CSE 1322L - Lab 12

Introduction

In this lab, you will create a simple summation application with a GUI (Graphical User
Interface). The application must have boxes where the user can enter numbers, buttons
for performing the summation and clearing the results, and a label to display the result of

the summation.

Note that this assignment must be written in C#. Also note that it is recommended

that you do this assignment in Visual Studio (not Visual Studio Code), as Visual Studio

has tools to facilitate creating GUI elements and adding functionality to them.

Instructions on how to install and use Visual Studio can be found in the appendix, after

the lab’s sample outputs.

Requirements

The features described below must be in your program (any fields not delineated should

be left with their default values):

Form properties

o Appearance: “Text’” must be “FYE Summator”

o Layout: “Size” must be “360, 110"
Left-most TextBox properties

o Appearance: “Text’ must be an empty string

o Design: “(Name)” must be “operand1txtbox”

o Layout: “Location” must be “12, 12” and “Size” must be “100, 23”
Right-most TextBox properties

o Appearance: “Text” must be an empty string

o Design: “(Name)” must be “operand2txtbox”

o Layout: “Location” must be “118, 12” and “Size” must be “100, 23”
Label properties

o Appearance: “Text’” must be an empty string

o Design: “(Name)” must be “resultlbl”

o Layout: “AutoSize” must be “True”, “Location” must be “224, 15”
Left-most Button properties

o Appearance: “Text’” must be “Sum”

o Design: “(Name)” must be “sumbtn”

o Layout: “Location” must be “12, 41” and “Size” must be “74, 23"
Right-most Button properties

o Appearance: “Text” must be “Clear”

o Design: “(Name)” must be “clearbtn”



o Layout: “Location” must be “92, 41” and “Size” must be “74, 23"
When clicked, the buttons perform the following actions:

e clearbtn: operand1txtbox, operand2txtbox, and resultlbl have their Text set to an
empty string.
e sumbtn:

o Performs an arithmetic addition using the contents of operand1txtbox and
operand2txtbox, displaying the results on resultlbl. You can assume the user
will only enter whole numbers.

o If either TextBox does not contain a number, resultlbl should instead display
“That is not a number!”. This must be performed using a TRY-CATCH and
the specific exception thrown must be caught (i.e.: do not catch an
Exception type exception).

Deliverables

e Form1l.cs
e Form1.Designer.cs
e Program.cs

Considerations

e Asageneralrule, do not delete any code that you haven’t personally written. Doing
so might break your form. If you break your form, it will likely be easier to just restart
the project from scratch rather than trying to fix it. Avoid renaming the files as well.

e The different files you have to submit have different purposes

o Program.cs is your driver, which you should not edit.

o Form1.cs contains the behavior of your form. Whenever an action is
performed on a form element (e.g.: clicking a button), your form will check
this file to figure out what actions should be performed

o Form1.Designer.cs contains the appearance of your form. You should not
edit this file manually. Doing so may break it. However, notice that as you
edit the properties of a GUI element, this file will automatically edit itself to
accommodate your changes.

e |If you are using Visual Studio to do this lab, you’ll notice that you will be writing
very little code. Most of your effort will be spent adding and editing the GUI
elements, which should be done using Visual Studio’s GUI.

e The contents of Labels and TextBoxes are always stored as strings. As such, you
will need to perform some conversions when retrieving and updating these
elements.

e You will likely use this method to convert the content of a TextBox to an integer.
Check its documentation to figure out which exception you should catch if the user
types a non-number.



https://learn.microsoft.com/en-us/dotnet/api/system.int32.parse?view=net-8.0

Sample Output

Initial state or after clicking “Clear”

¥ FYE Summator

® FYE Summator

12

O ot

That's not a number!

Either field is empty and “Sum” is clicked

¥ FYE Summator = O >

15 That's not a number!

Surm Clear

¥ FYE Summator = O >

12.5 12 That's not a number!

Sum Clear




Appendix
The following pages provide instructions on how to install and use Visual Studio in so far
as is required by this lab.
Installing Visual Studio

The current latest version of Visual Studio is 2022 (as of Spring 2025). You can find it
here. Note that you must install Visual Studio’s Community Edition, not any of the
other editions and definitely not Visual Studio Code.

Preview

Vi su al Stu d io 2 022 | II Get early access to latest features not

yet in the main release

The most comprehensive IDE for .NET and C++ developers on Windows for building
web, cloud, desktop, mobile apps, services and games. Download Leam more <>

Community [ Enterprise

Powerful IDE, free for students, open-
source contributors, and individuals

Free download

Release notes = Compare editions = How to install affline — License terms —

Visual Studio Code | ®-a &

A standalone source code edito=3ia1 runs on Windows, macOS, and Linux. The top pick for Java and web aeviizpers. with tons of extensions to
support just ab==l'any programming language.

