YourLastName's Calculator, g@@

Visual Basic

Enter first number: |

Enter zecond number:

aa Programming Lab

add

Add 9+6=15 -

Subtract: 15-9=6

Add 4 +7 =11 Subtract

Sublract: 87 - 22 = 65 Calculator  Program

Example ofCalculatorProgram

This Visual Basic(VB) CalculatorProgramis an exercisedesigned tdhave students experientee
development ofan objectoriented program. The exercise takes students throutpe design and
development of a user interface and program instructigBsis a programming languagesed to
develop Windows and web applications. ¥Bolved fromBASIC (Beg i n n e puapese Symbolic
Instruction Code)which is a languagérst usedin a command lineinterfaces like MS-DOS. VB
programs are created using Visual Studio, which ithteygrated Development EnvironmdiDE). The

IDE includes an interfacdesignetand code editor, debugger, and compiler. These various component:
will be introduced and explained in this exercise as each component is utilized.

All computer programs begin with planning an automated solution to a prdReEmember that the
information processing cyclacludes

Input- get data

Proces$ computer instructiont convert data into information

Outputi display results or information

Storei some programs can stdiee resulton a storage devider later use or reference

For this exercise, you are asked to create a computer program that will allow tthe ester two
numbers on the screen, aheén chooseitherto ADD or SUBTRACT the numberand therdisplaythe
results.The resultsareacan be CLEARed from the screen so the user can enter other numbers to add
subtract. The user maglso choose to EXIT th program. In other words, you are creating a simple
calculator that will add or subtract two numbers entered by the user.

When developing a computgrogram, you begin \b designing the user interface amdmputer
instructionson paper. After designing eélprogram you createthe program using the IDEThe program

is then testedand debuggedsing test datéor each possible procedsSinalizing a computer program
includes completing thorough documentation of the design and implementation processestiramd wri
instructions for deploying and using the program.
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Synopsiof how project will be completed:

Part 1i Plan and Build User Interface

I.  Design the user interface (form layout)
II.  Decide whichcontrolobjects(buttons)will be useé to process the input
lll.  Design the required instructions to generate the desired results.
IV.  Create &/isual Basicproject.
V.  Construct thenterface by addingontrolobjecs and setting their propeées

Part 2i Develop Program Code

VI.  Enterthecomputer instructions to process thpuhand generate the desired output.
VIl.  Test and dbugthe program
VIII. Execute program and capture sample output for assignment submission.

IX.  Close the pjectand exit Visual Basic.

X.  Submit assignment.

Part 1: Plan and Build User Interface

|. Design the userinterface (form layout).

To create the calculator program as shown on the cover page, two labels, three textboxes, and fou
buttons will need to be utilized. A programmer begins designingrdgghical user interfac&(I) by
sketchingaform layout

txtFirstNumber txtSecondNumber
/ L — frmCalculator

< btnAdd
Labell >

< btnSubtract
Label2 >

< btnClear

txtResults > _
< btnExit

The depictedform layout designalso containgnames for each of the control objects. The object
names 6 ramihglcanventian commonlyusedby programmers in industrAn object name

is in lowercase with each significant word capitalized to improve code readability. In addition, eac
namebegirs with a three letter prefixo identify thetypeobject(i.e. btnExit, txtResults Spaces are
invalid in objectnamess o0 ma ke sur e wwospaced wherdbuildiegrthie projecta

What follows is list of the control objects used in the project. The control object name and a short
description of the obje@reprovided.
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CONTROL OBJECTSUSED IN THIS PROJECT

Control Object

Description

Labels:

Project examples:
Labell

Used next tmther controlgo identify informationon the form
Labels can also besad to display (output) results.

NOTE: The default object names Labell drabel2areacceptable for
these two controls since they wilbt bereferencedn code.

Label2 Thesdabelsareused to inform the user what should be entered in the t
textboxes.
TextBoxes Used toget information from the usemfput) or display results (oput).

