dement of thearray and x(9) referstothelast € ement
forthearray.

- Anarrayisacollection of different elementsand eech dement of anarray is
called subscripted varigble.

- A control array isacollection of morethan oneV B control that sharesthe
samename, whichisthe nameof thearray.

- Inacontrol array, each control has auniqueindex number and you can
accessthe control by using these unique numbersonly. By increasing the
index number, you can accessall the subsequent controlsinan array.

- Anarray contains several dataelements, which are of the same datatype
and sharethesamename, i.e., nameof thearray.

- Event Handling means performing someactions by using events. By using
Event Handling, wecan perform Validations inwindowsapplicationwhicl]
isabuiltinfeatureintheweb application.

- For Web applications, we have severa controlswhich areusedto perform
validations. But thereare no controlsin windows applications.
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- By using thisEvent Handling M echanism, we can achievevaidationsin

WindowsA pplication a so.

- InVisual Basic 6.0, working with graphicsiseasy. In simple steps, VB6

givesyou theversatility and power to render graphical applications.

- Itisrichinfunctionsrelated to graphics. Methods, propertiesand events

that are built-in alow youto usethesefeatures most effectively.

- You can perform some graphical operationsviathe graphic methodsand

properties. They allow you, more clearly, to draw points, lines, circles,
rectangles, dlipses, and other types.

- You can draw on the shape and the PictureBox control using the graphic

methods.

- InVisual Basic 6.0, only the Shape object and the PictureBox control

support graphics methods.

- Printisthe simplest graphic method in Visual Basic 6. Thismethod has

been used throughout the earlier versions of thelanguage. It printssome
text ontheform or onthe PictureBox control. It displaystexts.

- The Clsmethod isanother simple graphic method that isused to clear the

surface of theform or the PictureBox control. If sometextsare present,
you can use the Cls method to remove the texts. It clears any drawing
created by the graphic methods.

- The Point method returnsthe col or valuefrom animagefor apixel at a

particular point. Thismethod isgenerally used to retrieve color va uesfrom
bitmaps.

- Therefresh method redrawsacontrol or object. In other words, it refreshes

thecontrol. Generdly, controlsarerefreshed automatically most of thetimes.
But in some cases, you need to refresh a control’s appearance manually by
explicitly invokingthe Refresh method.

- ThePSet method setsthecolor of asinglepixel ontheform. Thismethodis

used to draw points.

- TheLinemethod drawsaline. Using the Linemethod, you can a so draw

other geometric shapes such asrectangle, triangle etc.

- TheCirclemethod drawsacircle. Using the Circle method, you can also

draw other geometric shapes such ellipses, arcsetc.

- ThePaintPicturemethod displaysanimage ontheformat run-time.
- TheTextHeight method returnsthe height of astring on theform at run-

time

- TextWidth method returnsthe width of astring ontheform at run-time.



- TheLoadPicturefunction loadsapictureto theform or to the PictureBox
control. It setsthe pictureto the control in order to display it.

- Thefunctiontakesthefile path asan argument. The LoadPicturefunction
alowsyouto set picturesat run-time.

- The RGB function returns an integer, a color code which is used to set
colorsinVisual Basic code. The RGB color codeisacombination of red,
greenand bluecolors.

- Thegraphic propertiesare useful whileworking with the graphic methods.
Some of the form’s properties and some of the PictureBox’s properties are
thegraphicsproperties.

- The common graphic properties are discussed in this section. You’ll learn
more about them using code exampleslater inthistutorid.

- The DrawM ode property setsthe mode of drawing for the appearance of
output from the graphic methods. In the DrawM ode property, you can
choosefrom avariety of values.

- TheDrawStyleproperty setsthelinestyleof any drawingfrom any graphic
methods. It alowsyouto draw shapesof different linestylessuch assolid,
dotted, dashed shapesetc.

- TheDrawWidth property setsthelinewidth of any drawing fromany graphic
methods. Whiledrawing shapes, you can control thethicknessof thelines
usingthisproperty.

- TheFillColor property isused tofill any shapeswith acolor. You may use

thesymbolic color constantstofill your shapes. You may a so usethe color
codesaswd | asthe RGB function.

- TheFillStyleproperty letsyoufill shapesinaparticular filling style.
- TheForeColor property isused to set or return theforeground color.

- Set the AutoRedraw property to Trueto get a persistent graphicswhen
you’re calling the graphic methods from any event, but not from the Paint
event.

- Set the ClipControlsproperty to Trueto makethe graphic methods repaint
an object.

- ThePicture property is used to set a picture. Pictures can be set both at
designtimeand run-time.

- CurrentX and CurrentY aretherun-time propertieswhich are used to set
and return the position of ashapeor point a run-time.

- TheLinemethodletsyou draw linesinVisua Basic 6. You need to specify
the starting point and thefinishing point of thelineintheargument. You may
a so specify thecolor of theline. Thisisoptional, though.
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9.7

KEY WORDS

- Array: Asetof smilaritems.
- Control array: A collection of morethan oneVB control that sharesthe

samenamewhichisthenameof thearray.

- Indexing: Array indexing isthesameasaccessinganarray element.You

canaccessan aray dementbyreferringtoits index number. The indexes in
arays sartwith0, meaningthat thefirst lement has index 0, and thesecond
has index 1etc.

- Event: An event isamessage sent by an object within aprogramtothe

main program loop, informing it that something has happened.

- Graphics: In Visual Basic 6.0, various graphics methodsand properties

are used to draw on aForm or PictureBox control. Graphicsin Visual
Basic 6.0 arebased ontheWindowsGraphics Devicelnterface(GDI) APIs.
In Visua Basic 6.0, graphics methodsapply only to the Form object and
tothePictureBox contral.

- LoadPicture: LoadPicturefunction loadsapictureto theformor to the

PictureBox control.

9.8

SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

=
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= o
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. Why weuse control array?

. Definethetermfixed sizearrays.

. What aredynamic arrays?

. Elaborate an theprocessing array €l ements.

Explanthetermof indexing handling.
Definetheterm of event handling.
Explainthevarioustypesof events.
Elucidateonthegraphics.
Explaintheterm RGB function.
Writethe propertiesfor run-timegraphic.

. Howthelinesaredrawn?



Long-Answer Questions

1. Discussbriefly thecontrol arraysanditstypes.

2. Explain control arrays. How array elements can be processed in VB
program?

Difference between dynamic arrays and control arrays.
Discussbriefly characteristics of arrays.
Describetheindexing and event handling and types of event.

Differentiate between mouse and keyboard events, giving appropriate
example.

Explainthes gnificanceof Keyboard Eventswith thehelp of example?
8. Briefly discussabout the common method for graphics method.
9. Elaboratebriefly ontheLoadPictureand RGB function, giving examples.

10. Writethepropertiesof graphicssupport your answith thehelp of appropriate
example

11. What areprinting text? And how to print thetext on theform?
12. Discussabout thedrawing lineswith thehelp of diagram.

o o M~ w
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BLOCK IV
MENUS AND MDI FORMS

UNIT 10 MENUS

10.0 Introduction
10.1 Objectives
10.2 Menus
1021 UsingtheVisual Basic Application Wizard
1022 UsingtheVisua Basic Menu Editor
10.3 Answers to Check Your Progress Questions
104 Summary
105 Key Words
10.6 Self-Assessment Questions and Exercises
10.7 Further Readings

10.0 INTRODUCTION

Themain objectivein designing aprogram isto enhancethe ease of use of the
features provided. WeI-des gned menusadin accomplishing thisobjective. Menus
are perhapsthe most noticeabl e feature of an application. Programmers cannot
alwaysknow what standard featuresthey might wish to utilizein an application
until they have reached amuch advanced stagein the devel opment process. Thus,
whileusingtheApplication Wizard, itispreferableto select every program that
might be used. It can aways be del eted | ater. The main advantage offered by the
Visud Basic (VB)ApplicationWizard isthat it facilitatesthemaking of menusthat

already havethe standard features of Windowsloaded in them.

Theprimary aim of Microsoft isto standardize the K ey Windowsfeatures
acrossal Windows Graphical User Interface (GUI). Thisimpliesthat regardless
of the program in use — MS Access, MS Excel or MS Word - the Key features
will dwaysappear and work smilarly. For example, themanner of accessing the
printer featureisthe sameacrossall programsin theentireplatform.

Asyou haveworked with menus of various GUI environments, such as
Windows-XPor MSWord, you aready know that there are generally two types
of menus: ahorizontal menu known asmenu bar and avertical menu known as
pop-up menu or pull-down menu or s mply submenu.

Inthisunit, youwill study about the menus, creste menusand adding acode
for menusinVisud Basic.
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Menus

10.1 OBJECTIVES

After going throughthisunit, you will beableto:
NOTES - Discussthesignificanceof menusinVisua Basic programming
- UsetheVisud BasicApplication Wizard and Menu Editor
- Build smplemenuwith theapplication wizard
- Create complex menus and toolbarsinVisua Basic (VB)
- Definethe Pop-Up menu
- ExplainToolbar styles

10.2 MENUS

Adding well-built menusbenefitsall programsthat have multiplefeaturesand
perform morethanjust afew smplefunctions. Thekey objective, whiledesigning
aprogram, isto enhancethe ease of use of thefeatures provided. Well-designed
menusaidin accomplishing thisobjective. Menusare perhgpsthemost noticegble
feature of an application.

Formsand controlscongtitutethe basicinterfacefor creating an application.
However, you can make your program more user-friendly by adding menusto
them. Menusare aconventiona and consistent way of grouping commands so
that they arereadily and easily accessibleto users.

The primary aim of Microsoft isto standardize the key Windowsfeatures
acrossal Windows Graphicd User Interface (GUI). Thisimpliesthat regardless
of the program in use — Access, Excel or Word — the key features will always
appear andwork smilarly. For example, themanner of ngtheprinter fegture
isthesameacrossdl programsinthe entireplatform.

Asyou have worked with menus of various GUI environments, such as
Windows-XPor MSWord, therearegenerally two types of menus: ahorizontal
menu known as Menu Bar and avertical menu known as Pop-Up Menu or
Pull-Down M enu or smply Submenu.

Top-level menus_m Image Colors  Help

v Tool Box— T Command
Color Box Chrl+L

T—Shaorteut key
: v Status Bar
Dizabled comrmand-———
[ ;
3eparator ba Zoom —ndicates submenu

View Bitrap  Chrl4F

Although you arefamiliar with variouscomponentsof menus, let ussummearize
themonceagain.
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Table 10.1 Windows Sandard Menu Conventions Menus

Feature Convention

Menu Bar The horizontal bar containing different menu
options. Each menu option may have another NOTES
submenu attached toiit.

Pop-Up Menu The vertical menu containing different menu
options.

or Pull Down Menu

Submenu A menu atachedtoamenuitem.

Separator Bar A bar onamenuthat dividesmenuitemsintologicad
groups.

Caption Oneor more short specific wordsto describea
command.

Organization Menuitemsmust begrouped logicaly according

totheir function and aminima number of levds
should beallowed for accessing each feature.

Access Keys All menu items must be assigned an accesskey
(theletter that isunderlined in amenu or menu
selection) that allows the menu choices to be
accessed through thekeyboard. Thesekeysmust,
asarule, beuniquein every section of themenu
and areusually thefirst letter of the caption.

Shortcut Keys Shorteut keysshould be assigned to menu features
that are used frequently or that need to be
accessible from any part of the program. A
particular shortcut key can only beassignedtoa
snglemenuitem.

Check Box A checked feature should directly beassignedin
themenu for each menu item that ssmply setsor
clearsasingle program option.

Ellipss Menu items opening dialogs must be succeeded
by elipses(...).

You can seethat thereare somegrey menuitemsaswael. Thesemenuitems
cannot be selected.

After talking about different components of menus, let uslearnto create
menusinVisua Basic (VB). Therearetwo different waysto create menusinVB.

10.2.1 Using the Visual Basic Application Wizard

WiththeimprovementsVisud Basic (VB 6.0) hasbrought totheApplication Wizard,
fully customized menus can now becreated directly inthemenus. Thisisdifferent
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fromthepreviousversionsof VB, inwhich the standard menu optionsthat could
beincluded in theapplication werelimited to aselect few.

Application Wizard Options

Programmers cannot alwaysknow what standard features they might wish to
utilizeinanapplication until they havereached amuch | ater sageinthedeve opment
process. Therefore, whileusing theApplicationWizard, itispreferableto select
every program that might beused. It can dwaysbedeleted | ater.

Thechief advantageoffered by theVB ApplicationWizardisthat it facilitetes
themaking of menusthat already havethe standard featuresof Windowsloaded
inthem. The user merely hasto select the required features from apre-given
template. Further, they comearranged in theWindows standard layout.

Limitations of the Application Wizard

TheA pplication Wizard cannot be used to make modificationsin existing projects.
Other third-party support programsare avail ablethat gopend additiond functiondity
to the existing project without necessitating further programming. However, add-
ins, such asthe Menu Editor, that areincluded in Visua Basic (VB) can beused.

TheApplication Wizard functions asatool that builds new applications.
Thisimpliesthat itisusedto build afunctiona application shell that hasthe standard
features. If additional featuresarerequired, they haveto be programmed or the
Menu Editor can be used. OnceFinishisclicked intheApplication Wizard, and
the base program gets generated, any modificationin the programwill haveto be
made usingthe Menu Editor.

Building a Simple M enu with theApplication Wizard

1. StarttheApplication Wizard through the default dial og that openswhen
Visua Basic (VB 6.0) startsor select New Project from the File menu.

f—

| Mew | Esisting | Focert |

M & » B XN

Standard CHC Ackiver CXC Ackived CLL Auckivel +O Applization
Cunlul rizerd

e & & % b
N G e Gy G
e = s s ~
Y0 Wizard Auckive Aucki Addn [raka Project
Matiager DocanenL Dl Docanenl Zxe

M @ M @ M @ s

Cpen |

Lancel
Helz

| T Dion't show this dialog in the uture

New Project Dialog Box



2. Double-click theApplication Wizard Icon to start the Wizard.

3. TheApplication Wizard Introduction Dialog Box will appear, whichwill
allow youto reusethe answersyou saved during apreviousApplication
Wizard session. Ignorethe default choice and click Next.

5. Application Wizard - Introduction

The Application Wizard will help wou create a new Yisual Basic
Application.

‘fou can press Back at any time ko change your selections,
Flease click Mext to begin.

From what profile do wou want to load vour settings?

](None) L} _]

Cancel ] ] Mext = ]

Application Wizard Introduction Dialog

If your settings are saved in the Application Wizard, then you need not re-
enter the choicesthat you have aready made, and this saves vduable time. The
Toolbar and Menu settings are saved by the Application Wizard in aprofilefile
(.RWP). Not only can aconsistent fedl and look be achieved for your programs
through such profiles, but duplication of effort in building menus can also be
reduced. Thisis particularly hel pful for large assignments that involve multiple
teams of developers working on disparate elements of a single huge application,
asit provides acommon starting point.

Interface Type

Hink!
&l windows exist at the same
lewel,

wwhat tyvpe of interface would you like For your application?

" Multiple Document Interface (MDI)
{+ Single Docurnent Interface (SOI)

" Explorer Style

‘what name do you want for the application?
]Projectl

Help ]

Cancel 1 < Back l Mext = | Einish

Application Wizard Interface TypeDialog
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Menus 4. Inthelnterface Typedia og, select thetypefor theinitia gpplication screen.
For thissampleapplication, select Single Document Interface (SDI). Ignore
thedefault project nameand click Next.

NOTES

Select the Menus and Sub Menus you would like in wour
application?

You can alwavs use the Menu Editor to modify the menus after
the application is created.

Sub Menus

_I : Skatus &Ear EJ
5{ v [Separator] EJ
| BRefresh

+ W F— 4

gl B

fd *

Reset
Help ‘ Cancel J < Back | hexk = I Finish ]

Window Sandar d Default M enu

5. AWindowsstandard default menu iscreated for you to begin to modify.
Not all possible choicesare selected intheinitia menu. After you make
your modifications, click Next.

6. TheApplication Wizard alowsabrowser, toolbar, resourcefile, database
connectivity and other templatesto be customized. For thisexample, skip
thesedialogsand click Next fivetimesto get tothefina diaog.

Cus:omize the toolbar v moving the desired butons to the ist on -he right, Change the order
with the ua/down arrows and add external images with the image button You nay also
drag/drop from |st to list,

Di@E »/E@@s sz|u)

[Separator] Sl S io;en *
LA & save
4 Back 4 [Separatar]
— Button “ ] [Separatar]
@ Camera é{; Cuk E-
¥ Delet= el E= Copy
*-wDicconnect Net Drive Pacte
...... I
B poube Undstline e %Prht ~
< | ¥ |4l » Reset |
Help Canzel ] < Back. | Mext = ] Finish ]

CustomizeToolbar

7. Inthelast dialog, saveyour profile. Enter anamefor your profilethat relates
to your application. Then, click Finish to completetheApplication Wizard.
(If youclick Finishinany of thepreviousdidog boxes, youwill beunableto
savetheprofilefor futureuse.)
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Fescrrce Jasmebe seasebycdboe purpoos v
rrulidzlerueges endcen ez pabornarce,

Toerescue 2ol 2 daead i —=mere by bz Rescurce
Edocr deliurd beproesbas wensevae Orcesned,
b rsfle alepaeinthe ot dhurdsr chefaed
Deo.—=s ey

‘weudvcalseto e aRzsunel e o be srngino
apiFic?

C s * by

e | cree | <k | s ] frit |

Profile—Resources

The vizerd zer pravce wo vich acasta- veb Brovsa: and
can add a iy 2o vour bome page!

Mace: Thesefecties eqie [0 924 mert yau-uszs Jobe ablz 0 aczess he drtzmet fom
bazvour Leers deadv have  wcur anicaing
& et oMzl

f i1 w e

+h | Canzel I < e I hext = | ren |

Profile—Internet Connectivity

cation Wizard Standard Forms

Wouc pou lisa bo inchda zny ot thaza ckandzsrd torre involr
Apdi i

W =plazn screen at zpplcation start us

Hzp

I~ Login dislog to zccept ar (0 and Passno-d
W optizrs dak “o° cushor settings
I~ Abou: Box

o cude any cuctor fom tarplates, chd: have,

Form Tormp ches... I

Cavel | - Bade | et = | Frich |

Profile—Standard Forms

[ Don't show this dialog in the future,

TheCreated Application

10.2.2 Using the Visual Basic Menu Editor

To add menusto aV B application, invokethe M enu Editor. TheMenu Editor
of Visua Basic (VB) isaninteractiveway to create and modify amenu and that

toowithminimal coding. With it you can even create shortcut menus.

TheMenu Editor isused for buildingmenuswith VB programs. Itisvisible
asaniconontheVisua Basic Integrated Development Enviorment (VB IDE)

toolbar.
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Menus File Edit Wiew Projectk Format Cebug Run Query Diagram Tools Add-Ins  Window Help
|B-a(AEE 2@ |> | ) ) =« HEIERE
B et ~=an = 2] 6% % %

[11 L N 0

fenu Editor
B ET T i — e = @ |20 = |

NOTES
M enu Editor Iconin Toolbar

Alternatively, it can a so beinvoked from the Tool s menu as shown below:

i_agram|Iools Add-Ins  Window Help
| » w, Add Bracedire, .,
Procedure Attributes. ..

Menu Editor,,.  Chkrl+E

Options...

MZ-Taols 3
Sourcesafe

Wisio ML Solution

InvokingtheM enu Editor from ToolsM enu Item

BuildingaMenu

Thefollowing stepsmust be carried out to build amenu:

File Help
Chrl+M
Open Chrl+0
Save Chrl+5
Save As...
Print. .. Chrl+P
Exit

1. Start anew Visual Basic (VB) project and open the Menu Editor using
either of thetwo methods mentioned above. The Menu Editor screenwill

Edwk“._n—captan: [Fia oK : |

Nane -Mome: | FauFile Cancal |‘

Indese— 1 tedeo: Shotout:  |{Nere) |
HelpConkextiD: [0 NegotistePostion:  [o-hane v |
[™ Checked W Enatied ¥ Waible Windowligt L ~khove lo e nest merk:

Rexove

pare————

Add subeanu

Icwe the

samedm.n/

[

e the:

selected menud

down

Self-Instructional Menu Editor Screen
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2. Inthe “Caption’ column, type & File (locating the ampersand on the | eft
hand side of “F’ establishes ‘F’ as an access key for the File item. This
means the user can drop down the File menu by pressing ‘Alt+F’ or by
clicking the ‘File’ item with the mouse).

In the “Name’column, type mnuFile.
Thefollowing screenshot showswhat your Menu Editor will appear as:
MenuEditor x|

Caption: | &File Ok I

kame: I minuFile| Cancel I

Index: I Sharkcuk: I(None}l LI
HelpContextID; I n] MegotiatePosition: IU - Mone vI
I Checked [+ Enabled I+ wisible I windowList

:I:Illil ek I Insert | Delete I

Adding Caption and NameintheM enu Editor

Click Next.

3. Clicking the “right-arrow’ button (shown circled below) will make ellipses

(...) appear asthenext iteminthemenulist. This indicatesthat itisaleve-
two item (below ‘File’).

MenuEditor x|

Capkion: I Ok I

Mame: I Cancel I

Index: I— Shorkcut: I(None) LI

HelpContextID: ID— MegotiatePosition: Im
[T checked [+ Enablsd I+ Wisible I windowlist
il il Mext I Inserk | Delete I
2File

Showing Ellipsesasthe Next Item

Menus
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Inthe “‘Caption’ column, type & New; inthe ‘Name’ column, type mnuNew
and in the *Shortcut’ roll down list, select Ctrl+N. Specifyingashortcut alowsthe
user to accesstherelated menuitem by pressing that particular combination of
keys. So the user is provided with three options with which to invoke the *‘New’
function: (i) clicking New onthe Filemenu (ii) pressing Alt+F,N (because an
access key is set up for N by locating an ampersand on the left hand side of ‘N’
in ‘New’) and (iii) pressing Ctrl+N. The following screenshot shows what the
screenwill look like:

Menueditor x|
Capkion: I&New o]8 |
MName: |mnuNew Canicel |
Index: l— shorbeut: [N -
HelpContexkID: ID— MegotiakePosition: Im
™ Checked ¥ Enabled [ wisible ™ windowiList

ﬂﬂﬂi’ ext I Insert | Delete |
iFile
Specifying a Shortcut

Click Next.

4. In the “‘Caption’ column, type & Open; in the ‘Name’column, type
mnuOpen and in the ‘Shortcut’ roll down list, select Ctr1+O. Thefollowing
screenshot showswhat your screenwill look likeat thispoint:

Menukditor x|
Capkion; I &iopen OF |
Mame: | mnUQpEn Cancel |

Index: I Shorteut: b
HelpConkextID: |D MNegotiatePosition: IU-None vI

[ Checked ¥ Enabled v visible [~ windowList
ﬂﬂﬂi’ Mext I Insert | Delete I
&File

e Chrl+1
R0

Changing Caption, Nameand Shortcut
Click Next.



5. Inthe “‘Caption’ column, type - (hyphen) and in the “Name’ column, type
mnuFileBar 1. The hyphen providesfor aseparator bar to be created at
that point. Thefollowing screenshot showswhat the screenwill appear as

a thisjuncture:
MenuEditor x|
Capkion: I - 0] 4 |
Mame: I mnuFileBar 1 Cancel |

Index: I Shortcut: {Mone) ¥
HelpCankextID: |U MeqgotiatePosition: ID—None vl

[~ Checked V¥ Enabled v yisible [ ‘windowList
ﬂﬂﬂi’ Mext I Insert | Delete |
&File

e Ctrl+M

""&Oﬁen Ctri+0

Using SingleHyphen asCaption to Createa Separator Bar

Click Next.

6. Inthe ‘Caption’ column, type & Save; inthe “Name’ column, type mnuSave
and in the *Shortcut roll down list’, select Ctr1+S. Replicatethisstep for the

rest of themenuitems.

7. Inthe *Caption’ column, type - (hyphen) and in the ‘Name’ column, type
mnuFileBar 3. Thefollowing screenshot showswhat you screen should

appear as:

Click Next.

MenuEditor x|
Caption: I - Ok |
MName: I mnuFileBar3 Cancel |

-

Index: I Sharkeut: (Mone)
HelpContextID: |U MegatiatePaosition: ID—None vI

[ Checked ¥ Enabled Iv wisible ™ windowList
ﬂﬂﬂi’ Mext I Insert | Delete I
&File
=" =] Chrl+n
e EOpen Chrl+0
Ceggave Ctrl+3
v Save BAs L
+ o EPrink Chrl+P

Using Hyphen asCaption
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Menus 8. Click the “left-arrow’ button (shown circled below). The fact that ellipses
(...) arenot visible any more meansthat we are back tothetop-level items.