S—

By using Visual Studio Code you agree to its license & privacy statement.



https://visualstudio.microsoft.com/downloads/

Once you've downloaded Visual Studio 2022 Community Edition’s installer, run it.
Proceed with the installation until you are asked what components you would like to
install. Under “Workloads”, make sure only “.NET desktop development” is selected and
then click the button at the bottom right (The one in the image below says “Modify”
because the computer which took this image already has Visual Studio installed. Yours
will probably say “Install” or “Next”).

Modifying — Visual Studio Community 2022 — 17.114
Individual components  Language packs  Installation locations
& Cloud (4) . .
Installation details
ASPNET and web development W Azure development
Build web applications using ASP.NET Core, ASP.NET, Azure SDKs, tools, and projects for developing cloud apps
HTML/JavaScript, and Cantainers including Docker supp... and creating resources using NET and NET Framework.... = Izl
/.NET desktop development tools

~ .NET desktop development

NET Framewo! wvelopment tools
¥ C#and Visual Basi
Python development = Nodejs development nal
Editing, debugging, interactive development and source '~ Build scalable network applications using Node.js, an

2 Development tools ft
contral for Python. asynchronous event-driven JavaScript runtime.

NET Framewo

Entity Framework 6 to
NET prefiling tools

Desktop & Mobile (5) lliCode
Just-In-Time debugger
.NET Multi-platform App Ul development .NET desktop development Live Share

Build Android, i0S, Windows, and Mac apps from a single Build WPF, Windows Forms, and console applications MLNET Mode! Builder
codebase using C# with .NET MAUI using C#, Visual Basic, and F# with .NET and .NET Frame... GitHub Copilat
Blend for Visual Studio

F# desktop language support

Desktop development with C++ #7y Windows application development PreEmptive Protection - Dotfuscator

Remove out-of-support components
mmunity

ual Studio edition lected. We also offer the ability to download oth ith Vi Total space required
or in its accompanying license. By continuing, yof

Wait for the installation to be finished.

Creating a New Project

After finishing the installation or when opening Visual Studio for the first time, the
following window will appear. Click “Create a new project”.

Visual Studio 2022

Open recent Get started
|EEe\-.h recent (Alt+5) FH 4 Clonea repository
B2 et code from an oniine repository like GitHub or
b Today Azure DevOps
b Older

ﬁf Open a project or solution

Open a local Visual Studio project or sin file

Open a local folder

Navigate and edit code within any folder

=4

@ Create a new project
Choose 2 project template with code scaffolding
to get started

Continue without code -



In the following window, select “Windows Forms App” from the templates on the right. Be
sure that you are selecting one that uses “C#”, “Windows” and “Desktop” as its keywords.
After selecting it, click “Next”.

Create a new project

[ Search for templates (Alt=5) A
Recent project templates Alllanguages - Allplatforms ~  Allproject types -
. <& Console App
E Windows Forms App & B A project for creating a command-line application that can run on .NET on Windows, Linux and mac0S
-. ¢ e A E (2] Linux mac0S ‘Windows Console
onsole App -

) nif!' Class Library
Bi Console App (33 88 A project for creating a class library that targets .NET or NET Standard

C#  Android  linux  macOS  Windows  Library

@ Blazor Server App Empty
a

An empty project template for creating a Blazor server app that runs server-side inside an ASP.NET Core app and handles user interactions over a SignalR connection. This
template does not have any content in it.

[} Windows Forms App (.NET Framework) c=

C#  Linux  macdS  Windows  Blazor  Cloud  Web

.
?

MSTest Test Project
A project that contains MSTest unit tests that can run on .NET on Windows, Linux and MacOS.

[}

(2] Linux mac0S ‘Windows Test
ﬁ‘ Console 4pp
A project for creating a command-line application that can run on .NET on Windows, Linux and mac0S

Visual Basic  Linux  macOS  Windows  Console

nin Class Library
ol A project for creating a class library that targets NET or NET Standard
visual Basic  Android  Linux  macOS  Windows  Library
5"' MSTest Test Project
A project that contains MSTest unit tests that can run on .NET on Windows, Linux and MacQS.

Visual Basic  Linux  macOS  Windows  Test

== Empty Project
| Start from scratch with C++ for Windows. Provides no starting files.
C++ Windows Console
2+ Console App

Run code in a Windows terminal. Prints "Hello World” by default.

[

Windows  Consale

D Windows Forms App

A project template for creating a .NET Windouws Forms (WinForms) App

"
2]

C#  Windows  Desktop

In the next screen, name your project “Lab12” and then click “Next”.