Project examples:
txtFirstNumber

Two separateextboxes willbe used to enterach of thewo numbers.

txtSecondNumber
txtResults Thetextbox that willbe used to displathe results
Buttons: Used to initiate an actiofiProcess) by reacwnto a user cliclevent

Project examples:
btnAdd

The button thainitiates the code tadd the two numbers.

btnSubstract The button thainitiates the codéo subtract the two numbers.
btnClear The button thainitiates the codéo clear thehreetextboxes.
btnExit The button thainitiates the codéo endthe program.

Form:

frmCalculator

The name of the Forrmowhich the GUI will be created.

Il . Decidewhich control objects (buttons) will be used to process the input

User interfaces are created anform by addingcontrol objeds to it. After the application is
completed and executed, the user will see labels asking that two numbers be entered in sepa
textboxes. After entering two numbers, the user selects whether to add or subtract the two numbe
clear the form, or exit the program by &ilicg one of the four button3he sub procedurghich will
handle each separate buthoslick event is seasthe application is being built.

. Design the required instructions to generate the desired results

When the user clicks on a button, thetbn click event is triggered. Sub procedures with computer
instructionswill be written for each button, because tcomputer instructions #ld, subtract, clear,
or exitare not createdutomaticallyas the user interface is developed
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A programmermust design the logic flow using such tools as a flowchagiseudocode The
design should then bdesk checkedo make sure the design will work as desir&dhen a
programmer desk checks their design, they play computer and walk through the logiestsilaga
to see if the expected results would be generated in all cases.

Flowchart Pseudocode

Declare variables

C Begin Add ) Begin Add:

Input
get first and

second number

Input:
Get first number
Get second number

1 Process:
Add first and second number

Process
add first and
second number

Output:
Display result
Clear textboxes

Output
display result End Add:
clear textboxes

C End Add )

See pag8&2for a description of the flowcharting symbols used above.

! pseudocode is used to write out the intended sequence of programming statements to describe what
the computer will do (processjthout strictly following programming language syntaxles and

commands It is used in the planning process to note alkstie@s that will be needed, and may be

clarified with natural language when necessary to emphasize the detailed handling of the process(es).
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IV . Create aVisual Basicproject.

After the interface and logic kia been designed, the prograercan begin building the application.
Visual Basic applications are stored in projeci$ie process of creating a project is different in
Visual Studio Professional and VisualBasic Express Edition, so make sure you followthe
instructions for the version you are using.In the computer lab you will be using the Professional
version, and at home students are mostly likely using the Express Edition.

1. Instructions foVisual Studio Professional

Click on
Start A ProgramsA Microsoft Visual Studio 2008A Microsoft Visual Studio 2008

The Microsoft Visual Studio program appears. It may take a few seconds to open the first time it is
used.

4 start Page - Microsoft Visual Studio |Z||§|E|

File Edit ‘Miew Tools Test ‘Window Help

R A= R AR N A R =P =a N m
}35‘ Start Page - ¥ | Solution Explorer - [ X
g

E

Recent Projects Get News from Microsoft

Download the latest information for deve
Click here to enable an RS5 feed that provides n
ahout new kechnologies, product kips and tricks,
live Feed also incudes information about service
technology previews, and Beta releases of Micrc
technologies, To view the Microsoft Privacy Polic
ToolsfOptions/Environment /Help/Online and ther—
stakement.

Opern: Project...
Create: Project...

Getting Started

W'hat's new in Wisual Studio 20087
Samples and Walkthroughs \
se 3 Starker Kit

154

|

3]
Error Lisk « 4 X
|Q 0 Errars | |_;‘_\, 0 Warnings | |\1J 0 Messages

Description File Line Column Project

Ready

If necessary, maximize the application window to fill the entire screen by clitkenmnaximize
button in the upper rightiand corner of the window. Do NOT be alarmed if your Start Page does
not look like theone pictured. Start Pages will vary depending on who used it last and on the

selected options.
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2. To create a projegctlick on File on the menu bar, scroll down and mouse dN&w,
and then slide over and sel&bject...