MenuEditor x|

NOTES Capkion: | Ok |

Marne I Cancel |

Index: I— Shorkeut: I{None} ;I

HelpContextID: ID— MegotiatePosition: Im

[ Checked I+ Enabled v wisible [ swindowLisk

ﬂil il Meaxk I Insert | Lelete I

&File

vl ew Chrl+M

EDpen Chrl+O

e 'é:Save Chrl4+5

rSave Bhs L

B ':&Print Chrl+P

""-E&xit

In the “Caption’ column, type & Help and in the “Name’ column, type
mnuHeélp. Thefollowing screenshot showsiswhat your screen should appear as.

Menu Editor x|
Caption: I&Help Ok |
Marmne: I mnuHelp Cancel |
Index: I Shorkout: I(None) LI
HelpContextID: ID MNegotiakePosition: IEI—NDne vI
[T checked ¥ Enabled v wisible [ wWindowList

ﬂ ﬂ 1' il mext | Insert | Delete |

EFile -~

v EPeEw Chrl+M

e BOpen kel

s RSave Chrl+5

coSave BAs L

v EPrink Chrl+P

e Bk

T |
Click Next.

9. Thiscompletesthecreation of our menu entries. Click OK. Thiswill close
the Menu Editor and return to Visua Basic Integrated Devel opment
Environment (VB IDE).

10. InVB IDE, you will seeyour form having amenu depending onyour Menu
Editor set up. Clicking onatop-level menuitem (File, for example) will
drop down thelevel-two menu:
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COTTTE— W
File Help

Open

kel
Chrl4+-O

Save Chrl+5
Sawve fs...

Prink. .. Ckrl4-P

Exit

11. Click on New. Thecodewindow for themnuFileNew_Click event will
open, asshowninthefollowingfigure:

Note: Thesingle event that amenu item respondstoisaClick.

ImnuFiIeHew LI ICIick

Private Sub mnuFileMew Click()

End Sub

In the Place mnuFileNew_Click event, place the code you want to be
executed when New isclicked. For our example, wewill placeasimple MsgBox
statement inthe event procedure:

MsgBox “Code for ‘New'’ goes here.”, vbInformation, “Menu
Demo”
mnuFileOpen j ICIick

Private Sub mnuFileNew Click()

MsgBox "Code for 'Hew' goes here.", vbInformation, "Henu Demo"

End Sub

12. Codesmilar MsgBox statementsfor the SaveAs, Open, Print and Save

menuitems

Private Sub mnuFileOpen_Click()

MsgBox “Code for ‘Open’ goes here.”, vbInformation,
“Menu Demo”
End Sub
Private Sub mnuFileSave_Click()

MsgBox “Code for ‘Save’ goes here.”, vbInformation,
“Menu Demo”
End Sub
Private Sub mnuFileSaveAs_Click()

MsgBox “Code for ‘Save As’ goes here.”, vbInformation,
“Menu Demo”
End Sub
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Private Sub mnuFilePrint_Click()

MsgBox “Code for ‘Print’ goes here.”, vbInformation,
“Menu Demo”

End Sub

13. For theExit menuitem Click event, codethe statement Unload M e.
Private Sub mnuFileExit_Click()

Unload Me

End Sub

14. Runtheprogram. Observethe execution of the code asthe various menu
items are clicked. Test the use of the shortcut keys (e.g., Ctrl-O) and
accesskeys(e.g., Alt+F, N) aswaell.

15. Savetheprogramand exit VB.
Creating Pop-Up Menus

Pop-Up Menusarefloating menusthat are displayed over forms, independent of
themenu bar.

Theitemswill bedisplayed onthe Pop-Up Menu depending on the position
of the pointer when theright mouseisclicked. Thisisthe reason why Pop-Up
Menusarealso known as context menus. In Windows9x, menusareactivated
by clicking theright mouse button.

For a Pop-Up Menu to be created, amenu hasto be first defined through
the Menu Editor. In order to make certain that this menu is not displayed on
the Menu Bar, itis madeinvisible, that is, the visible check box in the Menu
Editor is kept unchecked for this menu.

Itispossibleto digplay any menu with aminimum of onemenuitemat run-
timeasaPop-Up menu. The Pop-UpM enu method can be used for displaying
Pop-Up Menus. Thesyntax for thismethod isasfollows:

Syntax:

PopupMenu <menuname>

For exampl e, the menu name mnuFileisdisplayed by thefollowing code
when a user clicks a form with the right mouse button. The MouseUp or
MouseDown eventstoo can be used for detecting when auser clickstheright
mouse button:

Private Sub Form_MouseUp (Button As Integer, Shift As
Integer, X As Single, Y As Single)

If Button = 2 Then ‘ Button =2 indicate the right
mouse button is clicked.



PopupMenu mnuFile
End If
End Sub
Thefollowing exampleillustrates how to create aPop-Up M enu (sometimes
called aright-click Menu or a Context M enu).

1. Beginanew Visud Basic (VB) project and placealabd ontheform. Give
thenamelblTestText tothelabd. Giveit the Caption Test Text.

s Formt_RT=IT

2. OpentheMenu Editor, and createatop-level item with aCaption va ue of
PopUpFor mat and the Name mnuPopUpFor mat. Also—importantly—
uncheck the Visible checkbox (seethecircled item below). A menuhas
tobeinvisbleif it must beaPop-Up Menu.

Menu Editor x|

Caption: | OK I
Mame: I mnuPoplUpFormat Cancel |
Index: I Sharteut: I(Nane} _ﬂ

HelpContextID; ||:| MegatiatePosition: ||;| - Mone vl
[ checked ¥ Enabled I windowList
ﬂﬂﬂ i’ Mk I Insert | Delete |

Unchecking theVisible Checkbox

3. Createthefollowinglevel-two menuitemsbel ow the Pop-UpFormat top-
level menu. (TheVisiblebox must be kept checked when theselevel-two

itemsarecreated.)
Caption Name
Bold mnuBold
Italic mnultalic
Underline mnuUnderline
- (hyphen) mnuFormatSep
Cancel mnuCancel
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Thisiswhat your Menu Editor will appear aswhen you havefinished:

Menu Editor x|
Capkion: ICanceI Ok |
Marme: ImnuCanceI Cancel |
Index: I_. Shortcut: {Mone) i
HelpContextID: ID— MeqgatiatePosition: Im
[ checked ¥ Enabled v \isible I WindoviList

:Jiil‘ﬂ Tuesck I Insert | Delete |

PopldpFormak
+Bold

o Thalic
Underline

----- Cancel

4. Click OK tosaveyour changes.

Note: Whenyou return to Integrated Devel opment Environment (IDE),
you will not be ableto seethismenu on theform (Becauseit isapop-up
menu, itwill bevisbleonly when it isinvoked through the code).

. CodethelblTestText_MouseDown event asfollows. Notethat the Button

parameter istested for vbRightButton; asis conventional; wewish the
menuto pop up only if the user right-clicksthelabdl. If theright mouse
button is clicked, the Pop-Up Menu statement will be executed. This
statement will makethe Pop-Up Menu appear.

Private Sub 1lblTestText_MouseDown (Button As Integer,

Shift As Integer, _
X As Single, _
Y As Single)
If Button = vbRightButton Then
PopupMenu mnuPopUpFormat, vbPopupMenuRightButton
End If
End Sub

. CodethemnuBold_Click event asshown below. Observethe use of the

Checked property of themenuitem. A checkmark appearsontheleft sdeof
themenuitemwhenitissetto True. The Checked property istypicaly used
asatoggle.
Private Sub mnuBold Click ()
If mnuBold.Checked Then
1blTestText.FontBold = False
mnuBold.Checked = False



Else Menus
1blTestText .FontBold = True
mnuBold.Checked = True

End If
NOTES
End Sub

6. Codethemnultalic_Click andmnuUnderline Click eventsinasimilar
fashionasfollows:.

Private Sub mnultalic_Click()

If mnultalic.Checked Then
1blTestText.FontItalic = False
mnultalic.Checked = False

Else
1blTestText .FontItalic = True
mnultalic.Checked = True

End If

End Sub
Private Sub mnuUnderline_Click()

If mnuUnderline.Checked Then
1blTestText .FontUnderline = False
mnuUnderline.Checked = False

Else
1blTestText.FontUnderline = True
mnuUnderline.Checked = True

End If

End Sub

7. Runtheprogram andlook at the several optionsyou have coded.

< o1 ETEY

TEStTE:Vde

IUIndetline

Cancel

8. Savetheprogramand exit VB.

Note: If you so desire, it is possible to have both a ‘regular’ menu and several
pop-up menuson thesameform. Wherever the Visiblebox of atop-level menuis
checked inthe Menu Editor, it will appear at thetop of theform in the menu bar
that iscreated. If thisbox isleft unchecked, thenthat particular top-level menuwill

not appear at thetop of theformin the menu bar, but the Pop-Up M enu method
canbeusedtoinvokeit asaPop-Up Menu.
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A Toolbar providesthe user with quick accessto the morecommonly used functions

of aprogram. It either complements a program’s menu structure or functions as a
NOTES stand-al one. A Toolbar control consists of an assortment of button objectsthat a
user can useto create tool barsthat can easily be associated with an application.

w. Toolbar Demo i — |0 _>_<_|

File Help

1. Two controlsarerequiredto createaToolbar inVB: thelmagel ist contral,
containing theimagesthat areto be used for the Toolbar buttons, and the
Toolbar itsalf. These controlsform two of the nine controlsof Micr osoft
Windows Common Controls. You can makethese control saccessibleto
your VB project by going to the Project menuinVisua Basic Integrated
Devel opment Enviorment (VB IDE) and sel ecting Components.

=2 | Project Format Debug Bum Query
B 'Ej_ Add Eorm
& 31 Add MDI Form
© 32 add Madule
(e &ﬂ &dd Class Module
Q_. iﬂ add User Control
— Tﬁl Add Property Page H
5@} Add ser Document

Add Data Report

add Data Environment

add File. .. CHrl+D

..

Remoyve frmToolbarDemo.frm

ﬁ References...

Components., .. Chrl+T

|
B A priToolbarDemo Properties. ..

The Components Dialog Box appears. Check Microsoft Windows
Common Controls6.0 (SP6) here.
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Contrals I Dresigrer: | Inzertable DEjocts I

®kHicrosoft Windows Common Contrals 6.0 (506
[C] Microsott Windaws Common Controk-2 E,0(5P;
[ Micrasoft Windawe Common Controk-2 €,0 (SPe
] Microsoft wandaws Lommon Lont-ok-3 £,U (5H:
[ Microsoft Winsock Conkral 5.0 {SFS)

[ Mouse_Evarks

[T MFleseGrid ‘wiizard

[T Mt Ativeesd Cunitrl modue

[TTMSIOF10 Ackive Cortrol medule

[ MsoLang 1.0 Tvpe Library

|| msttedit 1 0 Type Library
[Iruszdbg 1.3 “ype Library "I EI'DLI
X I I ¥ ™ Seleczad Remne Crly

1 M oL i s Cunwn Conlrods 5,0 (5PE) ‘

Locatior:  CYWINHT sy sbemd2 MSCOMITL.OCH

| ok I Canecl | Apply |

Click the OK button. Imagel ist and Toolbar will appear in your tool bar
alongwith TreeView, ListView, Slider, SatusBar, ProgressBar, TabStrip
and I mageCombo.

B -

General I
N B2 A
(7

Tonlhar
[Tonter L

H\\\N

IrrageList

Toolbox with theWindowsCommon ControlsAdded

2. Double-click thel mageL ist control to bring it onto theform.
1o x|

File Help
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ThelmageL.ist control isnot visibleat run-time and cannot be accessed
directly by theuser. The objectiveof thelmagelList control isto providearepository
for imagesthat are used by anumber of other controls. ImageListislargely used
withtheintent of supplyingimagesto other controlssuch asListView and TreeView
and to the Toolbar. Images are added to the ImageList through the design
environment (it can a so bedonein code), thentheindex or thekey of theimage
isreferenced to be used in other controls.

Select ImageList, then click F4 to bring up the property list and givethe
ImageListthenameimlToolbar | cons.

3. SdectthelmagelList control ontheform, right-click it and choose Properties
from the Context Menu. Thisdisplaysthe Property Pagesof ImageList:

X
{Beriial]| Images | Color |
# 16x16  Heioht [
T

C aBwa8
" Cuistam

v UsetaskColor

(i].8 I Cancel | Lpply | Help |

OntheGeneral tab, select 16 x 16.

4. Click onlmages. Thefollowing screenshot showswhat the Property Pages
diaogwill appear as.

Property Pages 5[

1 color |

r— Current Image

Indes: IL'| ey |

Tax |

General | Im

Images:

Kl il
Inzert Picture. . I Hemove Ficture I Image Count: ID

(] I Cancel | Apply | Help |

Thenext stepistoclick thelnsert Picturebutton repeatedly, choose an
image and set the Key property until al the desired images have been | oaded.




When Insert Pictureisclicked for thefirst time, the Select picturedia og box will Menus
appear. Navigateto thefollowing folder:
\Program Files\Microsoft Visual Sudio\Common\Gr aphics\Bitmaps\
TIBr W95,
- - - - - - - NOT ES
Various standard Tool bar images are contained in thisfolder. For thefirst
image, click New.bmp asshowninthefollowing screenshot:
Look jr: | =3 TIBr_w/35 | & ® sk E-
2 AR CEMP WPDISCNET.BMP W LFT BMP WP RED.EMP
DY B CK BMP W ORawWING BMP Y LINE. BMP R EMP
" BLD BMP M ELLIPSE BMP M UINESTYLEMP Y SAVE.BMP
P EUTTONEMP Y FIND.BMP MMAPNETEMP 3 SMALLCAP.BMP
R ComERABMP Y FREEFORM.EMP Y MCR.BMP MY SORTASC.EMP
P2 T EMP M ER ONT . EMP M SORTDES.BMP
P CoPY.BMP M GROUP.BMP M OPEN.BMP M SPELLING.BMP
" CTR.EMP B HELP.BMP B pASTE.BMP Y STRIKTHR.EMP
P2 LT BMP M HELPZ BMP M PRINT BMP M SUM.BMP
P oeLUMDR.EMP I ITL.EMP o PROP.BMP B TAB-CNTR.EMP
& DELETE.BMP M 15T BMP MY RECTANGLEMP T TAB-DEC.BMP
14 | .
File narme: |NEW.EMF‘ j Open I
Files of type: | &1 Picture Files | Cancel /|
4
Click on Open to select the image and dismiss the *Select picture’ dialog
box (double-clicking the ‘New.bmp’file has the same effect). Now, the image will
appear inthe Images areaof thelmagestab of the Property Pagesasshowninthe
following screenshot. TypeNew intheKey area.
Property Pages = il
General Images |E-:Ic-r | Type
= "Mew" in
- Current Image J__i the Ky
"Mew, bmp" L Kep [Hew area.
image ; Tag | ‘
appears in
the Images -
ares. i
4] |
Inzert Picture. .. I Remove Picture | Image Count: |1
0K I Cahcel | Apply | Help |
Repeat the above process asyou add the following images (type ‘Open’,
‘Save’, ‘Print” and ‘Help’, respectively, for Key):
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Open.bmp
Save.bmp
Print .bmp
Help.bmp

TheProperty Pagesdialog will appear asfollows:
x

General Images | Color |

— Cumrent Image

Index: IE Kew |He||:|

Tag |

Images:

s X

i 2+
Inzert Picture. . I Remove Picture | Image Count: |5

kK I Cancel | Apply | Help |

Here, click OK to dismissthe Property Pagesdial og.

5. Thetaskisto bring the Toolbar control onto theform. Double-click the
Toolbar control onthetoolbox. By default, the Toolbar will beaigned with
thetop of theform, below themenu, if you have one.

=lalx] ’J Toolbar aligned

File Help at the top of the
farm, below the

__‘l menu.

6. Keepingthe Toolbar selected, press F4 to bring up theregular properties
window and set the (Name) property to tbr M enuOpts. Following this,
right-click thetoolbar and sel ect Propertiesto bring up the Property Pages
diaog. On the General tab, set ImageL ist to “‘imlToolbarlcons’ (the
ImageL.ist that was added to this form)—remember, the toolbar must get
itsimagesfrom theimages stored in an ImageL.ist control. Also, set the
Syleproperty to ‘1 —tbrFlat’ (the default is ‘O-tbrStandard”).



x
General |Butt0ns| F'ic:turel
MouzePainter: ID - ccDefault ;!
OLEDropkode: |0 - ccOLEDapM a
Imagelist i I e foptene ‘_i
property ImageLizt; imlT oolbarlcons
DisabledlmageList:I <Manes Ll
HatlmageList: I <Mones Ll
HelpContextD: IU HelpFile: |
EuttorHeight: |329-95 v AllowCustomize v ‘Wiappable
B uttoriwidth: |345-25 v ShowTips ¥ Enabled
Appearance: |1 - o3l vl BorderStyle: ID - ccMone ;I
Testdlignment: |0 - thiT extélignB ottom =l
~Shyle: 1 - thrFlat e
Style property I _i
0k l Cancel | Spply | Help |
Table 2.2 explainsthe difference between the Standard and Flat Tool bar
Syles.
Table2.2 Sandard versusFlat Toolbar Syles
Standard Flat
File  Help File  Help
ol = & & 2 Dz |89

In the Standard style, which is aso the
classic, older style, the buttons of the
toolbar appear raised at al times. This
was the only style available up through

With the Flat style, the toolbar buttons
remain flat. When you pass over one of
the buttons with the mouse, that button
will appear raised. This was the

VB 5.0. prevalent style in the Microsoft

products of the late 1990s.

7. OntheButtonstab of the Property Pagesdiaog, click Insert Button and
set thefollowing properties:

- SettheKey property to “‘New’. The Key property of atoolbar button
isastringthat distinctively classifiesthat particular button amongthe
many buttons of agiventoolbar. In the sample program given here,
the Key property has been used to make out which button has been
pressed by the user (the Index property too can be used to identify
thebutton, but it ismoredifficult to do sothisway).

- SettheTool TipText property to ‘“New’. Thisistext that popsupin
alittleyellow label whenthemouseismoved over the button.

- Setthelmagepropertyto ‘1’ or ‘New’. Thisishow animageistied
inthelmageL.ist control to abutton onthe Toolbar. Thevaluethat is
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typed for the Image property hererefersto either the Index or the
Key property of thedesired imageinthelmageL.ist control.

The Property Pages dial og box should appear asfollows:

General  Buttons | F'icturel

Indes: | _IJ Inzert Button | Bemaove Button |
LCaption; | Description: I

Key: [Mew Malue: |- thillnpressed =1
Shyle: ID-terefauIt j fidth: [Placehalder) ||_'|_|]|:|

]

ToolTipT ext: INEW Image: INEW
Taa: I
v Visible ¥ Enabled [ MizedState

Buttontenus

Indes: |[| JJ Ihsert Buttonhenu | Remoyve Buttortdenu

Text: I Key: I Tag: I

¥ Enabled ¥ “isitle
(] I Cancel | Apply | Help |

Click the “Insert Button’ button again. Ignore the Key, ToolTipText and
Image properties and set the Style property to ‘3-tbrSeparator’. If you look
back at the screenshot showing the Flat Tool bar style, you will noticeavertica
line separating each button in the Tool bar. Thisisachieved by setting the Syle
property of every other button to ‘3—-tbrSeparator’. Thefollowing screenshot

showswhat the Property Pages Dia og Box will appesar as.

x
Gemeral  Buttons |F'icture|
Indes: |2_;|J Inzert Button | Remove Button |
Caption: I— Descriptior |
Eey: | Walue: ID - thrllnpressed ﬂ
Style: |3-tblSeparatnl j ‘width: [Placeholder] IF
ToolTipT et I Image: ID
Taa: I
v Visible ¥ Enabled [T MixedState
Buttonbienus
Index: ||'|_JJ Inzert Buttont enu | Eemoyve Buttonbdeny
Teut: I K I Tag I
¥ Enabled ¥ “isitle
0k, I Cancel | Apply | Help




Tofinish setting up thetool bar, set thefollowing propertiesupon each click Menus
of ‘Insert Button’:

Inde>§ Key Style Tool TipText Image
Wil atomtically NOTES
supply these)
3 Open O-tbrDefault Open 2 (or “‘Open’)
4 3-tbrSeparator
5 Save O-tbrDefault Save 3 (or ‘Save’)
6 3-thbrSeparator
7 Print O-tbrDefault Print 4 (or ‘Print’)
8 3-tbrSeparator
9 Help O-tbrDefault Help 5 (or ‘Help’)
10 3-thbrSeparator

When you completethe setting up of the Buttons, click OK todismissthe
Property Pagesdialog box.

8. Thefinal task now isto codethe Click event for the Toolbar that will test
which button the user pressesand accordingly call the corresponding menu
click event procedure (the menu events have already been coded). For
instance, if the the Open button on the Toolbar is clicked, the
mnuFileOpen_Click event procedure will haveto be called. Double-
clicking thetoolbar will openthe codewindow with theButtonClick event
for the Tool bar, whichisthe event wewant to codefor. The Sub Procedure
header will ook asfollows:

Private Sub tbrMenuOpts_ButtonClick (ByVal Button As
MSComctlLib.Button)

A button object ispassed by VB to the event procedure, which represents
theToolbar button that the user clicks. To test which button has been clicked by
the user, theIndex or Key property of the button object must betested (usinga
standard object.property syntax, like ‘Button.Index’ or ‘Button.Key’). In the sample
program, ‘Button.Key’ is used. The coding is as follows:

Private Sub tbrMenuOpts_ButtonClick (ByVal Button As
MSComCtlLib.Button)

Select Case Button.Key

Case “New”

mnuFileNew Click

Case “Open”

mnuFileOpen_Click
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Menus Case “Save”
mnuFileSave_Click
Case “Print”
mnuFilePrint_Click
NOTES
Case “Help”
mnuHelpAbout_Click
End Select
End Sub
9. Runtheprogram. When aToolbar button (such as ‘Print’) isclicked, the
corresponding menu procedure code will be executed:

File  Help

Ol HJd|&| 7 |

]

-
l\]_) Code for 'Print’ goes here.

10. Onceyou aredone, savethe program and exit VB.

Check Your Progress

Definetheterm menu.

How many typesof menusareinVisua Basic?

What is separator bar in menus?

Elaborate on grey menuitems.

Givethedefinitionof ProfileFle.

How themenusare added to aVisual Basic application?
Explain about the Pop-Up menus.

What arethefunction of aToolbar?

© oo N o g bk~ bR

Elaborate on the purpose of the ImageL.ist contral.
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10.3 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Menusare perhapsthemost noticeabl e feature of an application. NOTES

2. Generdly, therearetwo types of menus: horizontal menu, known asmenu
bar, and vertical menu, known as Pop-Up menu or Pull-Down menu or
smply Submenu.

3. A bar onamenuthat dividesmenuitemsintologica group.

4. Themenuitemsthat are disabled and cannot be sd ected areknown asgrey
menuitems.

5. Profilesprovidethe basisfor aconsi stent ook and feel to your programs
whilereducing duplicate effort in building the menus. Thisallowsfor a
common sarting point inthedeve opment of an gpplication, whichishe pful
inlargeprojectsinwhich many teams of devel opers might beworking on
separate partsof asinglelarge application.

6. Toadd menusto aVisual Basic application, invokethe Menu Editor.

7. A Pop-Up menuisafloating menuthat isdisplayed over aform, independent
of the menu bar. The items displayed on the Pop-Up menu depend on
where the pointer was|ocated when the right mouse button was pressed;
therefore, Pop-Up menusarea so called Context menu.

8. TheToolbar providesthe user quick accessto the most commonly used
functions of aprogram. A Toolbar can be used as a stand-alone or asa
complement to the program’s menu structure. AToolbar control contains a
collection of button objectsused to create a Tool Bar that you can associate
with an gpplication.

9. Thepurposeof thelmageL.ist control isto providearepository for images
that are used by several other controls. The ImageList must be used to
supply imagestothetool bar aswell asto other controls, suchasthe TreeView
andListView.

10.4 SUMMARY

- Adding well-built menusbenefitsall programsthat have multiplefeatures
and perform morethan just afew smplefunctions.

- Thechief objective, while designing aprogram, isto enhancethe ease of
useof thefeaturesprovided. Well-designed menusaidin accomplishing this
objective. Menusare perhaps the most noti ceabl efeature of an application.

- Formsand controlscongtitute the basicinterfacefor creating an application.

- Menusareaconventional and consi stent way of grouping commands so
that they arereadily and easily accessibleto users.
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- Theprimary aim of Microsoft isto standardizethe chief Windowsfeatures

acrossall Windows Graphical User Interface (GUI).

- This implies that regardless of the program in use — Access, Excel or Word

—the chief features will always appear and work similarly. For example, the
manner of accessing the printer featureisthe sameacrossall programsin
theentireplatform.

- Asyou haveworked with menusof various Graphica User Interface (GUI)

environments, such asWindows- XPor M SWord, you a ready know that
thereare generally two types of menus: ahorizontal menu known asmenu
bar and avertical menu known as Pop-Up menu or Pull-Down menu or
samply Submenu.

- Thehorizonta bar containing different menu options. Each menu option

may have another Submenu attachedtoiit.

- A bar onamenu that dividesmenuitemsinto logica groups.
- Menuitemsmust be grouped logically according to their functionand a

minimal number of level sshould be allowed for accessing each feature.

- All menuitemsmust be assigned an accesskey (thel etter that isunderlined

inamenu or menu selection) that allowsthe menu choi cesto be accessed
through the keyboard.

- Shortcut keys should be assigned to menu featuresthat are used frequently

or that need to be accessible from any part of the program. A particul ar
shortcut key can only beassigned to asinglemenu item.

- A checked feature should directly be assigned in the menu for each menu

item that Ssmply setsor clearsasingle program option.

- With the improvements Visual Basic 6.0 (VB 6.0) has brought to the

ApplicationWizard, fully customized menus can now becreated directly in
themenus.

- Thisisdifferent fromthe previousversionsof Visud Basic (VB), inwhich

the standard menu optionsthat could beincluded in the application were
limited to asdlect few.

- Programmers cannot alwaysknow what standard featuresthey might wish

to utilizeinan application until they have reached amuch later stageinthe
devel opment process.

- Therefore, whileusngtheApplicationWizard, itispreferableto select every

program that might be used. It can awaysbe deleted | ater.

- Thechief advantage offered by theVisua Basic (VB) Application Wizard

isthat it facilitates the making of menusthat already have the standard
featuresof Windowsloaded in them.

- Theuser merdly hasto sdect therequired festuresfrom apre-given templ ate.

Further, they comearranged in the Windows standard layout.



- TheApplication Wizard cannot be used to makemodificationsin existing Menus
projects.

- Other third-party support programs are avail able that append additional
functiondity totheexigting project without necessitating further programming.
- TheApplication Wizard functionsasatool that buildsnew applications.

- Thisimpliesthat it isused to build afunctiona gpplication shell that hasthe
standard fegtures.

- If additiond featuresarerequired, they haveto be programmed or theMenu
Editor can be used.

- OnceFinishisclicked intheApplication Wizard, and the base program
getsgenerated, any modificationinthe programwill haveto bemadeusing
theMenu Editor.

- Start theApplication Wizard through the default dial og that openswhen
Visuad Basic6.0 (VB 6.0) startsor select New Project fromthe File menu.

- TheApplication Wizard Introduction dia og box will gppear, whichwill dlow
you to reusethe answersyou saved during apreviousApplication Wizard
session.

- If your settings are saved in theA pplication Wizard, then you need not re-
enter thechoicesthat you havea ready made, and thissavesvaluabletime.

- TheToolbar and menu settings are saved by the ApplicationWizardina
ProfileFile(. RWP).

- Thisisparticularly hepful for large assignmentsthat involve multipleteams
of devel opersworking on disparate e ements of asingle huge application,
asit providesacommon starting point.

- Toadd menustoaVisua Basic (VB) application, invokethe Menu Editor.
TheMenu Editor of Visua Basic (VB) isaninteractiveway to createand
modify amenu and that too with minimal coding. With it you can even
Creste shortcut menus.

- Pop-Upmenusarefl oating menusthat aredisplayed over forms, independent
of themenu bar.

- Theitemswill bedisplayed onthe Pop-Up menu depending on the position
of the pointer when theright mouseisclicked.

- Thisisthereason why Pop-Up menusare a so known as Context menus.
InWindows 9x, menusare activated by clicking theright mouse button.

- For aPop-Up menu to be created, amenu hasto befirst defined through
theMenu Editor.

- Inorder to make certain that thismenu isnot displayed on the menu bar, it
ismadeinvisble, andthat is, thevisible check box inthemenu editor iskept
unchecked for thismenu.
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- Itispossibleto display any menuwith aminimum of onemenuitemat run-
time as a pop-up menu. The Pop-Up menu method can be used for
displaying Pop-Up menus.

- AToolBar providestheuser with quick accessto themorecommonly used
functionsof aprogram.

- It either complements a program’s menu structure or functions as a
standalone. A Tool Bar control consists of an assortment of button objects
that auser can useto createtool barsthat can easily be associated with an
application.

- Two controlsarerequired to createaTool Bar in Visual Basic (VB).

- Thelmagelist control, containing theimagesthat areto be used for the
ToolBar buttons, and the Tool bar itself.

- ThelmagelL.ist control isnot visible at run-time and cannot be accessed
directly by the user.

- ImagelLigislargely used with theintent of supplyingimagesto other controls
such asListView and TreeView and to thetool bar.

- Imagesare added to the ImageL.ist through the design environment (it can
also bedonein code), then theindex or thekey of theimageisreferenced
to beused in other controls.

- A button object is passed by Visual Basic (VB) to the event procedure,
which representsthe Tool Bar button that the user clicks.

- Totest which button hasbeen clicked by the user, the Index or Key property
of the button object must betested (using astandard object. property syntax,
like “Button.Index’ or ‘Button.Key’). In the sample program, ‘Button.Key’
Isused.

10.5 KEY WORDS

- Menus: A conventional and cons stent way of grouping commands so that
they becomereadily and easily accessibleto users.

- Menu bar: Thehorizontal bar containing different menu options.
- Pop-up or pull-down menu: A vertical menu containing different options.
- Submenu: A menu attached to amenu item.

- Separator bar: A bar on menuthat dividesmenuitemsintological groups
onamenu.

- Caption: One or two short specific wordsto describe acommand.
- Accesskeys: Thekeysthat provide accessto the menu choices.

- Profile: The feature that provides for acommon starting point in the
development of anapplication, whichishdpful inlargeprojects.



10.6 SELF-ASSESSMENT QUESTIONS AND

EXERCISES

Short-Answer Questions

1

oOukowd

7.

What isMenu bar?

List the stepsto create aToolbar.

Why weuseprofilefileinVisud Basic menus?
Definetheterm Pop-Up Menu.
Givethedefinition of Context Menu.

What isthe significance short cut keys?

What will happenif two menuitemsare assigned the same accesskeys?

Long-Answer Questions

1

3.

4.

S.

Createanew project with thefollowing menu bar items

Listen, Read and Write. The Write submenu should have thefollowing
options: Pen, Pencil and Keyboard.

The Read submenu should havethefollowing options: Magazine, Guide
and Screen. The Listen submenu should have the following options:
Televisonand Radio.

Insert menus to the Atm.vbp project that appears in the VB
Samples\PGuide\Atm folder. Onthe opening form, add aFile | Exit option
and aL.anguage menu bar option with thefollowing pull-down checked
choices. Spanish, French, Itaian, German and English. Refrainfrom using
special foreign characters unless they can be easily accessed from the
keyboard and you are habituated to using them. When theapplicationis
first started by the user, checkmark should be put next to the English option
but it should be moved when the user selects an option or clicks the
corresponding command button. Add another menuto theWelcomeform
that includes a File | Exit option. Unlike the Welcome form’s OK button,
ensure that the application is completely terminated by the menu’s File | Exit
command onthat form.

Create an application with amenu bar and atoolbar to create atext file,
navigateand openit, edit it and save your changes.

Write down the various ways to open the Menu Editor Dialog Box and
explaintheseways.

Write down aprogram to create amenu named Numbers. The Numbers
menu contai nsthree options, Digits, Numbersand Boolean. TheBoolean
option hastwo sub options, True and False. Also assign ashortcut key,
Ctrl+N, tothe Numbersmenu.

Write down aprogram, considering the question number 5, whereyou
need to convert the two sub options of the Boolean option into Pop-Up
menu.
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7. Johnisasoftware application devel oper. Histeam |eader assignsatask to
createan goplication, inwhichwhenever auser right-click theform, it should
display thefollowing options:

A. Copy
B. Paste
C.Déelete
D. Properties
8. Writethe stepsto create amenu named Edit that containsfour options:
A. Copy
B. Peste
C. Inset
D. Dedee

9. DesgnaVB applicationthat displaysthefollowing menus:
Student View Exit
New Student Report Card Topper’s Details
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UNIT 11 USING MDI FORMS
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11.0 INTRODUCTION

Multiple Document Interface (M DI) isused to open variouswindowsat the same
time. Parent Window contains other document windowsand provides Graphical
User Interface (GUI) workspacein thegpplication. Visud Bas c gpplicationscontain
only oneMDI formwhich containsother child forms. To work with child form you
need to set the True statusin child property. At runtime, child formsaredisplayed
withinitseditingareaof an M DI form. TheM DI isdesigned for creeting document
cantered gpplications. Thisapplication providesauser many similar documentsat
thesametime.

The Multiple Document Interface (MDI) was designed to simplify the
exchange of information among documents, al under the sameroof.

Windows applicationsthat can open multiple documentsat thesametime
and allow theuser to switch among them with amouse-click. MultipleWordisa
typical example, although most people useit in single document mode. Each
document isdisplayed initsownwindow, and al document windows havethe
same behaviour. Themain Form, or MDI Form, isnot duplicated, but it actsasa
container for all thewindows, andit iscalled the parent window. Thewindowsin
which theindividua documentsaredisplayed arecdled Child windows.

AnMDI application must haveat least two Form, the parent Form and one
or morechild Forms. Each of these Forms has certain properties. There can be
many child forms contai ned within the parent Form, but there can be only one
parent Form.

Inthisunit, you will study about the MDI forms, basic building blocks,
cregtion of MDI formand Childforms.
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11.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Understand thesignificance of Multiple Document Interface (MDI)
- Explain about thebasic M DI applications
- Discussabout the built-in capabilitiesof MDI
- Elaborate ontheconcept of Childform
- Know about theadding, loading and unloading formsinVisua Basic

11.2 MULTIPLE DOCUMENT INTERFACE
(MDI) FORMS

InVisua Basic (VB), adocument centered applicationiscreated with the hel p of
two forms. Thesetwo formsrefer to Multiple Document Interface (MDI) Form
and achild form. Thedesigned M DI application providesall featureswhich are
available in Notepad application in Microsoft Windows. If a user clicks on
File® New menu eachtimeanew child Window iscreated and displayed onthe
screen. TheFormlisasingleform. InVisua Basic, you canuse MDI Form, a
form that can contain multipleforms. To create MDI ForminVisua Basic you
need to select Form1 from Project1l menulist. Then you can get ashortcut menu
by pressing theright mouse button as shown inthefollowing screen.

F1E | Bs
~I-B2 Projectl (Project1)
=145 Foens

s

ER] vicws clijent
] wizvenzzde

B Fropat:as

T

[ lix

Start Visual Basic Standard Exe project. In the Project Window, select
Add® MDI Form from a pop-up menu. In the dialog Window, select Open
button and then go to Form1. Changethe MDI Child Property of Formlinto
Tr ue. Thiswill make Form1 aschildform instead of parent. IntheVisual Basic
menu, select Project® Projectl Properties. Inthe General tab, Startup Object
drop-down list select MDIForm1 and then OK button. Thisisto make Visual
Basicrunfor thefirst timeby callingtheMDI Form.
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After clickingon OK button youwill get the M DIForm1 tab that provides
you Form1 Windows.

. MDIForm1
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MDI isdesigned to exchange information between documents. With the
mai n gpplication you can maintain multiple openwindows but not multiple copies
of theapplication. Dataexchangeiseas er when you can view and compare many
documentssmultaneoudy.

MDI Applications

MDI gpplicationsusemultiplechild formswithin parent window. Thesegpplications
let auser to work on various sets of data. Dragging information between child
windowsuseaWindowsmenu through which you can extract information between
variouswindows. M DI alowsyou to create an gpplication that maintainsmultiple
formswithin asinglecontainer form. Applications, such asMicrosoft Excel and
Microsoft Word for Windows have multiple document interfaces. An MDI

application alowstheuser to display multiple documents at the sametimewith
each document displayed initsown window. Documentsor child windowsare
containedin aparent window which providesaworkspacefor dl thechild windows
inthe application. For example, Microsoft Excel alowsyouto createand display
multipledocument windowsof different types. Eachindividua window isconfined
totheareaof the Exce parent window. When you minimizethe Excel application
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the document windows is also minimized as well and only the parent window’s
icon appearsin thetask bar. When achild form isminimized itsicon appears
within theworkspace of the M DI forminstead of on thetaskbar, asshowninthe
following screen in which child formsare displayed within theworkspace of the
MDI form.
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The application can aso include standard, non-MDI formsthat are not
contained intheM DI form. A typica useof astandard forminanMDI application
isto display amodal dialog box. An MDI formissimilar to an ordinary form
except that you cannot placeacontrol directly onaMDI form unlessthat control
hasan Al i gn property, such asapicturebox control or hasno visibleinterface,
such asatimer control. Thefollowing stepsarerequired to createan MDI form
anditschildforms

Createan M DI form. From the Project menu, chooseAdd MDI Form.
An gpplication can have only oneMDI form. If aproject already hasan
MDI form the ‘Add MDI Form’ command on the Project menu is
unavailable.

Create the application’s child forms.

InVisual Basic 6.0, MDI applicationsare created by addingan M DI form
to a project and then setting the VDI Chi | d property of any child form. In
Visua Basic 6.0, an MDI application having aformthat isnot an M DI child does
not end until that formisclosed evenif theMDI parent isclosed. Theapplication
endswhen the startup formis closed, regardless of any non-MDI formsinthe
application. Inan MDI application, themenusfor each child aredisplayed onthe
MDI form rather than on the child formsthemselves. If thereareno child forms
visible or if the child with the focus does not have a menu the MDI form’s menu is
displayed. Itiscommonfor MDI applicationsto use severd setsof menus. When
the user opensadocument the appli cation displaysthe menu associated with that
typeof document. Usudly, adifferent menuisdisplayed when no child formsare
visible. For example, when therearenofiles open Microsoft Excel displaysonly
theFileand Help menus. When the user opensafile other menusare displayed,
such asFile, Edit, View, Insert, Format, Tools, Dataand Window.



Creating Menus for MDI Applications Using MDI Forms

You can create menusfor your Visua Basi ¢ application by adding menu controls
to theMDI form and to the child forms. Oneway to manage the menusin your
M DI applicationisto placethe menu controlsyou want displayed al of thetime, NOTES
even when no child forms are visible, on the MDI form. When you run the
application, the MDI form’s menu is automatically displayed when there are no
childformsvisible, asshowninthefollowing screen and theMDI formmenuis
displayed when no child formsareloaded.

. MDI NotePad [_ o] =]

Eile  Options
mf) =2

Placethe menu controlsthat apply toachild formonthechild form. At run
time, aslong asthereisat least onechildformvisblethese menutitlesare displayed
inthemenu bar of the M DI form. Some appli cations support morethan onetype
of documents. For example, in Microsoft Access, you can open tables, queries,
formsand other document types. To create an applicationinVisua Basic you
need to usetwo child forms. Design onechild with menusthat perform spreadshest
tasks and the other with menusthat perform charting tasks.

Creating a Window Menu: Most MDI applications, for example,
Microsoft Word for Windowsand Microsoft Excel utilizesWindow menu. Thisis
aspecial menuthat displaysthecaptionsof al openchild forms, asshowninthe
following screen and some applications place commands on this menu that
mani pul atesthe child Windows by various arrangements, such as Cascade, Tile
andArrangelcons.
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TheWindow menu displays the name of each open child form and any
menu control onan MDI form or M DI child form can beused to display thelist of
open child forms by setting the WindowL.ist property for that menu control to
True. At runtime, Visual Basic automatically managesand displaysthelist of
captionsand displaysacheck mark next to the onethat had thefocus most recently.
In addition, aseparator bar isautomatically placed abovethelist of Windows.

To Set theWindowList Property: Thefollowing stepsarerequired to set
theWindowL.ist property:

Select theform where you want themenu to appear and from the Tools
menu, choose Menu Editor. TheWindowList property appliesonly to
MDI formsand MDI childforms.

Inthe Menu Editor List box sdlect themenu whereyou want thelist of
openchildformsto display.

Sdlect theWindowList check box.

Atruntime, thismenu displaysthelist of open child forms. In addition, the
WindowL.ist property for thismenu control returnsas True.

Built-in Capabilities of MDI, Parent and Child Menus

MDI isapopular interface becauseit alowsyou to have multiple documents (or
forms) open in one application and hence considered as built-ininterface. Each
application consistsof one (or more) parent Windows, each containing an MDI
client area. Itistheareawherethe child forms (or documents) will be displayed.
Codeyou writedisplays as many instances of each of the child formsthat you
want displayed and each child form can only be displayed withinthe confines of
the parent Window, i.e., you cannot drag the child formsoutsidethe M DI container.
Following screen showsabasic M DI gpplicationin use. For example, Main Form
tab asshownin thefoll owing screen contains Product Information 1 tab which has
four fields, such as Pr oduct | D, Product Nane,Unit Price and
Units I n St ock. Theuser can enter valid datausing thetext barswhich are
assignedfor thefieds.

@\ Main Form
File Edit ‘Window

™ product Information 1
Product ID ||

Product Name |

Unit Price |
Units In Stock |

Units In Stock |




You need to use M DI to open multipleWindowsand dl childWindowsare
contained within the parent area. To createan MDI parent form, you can simply
take one of your existing forms and set its| sVDI Cont ai ner property to
Tr ue. Thisformwill now beableto contain other formsas child forms. You may
have oneor many contai ner formswithinyour application. You may have asmany
different child forms, theformsthat remain contained within the parent form asyou
want inyour project. A child formisnothing morethan aregular formfor which
you dynamically set the Mdi Par ent property to refer to the MDI container
form. TocrestechildmenuinVisua Basic 6, thefollowing epsareto be performed:

Continuethe M DI Form project, inthe Project Window, doubleclick
theMDI Form1to put theMDI Forminfront

Inthe Menu of Visual Basic, click Tools® Menu Editor or you can
use CTRL+E. Themenu Editor will appear.

In the Caption, type &Fi | e and in the Name: bar type mukFi | e
then click Next button.

Inthe Caption: bar, type &Exi t andinthe Name: bar type rmuExi t
then click right arrow button. Intheshortcut list, choose CTRL+X and
then select Next button.

In the Caption: bar, type &N ndow and in the Name: bar type
mMuW ndowthen click theWindow List CheckBox and then the Next
button.

In the Caption: bar, type &Cal endar and in the Name: bar type
mmucCal endar then click right arrow button. In the Shortcut list,
choose CTRL+L then select Next button.

In the Caption, type &Cont r ol | er and in the Name: bar type
muCont r ol | er thenclick right arrow button. Inthe shortcut list,
choose F6 and then sel ect Next button.

Themenu editor will bethe sameas shownin screen bel ow. After setting
al theabove setting select OK button.

Now you have menuintheMDI Formwhereyou need to select File® EXxit
andsdlect ENTER button. Youwill get theMenu Editor tabinwhich al theabove
stepsareto be performed.
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Inthe muExi t _Cl i ck proceduretypethefollowing code:
Private Sub mnuExit_ Click()
End
End Sub
Inthe menu of M DI form, sdect Window® Controller and click towrite
thefollowing code:
Private Sub mnuController Click()

If mnuController.Checked = True Then
‘now is checked, make it unchecked

frmController.Hide

mnuController.Checked = False

Else

' now is unchecked, make it checked

frmController. Show

mnuController.Checked = True

End If

End Sub

Run the program and look at the Window menu and then select the Exit

menu. Windows applications provide groups of related commandsin Menus.

These commands depend on the gpplication but some menus, such asOpenand
Savearefrequently foundintheapplications. Menusare considered asintrinsc



controls. On the other hand, menus behave differently from other controls. You Using MDI Forms
can designthemintheMenu Editor Window. You invokethistool fromtheMenu

Editor Button on the standard tool bar. Visuad Basic providesan easy way to create

menuswith themodal Menu Editor dialog. The below didogisdisplayed when

the Menu Editor is selected in the Tool Menu. The Menu Editor command is NOTES

grayed unlesstheformisvisible. And a soyou can display theMenu Editor Window
by right clicking on the Form and selecting Menu Editor. You enter the item’s
Caption and Name, set other propertiesand pressENTER to moveto the next
item. When you want to create a submenu, you pressthe Right Arrow button
(ALT+R). When you want to returnto work ontop-level menusthoseitemsthat
appear inthemenu bar you needto click the Left Arrow button (ALT+L) when
theapplication runs. You can moveitemsup and downinthehierarchy by clicking
the corresponding buttonsor the hot keysALT+U and ALT+B, respectively. You
can createup tofivelevel sof submenusinVisua Basic. You caninsert aseparator
bar using the hypen (-) character for the Caption property. If you forget to enter a
menu item’s Name, the Menu Editor complains when you decide to close it. The
convention used in thisbook isthat all menu names begin with thethreeletters
mmu.

11.2.1 Accessing Child Forms

A child formisanordinary formthat hasitsMDI Chi | d property setto Tr ue.
Your agpplication canincludemany MDI child formsof smilar or different types.
At runtimechild formsare displayed within the workspace of the M DI parent
form which refers to the area inside the form’s borders and below the title and
menu bars. MDI gpplicationsusemultiplechild formswithin parent Window. These
applications|et auser to work on various setsof data. ProjectinVisua Basic can
haveany number of child formscontainedinan MDI form. Thechildform becomes
achildof MDI formintheVisua Basic project. Theprogram codeisresponsible
for loading thechild formsat runtime. At design time, these childrenformsact as
gandardforms. Childformsusedin M DI goplication havefollowing characteritics.

- All child forms are restricted to MDI parent’s form and reside in the client
(internal) area.

- Aminimized child form’s icon always appears on user’s desktop. It not
only minimizesthe parent Window but al so all the children Window. A

maximized child form’s caption is declared in MDI form but it appears on
MDI form’stitle bar.

To accessthechild formwithin MDI form you need to writethefollowing
code:
Me.ActiveMdiCHild.TextBoxl.Text

Intheabove declaration, Me keyword refersto MDI parent form because
the coderesidesunder it.
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11.2.2 Adding, L oading and Unloading Forms

Visud Basic projectshave aspecia object that can beautomatically loaded when
the programisrun. Thisobject isreferred to asthe Startup object. The Startup
object varieson thetype of project you are creating. A form can be selected with
the help of Sub Mai n procedure. When aform is specified as the Startup
obj ect theform automatically loadsinto memory when the application starts. No
other formloadsunlessitisreferencedin program codeor isexplicitly loaded into
memory. Usethe Load statement toload aforminto memory. The Load statement
will take only one argument which isthe name of the object to beloaded. The
declarationinVisud Basicisdoneinthefollowing way:

Load Forml
Load frmTest

Projecti - Pioject Properlies

Ganerdl | Make | Compie | Comperent | Debugging |

Projact [ype: Startup Chjeck:

| 5tandsrd EXE x| [Frmstatusbiar |
e i r—
EEEE Project Halp
Help Fie Name: Canbaxt [0

i [ C—
Frogect Description:

|

= ied Expnibe i~ Tiweading Model 7|
[¥ Lingrade Actrves Controls |r % A L]
i e e T e

[ ok | cocs |  Hen |

TheLoad statement in both cases accepts a valid object name. This
causestheobject to load into memory. Although the object loadsinto memory it
doesnot meanthat theobject will bevisibletothe user. Thisenablesthe programmer
toload multipleformsthat may berequired to prepare them with information
before display. Once loaded into memory, the form’s controls and any program
code can beused. WhenworkingwithformsinVisuad Basicitisimportant to note
that any referenceto an object will causethat object toload. TheLoad statement
doesnot haveto be explicitly used before an object can be used. An exampl e of
this would be if a form’s Capt i on property isset asfollows:

Forml.Caption = “My Notepad”
Thereisno Load statement beforethe Capt i on property isset. This

code directly sets the form’s property. This single line of code automatically causes
the Form1 object to beloaded into memory. Thisisoften referred to asimplicit




loading. Implied | oading can often cause problemswhen working onamultiform Using MDI Forms
project. Theprogrammer does not noticethat oneform callsor setsinformation

on another form. Theform then automatically loads. L ater when you attempt to

unload by nameall formsthat you remember using, your project continuesto run.