Mew Project

Eroject types: Templates: | MET Framework 3.5 i | ) [E)
Wisual Ca ¥isual Studio installed templates
[=)- Other Languages
= Wisual Basic ied wiindows Forms Application EE Class Library
Windows (=8 ASP.NET Web Application SQBP.SP.NET wWeb Service Application
Web Iﬁr-.-’-.-‘F‘F Application ["eg WPF Browser Application
Smatk Dievice 2;% Console Application I!‘:B Excel 2007 Workbook
Office [ Outlook 2007 Add-in YE3WCF Service Application
Database _!,,",'B wiard 2007 Document :;@Windu:uws Farms Conkral Library
?epturting %Dynamic Diata Entities Web Application %Dynamic Data Web Application
s
Wi My Templates
WorkFlow -
Wisual C++ - 3earch Online Templates. ..
Other Project Types
Test Projects

& project For creating an application with a Windows user interface {.MET Framework 3.5)

Marne: | YourLastMareCaloulatar |

Location: |E:'|I v| [ Browse...

| | [Jcreate directory Far solution

Ok ] [ Zancel

]

In the New Project dialog bozgelect oenter the following values:

Project typeVisual Basic

Template Windows Forms Application

Framework: Net Framework 3.5 (pperright of dialog window
Name:YourLastNameCalculator (be sure to enter your actual last name
Location: Click onBrowseto find the letter assigned to your flash drive
The drive letter assigned to your flash drive will vary by computer,

so itbest touse theBrowsebutton to navigate your flash drive

¢ Remove the check mark in front Gfeate directory for solution if it has one
e Click OK.

After a few seconds a new project with an empty form should be displayed.

e Click onFile on the menipar, and sele®@ave All

e Skip to step Von page 9for instructions on how to continwenstrucing theuserinterface
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1. Instructions foVisual Basic Express Edition:
Click on

Start A ProgramsA Microsoft Visual Basic 2008 Express Edition

The Microsoft Visual Basic Express Edition program appears. It may take a few seconds to open tr
first time it is used.

B start Page - Microsoft Visual Basic 2008 Express Edition
File Edit Wew Tools bindow  Help

R ITEN PR AR R 1= -
g Start Page w ¥ | Solution Explorer - I X
g Wi g _—

= -V Isual Basic2008

A @, FExpress Edition

Download the latest informa
Click. here to enable an B35 Feed |
about new technologies, product
live Feed also includes information
technology previews, and Beta re
technologies, To view the Microsc
Tools)Options/EnvironmentHelp)
statement,

Oper: Praoject...
Create: Praoject...

Getting Started

Create Your First Application
Wideo Feature Tour

Learn YE

What's Mew?

[£

<

|

Feady

If necessary, maximize the application window to fill the entire screen by clickinmabemize
button in the upper rightiand corner othe window. Do NOT be alarmed if your Start Page does

not look like theone pictured. Start Pages will vary depending on who used it last and on the
selected options.
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2. To create a projectlick onFile on the menu bar, seleldew Project...

New Project E]
Templates: || =

¥Yisual Studio installed templates

lass Library WPF \WPF Browser Zonsole
Application Application Application

Application

My Templates

Search Online
Templates. ..

& project for creating an application with a Windows user interface {.MET Framework 3.5) |

Mame: YourLastMameCalculator |

Ok ][ Cancel ]

In the New Project dialog box, select oter the following values:

o TemplateWindows Forms Application
¢ Name:YourLastNameCalculator (be sure to enter your actual last name

e Click OK.
After a few seconds a new project with an empty form should be displayed

e Click onFile on the menu bar, and sel&zdve All, and the Save Project dialog box will open

Sawve Project

Mame: | YourLastMameZalculator |

Locakion: |E:\, v| [ Browse, ., ]

| | [Jicreate direckary For solution;