The End statement can be used to force the application to terminate regardl ess of NOTES
whichformswereexplicitly or implicitly loaded. However, theEnd statement
will havean undesirableeffect becauseit will end the application so abruptly that
the Quer yUnl oad and Unl oad events of formswill not have achanceto
run. When anindividua formisno longer required and you can unload it from
memory. Thiswill rel easethegraphic componentsfrom thememory. Thefollowing
code unloadstwo forms:

Unload Forml
Unload frmTest

TheUnl oad statement accepts avalid object name. This causes the
design time graphic components of aform to be rel eased. Statements, such as
Load and Unl oad areused to control thememory statusof aform. Thesetwo
statements always appear before the name of the object to be affected. They are
often confused with the Show and Hide methodsthat take place after the object
name. Show and Hide are used to control whether aformisvisibletotheuser.
The control menu containsthefollowing commands:.

Restore: It restoresamaximized Formtothesizeit wasbeforeit was
maximized; availableonly if the Form hasbeen maximized.

Move: It letsthe user movesthe Form around with the mouse.
Size: It letstheuser resizethe control with the mouse.
Minimize: It minimizesthe Form.

Maximize: It maximizesthe Form.

Close: It closesthe Form.

Check Your Progress

. What isthemain application of Multiple Document Interface (MDI)?
. Inwhat ways doesan MDI form differ from an ordinary form?

. Statethe stepsto create M DI form and its child forms.

. Writethe property for WindowL.ist.

. Givethedefinitionof childform.

. Writetheof characteristicsMDI child forms.

. Givetheexamplehow form's caption property isset?

. Explainthetermrestore.

0 N o o~ DN PP
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11.3 ANSWERS TO CHECK YOUR PROGRESS

QUESTIONS

. MDI isdesigned to exchangeinformation between documents.
. AnMDI formissimilar to an ordinary form except that you cannot placea

control directly onaMDI form unlessthat control hasan Al i gn property,
such asapicture box control or hasno visibleinterface, such asatimer
control.

. Thefollowing stepsarerequired to crestean M DI form anditschild forms:

Createan MDI form. From the Project menu, chooseAdd MDI Form.
An gpplication can have only oneMDI form. If aproject already hasan
MDI form the ‘Add MDI Form’ command on the Project menu is
unavallable.

Create the application’s child forms.

. To Set theWindowL.ist Property: Thefollowing steps arerequired to set

theWindowL.ist property:

Select theform where you want the menu to appear and from the Tools
menu, choose Menu Editor. TheW ndowLi st property appliesonly
to MDI formsand M DI child forms.

IntheMenu Editor List box sel ect the menu whereyou want thelist of
open childformsto display.

Sdect the W ndowLi st check box.

. A childformisan ordinary formthat hasits MDI Chi | d property set to

Tr ue.

. Childformsused in M DI gpplication havefollowing characteristics:

All child forms are restricted to MDI parent’s form and reside in the
client (internd) area.

Aminimized child form’s icon always appears on user’s desktop. It not
only minimizesthe parent Window but also al the children Window. A
maximized child form’s caption is declared in MDI form but it appears
on MDI form’s title bar.

. An example of this would be if a form’s Capt i on property is set as

folows
Forml.Caption = “My Notepad”

. Restore: It restores amaximized Form to the size it was before it was

maximized; availableonly if the Form hasbeen maximized.
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11.4 SUMMERY

- InVisual Basic, adocument centred application iscreated with the hel p of
two forms. Thesetwo formsrefer to Multiple Document Interface (MDI) NOTES
Formandachildform.

- Thedesigned MDI application providesal featureswhich areavailablein
Notepad applicationin Microsoft Windows.

- MDI isdesigned to exchange information between documents. With the
main gpplication you can maintain multiple open windowsbut not multiple
copiesof theapplication.

- MDI applications use multiple child formswithin parent window. These
applicationslet auser to work on varioussets of data

- Dragginginformation between child windowsuseaWindowsmenu through
which you can extract information between variouswindows.

- MDI dlowsyouto creste an gpplication that maintainsmultipleformswithin
asinglecontainer form. Applications, such asMicrosoft Excel and Microsoft
Word for Windows have multipledocument interfaces.

- AnMDI application allowsthe user to display multiple documentsat the
sametimewith each document displayed in itsown window. Documentsor
child windows are contained in a parent window which provides a
workspacefor al the child windowsin the application.

- Theapplication can a so include standard, non-MDI formsthat are not
containedintheMDI form.

- AnMDI formissimilar to an ordinary form except that you cannot placea
control directly onaMDI form unlessthat control hasan Align property,
such asapicture box control or hasno visibleinterface.

- Createan M DI form. From the Project menu, chooseAdd M DI Form.An
application can haveonly one M DI form. If aproject aready hasan M DI
form the ‘Add MDI Form’ command on the Project menu is unavailable.

- You can create menusfor your Visual Basic application by adding menu
controlstothe MDI form and to the child forms.

- One way to manage the menusin your MDI application isto place the
menu controlsyou want displayed dl of thetime, even whenno child forms
arevisible ontheMDI form.

- When you run the application, the MDI form’s menu is automatically
displayed whenthereareno child formsvisible, asshowninthefollowing
screen and theM DI form menuisdisplayed when no child formsarel oaded.

- Placethemenu controlsthat apply to achild formonthechild form.
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- Atruntime, aslong asthereisat least onechild formvisiblethese menu

titlesare displayed in the menu bar of theM DI form.

- Most MDI applications, for example, Microsoft Word for Windowsand

Microsoft Excd utilizesWindow menu.

- The Window menu displays the name of each open child form and any

menu control onan M DI form or MDI child form can be used to display
thelist of open child forms by setting the WindowL.ist property for that
menu control to True.

- Atruntime, Visua Basic automatically managesand displaysthelist of

captionsand displaysacheck mark next to the onethat had thefocus most
recently. In addition, aseparator bar isautomatically placed abovethelist
of Windows.

- Select theform where you want the menu to appear and from the Tools

menu, choose Menu Editor. TheWindowL.ist property appliesonly toMDI
formsand M DI childforms.

- IntheMenu Editor ListBox sdlect themenu whereyou want thelist of open

childformstodisplay.

- MDl isapopular interface becauseit dl owsyou to have multi ple documents

(or forms) openin oneapplication and hence considered asbuilt-ininterface.

- Each application consstsof one(or more) parent Windows, each containing

anMDI dlient area. Itistheareawherethe child forms(or documents) will
be displayed.

- Codeyou write displaysasmany instances of each of thechild formsthat

you want displayed and each child form can only be displayed withinthe
confinesof theparent Window, i..e., you cannot drag thechild formsoutside
theMDI container.

- Youneedtouse M DI to open multipleWindowsand al childWindowsare

contained withinthe parent area.

- Tocreatean MDI parent form, you can simply take one of your existing

formsand set itsIsSMDIContainer property to True. Thisformwill now be
ableto contain other formsaschild forms.

- You may have one or many contai ner formswithinyour application. You

may have as many different child forms, theformsthat remain contained
within the parent form asyou want in your project.

- A childformisnothing morethanaregular formfor which you dynamicaly

set the MdiParent property torefer to the MDI container form.

- Windowsgpplicationsprovidegroupsof re ated commandsin Menus. These

commands depend on the appli cation but some menus, such asOpen and
savearefrequently found inthe gpplications.



- Menusareconddered asintring c controls. On theother hand, menusbehave Using MDI Forms
differently from other contrals.

- You can designthemin the Menu Editor Window. Youinvokethistool from
the Menu Editor Button on the standard tool bar. Visual Basic providesan
easy way to create menuswith the modal Menu Editor dialog.

- Achildformisan ordinary formthat hasitsM DIChild property setto True.

- Your gpplication canincludemany MDI child formsof smilar or different
types. At run time child formsare displayed within theworkspace of the
MDI parent form which refers to the area inside the form’s borders and
below thetitleand menu bars.

- Which refers to the area inside the form’s borders and below the title and
menu bars. M DI applicationsusemultiplechild formswithin parent Window.
These applications et a user to work on various sets of data. Project in
Visud Basic can haveany number of child formscontainedinanMDI form.

- Thechildform becomesachild of MDI formintheVisual Basic project.
Theprogram codeisrespons blefor |oading thechild formsat runtime. At
designtime, these children formsact asstandard forms.

- Visua Basic projectshaveaspecial object that can beautomatically |oaded
whentheprogramisrun.

- Thisobject isreferred to asthe Startup object. The Startup object varies
on thetypeof project you are creating.

- A form can be sdected with the help of Sub Main procedure. Whenaform
isspecified asthe Startup object theform automatically |oadsinto memory
when the application starts.

- Noother formloadsunlessit isreferencedin program codeor isexplicitly
|oaded into memory.

- TheLoad statement in both cases acceptsavalid object name. Thiscauses
the object toload into memory.

- Thisenablesthe programmer toload multipleformsthat may berequired to
prepare them with information before display. Onceloaded into memory;,
the form’s controls and any program code can be used.

- Whenworking with formsinVisua Basicit isimportant to notethat any
referenceto an object will causethat object to load. The Load statement
doesnot haveto be explicitly used before an object can be used.

- Thereisno Load statement before the Caption property isset. Thiscode
directly sets the form’s property.

- Thissinglelineof codeautomaticaly causesthe Form1 object to beloaded
into memory. Thisisoften referred to asimplicit loading. Impliedloading
can often cause problemswhen working on amultiform project.

NOTES
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Using MDI Forms - Theprogrammer doesnot noticethat oneform callsor setsinformationon
another form. Theform then automatically loads. Later when you attempt
to unload by nameal formsthat you remember using, your project continues
torun.

- TheEnd statement can beusad to forcethe gpplicationto terminateregardless
of whichformswereexplicitly or implicitly |oaded.

- TheUnload statement acceptsavalid object name. Thiscausesthedesign
time graphic components of aformto berel eased.

- Statements, such as Load and Unload are used to control the memory
statusof aform.

- Thesetwo statements always appear before the name of the object to be
affected. They are often confused with the Show and Hide methods that

take place after the object name. Show and Hideare used to control whether
aformisvisbletotheuser.

NOTES

11.5 KEY WORDS

- Application: A collection of objectsthat work together to accomplish
something useful. In VB, theapplicationiscalled Project.

- Forms. form isusedinVB.NET to creasteaform-based or window-based
application. Using theform, we can build an attractive user interface. Itis
likeacontainer for holding different control that allowsthe user to interact
with anapplication.

- Multiple Document Interface (MDI): MDI allow usersto work with
multi ple documents by opening morethan one document at atime.

- Menuwindow: Menu isaPull-Downor Pop-Uplist of commands. Inthe
followingillustration, the window hasa menu bar withtwo menus. Fileand
Edit. Each menu canhavezero or more menu-items. For theFile menu
thereare6 menu itemsThehorizontd lineisaspecial typeof menu-item
called aseparator.

- Child form: A childformisanordinary formthat hasitsM DI Child property
settotrue.

11.6 SELF-ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. Givethedefinitionof MDI application.
2. Listthestepsto createan MDI form.
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3. Statethestepsfor setting theWindowList property. Using MDI Forms

4. Defineabout onaccessingachild form.

5. Writethe syntax to accessthechildform.

6. Explainabout theloadforms. NOTES
Long-Answer Questions

1. Explainthevariousbuilt-in capabilitiesof Multiple Document Interface (M DI)

giving appropriateexample.
2. Describethemethod of ng child formswith theappropriateexample.
3. Briefly discussabout theMDI parent and child forms.

4. Discuss about the procedure to load and unload forms with the hel p of
code.

5. Elaborate onthecontrol menu commands.

6. Briefly discussesabout theMDI formsalong with their propertiesusedin
Visud Basic.

7. WritetheVB codetoresizeMDI Childforms.
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BLOCK IV
DATA ACCESS OBJECT (DAO)
AND PROPERTIES

UNIT 12 DATA ACCESS OBJECT
(DAO) AND PROPERTIES

12.0 Introduction

12.1 Objectives

12.2 Data Access Object (DAO)

12.3 Accessing Data Through Transaction Method
12.4 Answersto Check Your Progress Questions
125 Summary

12.6 Key Words

127 Self-Assessment Questions and Exercises
12.8 Further Readings

12.0 INTRODUCTION

Data Access Objects (DAO) enable you to manipulate the structure of the
DataBase and the datait containsfrom Visual Basic. In dataBase DAO Object
correspond to objects, for example, a Tabl eDef object corresponds to &
Microsoft Accesstable. A Field object correspondstoafieldinatable.

Most of the properties can set for DAO objectsare DAO properties. These
properties are defined by the Microsoft A ccess DataBase engine and are set the
sameway in any application that includestheAccess DataBase engine. Some
properties set for DA O objects are defined by Microsoft Access, and are not
automatically recognized by the Access DataBase engine. To set a property that’s
defined by theA ccess DataBase engine, refer tothe object inthe DAO hierarchy.
The easiest and fastest way to do thisisto create object variablesthat represent
the different objectsyou need to work with, and refer to the object variablesin
subsequent stepsin your code.

Thisisan object model that hasacollection of objectsusing. Thismodel
givescomplete control onthe DataBase. Thismodd uses Jet Engine, whichisthe
native DataBase engine used by Visua Basicand M S-Access. Thiswasthefirst
model to beusedinVisua Basic. Thoughit ispossibleto accessany DataBase
using this, itisparticularly suitablefor M S-Access DataBase and not suitablefor
ODBC data sources such as Oracle and MicroSoft Structure Query Language
(MS-SQL) Server. So, Microsoft later introduced Remote Data Object (RDO).

DAO 12.0isthelatest version, shippedwith Access 2007, andistheversion

used by thenew ACCDB fileformat. This new release waswritten for usewith

Data Access Object
(DAO) and Properties

NOTES

Self-Instructional
Material

237



Data Access Object
(DAO) and Properties

238

NOTES

Self-Instructional
Material

the Access DataBase engine, which isan updated version of the Microsoft Jet
DataBase engine and is 100% compatible with Jet. The new features added to
DA O and theA ccess DataBase engineinclude new objects and propertiesthat
support multi-val uelookupfields, anew Attachment datatype, gppend-only memo
fields, and DataBase encryption using the DataBase password.

DAO hasevolvedright dongside Jet and the A ccess DataBase engine, and
has become the best model for accessing and manipulating Access DataBase
engine objectsand structure. Because of itstight integration with Access, DAO
a so providesmuch faster accessto A ccess DataBasesthan doesADO or the Jet
Replication Objects (JRO).

In thisunit, you will study about the DataA ccess Object (DAO), Move
First, Movel ast, MovePrevious, Move Next method, accessing datathrough
Microsoft Accessfiles.

12.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Know about the DataAccess Objects ( DAO)
- Understand about the RecordSet
- AccessaRecordSet
- Definedataaccesstechnology in Visua Basic (VB)
- Connect to datasource, retrieve datafrom adata source
- AccessADO DataControl with the help of transaction methods

12.2 DATA ACCESS OBJECT (DAO)

WhenVisud Basicfirst started working with DataBases, it used the Microsoft Jet
DataBase engine, which iswhat Microsoft Access uses. Using the Jet engine
represented a considerable advance for Visual Basic, because you could now
work with all kinds of dataformatsinthefields of aDataBase: text, numbers,
integers, longs, singles, doubles, dates, binary values, Object Linking And
Embedding (OLE) objects, currency val ues, Bool ean values and even memo
objects (up to 1.2GB of text). The Jet engine a so supported Structured Query
Language (SQL ) which DataBase programmersfound attractive.

To support the Jet DataBase engine, Mi crosoft added datacontrol to Visud
Basic, and you can usethat control to open Jet DataBase (.mdb) files. Microsoft
also added thefollowing set of DataA ccess Objects (DAO) to Visua Basic:

DBENgine— The Jet DataBase engine.
Wbrkspace— An area can hold one or more DataBases.
Database— A collection of tables.



TableDef — The definition of a table. Data Access Object
(DAO) and Properties

QueryDef — The definition of a query.

RecordSet — The set of records that makes up the result of a query.

Field—Acolumninatable. NOTES

Index— An ordered list of records.

Relation— Stored information about the specific relationship between tables.

For opening aDataBasein DA O, just open a Database object or forma
new one. Thisobject can represent an ISAM DataBase (for example, Paradox),
aMicrosoft Jet DataBase (.mdb) fileor an ODBC DataBase connected through
the Microsoft Jet DataBase engine. When the Database object isavailable, you
create a RecordSet object and use that object’s methods, like M oveFir st and
M oveNext, to work with the DataBase.

DAO also supports a client-server connection mode referred to as
CODBCDi r ect . A connectionisdirectly established to an ODBC datasource
by ODBCDirect without loading the Microsoft Jet DataBase engineinto memory.
Itisagood solution when you need ODBC featuresin your program.

Inthe CDBCDI r ect object modd , the Connection object hasinformation
server name, and so on. ItislikeaDatabase object; in fact, aConnection object
and a Database object represents different referencesto the same object.

Using DAO Data Control

Inorder to accessaDataBase, you need tofirst draw DataControl onyour form
theway you draw other controls. That is, first click at DataControl onthe Tool Box
andthendragit onyour form. After placing adatacontrol on your form, you can
setitsproperties, just likeany other control. You can a so set them from code at
runtime. Someimportant propertiesof the Datacontrol areshowninTable12.1.

Table 12.1 Properties of Data Control

Data Control Properties

DatabaseName Determines the path and filename of the data base
file(. MDB file for Microsoft Access).

Exclusive If this property is set to True. then when vou open the
database vou will have exclusive access to it, If set to
False (the default). other users (or programs) can
access the database while vou are working on it.

Options Determines access constraints for the tables you are
working on.

Bead Only When True you cannot update the database (default is
False).

RecordSource Determines the source of the set of records (the
RecordSet) retrieved by the data control. Tlus property
will be set either to the name of one of the tables in
database. to the text of a valid SQL query or to the
name of a predefined query in the Access database.
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Another important property is Connect which indicatesthe source of an
open DataBase. This property isnot used if you are accessing an MSAccess
DataBase. Visua Basicincorporatesthe same DataBase engine (Microsoft Jet
Database Engine) that powers Microsoft Access. ThisenablesVisua Basicto
access DataBasein anumber of standard formatsin arelatively ssmple manner.
Database formats supported by VB are:

- Microsoft Access
- Paradox

- dBase

- Btrieve

- FoxPro

Inthefollowing examples, we shall learnto use Datacontrol of VB for
accessingan M SA ccess 2003.

Beforewe actually connect to aDataBase and retrieveitsrecords, some
important conceptsand term must betalked about.

The RecordSet

Recor dSet refersto the set of records (or simply atable) that areretrieved
from an object asdetermined by Recor dSour ce property.

TheRecor dSet object can be of fivetypes. Out of thesefive, only the
first threeare availableto adatacontrol at designtimeby defauilt.

i. TableTypeRecordSet: It representsthe basetable(i.e. underlying
table) inacodeform. It can be used for adding, changing or deleting
recordsfromasingle DataBasetable.

il. Dynaset Type Recor dSet: It signifiestheresult of aquery that can
have records that are updatable. The dynaset type Recor dSet
object isadynamic set of recordsthat can beused for adding, changing
or deleting recordsfrom an underlying DataBase table or tables. A
dynaset type
Recor dSet object can havefieldsfrom one or moretablesin a
DataBase.

Thistype correspondence to an ODBC keyset cursor.

iii. Snapshots Type RecordSet: It isafixed copy of aset of records
that can be used for finding data or generating reports. A snapshot
type

Recor dSet object can havefieldsfrom one or moretablesin a
DataBase but it cannot be updated. Thistype correspondenceto an
ODBC static cursor.



iv. Forward only TypeRecordSet: ThisRecor dSet isthesameto DADgtaaﬁgclgﬁoe?jtﬁ
that of snapshot except that thereisno cursor. You can only move (BAO) pert
forward through records.

v. Dynamic TypeRecor dSet: It representsaresult of aquery set from
one or more tablesinwhich can added, changed or deleted records
from arow returning query.

The Bound Control [Supported by DAQO]

NOTES

A bound control (also called dataaware control) isacontrol that can provide
accessto aspecific column or columnsin adatasourcethrough aDataControl. A
dataaware control can be bound to aData Control throughits DataSour ceand
DataField properties.

Theeas est way of viewing thedataisby usngoneor moreof thefollowing
bound controls:

- CheckBox
- Image

- Labd

- PictureBox
- TextBox

Sepsfor Creating a Data Aware Application (using DAO Control)

1. Draw aDatacontrol onyour form.
2. Setthe DatabaseName property tothe path and filenameof your DataBase.

3. Set the Recor dSour ce property to the name of the DataBase table you
wish to access.

4. Draw oneTextBox on your form for each field you want to access.
5. Afterthis, for each TextBox:
Set its Datasour ce property to the name of the data control.

SetitsDatafied property tothenameof thefield youwant that TextBox
to access.

6. Runtheprogram.
Accessing Data through RecordSet Object

The Recor dSet isatable created by the datacontrol, based on the contents of its
RecordSource property. Depending on the RecordSource property, thistable
may be:

- Oneof thetablesfrom the DataBase.

- Asubset of recordsfrom such atable.
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- A subset of thefieldsfrom such atable.
- Ajoinof two or moretablesfrom the DataBase.
- Anything that can bereturned by an SQL query.

Just likeother tablesin ard ationa DataBase, each row of theRecor dSet
is referred to as a record, and each column is referred to as field. The
Recor dSet canbereferredtoinyour code as property (availableat runtime
only) of thedatacontrol asfollows:

Datal.RecordSet ‘dataisthe name of DAO data control’

However, Recor dSet is generally referred to along with any of its
properties, suchas

Datal.RecordSet .BOF ‘accessing BOF property of RecordSet’
Or for gpplying one of itsmethods, such as

Datal.recordSet.MoveFirst
Moving Through the Recor dset

Recordset alows you to move or to navigate records. The move method of
recordset isused to do so. When one usesthe ADODC or data control, these
commands areissued automatically when one of the navigation buttonson the
ADODC or datacontrol isclicked by the end user. With the active data object
application, one hasto handlefunctionsor record navigation.

There are five move methods that could be used for record navigation.
Thesefivemethodsare asfollows:

1. MoveFi r st method
MovelLast method
MovePr evi ous method
MoveNext method
Move method

The MoveFi rst Method: The MoveFi rst  method moves or
positions the record pointer at thefirst record of the recordset. In your
Form, write thefollowing code on the command button Cndnovef i r st :
* Move to the first record
Private Sub Cmdmovefirst_Click ()

P o MWD

rs.MoveFirst
Call Display
End Sub
2. TheMovelLast Method: TheMovelast method movesor positions

therecord pointer at thelast record of therecordset. In your Form, write
thefollowing code on the command button Crdnovel ast :

‘ Move to the last record



Private Sub Cmdmovelast_Click ()

rs.Movelast

Call Display

End Sub
Intheabovecode, r s. MovelLast would movethe pointer tothefirst
record and Cal I Di spl ay would associate the record to the
corresponding fields.
. TheMovePr evi ous Method: TheMovePr evi ous mentod moves
the record printer at the previous record to the current record of the
r ecor dset . Inyour Form, write thefollowing code on the command
button Cdnovepr evi ous:

' Move to the pervious record

Private Sub Cmdmoveprevious_Click ()

rs.MovePrevious

If rs.BOF = True Then

rs.MoveFirst

End If

Call Display

End Sub

In the above code, r s. MovePr evi ous would move the pointer to
thepreviousrecordandCal | Di spl ay would associatetherecordto
the correspondingfields. Ther s. BOF would check if the pointer isat the
Beginning of File (BOF) it would movethe pointer to thefirst record.

. TheMoveNext Method: TheMbveNext method movestherecord
printer at the next record to the current record of ther ecor dset . In
your Form, write the following code on the command button
Cmdnovenext :

' Move to the next record

Private Sub Cmdmovenext_Click ()

rs.MoveNext

If rs.EOF = True Then

rs.MovelLast

End If

Call Display

End Sub
Intheabovecoder s. MoveNext would movethe pointer tothe next
record and Call Display would associate the record to the corresponding
fidds. Ther s. ECF would check if the pointer isat the End of File (EOF)
it would movethe pointer to thelast record.

Data Access Object
(DAO) and Properties

NOTES

Self-Instructional
Material

243



%a/f\%ACC?PObieC;_ 5. TheMoveMethod: TheMbove method enablesyou to specify anumber
(DAG) and Properties of recordsforward or backward of the current position that you want to
movein your recordset.

NOTES Editing and Adding Records

Themain objectiveto use DataBase through the VB applicationisto update, add
or deleteany record.

To edit or add arecord, you need to perform thefollowing tasks:
Preparether ecor dset toreceivedatachanges.
Post thenew values of thefieldsintherecordset.
Post the changesto therecordsin the DataBase.
Writethefollowing codeto add anew record:

‘' add a new record
Private Sub cmdnew_Click ()
rs!p_code = txtpid.Text
rs!p_name = txtpname.Text
rs!Qty_ On_Hand = Val ( txtgoh.Text )
rs!Unit_Price = Val ( txtppu.Text )
rs.Update
End Sub

Writethefollowing codeto edit arecord:

‘edit record
Private Sub cmdedit_Click ()
rs!p_code = txtpid.Text
rs!p_name = txtpname.Text
rs!Qty_ On_Hand = Val ( txtgoh.Text )
rs!Unit_Price = Val ( txtppu.Text )
rs.Update
End Sub
To deletearecord, you must usethe del ete method of r ecor dset .

Writethefollwiong codeto deletearecord:
' delete a record
Private Sub cmddelete Click ()
rs.Delete
End Sub

Self-Instructional
244 Material



Data Access Object

12.3 ACCESSING DATA THROUGH TRANSACTION (DAO) and Properties
METHOD
If your application hastransactionsthat update morethan onetable, thenitisa NOTES

good idea to use the ‘Transaction” method. This is to ensure that the related
operationsthat depend on each other, either all occurred successfully or al were
cancelled.

Therearethreetypesof transaction methods:

BeginTrans: To beinvoked when you start working on arecordset.
Thismethod beginsanew transaction. Oncethe BeginTrans method
hasbeeninvoked, the OLE DB provider will not continuously commit
the changes made to a data source unless you call CommitTransto
commit the changesor RollbackTransto reversethe changesand end
thetransaction.

CommitTrans: To beinvoked when you want to commit the changes
to adatasource. CommitTrans saves any changes madeto arecordset
and endsthe current transaction.

Rollback Trans: Thismethod isto beinvoked to cancel any changes
madewithinthecurrent transaction. Thismethod a so endsthe current
transaction.

The CommitTransand the RollbackTrans may aso start anew transaction.

Thefollowing codewill show you how to use thetransaction methods.

Add aModuleto your project.

Declarethevariablesasfollows:

Public adcon As New ADODB.Connection

Public rs As New ADODB.Recordset

IntheForm_L oad event add thefollowing code:

Private Sub Form_Load ()

‘Set the DSN for the Connection object
adcon.ConnectionString = “DSN=Invoice”

‘Open the connection
adcon.Open

‘Indicate the beginning of the transaction
adcon.BeginTrans

‘Set the properties for the Recordset object
Set rs = New ADODB.Recordset

rs.LockType = adLockPessimistic
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‘Create the Recordset
rs.Open “Customer”, adcon,,, adCmdTable
rs. MoveFirst

End Sub

In the code Module, create afunction to display the current row of the
Recordset.

Sub Showfields ()

Forml.Textl.Text = rs! Customer_ Name
Forml.Text2.Text = rs! Customer_ City

End Sub

To the Next Record Command button add thefollowing code
rs.MoveNext

If rs.EOF Then rs.MoveFirst

Call Showfields

Thiscodewill display thenext record every timeyou click the Next button.

Now et usassumethat auser wantsto edit the datathat isdisplayed. To
the Edit button add thefollowing code:

rs!Customer Name = Forml.Textl.Text
rs!Customer_City = Forml.Text2.Text
rs.Update

Thissegment of codeisenough to update therecordset. In caseyou want
the System to prompt you about the changes made, you can write another
procedure called UpdateRecord. This procedurewill havethefollowing code:

If MsgBox (“Save all changes?”, vbYesNo) = vbYes
Then

adcon.CommitTrans
Else
adcon.RollbackTrans
End If

The above code segment will ask for your confirmation before committing
thechangesmade by you. If you answer Yes, thechangeswill becommittedtothe
datasourceand if you answer No, then the changeswill berolled back.

Thefollowing codeexamplechangesthejobttitleof al salesrepresentatives
inthe Employeestable. After the BeginTrans method startsatransaction that
isolatesall of thechangesmadeto the Empl oyeestable, the CommitTrans method



saves the changes. Be aware that you can use the Rollback method to undo DADgtaaﬁgclgﬁoe?jtﬁ
changesthat you saved withthe Update method. (BAO) pert

Sub ChangeTitle()

NOTES
Dim wkCurrent As DAQO Wrkspace

Dim dbsNorthw nd As DAQO. Dat abase
Dim rst Enpl oyee As DAO Recordset

On Error GoTo ErrorHandl er

Set wr kCurrent
Set dbsNort hwi nd
Set r st Enpl oyee

DBENgi ne. Wr kspaces(0)
Current DB

bsNort hwi nd. OpenRecor dset
(“Employees™)

wr kCur rent . Begi nTr ans
Do Until rstEnployee. EOF

IT rstEmployee!Title = “Sales Representative”
Then

rst Enpl oyee. Edi t

rstEmployee!Title = “Sales Associate”
r st Enpl oyee. Updat e

End If

r st Enpl oyee. MoveNext

Loop

IT MsgBox(“Save all changes?”, vbQuestion +
vbYesNo) = vbYes Then

wr KCurrent. Conm t Tr ans
El se

wr kCur rent . Rol | back
End If

r st Enpl oyee. Cl ose
dbsNort hwi nd. Cl ose
wr kCurrent. Cl ose
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Set rstEnpl oyee = nothing
Set dbsNorthwi nd = Not hi ng
Set wkCurrent = Not hing

Exit Sub

Err or Handl er :

MsgBox “Error #: “ & Err.Number & VDbCrLTf &
vbCrLf & Err.Description
End Sub

When you usetransactions, all DataBasesand Recordset objectsinthe
specified Workspace object areaffected; transactionsareglobd to theworkspace,
not to a specific DataBase or Recor dset. If you perform operations on more
than one DataBase or withinaworkspacetransaction, the Commit and Rollback
methodsaffect dl the objects changed withinthat workspace during thetransaction.

Check Your Progress

1. How many datatypesare used inthefields of DataBase.
2. Definetheterm Recor dSet .

3. Explaintheterm of bound control.

4. Stateabout theMbveFi r st method.

5. Explainthestepsof editing and adding records.

6. What arethetypes of transaction methods.

12.4 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Dataformats used fields of a DataBase: text, numbers, integers, longs,
singles, doubles, dates, binary values, OLE objects, currency values,
Bool ean valuesand even memo objects (up to 1.2GB of text).

2. RecordSet refersto the set of records (or simply atable) that areretrieved
from an object as determined by RecordSource property.

3. A bound control (also caled dataawarecontrol) isacontrol that can provide
accessto aspecific column or columnsin adatasourcethrough aData
Contral.



4. TheMoveFi rst Method: TheMoveFi r st method movesor positions DADgtaaﬁgclgﬁoe?jtﬁ
therecord pointer at thefirst record of therecordset. Inyour Form, write (BAO) pert
thefollowing code on the command button Cndnovef i r st :

‘ Move to the first record

. . ) NOTES
Private Sub Cmdmovefirst_Click ()

rs.MoveFirst
Call Display
End Sub

5. Toedit or to add arecord, you need to perform thefollowing steps:
Preparether ecor dset torecelvedatachanges.
Post the new values of thefieldsin therecordset.
Post the changesto therecordsin the DataBase.
6. Therearethreetypesof transaction methods:
I. BeginTrans
ii. CommitTrans
iii. RollbackTrans

12.5 SUMMARY

- WhenVisud Badcfirg started workingwith DataBases, it used theMi crosoft
Jet DataBase engine, whichiswhat Microsoft Access uses.

- Using the Jet enginerepresented acons derable advancefor Visua Basic,
because you could now work with al kinds of dataformatsin thefields of
aDaaBase: text, numbers, integers, longs, singles, doubles, dates, binary
values, OLE objects, currency values, Boolean values and even memo
objects.

- The Jet engine al so supported SQL which DataBase programmersfound
atractive.

- DAO dso supports a client-server connection mode referred to as
ODBCDi r ect .

- A connection is directly established to an ODBC data source by
ODBCDi r ect without loading the Microsoft Jet DataBase engineinto
memory. It is a good solution when you need ODBC features in your
program.

- In order to access a DataBase, you need to first draw Data Control on
your form theway you draw other controls.

- Thatis,first click at DataControl onthe ToolBox and then dragit onyour
form.
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- Visud Badcincorporatesthe same DataBaseengine (Microsoft Jet Database

Engine) that powers Microsoft Access.

- TableType RecordSet isrepresentsthe basetable (i.e. underlying table) in

acodeform. It can be used for adding, changing or deleting recordsfroma
singleDataBasetable.

- Dynaset TypeRecor dSet issignifiestheresult of aquery that can have

records that are updatable. The dynaset type Recor dSet objectisa
dynamic set of recordsthat can be used for adding, changing or deleting
recordsfroman underlying DataBasetableor tables.

- Snapshots Type Recor dSet isafixed copy of aset of recordsthat can

be used for finding dataor generating reports. A sngpshot type Recor dSet
object can havefieldsfrom one or moretablesin aDataBasebut it cannot
be updated. Thistype correspondenceto an ODBC static cursor.

- ThisRecor dSet isthesameto that of snapshot except that thereisno

cursor. You can only moveforward through records.

- Dynamic TypeRecor dSet representsaresult of aquery set fromone

or moretablesinwhich can added, changed or deleted recordsfrom arow
returning query.

- A bound control (also caled dataawarecontrol) isacontrol that can provide

accessto aspecific column or columnsin adatasourcethrough aData
Control.

- Thedatacontrol maintainsapointer to onerecord fromtheRecor dSet .
- Recordset allowsyou to move or to navigate records. Themove method of

recordset isused to do so.

- When oneusesthe ADODC or datacontrol, these commands areissued

automatically when one of the navigation buttonson theADODC or data
control isclicked by the end user. With the active data obj ect application,
one hasto handlefunctionsor record navigation.

- TheMoveFi r st method movesor positionsthe record pointer at the

first record of therecordset.

- TheMovelLast method movesor positionstherecord pointer at thelast

record of the recordset.

- TheMovePr evi ous mentod movestherecord printer at the previous

record to the current record of the recordset.

- TheMbveNext method movestherecord printer at the next record to

the current record of therecordset.

- TheMove method enablesyouto specify anumber of recordsforward or

backward of the current position that you want to movein your recordset.

- Themainobjectiveto use DataBasethroughthe VB applicationisto updete,

add or delete any record.



- If your application hastransactionsthat update more than onetabl e, then it Data Access Object
. . . ., (DAO) and Properties
isagood idea to use the ‘transaction’ method.

- Thisisto ensure that the related operations that depend on each other,
either dl occurred successfully or al were cancelled.

- BeginTransto beinvoked when you start working on arecordset.

- Thismethod beginsanew transaction. Once the BeginTrans method has
been invoked, the OLE DB provider will not continuously commit the
changesmadeto adatasource unlessyou cdl CommitTransto commit the
changesor RollbackTransto reverse the changesand end thetransaction.

- CommitTransto beinvoked when you want to commit the changesto a
data source. CommitTrans saves any changes made to arecordset and
endsthe current transaction.

- RollbackTrans method isto beinvoked to cancel any changesmadewithin
the current transaction. Thismethod also endsthe current transaction.

- TheCommitTransand the Rollback Trans may a so start anew transaction.

- Thissegment of codeisenough to update the recordset. In case you want
the System to prompt you about the changes made, you can write another
procedure called UpdateRecord.

- Theabove codesegment will ask for your confirmation before committing
the changesmadeby you. If you answer Yes, the changeswill becommitted
to the datasource and if you answer No, then the changeswill berolled
back.

- After the BeginTrans method startsatransaction that isolatesall of the
changesmadeto the Employeestable, the CommitTrans method savesthe
changes.

- Beawarethat you can usethe Rollback method to undo changesthat you
savedwiththe Update method.

- When you usetransactions, all DataBasesand Recordset objectsinthg
specified Workspace object are affected; transactions are global to the
workspace, not to aspecific DataBaseor Recordset.

- If you perform operations on morethan one DataBase or within aworkspace
transaction, the Commit and Rollback methodsaffect dl the objectschanggd
within that workspace during the transaction.

NOTES

14

14

14

12.6 KEY WORDS

- Record: Alogical sectionof afileto hold arelated set of data
- Fidd: Acolumninatable.
- Index: Anorderedlist of records.
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- Rdation: Stored information about the specific rel ationship between tables.
- 1/O: Standsfor Input/Output. Whenever you work with afile you should

havewaysof reading datafrom thefile (I nput) and waysof writing datato
thefile(Output). 1/0 operationsincdudedl thecommandstha makereading
andwritingfilespossible.

- Database management system: A software system that allowsusersto

not only defineand create a DataBase but also maintain it and control its
access.

- Transaction: Anaction used to perform some manipul ation on datastored

intheDataBase.

- Databaseschema: Theoverd| description of aDataBasewhichisspecified

during DataBase design and isnot expected to be changed frequently.

- Datadictionary: It sorestheinformation about the organi zation and usage

of datacontainedinthe DataBase.

- Datacontral: A connection between information and thebound controls

that isusedfor digplaying theinformation.

- Connect: Animportant property of DAO control whichindicatesthe source

of anopen DataBase.

12.7 SELF ASSESSMENT QUESTIONS AND

EXERCISES

Short-Answer Questions

1. What are DataA ccess Objects (DAO)?

2. Which dataformatsyou can useinthe DataBase?

3. Definetheterm RecordSet.

4. Explaintheterm bound control.

5. Differentiate between MoveFirst and Movelast method.
6. Stateabout theBeginTrans.

Long-Answer Questions

1. Discussabout thetypesof DataA ccess Object (DAO) that are added by

Microsoft toVisua Basic.

2. Explainabout theof Recor dSet typesthat areavailablefor datacontrol

a designtimegiving appropriateexamples?

3. Briefly discuss the five move methods that could be used for record

navigation, Explain withthehelp of examples.



. Discusshriefly themethods of moving recordset giving appropriateexample. (DADg;a a/:gcgﬁ S;Jt ﬁ
Describe about the editing and adding records method giving examples.
. Analysethetransaction methodsand itstypesbriefly.

. Design an gpplicationthat displaysthe records of Department Table (DEPT) NOTES
one-by-one. For each department record, thelower part of theform, i.e.,
the subform, should display al therecordsinthe EMPtablethat havethe
same Deptno as shown below.

N o oA

= 8 (=13

Deptrn | 1

Liept Mames |=c.. i First Previou: = MNext Lask

Liscabion [detu
Employees in above department are listed below
zalay! manager
]

FSUUL L sl
—0000] and

E =it
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13.0 INTRODUCTION

InVB, you can access databasesthrough three different dataaccess mechanisms
or interfaces: DataAccess Objects (DAO), Remote Data Objects (RDO) and
Active X Data Objects (ADO). DAO, which was devel oped beforeRDO and
ADO, refersto aset of objectsthat enablesclient applicationsto programmetica ly
accessdata. ADO isdevel oped as an easy-to-use application level interfaceto
Microsoft’s latest and most dominant data access paradigm, OLE DB. The function
of Object Linking and Embedding DataBase (OLE DB) isto provide ahigh-
performance accessto any datasource, including rel ational and non-relational
databases, e-mails, text and graphics, custom business objects, and soon. The
concept behind VB ADO was Universal Data Access (UDA), in which one
database access method could be used for any data source. ADO has been
devel oped to replace both DAO and RDO.

TheActiveX DataObjects (ADO) datacontrol isthe principal interface
between aVisua Basic (VB) application and adatabase. It can be used without
writing any code at all or it can be the main part of a complicated database
management system. Thisicon may not gppear inyour VB Tool Box. If it doesnot,
select Project from the main menu, then click Components. The Components
dialog box window will appear. Select Microsoft ADO Data Control and then
click OK. Thecontrol will be added to your tool box.

Inthisunit youwill sudy about theActiveX DataObject (ADO), OLE DB,
and ADO Object Model.

13.1 OBJECTIVES

After going throughthisunit, youwill beableto:
- Accessdatain VB usingADO
- Describethetechnol ogy used for accessingdatain VB
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- Listtheadvantagesof OLE DB and ADO

- Understand Activex Data Object Model

- Understand theAdvantagesof ADO mode

- Andyssthedggnificanceof ADO datacontrol

- Describethe mechanism of locking datato prevent accesstoit

13.2 ACTIVE DATA OBJECTS (ADO):
AN INTRODUCTION

ActiveX Data Objects or ADO

ActiveX Data Objects (ADO) is the new data access technology offered by
Microsoft. ADO ismeant to replace DataA ccess Objects (DA O), Remote Data
Objects (RDO) and Open Database Connectivity (ODBC). Thismeansthat all
new programmers must embracethis new offering from Microsoft. The older
technologies have been moved to the ‘“Maintenance’ mode which is a nice way of
saying that thesetechnol ogieswill not seeany further development, nor will any of
the reported bugs befixed.

Why ADO?

Why do we need another data access engine when we already have DAO and
RDO? To answer this question, let us take a look at the DAQO’s object model vis-
avisthe current dataaccessrequirements. The DAO with the help of ODBC can
let you connect to Jet, Index Sequential AccessMethod (ISAM) databases and
other Relationa databases.

However, today’s data access requirements are not limited to handling only
relationa data. We need to accessdatafrom other sourcesaswell, such asmail,
the Internet content, directory datafrom other machines etc. The technology
required to access information form these different data sourcesis different.
Therefore, the dataaccess model will haveto changeto accommodate the new
requirements.

We have achoice. We can accessany type of dataand storeitlocalyina
new type of database and tackle thevarioustypes of datausing itsnative method
or we can implement the various technol ogies present in our dataaccesstable.
Both these dternatives have their own problems. Ultimately, you aregoing to
spend alot more time learning various data access methods than devel oping
applications.

Moreover, our requirements do not end with merely getting thedatafrom
the sourceand downloading it on our machine. Wewould asoliketo makechanges
to the dataand update the data source with these changes.



What we need isasimple, consistent Application Programming Interface
(API) that enables applicationsto gain accessand modify awidevariety of data
sources. A datasource may be adatabase, atext file, aspreadsheet, agraphics
application, acluster of heterogeneous databases or something yet to beinvented.

Advantages of Object Linking and Embedding DataBase (OL E DB)
and ActiveX Data Object (ADO)

Thefollowing arethe advantages of OLE DB andADO
OLE DB

OLE DB isaset of Component Object Model (COM) interfacesthat provide
uniform access to the data stored in diverse information sources. OLE DB is
defined asanew low level interface that isapart of the Universal DataAccess
(UDA) platform. It isdefined asagenera purpose set of interfacesdesignedtol et
devel opers build data access tool s as components using the COM. OLE DB
enabl esapplicationsto have uniform accessto the datastoredin DBM Sand non
DBM Sinformation contai nerswhile continuing to take advantage of the benefits
of databasetechnol ogy without having transferred datafromitsplaceof originto
aDBMS.

ThismeansOLE DB isnot restricted to ISAM, Jet or evenrelationa data
sources, but is capable of dealingwith any type of data, regardlessof itsformat or
storagemethod. In practice, thisversatility meansyou can accessdatathat resides
inan Excel spreadshest, text files or even on amail server, such as Microsoft
Exchange.

OLE DB has what it called ‘Providers’ which let you access the different
datasources. For different datasourcesyou havedifferent dataproviders. OLE
DB providesfour servicesthat you will beusinginyour application. They are;

1. OLE DB providescursor servicewhichisdefined asatemporary, read

only tablethat savestheresults of aquery with an assigned name. The
cursor isavallablefor browsing, reporting or other usesuntil itisclosed.

2. A sarviceto perform batch updates.
3. A shapeserviceto build thedatain theform of ahierarchy.

4. A remote data service provider for managing data in multi-tier
environmentsover connected or disconnected networks.

Unfortunately, Visual Basic cannot accessthe OLE DB directly because of
itssophigtication. ThisiswhereADO comesinto the picture. TheADO actslike
theintermediary between thegpplication and the OLE DB. Now that you understand
whyweneed ADO, let usseewhat ADO isall about.
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ADO

ADO enablesyour client applicationsto access and manipul ate datain adatabase
server through any of the OLE DB providers. According to Microsoft, “ADO’s
primary benefitsare ease of use, high speed, low memory overheadsand asmall
disk footprint. ADO supports key featuresfor building client-server and Web
based applications.”

The ADO features an object model likethe DAO andthe RDO butitis
much flatter. In the case of the DA O, you had seventeen objectsand in the case of
theADO, you have only seven objects. Besides, you do not havetofollow astrict
hierarchy when working with these objectsin ADO. For example, unlikeinthe
caseof ADO, inthe DAO you cannot create arecordset without using the database
object.

Let us see how the ADO allows you to access data from a database.
Regardless of the data access method, working on the data from a database
involvesthefollowing steps:

1. Establishment of aconnection to adatasource.
2. Extraction of therequired datawith asuitable command.

3. Having extracted thedataand worked onit, we may haveto keep the
data source up-to-date.

4. Keep aneyeontheerrorsthat may occur and take suitable action.

TheADO programming mode illustrated in thefollowing heading alows
you todo al theseand more.

Theadvantages of DAO, RDO and ADO aregiven below:

overhead by caching queries
results.

result setsincluding those
generated by multiple result
set procedures, those returning
output arguments and those
requiring complex input
parameters.

DAO RDO ADO

Data Access Objects (DAO) Remote Data Objects (RDO) is | One key advantage of ADO is

increases the cohesiveness of | an object-oriented data access its universality. ADO can be

the objects by extracting out interface to ODBC combined used with both relational and

the data access code from with the easy-to-use style of Data | o relational databases. as

them. 1 . '
Access Objects (DAO). well asfile systems, text, and

other sources.
DAO reduces network RDO also handles all types of | The primary benefits of ADO

are ease of use, high speed,
low memory overhead and a
small disk footprint. ADO
supports key features for
building client/server and Web
based applications.

DA O enhances |oose coupling
between the business tier and
the data sources.

RDO can execute ordinary
table-based queries, but it is
especially adept at building
and executing queries against
stored procedures.

ADOiseasy touseanditis
language-independent.




Thedisadvantagesof DAO, RDO andADO are given bel ow:

DAO

RDO

ADO

DAOQ requires large volumes
of implementation code to be
written.

RDO does not support Jet or
Indexed Sequential Access
Method (ISAM) databases very
well.

ADO is aso the most recent
addition to the data access

options offered by Microsoft.

Its object model is more
compact than those of DAO
and RDO.

The DAO control the data
access in amuch stricter way
than with the Data control.

RDO includes complex
cursors including batch.

When ADO first came out,
many devel opers were
complaining about bugs and
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speed. However, ADO is
improving, and with
ADO.NET, developers will
get even more flexibility,
scalability, and options.

The ActiveX Data Object Model

Thegoa of ADO isto gain access, to edit and up-to-date data sources.
Figure 13.1 showsthe ADO programming model.

| CONNECTION |
ERRORS

[ |
o[ ]

Fig. 13.1 Displaying ADO Programming Model

TheADO programming model provides classes and objectsto perform
each of thefollowing activities:

Connect i on: Makesaconnection to adata source.
Comrand: Createsan object to represent an SQL command.

Par anet er : Specifiescolumns, tablesand va uesinan SQL command
asvariableparameters.
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Recor dset : Executesacommand and storetheresult, if the command
isreturning row, inacache. Recor dset asoalowsauser to sort,
view or edit the dataand up-to-date the datasource.

Apart from these objects, thereareother objectsthat wewill discussshortly.

Connect i on: You canaccessadatasourceusingaConnect i on
object. A Connecti on represents an open session or
Connect i on toadatasource. Unlessaconnection ismade, data
cannot be exchanged between the data source and the application. A
Connect i on object specifiesthenameof adatasource, the provider
that will be used to accessthe dataand other parameters.

Your application can gain accessto adatasourcedirectly (sometimes
called atwo-tier system) or indirectly (sometimescalled athree-tier
system) through anintermediary likethe Internet Information Server.