Save H Cancel ]

Name: should already have YourLastNameCalculator
Location: Click onBrowseto find the letter assigned to your flash drive
The drive letter assigned towoflash drive will vary by computer,
so it best taise theBrowsebutton to navigate your flash drive

e Remove the check mark in front Gfeate directory for solution if it has one
Click OK.

e The rest of the process is the same for the ProfessionalkpnelsE versionsoimages for
Professional version will be usedh the remainder of this document
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V. Construct the interface by addingcontrol objects and setting their properties

1. To make sure your Visual Basic screen closely resestii@émagesshown in this documermto
the following:

e Click Window onthe menu bar.
¢ Click onReset WindowLayout.
e Click YES, when asked if gu want to restore the default window environment.

ﬂl;-i YourlLastNameCalculator - Microsoft Visual Studio

File Edit Wiew Project Buld Debug Data Format  Tools  Test  Window  Help
RN ™ - N SEENG - =L Debug > Any CPU - | [ =
n — t
EAN R T =T . p Ay | | 2
>2Ar- Formi.vb [Design] w x| Solution Explorer - ¥ourl.,.. = I X
g BEEEA
g _: Solution “ourLastMameCalculakor
= (Ze YourLastNameCalculator
=d| My Project
=] Forml b
¢ |3
Properties - 1 X
Formil Syskem.Windows . Forms.Fo -
== [ A =
=
Size 300, 300 e
Sizedripatyle  Auko
StartPosition  ‘WindowsDefaulk
Tag
E Lisk X
rares -1 Text Form1 —
|Q 0 Eerrs| |_ﬁD Warnings‘ |4) 0 Messages TopMost False 3
Descripkion File Linge Column Project Text
The text associated with the control,
Ready
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2. DisplaytheToolbox:
e Click View onthe menu baselectToolbox.
e |t cantake a few saands for the Toolbox to expand the first time ttaskis performed.
e If theAuto Hide thumbtackicon in theToolbox headerffacesthis way H, click it so itchanges

to EM ( HEEES @l ) whichfi t adthktoolbox open

‘ﬁ Yourl astMameCalculator - Microsoft Yisual Studio

File Edit Wiew Project Buld Debug Data Tools Test ‘Window  Help

IR RN " N N WECE: . '~ - 5| b Debug - Any CPU - [ .
O |2 & 2| | TF o ik |3 3| bod o | ede = H [ | T4 By =

Tl:u:lll:u:l::-:: x Form1.¥b [Design] w X | Solution Explorer - Soluti,,, - @I X
= all Windows Forms ™~

& [FFEE 8
'_; Solution "YourLastMameCalculatar
= E,“E YourLastNameCalculator
=d| My Project
=] Forml.vb

k Painter

E Backgroundworker
‘_j—'l BindingMavigator
227 EindingSaurce
Button

CheckBox

rEMC CheckedListBox
%] ColorDialag

=8 ComboBox

e ConkextMenuSkrip
{1 DataGridview
|27] DataSet
_—“ DateTimePicker
E DireckoryEntry
J;f,l DirectorySearcher

£ | *

Properties - 0 X

Form1 System.Windows,Forms, Fc «

%E%-} =]

: : ShowInTaskbar True s
(% DomainLpDown cize 300, 300
i} ErrarProvider Z SizeGripStyle  Auto
= StartPosition  wWindowsDefaulk
Error List - 0 X
Tag
|Q 0 Errars | |_;E.. 0 'Warnings | |4) 0 Messages Text Forml =
Description File Line Colurnn Project =— == =
Text
The text associated with the contral,
Ready
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2. Resizetheform to give youself more roomby using thdorm resizinghandles
e Click on theform objectone timeto select it.

e Mouse overtheform handle onthebottom right corner andthe pointer should turn into a two
way arrow. Note,lte Maximizecontrol on the title bar of the form does not workiesign

e Click on thebottom right handle anddrag it down to make the form a little bigger
In theToolbox panel t¢ick on theAll Windows Forms tab if it is not displayed.