After gaining accessto adata source, ADO ensuresthat the updates
madeto the datasource are made such that thereis data consi stency
andintegrity. A transaction delimitsthebeginning and theend of aseries
of data access operations that transpire across a connection. If you
cancel thetransaction or one of itsoperationsfails, ADO ensuresthat
the changes made are “rolled back’ so that the ultimate result will be as
if none of the operationsin thetransaction had occurred.

Command: Once a connection has been established with the data
source, the datahasto beextracted. Thisisdone by usngaComrand
object. ACommand adds, deletesand updates datain the data source
or retrievesdatain theform of rowsin atable.

Par anet er : A command to retrieve datacan be qualified by using
parameters. Parametersareargumentsto acommand that dter theresult
of the execution of the command. For example, you could issuethe
samedataretrieva command repeatedly, varying your specification of
theinformationto beretrieved eachtime.

Parametersare especially useful for executing commandsthat behave
likefunctions. Inthiscase, you know what the command does but not
necessarily how it works. For example, you issue a bank transfer
command that debitsone account and credit another. You specify the
amount of money to betransferred asaparameter.

Recor dset : AlthoughADO alowsyou to accessany type of data,
hereour discussonislimited to the datafrom adatabase. The Command
object when executed will return aset of rowsfrom oneor moretables.
Thisset of rowsiscalled Recor dset . Thisisnot different fromthe
definition of the Recor dset in the DAO object model. A
Recor dset isplacedinlocal storage.



However, there is no object that represents a single row of a Active Data Objects
Recor dset (ADO) and ADO Primer

A Recor dset istheprimary meansof examining and modifying
dataintherows. A Recor dset object allowsyouto:

0 Specify rowsthat areavailablefor examination.

o Traversetherows.

0 Specify theorder inwhichtherowsmay betraversed.
0 Add, changeor deleterows.

0 Up-to-date the data source with changed rows.

0 Managetheoverall state of therecordset.

Fi el d: Arowof aRecor dset consistsof oneor morefields. If
youenvisonaRecor dset asatwo-dimensiona grid, thefieldsline
up to form columns. Each field (column) hasaname, adatatypeand a
value. Itisthevaluethat containsthe actua data of adatasource. To
changethe dataof adata source, you haveto modify thevalue of the
field object. In order to make surethat every occurrence of aparticular
fiddinall thetablesismodified, you can use thetransaction method of
the Connecti on object.

Error: Errorscanoccur a any timein your application dueto thedata
source being corrupted or renamed by somebody or the Password being
changed or for many other reasonsthat aprogrammer can understand.
This results in not being able to establish a connection, execute a
command or perform an operation on an object in asuitable state (for
example, attemptingto useaRecor dset object that has not been
initialised). Thiserror object behavesliketheerror objectin DAO.

Property: EachADO object hasaset of unique propertiesthat either
describesor controlsthe behaviour of that object. Therearetwo types
of properties: built-in and dynamic. Built-in propertiesare part of the
ADO object and areawaysavail able. Dynamic properties are added
tothe ADO object’s properties collection by the underlying data provider
and exist only whenthat provider isbeing used.

Collection: JustasinDAO, ADO providescollections, atypeof object
that contains other objects of a particular type. The objects in the
collection can beretrieved with acollection method, either by nameas
atext string or by ordinal as an integer number. ADO providesfour
typesof collections.

0 A Connect i on object hastheerrorscollectionwhich containsal
Er r or objectscreatedinresponsetoasinglefailureinvolvingthe
datasource.
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0 A Command object has the Par anet er s collection which
contains al Par anmet er objects that can be applied to that
Command object.

0 A Recor dSet object hastheFi el ds collectionwhichcontains
al Fi el d objectsthat definethe columns of that Recor dset
object.

o In addition, the Connect i on, Command, Recor dSet and
Fi el d objectsal haveaPr operti es collection, whichcontains
al thePr operty objectsthat can beappliedto their respective
containing objects.

Events: Thisisnew inADO.ADO 2.0 introducesthe concept of events

toaprogranming modd . Eventsarenctificationsthat certain operations

are about to occur or have already occurred. You can use eventsin
general to efficiently orchestrate an application consisting of severa
asynchronoustasks.

If you know that an event isabout to occur, for example, acommit or a
delete, you have the opportunity to examinethe parametersand take
suitableaction. Thisisjust likeWindowsasking your permissontoddete
thefilesfromthe RecycleBin.

The events which inform you about the completion of a particular
operation, allow the application to proceed with the next step. Event
handlersare caled after an operation completesto notify you about the
completion of an asynchronous operation. ADO 2.0 introduces severa
operations that have been enhanced to optionally execute
asynchronoudly. For example, an gpplication that tartsan asynchronous
Recor dset .Open operation is notified by an execution complete
event when the operation concludes.

Therearetwo familiesof events:

Connecti onEvent s: Eventsareissued when transactionson a
connection begin, committed or rolled back, when commands execute
and connections start or end.

Recor dset Event s: Events are issued to report the progress of
dataretrievd inthefollowing cases: when you navigatethrough therows
of aRecor dset object, when you change afield in arow of a
Recor dset , when you changearow inaRecor dset or make
any changeintheentireRecor dset .

Accessing ADO Data Control

We can display thedatafromaRecor dset (datasource) usingADO code or
with the help of theADO datacontrol. In order tousetheADO Data, we need to
add the control to the form. The ADO data control works just like the Data



control that weworked on earlier. However, the Data control cannot work with 0 C’)*Cﬂvg igtg %bi ects
ADO, so weneed to add the ADO datacontrol. (ADO) an rimer

Right click the Toolbox and from the popup menu sel ect Components.
Figure 13.2 showsthe Componentsdial og box. NOTES

Components x

Controls | Designersl Insertable Dbiectsl

[C1studio Active Designer Controls ;I
[ LavoutDTC 1.0 Type Library

[ Microsoft Actives Plugin

[ Microsoft ADO Daka Conkral 6.0 (OLEDE)

[ Micrascft fgent Control 2.0 J
[ Microsoft Calendar Control 5.0

[[IMicrosoft Chart Control 6.0 (OLEDE)

[T Micrasaft Comm Cantral 8,0

[ Microsoft Commen Dialog Conkrol 6.0

[ Microsoft Data Bound Grid Control 5.0 (SP3)

[ Microsoft Data Bound List Controls 6.0

[ Microsoft DatatGrid Control 6.0 (CLEDE) =
[[] Micrasaft Datalist Contrals 6,0 (OLEDE) _|ﬂ Bl |
| »

| [ selected Items Only

—Microsoft HTML Object Library
Location: <\ WINDOWS! System32ymshtml.dll

QK I Cancel | Apply |

Fig. 13.2 Displaying Various VB Control Components

From thisdia og box, click Microsoft ADO DataControl 6.0 (OLEDB).
TheADO datacontrol getsadded to your Tool box.

Draw the ADO data control on your form and set the properties. Right
click theADO Datacontrol and select ADODC Propertiesfromthemenu. The
Property Pagesdiaog box will look likethis.

Figure 13.3 shows Property Pages dia og box
|

General | Authentication | RecordSource | Color | Font |

- Source of Connection

(" Ise Data Link File

" Use DDBEC Data Source Name

| ¥ Hew |
_Bud.. |

% IJse Connection Sting
| Buid...

Other Attributes: I

oK I Cancel | Happly | Help |

Fig. 13.3 Displaying Various ADODC Properties
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The Property Pages of theADODC alow you to specify alot moreinformation
than the Datacontrol. In the case of the Datacontrol, you only need to givethe
followingfour details:

- Thetype of database (Access, dBase, FoxPro...).

- TheNameof the database.

- Thetypeof recordset (Table, Dynaset, Snapshot).

- The RecordSource (A Table name, an SQL query...).

However, you may need to do alittlemoreinthe case of theADODC, the Property
Pagesof theADODC contain four tabs. They alow you to st thevarious properties
of theADODC. They are:

- General: Inthistab, you specify how the ADODC should connect to a
datasource. Therearethree options.

o UseDataLinksFile: Youwill needthisoptionif youaregoingto link
aTextbox or agrid or some such control to an application likeMS
Excel or MSWordviaDDE.

0 UseODBC Data Source Name: You can mention the name of the
DSN that we created by using the ODBC Data Source Administrator.
The DSNsadready created will bedisplayed in adrop-down ListBox.
You can sel ect the one you need to work with or you can build anew
DSN.

0 UseConnection Sring: You can build the connection string here by
clicking the “Build’ button. This will bring up a wizard and guide you
adong.

- Authentication: Thisletsyou enter Authenticationinformation likethe User

Name and Password.

- Recor dSour ce: Here you can specify the method of creating a
Recor dset . That is, you can indicate the Command Type
(adCmdUnknown or adCndText or adCmdTabl e or
adCmd St or edPr oc).

Table or Sored Procedure

If you chooseadCnrdTabl e inthe Command Type, then inthe Table or
Stored Procedure you can sdl ect the table name from the database. If you choose
the other options, then you have to enter the Stored Procedure or the SQL
Command Text.

Font and Color

The other two tabs, Font and Color alow you to customi sethe appearance of the
ADOQO datacontrol.



Using Bound Controls

Dataaware controls can be bound to theADODC just aswith the Data control.
Therearetwo new optionsthat aremade availablewiththeADO in Visua Basic
6.0. You can specify theDat a Menber andtheDat a For mat aongwith
theDat a Source andtheData Fi el d.

Cursors

Cursor isaset of pointer that pointsthe data. A cursor islikearesult set but the
actual dataisonthe server. You can createacursor by copying thedatafromthe
server totheclient. However, theorigina datawill beon the server only. A cursor
isavailablefor browsing, reporting and other usesuntil itisclosed.

You can use various types of cursors provided by the VB and for each
cursor type aspecific constant is defined. The constants are used to invoke and
initidisethevariouscursor types. Table 13.1 liststhe various constants and their
functioning.

Table 13.1 Various Constants and Their Description

Constant Cursor Type Description

adOpenDynamic Invoke and initialise | Enablesyou to view all the
Dynamic type cursor | data changes, such as addition,
deletion and changes
performed by other userson a

Recordset.
adOpenKeyset Invoke and initialise | Enablesyou to view only some
Key type cursor of the data changeson a

Recordset performed by
other users. For example,
keytype cursor enables you to
view the records that other
usersadd to aRecordset.

adOpenStatic Invoke and initidlise | Enablesyou to view a static
static type cursor copy of aRecordset. It
means you cannot view any of
the changes performed by

other userson aRecordset.

adOpenForwardOnly | Invoke and initialise | Behaveslike the static type
static type cursor cursor except that it enables
you to scroll forward only
through the recordsin a
Recordset.
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Using Cursor

Thefollowing sequenceof stepsimplementsan exampleto show how you can use
acursor typein your program.

1.
2.
3.

Open anew VB project.
Createfour command buttons, two Text Boxes andtwo labels.

Changethe caption and name of thefour command buttonsto First, Next,
Previousand Last, respectively.

Deletethe Text property of thetwo Text Boxes.

Changethecaption of thetwolabe sto Emp_nameand Emp_ID asshown
inthefollowingfigure.

Figure 13.4 showsForm1 Screen.

Now, create adatabase and create an Employeetablein the database.
Enter someentriesin the database as showninthefollowingfigure.
Figure 13.5 shows database entries.

Createthe Customer Data Source Name (DSN) that usesMicrosoft Access
driver for connecting your application to theM SA ccess database.

Fig. 13.4 Displaying all the Labels, Text Boxes and Command Buttons
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emp_name

John
Kan 24 NOTES
smith 25

akash

Fig. 13.5 Displaying all the Database Entries

9. Now, open the Codewindow and writethefollowing linesof code:

public con As New ADODB.Connection ‘' connection object is
‘declared to create a session with the database

public rs As New ADODB.Recordset
Private Sub First Click()

rs.MoveFirst ' Moves the control to the first record in
the ‘database

Textl.Text = rs!emp_name ' print the emp_name value in
the ' first text box

Text2.Text = rs!emp_id ‘' print the emp_name value in the
‘second text box
End Sub

Private Sub Form Load()
Dim i1 As Integer
con.Open (“dsn=customer”)’ Opens connection

rs.Open “select* from Employee”, con, adOpenDynamic,
adLockOptimistic ' using adOpenDynamic cursor which enables
‘vou to move in any direction in the database.

End Sub
Private Sub Last_Click()

rs.MoveLast ‘' Moves the control to the last record in the
‘database

Textl.Text = rs'!emp_name
Text2.Text = rs!emp_id
End Sub

Private Sub Next_Click() ' implement to move the control
to ‘the next record in the database.

rs.MoveNext
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rs.Movelast

End If

Textl.Text = rs!emp_name
NOTES .
Text2.Text = rslemp_id
End Sub

Private Sub Previous_Click() ‘' implement to move the control
to ‘the previous record in the database.

rs.MovePrevious

If rs.BOF = True Then
rs.MoveFirst

End If

Textl.Text = rs!emp_name
Text2.Text = rs!emp_id
End Sub

Figure 13.6 showsthe Code window for using cursor
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Fig. 13.6 Displaying the Code Window for Using Cursor

10. Add the Microsoft ActiveX Data Objects 2.1 Library reference to the
program.
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11. Compilethe program. Now you can perform any of the above operations, Active Data Objects
such asFirst and Previous. For example, if you click the First button, then (ADO) and ADO Primer
itwill givethefirst entry datain the database. Figure 13.7 showsthefirst
entry datain the database.

wrormt =10l x|

NOTES

Emp_Mame |Johr. Emd_ID 23

Next Previous Last

Fig. 13.7 Displaying the Text Boxes Containing the First Entry Data in the Database
L ocking

Lockingisatechniquethat isusedinamultiuser database environment to prevent
usersfrom editing one or more records on the database. For example, you are
workinginamultiuser database environment and want to edit database records.
Whileediting therecords, you need locking to prevent all the other usersonthe
database fromtrying to edit the samerecord at the sametime.

Therearefour different levelsat which you can lock datain adatabase record.
LockType property isused to control the locking levels and this property
containsthefollowing four vaues.

- AdLockReadOnl y: Sets a record’s data as read only type. Now, the
userscan only read the dataon the records and cannot perform any change.

- AdLockPessi m sti c: Locksarecord for al the other userswhen
you areworking on that record.

- AdLockOpti m sti c: Locks arecord for al the other users when
you call theUpdat e method to modify that record.

- AdLockBat chOpt i m sti c: Updates more than one record at a
time with the Updat eBat ch method call. Until you call the
Updat eBat ch method, all of your changesare cached locally.

Self-Instructional
Material 269



Active Data Objects
(ADO) and ADO Primer

270

NOTES

Self-Instructional
Material

Thesyntax to definevaluesfortheLock Type propertyis:
<Recordset name>. LockType = <Value>

Intheabovesyntax, theRecor dset name referstothe name of the database
Recor dset . And Val ue refers to one of the four values, such as
AdLockReadOnly or AdLockPessi m sti c.

Convert DAO Code to ADO
DAOtoADO Object Map

DAO ADO (ADODB) Note
DBEnNgine None
Workspace | None

Database Connection

Recordset Recordset

Dynaset- Keyset Retrieves a set of pointersto the
Type records in the recordset.

Snapshot- Static Both retrieve full records, but a Static
Type recordset can be updated.

Table-Type Keyset with
adCmdTableDirect option.

Field Field When referred to in arecordset.
DAO
Open aRecordset

Dim db as Database

Dim rs as DAO.Recordset

Set db = CurrentDB()

Set rs = db.OpenRecordset (“Employees”)
Edit aRecordset

rs.Edit

rs(“TextFieldName”) = “NewValue”

rs.Update
ADO

Open aRecordset
Dim rs as New ADODB.Recordset
rs.Open “Employees”, CurrentProject.Connection, _
adOpenKeySet, adLockOptimistic
Edit aRecordset
rs(“TextFieldName”) = “NewValue”

rs.Update
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Check Your Progress

. What isthefull form of ISAM?
. Why we use API’s in programming? NOTES
. Writeone serviceprovided by OLE DB.

. Explaintheterm Error for ActiveX DataObject model.

. State about the Cursorsfor accessing ADO.

. List thename of the properter used inlocking.

. Writethe syntax to defineva uesfor the Lock Type property.

~N o 0o A WDN P

13.3 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Recor dSet referstotheset of records (or smply atable) that areretrieved
from an obj ect as determined by RecordSource property.

2. Application Programming Interface (AP!) that enablesapplicationstogain
accessand modify awide variety of datasources.

3. OLE DB provides cursor servicewhich isdefined asatemporary, read
only table that saves the results of aquery with an assigned name. The
cursor isavailablefor browsing, reporting or other usesuntil it isclosed.

4. Errorscan occur at any timein your application due to the data source
being corrupted or renamed by somebody or the Password being changed
or for many other reasonsthat aprogrammer can understand. Thisresults
in not being ableto establish aconnection, executeacommand or perform
an operation on an object in asuitable sate (for exampl e, attempting to use
aRecor dset object that has not been initialised). Thiserror object
behavesliketheerror objectin DAO.

5. Cursorisaset of pointer that pointsthedata. A cursor islikearesult set but
theactud dataison theserver. You can createacursor by copying the data
from the server totheclient. However, theorigina datawill beontheserver
only. A cursor isavailablefor brows ng, reporting and other usesuntil itis
closed.

6. AdLockReadOnly,
AdLockOptimistic,
AdLockPessmidtic,
AdLockBatchOptimistic.
7. Thesyntax to definevauesfortheLockType propertyis:

<Recordset name>. LockType = <Value>
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13.4 SUMMARY

- The record being pointed to at any given moment is called the “current

record’.

- TheRecor dSet abject can also be used to modify adatabase by using

itsmethodsfor it, suchas AddNew (for adding arecord), Updat e (for
updating arecord) and Del et e (for deletingarecord). Let uslearnto
usethese methodsthrough Recor dSet .

- ECF (End of File) isaBoolean property of theRecor dSet object that

turnstruewhenthereisan attempt of moving forward passingthelast record
inaRecor dSet .

- BCF (Beginning of File) isaBoolean property of theRecor dSet  object

that turnstrue when thereisan attempt of moving backward passing the
firstrecordinaRecor dSet .

- Inthe above exampleyou saw that changesto arecord are automatically

updated with thedatacontrol when the user moves off that record. Thisis
caledtheUpdat e method of theRecor dSet object of theworking
datacontrol.

- You also saw that if the EOFAct i on of the data control is set to ‘2—

AddNew’, the AddNew method of the Recor dSet object will be
invoked by the data control, that causes the clearance of al the bound
controls so that data can be entered by the user.

- TheUpdat e and AddNew methods can also beinvoked through code

inadditionto being automatically invoked through thedatacontrol . Thereis
alsoaDel et e method of the Recor dSet object.

- Which can only be invoked through code; it cannot be automatically

accessed through the data control.

- Remote Data Objects (RDO) connect to databases using ODBC. You set

up ODBC connectionsto databases using the ODBC item inthe Windows
Control Pand and then use oneof those connectionswiththe RDO.

- ActiveX DataObjects (ADO) isthe new dataaccesstechnology offered

by Microsoft.

- ADO is meant to replace Data Access Objects (DAO), Remote Data

Objects (RDO) and Open Database Connectivity (ODBC).

- Thismeansthat al new programmersmust embracethisnew offering from

Microsoft.

- OLE DB isaset of Component Object Model (COM) interfaces that

provide uniform accessto the datastored in diverseinformation sources.



- OLEDBisdefined asanew low leve interfacethat isapart of the Universal
DataAccessplatform.

- Itisdefined asagenerd purposeset of interfacesdesignedtolet devel opers
build dataaccesstool sas componentsusing the COM.

- ADO enablesyour client applicationsto accessand manipulatedatain a
database server through any of the OLE DB providers.

- According to Microsoft, “ADO’s primary benefits are ease of use, high
speed, low memory overheadsand asmall disk footprint.

- ADO supports key features for building client-server and Web based
applications.”

- The ADO features an object model likethe DAO andtheRDO butitis
muchflatter.

- Inthecaseof the DAO, you had seventeen objectsand in the case of the
ADO, you haveonly seven objects. Besides, you do not havetofollow a
srict hierarchy when working with these objectsinADO.

- For example, unlikein the caseof ADO, inthe DAO you cannot createa
recordset without using the database obj ect.

- Specifies columns, tables and valuesin an SQL command as variable
parameters.

- Executesacommand and storetheresult, if the command isreturning row,
inacache. Recor dset asoallowsauser tosort, view or edit thedata
and up-to-date the data source.

- You can access a data source using a Connecti on object. A
Connecti on represents an open session or Connecti on toa
datasource.

- A Connect i on object specifiesthename of adatasource, the provider
that will be used to accessthe dataand other parameters.

- Your gpplication can gain accessto adatasourcedirectly (sometimescalled
atwo-tier system) or indirectly (sometimescalled athree-tier system) through
anintermediary likethe Internet Information Server.

- Onceaconnection has been establi shed with the datasource, thedatahas
to beextracted.

- Thisisdone by usinga Conmand object. ACommand adds, deletes
and updatesdatain the datasourceor retrievesdatain theform of rowsin
atable.

- A commandtoretrievedatacan bequdified by usngparameters. Parameters
are argumentsto acommand that alter the result of the execution of the
command.
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- AlthoughADO alowsyouto accessany typeof data, here our discussion

islimited to the datafrom adatabase. The Command object when executed
will return aset of rowsfrom one or moretables. Thisset of rowsiscalled
Recor dset .

- Arowof aRecor dset consistsof oneor morefields. If youenvisiona

Recor dset asatwo-dimensiond grid, thefieldslineup toform columns.

- Errorscan occur at any timein your application due to the data source

being corrupted or renamed by somebody or the Password being changed
or for many other reasonsthat aprogrammer can understand.

- EachADO object hasaset of unique propertiesthat either describesor

controlsthe behaviour of that object. There aretwo typesof properties:
built-inand dynamic.

- Justasin DAO, ADO providescollections, atype of object that contains

other objectsof aparticular type.

- Thisisnew in ADO. ADO 2.0 introduces the concept of eventsto a

programming model. Events are notificationsthat certain operationsare
about to occur or have already occurred.

- Eventsareissued when transactions on aconnection begin, committed or

rolled back, when commands execute and connections start or end.

- Eventsareissued to report the progress of dataretrieval inthefollowing

cases. when you navigate through the rows of aRecor dset object,
when you changeafieldinarow of aRecor dset , whenyou changea
rowinaRecor dset or makeany changeintheentireRecor dset .

- Wecandisplay thedatafromaRecor dset (datasource) usngADO

code or with the help of theADO datacontrol. In order to usetheADO
Data, we need to add the control to theform.

- Youwill needthisoptionif you aregoingto link aTextbox or agrid or some

such control to an application likeM S Excel or MSWord viaDDE.

- Theother two tabs, Font and Color allow you to customise the appearance

of theADO datacontrol.

- Cursor isaset of pointer that pointsthedata. A cursor islikearesult set but

theactual dataisontheserver.

- Lockingisatechniquethat isused inamultiuser database environment to

prevent usersfrom editing oneor morerecordson thedatabase. For example,
you are working in amultiuser database environment and want to edit
database records.
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- ADO DataContral: Itistheprincipd interface between aV B application
and adatabase, which can be used without writing any codeat al. NOTES

. DataContral: Itisalink between information in the user’s database and
the bound controlsthat the user usesto display theinformation.

- RecordSet: It refers to the set of records (or smply atable) that are
retrieved from an obj ect as determined by RecordSource property.

- Parameter: A parameter representsavaluethat the procedure expects$
you to passwhen you call it.

- Snapshots-type Recor dSet: Itisastatic copy of aset of recordsthat the
user can useto find dataor generate reports.

- Cursor: Cursor isaset of pointer that pointsthedata. A cursor islikea
result set but the actual dataison the server. You can create acursor by
copying thedatafrom the server totheclient.

- Locking: Locking is a technique that is used in a multiuser database
environment to prevent users from editing one or more records on the
database.

-4

13.6 SELF ASSESSMENT QUESTIONS AND
EXERCISES

Short-Answer Questions

1. DefinethetermActiveX DataObjects.

State about the Remote Data Objects.
WhatisOLEDB?

Why weuse OLE DB?
ElaborateontheActiveX DataObject Model.
Explaintheterm AccessngADO datacontrol.
7. Definethetermlocking.

S L O

Long-Answer Questions

1. Describethevarioussteps of accessing datathrough ADO control.

2. What are Recor dSet and itstypes? Explain accessing, navigating,
modifying datain adatabase through Recor dSet .

3. Discuss briefly adding, updating and deleting records with the help of
example
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4. Writethe advantages and disadvantage of DAO, RDO andADO.

5. DiscussActiveX dataobject model and the activitiesthat are performed
by the classes and objects of ADO model.

6. Briefly describethe cursors. Discussthe steps acursor typein programs.
Give codeto support you answers.

7. Describetheterm Locking and itsproperties.
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14.11 Further Readings

NOTES

14.0 INTRODUCTION

Applications communicate with adatabasefor two bas ¢ functions or purposes.
First functionisto retrievethe datastored in the database and to presentitina
user-friendly manner, and second function isto update the exi sting database by
inserting the data, modifying the dataand del eting the datathat isnot required.

Microsoft ActiveX Data Objects.NET (ADO.NET) isconsidered as a
model, a part of the .NET framework that is specifically used by the .NET
applicationsfor retrieving, accessing and updating data. The datathat residesor
existsin adatabaseisretrieved through the dataprovider. Various components of
the dataprovider retrieve the dataand also update the data.

ADO.NET isalarge set of .NET class that enable us to retrieve data,
manipul ate data, and update data sourcesin variousways. Asanintegral part of
the NET framework, it sharesmany of itsfeatures, such asmulti-language support,
garbage collection, just-in-time compil ation, object-oriented design, and dynamic
caching. It hasupgraded featuresin comparison to the previousversionsof ADO.
Consequently, the ADO.NET is considered as a core component of any data-
driven .NET application or Web Services.
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Furthermore, theADO.NET isapart of the .NET framework architecture.
Itisamodel used by .NET applications to communicate with a database for
retrieving, ng, and updating data.

Inthisunit, you will study about the database connectivity, retrieving a
recordset, creating aquery dynamicaly, using aparameterized query, using action
queries, saving, adding, editing and closing the database connection.

14.1 OBJECTIVES

After going throughthisunit, you will beableto:
- Connect databaseto Visua Basic applications
- Elaborate on the concept of editing, saving, adding and deleting records
- Discussthe significanceof retrieving RecordSet fromthe database
- Createaquery dynamicaly
- Usetheparameterized query and action queries
- Explain about thebrowsi ng of datafrom the data source
- Closethedatabase connection

14.2 DATABASE CONNECTIVITY

Microsoft’s ActiveX Data Objects (ADO) is the new data access technology
devel oped by Microsoft. It comprisesof aset of Component Object Modd (COM)
objectsfor accessing data sources. Asasignificant part of MDAC (Microsoft
Data Access Components), ADO provides a middleware layer between
programming languagesand OLE DB (Object Linkingand Embedding, DataBase),
ameansof access g datastores, whether databases or not, inauniform manner.
ADO allowstowrite programsfor accessing datafrom the data source without
even knowing how the database isimplemented, but the programmer must know
about the database connection. Microsoft introduced ADO in October 1996,
positioning the software as a successor to Microsoft’s earlier object layers for
accessing datasources, including RDO (Remote Data Objects) and DAO (Data
Access Objects).

ADO issupported in any development language that supports binding to
binary COM interfaces. These languagesinclude ASP (Active Server Pages),
Delphi, PowerBuilder, and Visua Basicfor Applications(VBA).ADO.NET has
replaced ADO as the primary mode for targeting Windows application
development. ADO.NET followsthe same design pattern asADO, enabling an
ADO devel oper an easy path forward when moving to the .NET framework.

Open anew project to connect it to adatasource by usingADO. To use
ADOinyour project, you haveto makeareferencetoit. For this, click Projects
and from themenu sel ect References.
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References - Projectl

EI the Database

Available References:

[ ]LESoftware 1.0 Type Library - Cancel |

[Jlicdll 1.0 Type Library j NOTES
[]LM Library

[]MediaPlayer 1.0 Type Library Browse... |

[_IMessenger API Type Library =l

O Messenger Extensions Type Library l'

[ Messenger Private Type Library

[ Messenger Type Library Priority

[ ] Microsoft Active Server Pages Object Library Help |

[] Micrasoft ActiveMovie Control ﬂ

[ Microsoft ActiveX Data Objects (Multi-dimensional) 2.
[ Microsoft ActiveX Data Objects 2.0 Library
[] Microsoft: ActiveX Data Objects 2.1 Library

[ 'IIMin:rcsscnﬂ: ActiveX Data Obiects 2.5|Librarv _lﬂ
4 v

—OLE Automation

Location:  CHWINDOWS system32istdole2. tb
Language: Standard

Fromthelist displayed in the References dial og box, sel ect the Microsoft
ActiveX Data Objects 2.0 Library and the Microsoft ActiveX Data Objects
Recordset 2.0 Library. Now you can useADO in your project.

In order to achieve our objective of accessing adatasource, extractinga
set of recordsfrom it and manipulating or editingthe Recor dSet andfinally
updating the datasource, we haveto follow the steps given below:

M ake aconnection to adatasource.
Create acommand to specify the recordsto be extracted.
Executethe command.

Navigate and edit thedatain the Recor dSet (We assumethat the
dataisreturned asaRecor dSet ).

Update the data source with changes made to the data in the
Recor dSet .

Please note that whileusing ADO, we do not haveto strictly follow the
hierarchy.

The Data Source

What we need now is a data source. Let us use the Invoice.mdb as our data
source. After deciding that Invoi ce.mdb isour datasource, we need to definethe
data source by using the Open Data Base Connectivity (ODBC) Data Source
Adminigrator.
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The ODBC Data Source Administr ator

ODBC is defined as *“A standard protocol for database servers. ODBC has drivers
for variousdatabasesthat enabl e the applicationsto connect to the databases and
access their data.” The condition is that these databases must have Structure Query
Language (SQL) asthe standard for data access.
From the Control Pand, double-click theAdministrative Tools® ODBC
icon.
&"10DBC Data Source Administrator 3 2|

User DSN I System DSN | File DSN | Drivers | Tracing | Connection Pooling | About |

User Data Sources:

MName I Diriver | Add... |
Microsoft dBaze Diver [*.dbf]

Excel Files Microzoft Excel Driver [ xls) Remaove

MS Access Database  Microsoft Access Driver [*.mdb)

‘isual FoxPro Database Microsoft Visual FoxPrao Driver Configure... |

Yisual FoxPro Tables Microsoft Visual FoxPra Driver

4n ODBC User data source stores information about how to connect to
the indicated data provider. A Uszer data source is only visible to pou,
and can only be used on the current machine.

ok I Cancel | Loply | Help |

Click the Add button to add a data source. Another dialog box will be
displayed, askingyouto select thedriver.

Create New Data Source x|

Select a driver for which you want to set up a data source.

Name : Y -

Diriver da Microsoft para arquivos texto [k gl 4
Drriver do Microsoft Access [*.mdb) 4
Driver da Microsoft dB ase (* dbf] 4
Diriver do Microsoft Excel(™. xls) 4
Driver do Micrasoft Paradox [*.db ) 4
Diiver para o Microsoft Yisual FoxPro B
4
4
4
£

Microzoft Access Driver [*.mdb]
Microsoft Access-Treiber [*.mdb)

Microzoft dBase Driver [*.dbf) e
Mimraeaft AR sea WER Muar (% ARA
4 f »

¢ Back I Finish I Cancel




Select Microsoft Accessdriver (*.mdb) sincewe aregoing towork on our
Invoice.mdb. Click Finish. The next dialog box displayed will ask you to specify
the name of the database.

Data Source Name: | ok |
Description: |
Cancel
Database Q
Database: Help

Create. .. | Repair... l Enmpact.._l

Advanced... |

— Spstem Datab

* None
" Database:

Options>> ]

Click Select to choosethe name of the . mdb file. After selecting the .mdb
file, enter the name of the datasource. You will be using thisnameasthe DSN
(Data Source Name). Click OK and exit from the ODBC administrator.

Wewill usethe Data Source Name given hereinthefollowing example.
Using the Data Source Name in Our Project
Inthe Generd declaration, add thefollowing linesof code:

Dim adocon As New ADODB.Connection
Dim rs As Recordset
Dim strconnect As String
The first line declares and sets ‘adocon’ as an ADODB connection object. You
can declaretheaboveasfollows:
Dim adocon as ADODB.Connection
Inthe Form_Load event you can say
Set adocon = New ADODB.Connection
We have declared the connection object. Now to set the connection to adata
source, add thefollowing linesof codeinthe Form_L oad event:
adocon.ConnectionString = “DSN=dsnname”

This line will set the connection string property of the “adocon’ object to the data
source name. Remember that the name of the Data Source Nameentered inthe
ODBC administrator must be given here. The next line opensthe database.
adocon.Open
Add the line “MsgBox adocon.DefaultDatabase” in the above code and
check if the database has been opened.

Run the program and checkout if you have managed to set up aconnection

with thedatasourceusing ADO.
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14.3 RETRIEVING A RECORDSET

To provideaccesstoADO Recor dSet and Recor d objectsfromADO.NET,
the OLE DB .NET Data Provider overloads the Fi | I method of the
O eDbDat aAdapt er to accept an ADO Recor dSet object or anADO
Recor d object. FillingaDat aSet with the contentsof anADO object isa
one-way operation. That is, datacan beimported fromtheADO Recor dSet
or Recor d into the Dat aSet , but any updates to the data must be handled
explicitly by either ADO.NET or ADO.

14.3.1 What is Data Provider?

A dataprovider isacontrol or object or mechanism that providesdatafor use by
connecting to asource of data, for example adatabase or atext file. The data
provider makesdataconnectivity much easer by hiding most of theimplementation
of datastorage.

14.3.2 What is OLE DB?

OLE DB (Object Linking and Embedding, DataBase) isthe underlying system
sarvicethat aprogrammer usingADO actualy uses. OLE DB isaset of interfaces
that providesapplicationswith uniform accessto datastored indiverseinformation
sourcesor datastores. OLE DB issuitablefor relational and non-relational data
sources. Thatis, with OLE DB, you can accessd| types of databasesinthe same
manne.

14.3.3 Accessing Database using ADO Control

We can accessMicrosoft Access database using ActiveX DataObject DataControl
(ADODC). Youcan createVB applicationsusngADO DC intwo ways:

- EmployingADO DCinteractively usng VB connection Wizard DataAcocess
UsingADO.

- Writing code, i.e., programmingADO (ADO DB).
Setting Up and using ADO Data Control

DesignaVisua Basic (VB) application that displaystherecords of table A uthor
using the Microsoft Access database option.



2. Gotothe Project menu and select Component (shown in the screenshot

given below). Now add two new controlsto your project.
* The Microsoft ADO Data Control (OLE DB)
* The Microsoft Hierarchical Flex Grid Control 6.0

Conirol: | Demgrne | Inossiable Mbjects |

fadke 1 OType by ]

ek Certer 01,0 Trpe Ly
el 1.0 Tvpa Lbeary

15huckn Sebis Desines Conlos
LagouhDTC 10 Type Libvary

(= fivaber fetes! Cartral ned e
B Mt o &1 Tt Cartes) 8,050 (CLEDED

Mecectt Aoent Condrl 2.0

Meoseft Calenda Contol 5.0
Mot Tt Corird &1 ILECE)
| Mot Comm Contrd 6.0

Mot ¢ " TE S el
€ ¥ [ Seleted Rens vy
Fiesaft 800 Dk Corie .0 (60 {UFEE]
Lecation: - CARINDONS gyatande MEADDDE. 00K
0 | s | aw |

Youwill findthat your tool box isnow popul ated with two moreiconsasshownin

the screenshot given below.

Microsoft
Hierarchical
Flexi Grid

ot

Geral =

B A

- %
[/ Cee@L

P EEPGD 1
g

QiLfEeC

T E

?
A

3. Now change the Caption of your main form to ‘Example of ADO Control’.

Carvek | g | el et |

Mot Data Bourd Lt Contras £.1
Moot Dacadid Conrol £ 0 (51 OLEDE)
st Dt bt Cortrcs 6. [CLEDS)

Mernaoft Daaitopeaber Control 6,0 [SLEDE
Wicrasmit Diractfrimaian Media Controls

Moot HTL Dbiee: Lbrary
Meanoft Irberrat Zarkrss
Mt Inteerit Traraiar Carbial s 1

Mivearft Ferms 2.0 Of|wet Lbrary

Locatn OO0 WS SysETSRTRO 0L

Meraeoft DataBourd Grid Contrel B0 (3R} &

 Wimiert Hisrarshics Festais Corbid 6 00IE

< 3

[ Seladied ey Orly

Coes | ipoy t

Adodc Data
Control

////’
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Connecting to Setting Up ADO Control

the Database
4. AddanADO datacontrol totheform usingtheADO DCtool and drawing
it ontheform. Nameit asAdodcl and changeitsVisibleproperty tofalse.

. Right-click thiscontrol and select the ADODC propertiesoptionfromthe
shortcut menu that appears.

NOTES 5

6. Thiswill invoketheProperty Pages(refer screenshot given below) for the
ADO DC control that you added in your project. Now, under the Gener al
tab, select the source of connection as Use Connection Stringand click on
the Build button. Alternatively, just select theADO Datacontrol and click
the expression builder button inits Connection property or click inits

(Custom) property.
General | Authentication | RecordSource | Color | Font
Sowrce of Connection

" Use Data Link Fils
Uza ODBC Data Sowcea Name

f* Use Connechion Sting
Buid \

Othes Attnbutes:

ok | Cancel Help

Connect to Database

7. Now goto another Dialog Box ® Datal ink Properties® PopsUp.
Select Microsoft Jet 4.0 OLE DB provider for Microsoft Accessfromthe
list that appearsand click next.

Provider | Connection | advanced | Al
Soloct the data you want to connoct to:

OLE DB FProvider[s]

Microesoft Jot 251 OLE DE Frowvidor

Microzoft Jdet 4 0 OLE DB Prowides

Microsofit OLE DB Provider For Data kMining Ssivices
Microzoft OLE DB Provider for Indexing Service
Microaaft OLE DB Pravider for Intemet Publisbianog
Micrasoft OLE DB Prowvider for ODBC Dirvers
Miciosolt OLE DE Provider for OLAP Services
Microzoft OLE DB Frovider for OLAP Services B.0
Miciosalt OLE DB Praviider bor Dliacle

Miciozolt OLE DB Provider for SOL Seives
Microszoft OLE DB Simple Provider

MES D atabhape

OLE DB Provides for Micrasoft Directon: Services

Mext >

OE Carwcel Help
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8. Sinceyou do not haveto choosefrom multiple servers, just typeavalid Connecting to

user name and password entry inthedia og that appearsasshown below in the Database
the screenshot. The new window will appesr, click ontheTest Connection
button.
o NOTES
Provider Connechon | Advanced | Al |

S pecify the following to connect to Access data
1. Select on enter & database name

[C.\Program Files\Microsolt Visual Studic\WBSS\BIBLIO ... |

2 Enter informahion to log on lo the databasse=

L ser rimrve |

I Hlank password | Allowy saving passweorc

T e=xt Connechon

Ok | Cancel J Help

Now, thisVB wizard will setup a connection to the Microsoft Access
database. If the connection test issuccessful, thefollowing Dia og Box will
appear.

e
.Le,ﬁ:a

l‘) Test connection succeeded.
-

QK

9. Click OK intheDataL ink PropertiesDialog Box and then againinthe
Property Pages Dialog Box.

Specifying the Record Source

10. Now, onceagainintheProperty Pages(bringit by right-clickingtheADO
control and sel ecting properties), under the Recor dSour cetab, specify
the

RecordSourceby first selecting the Command Typeas2-adCmdTable
and then by selecting the desired datatable from the database, as shown
below.
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2 [ i
X | ed)
General | Autrentestior RecardSauce | Color | Fert General | Authertication FlesordSource | Color | Fort
FecocSouce Recoids ource
Command Type Corrmand Type
[7. adCmdTabe = _-g 2. sdCreTack hd
Tzbie or Stored Procadure Name Tabke or Sicred Procedure Mame
- Authiors |
Command Text [ Corrmand Test (SOL)
oK. ! Cocel | Aprhy Hep | | Caredl | Ak Help |

The Command Type basically specifiesthe type of data source to which the
ADO control isattached. It can takeany of thefollowing valuesasshowninthe

Table14.1.
Table 14.1 Values Taken by Command Type
Constant Description
adCmdText The Source contains a SQI command. such as a SELECT statement,
adCmdTable The Source string contains the name of a table to be retrieved. (ADO

itself creates a SQL query.) Using this option is not recommended
because it can pull in too many records. But here, since we know that
there are many records in Authors table, we have used it.

adCmdStoredProc | The Source string contains the name of a stored procedure (not

applicable to Oracle).

adCmdUnknown | This constant indicates that the type of command in the Source

argument 1s not known. Using this option 1s inefficient.

11.

12.
13.

14.

After setting up theADO control, add aHierarchical Flex Grid to your
form by pickingthe HflexGrid tool and drawingit onyour mainform. The
HflexGrid helpsto show datain thetabular form.

Set the Name property of HflexGrid to HfGrid1.

Sdlect theHflexGrid control and inthe Propertieswindow, first of dll, setits
DataSour ce property toAdodcl, the name of ADO datacontrol must be
included intheproject (refer screenshot given below).

Now to set other properties, bring its Property Pages Dialog Box by
Right-clicking onthe HflexGrid control and sdlecting the Property option
(as shown below). Further, under the General tab of Property Pages, set
number of Columnsto 8, fix Rowsto 1, andfix Colsto 1andclick OK. You
can adjust the height and width of the control ontheform by draggingits
handles.



General | Bands | Stule Font | Color | Picture
Hows: | o Fised Bows: |1
Codumns 2 Fixed Cols: |1

v AllowBigSelection

ScrollBars: m FillStyle: m
HighLight: 1 - Abvays - Selechoniode: 0- Free -~
FocusRect: ﬁughti- Allowl serR esizing: |0-Mone  =|
BandDeplay: IEJ Honzontal = | RowSizmnaMode: 0 - Indradual -
M ousePointer m

oK : Cancel Help

15. Saveyour project and runit.

Check Your Progress

. Explain about Microsoft'sActiveX DataObjects (ADO).

. List out the steps for accessing a data source, extracting records and
updating the datasource.

. Writedownthefull form of ODBC.

. Givedefinitionof ODBC.

. Explain about the dataprovider.

. What do you mean by OLE control ?

. Statethewaysto create VB application usingActiveX DataObject Data
Control (ADODC).

N B

~N o 0o AW

14.4 WORKING WITH QUERIES

A query isaway of requesting information from the database. A database query
can be either a select query or an action query. A select query is aquery for
retrieving data, while an action query requests additional actionsto beperformed
onthedata, like deletion, insertion, and updating. Visual Basic supports SQL
(Structured Query Language) to declare and run required queries.

Dynamic SQL is a programming technigue that enables to build SQL
satementsdynamicaly at runtime. Moregenera purposeand flexibleapplications
can be created using the Dynamic SQL becausethefull text of aSQL statement
may be unknown at compilation. For example, Dynamic SQL helpsin creatinga
procedurethat operates on atablewhose name may not beknowntill runtime.

SQL Server providesdifferent methodsfor running adynamicaly built SQL
statement. The Dynamic SQL query can bewritten with parameters. Thesimple
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method is, within the declaration you can pass parametersinto your WHERE
clauseof your SQL statement. Condder thefollowing examplefor findingal records
from the customers table where City = ‘DELHI’. The example code is,
DECLARE @city wvarchar (75)
SET @city = ‘DELHI’

SELECT * FROM Person.Address WHERE City = @city
14.4.1 Parameterized Queries

Parameterized queriesare basi cally the same asan ordinary query, but they alow
you to make use of parametersinside your queries. A parameter is additional
information you can provideto an SQL query. Thisinformation usualy worksin
conjunctionwith aconditioninsdethe SQL query.

A smpleexampleof an SQL Query containinga parameter lookslikethis:

“Select * From StudentInfo where StudentName = @Name”

Inthiscase, Name isaparameter. To provideavalueto the parameter, you
can usethefollowing VB.NET code:

‘Create Parameter Instead Of Hardcoding Values

‘Name = whatever txtSearch Contains

oleAccCommand.Parameters.AddWithvValue (“Name”,
txtSearch. Text)

Inthe above codewe have added aparameter toa command calledNane
and providethe value of whatever text has been entered intothet xt Sear ch
Text Box. Theuser can now typeany valueinsdethet xt Sear ch Text Box,
andit will beadded tothefinal query that will run onthedatabase. Another way to
add parameter inthe codeisasfollows:

command . Parameters.Add (“@StudentNumber”, SqglDbType.Int)
command.Parameters (“"@StudentNumber”) .Value =
txtStudentNumber . Text
Inthe above code, inthefirst linethe parameter iscreated to set its data
type. Inthenextling, avalueisadded automatically when the codeis executed.
Following examplewill makethe concept clear.

To get abetter understanding of how parameterswork, wewill make use
of Visual Basic6.0. Start anew WindowsFormsProj ect. Following figurewill
demonstrate how to use Parameterswithin your queriesto aMicrosoft Access

DataBase.



Connecting to

o' Access = Ech ™| the Database
Name
Sumame NOTES

Student Number

| Search | ‘ Clear ‘

‘_ Add | Update | | Delete || Next Form |

Createatablenamed Sudentlnfo inside adatabase namedSudents, and then
cregtethefollowingthreefidds:

1. Student Nane, which hasaText DataType.
2. St udent Sur nane, which hasaText DataType.
3. Student Nunber , which hasNumeric DataType.

Navigate to your desired Form’s code window and add the following Imports
statement to import the Namespace equipped to handle Microsoft Access
DataBase:

Imports System.Data.OleDb ‘Import Access Db Handling
Capabilities
Add thefollowing modular variables, which can beused intheform(s):
‘Access Database Connection String

Dim strAccConn As String =
“Provider=Microsoft.ACE.OLEDB.12.0; Data
Source=C: \Users\HannesTheGreat \Documents\Students.accdb; Persist
Security Info=False;”

‘Object To Use As SQL Query

Dim strAccQuery As String

‘Access Database Connection
Dim oleAccCon As OleDbConnection

A string object is created with Microsoft Access Connection String
I nfor mation. Specify the exact |ocation of the Microsoft Access Database as
well assecurity information.

Addthe Form_L oad event:

Private Sub Forml_Load (sender As Object, e As EventArgs)
Handles MyBase.Load

Self-Instructional
Material 289



Connecting to
the Database

NOTES

Self-Instructional
290 Material

‘Search SQL Query
‘This Query Simply Retrieves All Information

strAccQuery = “Select * From StudentInfo”

‘Instantiate Connection Object

oleAccCon = New OleDbConnection (strAccConn)

‘Using Structure Simplifies Garbage Collection And
Ensures That The Object Will Be Disposed Of Correctly
Afterwards

Using oleAccCon

‘Create Command Object, To Make Use Of SQL Query

Dim oleAccCommand As New
OleDbCommand (strAccQuery, oleAccCon)

‘Open Connection To The Database
oleAccCon.Open ()
‘Reader Object To Traverse Through Found Records

Dim oleAccReader As OleDbDataReader =
oleAccCommand . ExecuteReader ()

‘If The Reader Finds Rows

If oleAccReader.HasRows Then

‘Retrieve The Content, For Each Match
While oleAccReader.Read ()

‘GetString(l) Represents Column 2 Of
StudentsInfo table
txtName.Text = oleAccReader.GetString (1)

‘GetString (2) Gets Information Stored In
Third Column

txtSurname.Text =
oleAccReader.GetString(2)

‘Use GetValue or GetInt32 Here, Because
StudentNumber Is A Number Field

txtStudentNumber.Text =
oleAccReader.GetValue (0)



End While
Else

‘No Match Was Found

MessageBox.Show (“*No rows found.”)
End If

‘Close Reader Object

oleAccReader.Close()

End Using
End Sub

14.4.2 Action Query

Action queries are queriesthat can make changesto many recordsat once. They
areused to deleterecords, to updaterecords, i.e., to changevauesin therecords,
to create new tables, to delete tables and to define queries that accept a user
defined parameter.

Dim con As New ADODB.Connection

Dim rs As New ADODB.Recordset

Public Sub procedurel ()

con.Provider = “Microsoft.jet.oledb.4.0”

con.Open (My.Application.Info.DirectoryPath &
“\Databasel .mdb”)

End Sub

Private Sub Buttonl_Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles Button2.Click

Dim str As String = InputBox(“enter first
name to search”)

Dim query As String = “Select * from ADODB
where firstname="&str

procedurel ()
rs.Open(query, con, 2, 3)
If rs.EOF = True Or rs.BOF = True Then

MsgBox (“*record not found”)
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Else
Me.TextBoxl.Text = rs.Fields(1l).ToString
Me.TextBoxl.Text rs.Fields(2) .ToString
Me.TextBoxl.Text rs.Fields(3) .ToString
End If

rs.Close()

con.Close()
rs = Nothing

con = Nothing

End Sub

14.5 ADDING RECORDS AND EDITING RECORDS

After usingActiveX DataObject (ADO) Datacontrol, let usnow learnto use
ADO programméticaly.