*8 YourlastNameCalculator - Microsoft Visual Studio
File Edit Wiew Project Build Debug Data Tools  Test  window  Help
e R RN~ [~ RPNk = - = b Debug

| = & o) | T o

+ Ay CPU - | [ -

EEX

I Toolbox

= all Windows Forms

& Pointer

,gi:' Backgroundworker
‘_J._'l Bindinghavigator
ij,j BindingSource
Butkan

CheckBox

EMC CheckedListBox
E ColorDislog

=8 ComboBox

Forml.vb [Design]*

Form Handles
Drag this Form
Handle to the
lower right to
increase the

Solution Explorer - YourL.., - I X
2 EIEES
'_j Solution "fourLastMameCalculator
=] EE YourLastNameCalculator
=d| My Project
=] Forml.wb

5 ConbextMenuStrip WIndOW Size.
{1 DataGridviews
o] Dataset < | £4
_—i DateTimePicker Properties -1 X
E DirectoryEnkry Form1 System.Windows.Forms.Fo =
{f]} Dlrect.orySearcher 8: L3 =l
" Size 436, 353 A
@ ErrorProvider Sizedaripdtyle  Auto
{‘ﬂ EventLog 5 StartPosition  wWindowsDefault
ﬁfl] FileSystemiwatcher Tag
Text Form1
Errar List >~ 1 X TopMost False
|0 0 Errars | |_;LD Warnings | |J) 0 Messages Transparencyks |:| ;
| Lmm A =ik s emmge Sl bt
Description File Line Colurmn Project Text
The text associated with the contral,
- I-H
Ready 1.0 15,15 i 436 x 353
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The emptyform objectwill be used tacreate theGUI shown below Detailed instructionen how
to creatdhe interfaceare provided on the following pages

%8 YourlastNameCalculator - Microsoft Visual Studio

File Edit Wiew Project Buld Debug Data Format  Tools  Test  Window  Help

RS ™ W< NI EEWG:N = - =L b Debug - Any CPU - | [ e -
b | |2 & S| |0 <k o |33 e A==
Toolbaoz - 1 X CalculatorForm.vb [Design] » ¥ Solution Explorer - YourlastMa,, « 3 X
= al Il.|'|l'ind|:|ws Forms ~ 5 7 E E S
k Pointer urLastName’s Calculator : J Solution " ourLastMameCalculatar' (1 pr
5 Backgroundwarker — ] = (%8 YourLastNameCalculator
47 BindingNavigakar = =d My Project

£ BindingSource 5] CaleulatorForm.vb

Button Enter first number: l:l
v| CheckBox
Enter second number: l:l

CheckedListBox

E ColorDialog
FE| ContextMenustrip Subtract
(- Datacridview . | .
T DateTimePicker Properties ~ 1 x
g DirectoryEntry frmCalculator System.\Windows.Forms, =
1, DirectorySearcher =

Bopsslenety {ApplicationSetting -~
) ErrorProvider (DataBindings) —
ﬁ EventLog {Mame) frmCalculator

u]
ff;_‘ File:Systemwatcher AcceptButton {none)
........ ht' AccessibleDescript
Error List - 1 X AccessibleMame
|Q 0 Errors | |_:5 0 Yarnings | |J) 0 Messages AccessibleRole  Default
AllowDron False b

Description File Line Column Project

AcceptButton
The accept button of the Farm, IF this is
set, the button is ‘clicked' whenewver the ...

Ready
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4. Rerame the fam file from From1.vb to CalculatorForm.vb.
¢ In theSolution Explorer panel,click on Form1.vb one time to select it.
e Right-click onthe icon ofForm1.vb andselect Renamdrom the context menu.
e EnterCalculatorForm.vb and press thEnter key.
Note: It is very important that the .vb extension be included in the name.
o Visual Studio may ask if you want to rename all referencése projectClick on No.
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