Earlier, whenyouwere us ngADO, programming wasstill being done, but
not by you; it was being doneby the Visua Basic (VB) connection wizard. That
IS, implicit programmingwasoccurring. Inthissection, weshall belearning how to
programexplicitly.

Set Reference to Microsoft ActiveX Library

Beforeyou can start writing codefor ADO, make sureto set up areferenceto

Microsoft ActiveX Library 2.x (x can be any number representing the
version) by following command Project aReferencesas showninthefollowing
screenshot.

k-

Availzble Fefarercas: K . |

LayoutDTC 1,0 Typ= Library # Cancel
Hizdll 1.0 Type= Library

LM Library

Messenger AP Typa Library Browsz, . I
Meccanger Extansions Type Library =
Messenger Frvace Type Library + I
Messenger Tvre Library =
Microsaft gooess 9.0 Ohject Library Priorky

Microsoft &ctive Server Pagss Chied: Lirary Help l
Microsolt: ActiveMovis Corrl i]

Microsofk gctivel Data Cojects (Multi-dmensicoa’ 2,

| Microsoft ActiveX Data Dbjecks 2.1 Library
Mirrmantr Actierk Deka Thtects 2.5 | ihrew
L 2

[vicrosaft Octived Dats Objects 2,0 Lbrary
Locekion:  C\Program Files\Commen FilestSy stem ADC msada 0. Hb

Language.  Standard




14.5.1 ADO: Adding a Record to a Record Set

To add anew record to an ADO recordset, you use the AddNewmethod. After
you have updated the fields of the current record, you save that record to the
database with the Updat e method. You can use AddNew method as shown
below.

recordset.AddNew [ Fields [, Values]]
Herearetheargumentsfor thismethod:

- Fields— Assingle name or an array of names or ordinal positions of the
fieldsinthenew record.

- Values— Assingle value or an array of values for the fields in the new
record. If Fieldsisan array, Valuesmust al so bean array with the same
number of members.

Theorder of field names must match the order of field valuesin each array.

L et us see an example. Now, wewill add anew record in the recordset
tableusingtheadoRecor dSet . Inour ADO code example, therecordsare
added whenthe user clickstheappropriate button. Followingisthe examplecode:

Private Sub cmdAdd_Click()
On Error GoTo ErrLabel
adoRecordset . AddNew
Textl.Text = “”
Text2.Text = “”

Exit Sub

ErrLabel:

MsgBox Err.Description
End Sub

Notethat wealso clear thetwo text boxesthat display thefield data, Text 1 and
Text 2, so that users can enter the data they want in the new record. When

done, the Update button is pressed to update the data source.

14.5.2 ADO: Editing a Record in a Record Set

After changing the data in a record’s fields or adding a new record, you update the
datasourceto record the change, using the Update method:

Recor dset. Update Fields, Values Here are the argumentsfor thismethod:

» Fields—A single name or an array of names or ordinal positions of the
fieldsinthenew record.

 Values—Asingle value or an array of values for the fields in the new record.

If Fieldsisan array, Values must also be an array with the same number of
members. Theorder of field names must match the order of field valuesin each
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array. Let us see an example. The users can update records in the ADO code
example, by clicking the appropriate button. The data source can be updated

using thefollowing examplecode:
Private Sub cmdUpdate_Click ()
On Error GoTo ErrLabel
adoRecordset .Update
Exit Sub
ErrLabel:
MsgBox Err.Description

End Sub
Therecords can be updated inan ADO recordset.

14.6 CLOSING THE DATABASE CONNECTION

Using the Cl ose method to close aConnect i on object also closes any
active Recor dset objectsassociated with theconnection.A Command object
associated withthe Connect i on object youareclosngwill persist, but it will
no longer be associated with aConnecti on object; that is,
itsActi veConnecti on property will be set to Not hi ng. Also,
the Command object’s Parameters collection will be cleared of any provider-
defined parameters.

You can later call the Open method to re-establish the connection to the
same, or another, datasource. Whilethe Connect i on objectisclosed, calling
any methods that require an open connection to the data source generates an
error.

Closing aConnecti on object while there are
open Recor dset objectson theconnection rollsback any pending changesin
al of theRecor dset objects. Explicitly closingaConnect i on object (caling
the Close method) while a transaction is in progress generates an error. If
aConnect i on object fallsout of scope while atransaction isin progress,

ADO automatically rollsback thetransaction.

rs.close
set rs=nothing
cn.close

set cn=nothing
Developing Applications Using Adodb
Designasmall application that letsyouAdd, M odify, Deleteand Cancel operations

ontwo tablesEmp and Dept of Oracledatabase. The application must also alow
youto navigatetherecords. Also, it should provide optionsto view thecomplete



tablein onego. There should be amain menu from wherethe other formsshould Connecting to

. the Database
get invoked.
Employcc Data
3 NOTES
& Department Data
L
FormfrmvViewEmp FormfrmViewDep
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| Select Table wiew Data  ExE

FormfrmMain

1. Start VB and create anew project

2. Savetheformand project asEmployee.vbp

3. Therearefiveformsinthisproject. Thisproject could also be devel oped
asan MDI application, but we have devel oped it asan SDI application.

4. Inthe first form, set the caption of the form as *File Manipulation Program’
and create the menus as shown above.

5. Add component Microsoft Hierarchical FlexGrid Control 6.0 by following
thecommand Pr ojecta Component (or PressCtr| + T) and then selecting
thiscomponent.

6. Now add four forms, draw the controls and place them according to the
screenshot shown above.

7. Namethecontrolsasyoulike. For both the HFlexGrids, set the FixedRows
as1and FixedColsasO.

8. Addreferenceto Microsoft ActiveX Library 2.x by following thecommand
Proj ecta Refer ence and then sel ecting the desired library option.

9. Addastandard moduleto your project by following thecommand Pr oj ect
aAdd Module.

Declare ADO Objects

10. Now typethefollowing codein the standard modul eto declaretherequired
ADODB objects. Wedeclared them asPublic so that these are available
everywhereinthe project.

Publ i ¢ adoconn As ADCDB. Connecti on  ‘the Connection object

Publ i c ador senp As ADCDB. Recordset  “Recordset object for
emptable

Publ i c ador sdep As ADCDB. Recordset  “Recordset object for
dept table



Define Click Events for All Menu Options Connecting to
the Database

11. Open the code window of frmMain and typethefollowing codeinit to
define the click events of all menu options. If the user clicks on Select
Tablea Emp, then form frmDept should get displayed; on clicking Select NOTES
Tablea Dept option, form frmDept should get displayed. When the user
clickson View Dataa Employee Tableoption, form frmViewEmp should
get displayed and on clicking View Data a Department Table option,
formfrmviewDept should get displayed. Ondicking at the Exit menu option,
theapplication should end.

Private Sub muexit_Cick()
End
End Sub

Private Sub muopt dept _d i ck()
f r ndept . Show
End Sub

Private Sub muopt depttable_dick()
f rnvi endept . Show
End Sub

Private Sub muoptenp_dick()
f r menp. Show
End Sub

Private Sub muopt enptabl e_d i ck()
f rnvi enenp. Show
End Sub

Createthe Form Load Event for Form FrmEmp

12. Double-click onformfrmEmp and typethefollowinginitsLoad event
procedure:

Private Sub Form Load()

MsgBox ““ Connecting Access Database..... ”

Set adoconn = New ADCDB. Connecti on
adoconn.ConnectionString = “Provider = MSDAORA; user id
= scott; password = tiger; “

adoconn. (pen

Set ador senp = New ADCDB. Recor dset

ador senp. Cur sor Type = adQpenDynam ¢

ador senp. LockType = adLockOptim stic
adorsemp.Open “emp”, adoconn, , , adCmdTable

Set Text 1. Dat aSource = ador senp
Textl._DataField = ““empno”
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Set Text 2. Dat aSour ce = ador senp
Text2.DataField = “job”

Set Text 3. Dat aSour ce = ador senp
Text3.DataField = “salary”

Set Text 4. Dat aSour ce = ador senp
Text4_DataField = “ename”

Set Text 5. Dat aSour ce = ador senp
Text5.DataField = “deptno”

Set Text 6. Dat aSour ce = ador senp
Text6.DataField = “manager™

End Sub
Create the form Load event for form frmDept

13. Double-click on form frmEmp and typethefollowinginitsLoad event
procedure:

Private Sub Form Load()
MsgBox ““ Connecting Access Database. . ... 7
Set adoconn = New ADODB. Connecti on

adoconn.ConnectionString = “Provider = MSDAORA; user id
= scott; password = tiger; “
adoconn. Open

Set ador sdep = New ADCDB. Recor dset

ador sdep. Cur sor Type = adQpenDynam ¢

ador sdep. LockType = adLockOptimi stic
adorsdep.Open “dept”, adoconn, , , adCmdTable

Set Text 1. Dat aSour ce = ador sdep
Textl.DataField = ““deptno”

Set Text 2. Dat aSour ce = ador senp
Text2.DataField = “deptname”

Set Text 3. Dat aSour ce = ador senp
Text3.DataField = “location”

End Sub

Create Click eventsfor the command button in forms frmEmp and
frmDept

14. Thecommand button in both theformscarriesout identical tasks. Theonly
differenceisthat inform frmEmp, the commands button refer to recordset,
namely adordep. Given below arethe codesfor click eventsof al buttons
intheformsfrmEmp and frmDegt.



Click Events of Button in Form frmEmp Connecting to

the Database
Private Sub Conmandl_d i ck()
Set ador senmp = Not hi ng
Set adorsconn = Not hi ng
Ve H de NOTES
End Sub

Private Sub Conmand2_d i ck()

IT (MsgBox(‘““are you sure you want to save the record?”,
vbYesNo) = vbYes) Then

ador senp. Updat e

MsgBox “ Record Saved!!”

End | f

End Sub

Private Sub Conmand3_d i ck()
ador senp. AddNew

End Sub

Private Sub Conmand4_d i ck()
IT (MsgBox(*‘are you sure want to delete this record?”,
vbYesNo) = vbYes) Then
ador senp. Del ete
ador senp. Updat e
MsgBox (“*Record successfully deleted in table™)
End I f

End Sub

Private Sub Conmand5_d i ck()
ador senp. Cancel Updat e
End Sub

Private Sub Conmand6_d i ck()

| f (adorsenp. BOF = True) Then
MsgBox ““beginning of File”
ador senp. Movelast

E se

ador senp. MovePr evi ous

End | f

End Sub

Private Sub Conmand7_d i ck()

| f (adorsenp. EOF = True) Then
MsgBox “End of File”
ador senp. MoveFi r st

E se
ador senp. MoveNext

End | f

End Sub
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the Database
Private Sub Command3_d i ck()
Me. H de
NOTES End Sub

The remaining click events are the same as frmEmp
15. Createeventsof formfrmViewEmp

Private Sub Commandl_d i ck()
Set ador senp = Not hi ng

Set adoconn = Not hi ng

Me. H de

End Sub

Private Sub Form Load()

Set adoconn = New ADODB. Connecti on
adoconn.ConnectionString = “Provider = MSDAORA; user

id = scott; password = tiger; “

adoconn. pen

Set ador senp = New ADCDB. Recor dset

ador senp. Cur sor Type = adQpenDynam ¢

ador senp. LockType = adLockOptimi stic

adorsemp.Open ““emp”, adoconn, , , adCmdTable

Set MBHFl exGri d1. Dat aSour ce = ador senp

End Sub
16. Createeventsof formfrmViewDept

Private Sub Commandl_d i ck()
Set ador sdep = Not hi ng

Set adoconn = Not hi ng

Me. H de

End Sub

Private Sub Form Load()

Set adoconn = New ADODB. Connecti on
adoconn.ConnectionString = “Provider = MSDAORA; user

id=scott; password = tiger; “

adoconn. pen

Set ador sdep = New ADCDB. Recor dset

ador sdep. Cur sor Type = adQpenDynami ¢

ador sdep. LockType = adLockOptimistic
adorsdep.Open “dept”, adoconn, , , adCmdTable

Set MBHFI exGri d1. Dat aSour ce = ador sdep

End Sub
17. Saveyour project andrunit.

Self-Instructional
300 Material



Connecting to
the Database

Check Your Progress

8. Whatisaquery?
9. How will you add arecord to aRecor dSet ? NOTES
10. Defineargumentsof AddNewmethod.
11. Explain about theargument which areused inupdat e method.
12. What isthe syntax for closing the connection?

14.7 ANSWERS TO CHECK YOUR PROGRESS
QUESTIONS

1. Microsoft’s ActiveX Data Objects (ADO) is the new data access technology
devel oped by Microsoft. It comprises of aset of Component Object Model
(COM) objectsfor ng datasources. Asasignificant part of MDAC
(Microsoft DataA ccess Components), ADO providesamiddlieware layer
between programming languages and OLE DB (Object Linking and
Embedding, DataBase), ameansof ng datastores, whether databases
or not, inauniform manner.

2. Inorder to achieve our objective of accessing adatasource, extracting a
set of records from it and manipulating or editingthe Recor dSet and
finaly updating the data source, we haveto follow the steps given bel ow:

- Makeaconnection to adatasource.
- Create acommand to specify therecordsto be extracted.
- Executethe command.

- Navigate and edit the datain the Recor dSet (We assume that the
dataisreturned asaRecor dSet ).

- Update thedatasourcewith changesmadeto thedatainthe Recor dSet .

3. Full form of ODBC isOpen DataBase Connectivity.

4. ODBC is defined as “A standard protocol for database servers. ODBC
hasdriversfor various databases that enabl ethe applicationsto connect to
the databases and access their data.” The condition is that these databases
must have Structure Query Language (SQL.) asthe standard for dataaccess.

5. A dataproviderisacontrol or object or mechanism that providesdatafor
use by connecting to asource of data.

6. OLE DB istheunderlying system servicethat aprogrammer usingADO
actudly uses. OLE DB isaset of interfacesthat provides applicationswith
uniform accessto datastored in diverseinformation sources or datastores.
OLE DB issuitablefor relationa and non-relational datasources.
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10.

11.

12.

You can create VB applicationsusing ActiveX DataObject DataControl
(ADODC)infollowingtwoways:

EmployingADO DC interactively usingV B connection Wizard Data

AccessUsngADO

Writing code, i.e., programming ADO (ADO DB)
A query isaway of requesting information from the database. A database
guery can be either aselect query or an action query. A select query isa
query for retrieving data, whilean action query requests additiona actions
to beperformed on the data, like deletion, insertion, and updating. Visua
Basic supports SQL (Structured Query Language) to declare and run
required queries.
Toadd anew recordtoanADO Recor dSet , the AddNew methodis
used.
Theargumentsfor AddNewmethod are asfollows:

o Fields—A single name or an array of names or ordinal positions of the
fieldsinthenew record.

o Values—Asingle value or an array of values for the fields in the new
record. If Fieldsisan array, Vauesmust also bean array withthesame
number of members.

Recordset, Update Fields, Values Here are the arguments for update
method:

« Fields—A single name or an array of names or ordinal positions of the
fieldsinthenew record.

« Values—Asingle value or an array of values for the fields in the new
record.
Followingisthesyntax for closng the connection:
rs.close
set rs=nothing
cn.close

set cn=nothing

14.8 SUMMARY

- Microsoft’s ActiveX Data Objects (ADO) is the new data access technology

developed by Microsoft. It comprises of aset of Component Object Model
(COM) objectsfor accessing datasources.

- Asasignificant part of MDAC (Microsoft DataAccess Components),

ADO providesamiddlewarelayer between programming languages and



OLE DB (Object Linking and Embedding, DataBase), ameans of ng
data stores, whether databases or not, in auniform manner.

- Microsoft introduced ADO in October 1996, positioning the softwareasa
successor to Microsoft’s earlier object layers for accessing data sources,
including RDO (Remote Data Objects) and DAO (DataA ccess Objects).

- ADOissupportedin any devel opment language that supportsbinding to
binary COM interfaces. TheselanguagesincludeA SP(Active Server Pages),
Delphi, PowerBuilder, and Visud Basicfor Applications(VBA).

- ADO.NET hasreplaced ADO asthe primary modefor targeting Windows
application development. ADO.NET followsthe same design pattern as
ADO, enablingan ADO devel oper an easy path forward when moving to
the .NET framework.

- Open DataBase Connectivity (ODBC) is defined as *“A standard protocol
for database servers. ODBC hasdriversfor various databasesthat enable
the applications to connect to the databases and access their data.”

- Theconditionisthat these databases must have Structure Query Language
(SQL) asthe standard for data access.

- A query isaway of requesting information from the database. A database
guery can be either aselect query or an action query. A select queryisa
query for retrieving data, whilean action query requestsadditional actions
to be performed on the data, like del etion, insertion, and updating. Visual

Basic supports SQL (Structured Query Language) to declare and run
required queries.

- Dynamic SQL is a programming technique that enablesto build SQL

statements dynamically at runtime. More general purpose and flexible
applicationscan be created using the Dynamic SQL becausethefull text of

aSQL statement may be unknown at compilation.

- Dynamic SQL helpsin creating aprocedurethat operates on atablewhose
name may not beknowntill runtime.

- SQL Server providesdifferent methodsfor running adynamicaly built SQL
Satement.

- TheDynamic SQL query can bewritten with parameters. Thesmplemethod
is, withinthedecl aration you can pass parametersinto your WHERE clause
of your SQL statement.

- Parameterized queriesarebasically the sameasan ordinary query, but they
allow youto make use of parametersinside your queries. A parameter is
additional information you can provide to an SQL query. This
information usually worksin conjunction with aconditioninsidethe SQL

query.

Connecting to
the Database

NOTES

Self-Instructional
Material 303



Connecting to
the Database

304

NOTES

Self-Instructional
Material

- Action queriesare queriesthat can make changesto many recordsat once.

They areused to del eterecords, to updaterecords, i.e., to changevaluesin
therecords, to create new tables, to del etetabl es and to define queriesthat
accept auser defined parameter.

- To provide access to ADO Recor dSet and Recor d objects from

ADO.NET, theOLE DB .NET DataProvider overloadstheFill method of
the O eDbDat aAdapt er to accept an ADO Recordset object or an
ADO Record object.

FillingaDat aSet with the contents of an ADO object is a one-way
operation. That is, datacan beimported from theADO Recordset or Record
intotheDat aSet , but any updatesto the datamust be handled explicitly
by either ADO.NET or ADO.

- A dataprovider isacontrol or object or mechanism that provides datafor

use by connecting to asourceof data.

- Thedataprovider makes data connectivity much easier by hiding most of

theimplementation of datastorage.

- OLE DB (Object Linking and Embedding, DataBase) isthe underlying

system servicethat aprogrammer usngADO actually uses.

- OLEDB isas#t of interfacesthat providesgpplicationswith uniform access

to datastoredin diverseinformation sourcesor datastores.

- OLEDB issuitablefor rdational and non-relational datasources. That is,

with OLE DB, you can access all types of databasesin the same manner.

- We can access Microsoft Access database using ActiveX Data Object

DataControl (ADO DC).

- Visua Basic (VB) wizard will setup aconnection to theAccess database.
- The Source containsa Structure Query Language (SQL) command, such

asaSELECT statement.

- The Sourcestring containsthe nameof atableto beretrieved. (ADOitsalf

createsaSQL query.) Using thisoption isnot recommended becauseit can
pull intoo many records.

- The Source string contai nsthe name of astored procedure (not applicable

toOracle).

- Thisconstant indicatesthat thetypeof command in the Sourceargument is

not known. Usingthisoptionisinefficient.

- WhenyouwereusingADO, programming was still being done, but not by

you; it wasbeing doneby theVisua Basic (VB) connectionwizard. That is,
implicit programmingwasoccurring.



- Toadd anew record to an ADO recordset, you use the AddNewmethod. Connecting to

the Database
- After you haveupdated thefiel ds of the current record, you savethat record
to the database with the Updat e method.

- A snglenameor an array of namesor ordinal positionsof thefieldsinthe NOTES
new record.

- A singlevaueor anarray of vauesfor thefieldsinthenew record. If Fields
isanarray, Vaues must o bean array with the same number of members.

- Theorder of field namesmust match theorder of field valuesin each array.

- Usingthe Gl ose methodto closeaConnect i on object also closes
any active Recor dSet  objectsassociated with the connection.

- A Command object associated withtheConnect i on object you are
closing will persist, but it will no longer be associated with
aConnecti on object; that is, itsAct i veConnect i on property
will besetto Not hi ng. Also, the Conmand object’s Parameterscollection
will be cleared of any provider-defined parameters.

- Closing aConnecti on object while there arg
open Recor dSet objects on the connection rolls back any pending
changesinall of the Recor dSet objects.

- Explicitly dosngaGonnect i on object (calingtheClose method) while
atransaction isin progressgeneratesan error. If aConnect i on object
falsout of scopewhileatransactionisin progress, ADO automaticaly rolls
back thetransaction.

149 KEY WORDS

Microsoft’s ActiveX Data Objects (ADO): Microsoft’s ActiveX Data
Objects(ADO) isthe new dataaccesstechnol ogy devel oped by Microsoft.
It comprises of aset of Component Object Model (COM) objects for
access ng data sources.

Open DataBase Connectivity (ODBC): Open DataBase
Connectivity (ODBC) is defined as, ‘A standard protocol for database
servers. ODBC hasdriversfor various databasesthat enablethe gpplications
to connect to the databases and access their data.’

Query: A query isaway of requesting information from the database.
A database query can be either a select query or an action query. A
select query isaquery for retrieving data, while an action query requests
additional actionsto be performed on the data, like deletion, insertion,
and updating.
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Dynamic SQL query: Dynamic SQL query can be written with
parameters. The simple method is, within the declaration you can pass
parametersinto your WHERE clause of your SQL statement.

Parameterized queries. Parameterized queriesare basically the same
as an ordinary query, but they allow you to make use of parameters
inside your queries. A parameter is additional information you can
provideto an SQL query.

Object Linking and Embedding (OLE): OLE DB istheunderlying
system servicethat aprogrammer usingADO actudly uses. OLEDB isa
st of interfacesthat providesgpplicationswith uniform accessto datastored
indiverseinformation sourcesor datastores. OLE DB issuitablefor relationd
and non-relational datasources.

Data provider: A dataprovider isacontrol or object or mechanism that
providesdatafor use by connecting to asource of data.

Recor dSet : ARecor dSet isadatastructurethat consistsof agroup
of databaserecords, and can either comefrom abasetableor astheresult
of aquery tothetable.

14.10 SELF-ASSESSMENT QUESTIONS AND

EXERCISES

Short-Answer Questions

1
2.
3.

10.

© © N o g b

What is Microsoft’s ActiveX Data Objects (ADQO)?
Definetheterm Open DataBase Connectivity (ODBC).

Writethe sequenceof stepsyou need to performfor retrieving datafroman
aready created datasource.

What are queries?

How thequery iscreated dynamically?

Differentiate between parameterized query and action query.
State about the data source.

Explain about theRecor dSet .

What isthe open method for aRecor dSet ?

Write down the syntax for closing the database connection.

Long-Answer Questions

1.

Briefly discuss about the significance and characteristic properties of
Microsoft’s ActiveX Data Objects (ADO).



2. Explain the concept and methodology used for Open DataBase ?ﬁ”%ecg;)g to
Connectivity (ODBC). o Database

3. Discussbriefly about database connectivity and the processinvol ved for
access ng data, retrieving dataand updating datafrom an aready created
datasourcein ADO.

4. Briefly discusstheconcept and Significance of datasourcegiving appropriate
examples.

5. Elaborate on the Open DataBase Connectivity (ODBC) data source
adminigtrator.

6. Discussbriefly about creating aquery dynamically, using aparameterized
query and action queries giving appropriate example codes.

7. Discuss briefly about the open method for an ADO connection, giving
appropriate codeinVisua Basic.

8. Describethefoll owing methods giving appropriate programing codes.
- AddNew
- Updat e

9. Briefly discussthe concept of adding and editing recodesin the database
sourcegiving examples program codes.

10. Explainthe stepsand commandsrequired to closeadatabase connection.

NOTES
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