Configure your new project

Windows Forms App ¢ Windows  Desktop

Project name

Location
| MUsershdnunesditsource\repos '| |I|

Solution name (D)

b12 |

[ Lab12 |

D Place solution and project in the same directory

Project will be created in "C\Users\dnunesdi\source\reposiLab12\Lab12\"

Back | | Next




In the next screen, select “NET 8.0 (Long Term Support)” as your framework. Click
“Create”.
Additional information

Windows Forms App ¢ Windows  Desktop

Framework (D)

| NET 8.0 (Long Term Support) |-|

Back ‘ | Create




Ensuring Tools and Properties are visible

When working on a Windows Forms project, your IDE should ideally be displaying the
following components:

H@ErrRBEECED M

YIS RHOHEOEAEGEN F ¢

e Toolbox, which is where you can select new GUI elements to add. This is usually

at the left

e The Solution Explorer, which shows your project files. This is usually to the top

right.

e The Properties window, which shows the properties of the currently-selected

element. This is usually at the bottom right.

e The file you currently have opened, usually at the center. When starting a new
project, a new form will be created automatically (called “Form1”). Its Designer

window will usually be opened by default.

g-=Ba = & | |Debug - ||Any CPU - P oG- B R

Form1.cs [Design] =

= ot =

e B

Propertics
Form1 System.Windaws,Forms.Form

-ax




It is possible to have these windows unpinned, to give you more space to work. Notice
that they are still present at the margins, but will only remain visible while selected.

B-£BE - - | [ebug_~|[AnycPU C s o - BB = & GitHub Copilct (2 &

Output
Show output from: | Build

To pin these windows again (i.e.: keep them open even when you don’t have them
selected), click the button to reveal the window and then click the little pin at the top right.

Solution Explorer

Al o-s a0 [u| &=

| Search Solution Explorer (Ctrl+;)

B3 Solution 'Lab15' (1 of 1 project)
4 [c#] Lab15

b &4 Dependencies

4 Forml.cs

B C# Forml.Designer.cs
[ Forml.resx
P C# Program.cs

Jza1o|dx3 uonnjog

-
-
=1

=
il
=
o
Ll

If you prefer these windows in different spots on your screen, you can drag and drop them
to your desired location.



If you close any of these windows by accident, you can always re-open them through the
“View” menu at the top left.

m Git  Project Build Debug  Format
<*» Code F7
0] Designer Shift+F7
* Open
Open With...
B4 Selution Explorer Ctrl+ Alt+L
$1 Git Changes Ctrl+0, Ctrl+G
5 Git Repository Ctrl+0, Ctrl+R
,QG- Teamn Explorer Ctrl+h, Ctrl+M
EH  Server Explorer Ctrl+Alt+5
,l_ﬁl Test Explorer Ctri+E T
€3 GitHub Copilot Chat Ctrl+\, C
bd Boockmark Window Ctrl+E, Ctrl+W
% Call Hierarchy Ctrl+ Alt+ K
= Class View Ctrl+Shift+C
F  Code Definition Window Ctrl+h, D
£ Object Browser Ctrl+Alt+)
& ErrorList Ctrl+\, E
5¢ Output Ctrl+Alt+0
B Task List Ctrl+\, T
B Toolbox Ctrl+Alt+X
[ Notifications Ctrl+\, Ctrl+N
Terrninal Ctrl+"
Other Windows ]
Toolbars ]
cu  Full Screen Shift+ Alt+Enter
All Windows Shift+Alt+ M
Tab Order
Mavigate Backward Ctrl+-
Mavigate Forward Ctrl+Shift+-
Mext Task
Previous Task
A Properties Window F4
S hopery Page | Shift+F4




Adding GUI elements

To add GUI elements to your form, you first make sure that the following are open:

e The Toolbox
o See the previous section on how to display this
e The Designer for your form
o On the Solution Explorer, right click your designer file (it will probably be
called “Form1.Designer.cs”) and then select “View Designer”

Your workspace should look like this:

Bty b o . & GirbCoplet 12 B

-

AT L

« | Buid Action
Hiow th file relstes to the buikd and deployment processas

AN IR 1R N Al

ERSETN Ctput

To add a GUI element, simply drag it from your Toolbox into your form in the middle of the
screen.

Form1.Designer.cs®

Form1.cs [Design]* 4 X

Search Toolbox

4 All Windows Forms - ¥ Form1 EI

Pointer
Sy § o

BackgroundWorker

\l

BindingSource
Button

—
CheckBox
CheckedListBox
ColorDialog
ComboBox
ContextMenuStrip
DataGridView
DateTimePicker
DomainUpDown
ErrorProvider
FileSystemWatcher

NOLEHEERTNEE %>

FlowlLayoutPanel
FolderBrowserDialog
FontDialag
GroupBox

=

HelpProvider
HScrollBar

ImageList
Label

=g




Editing GUI element properties

All GUI elements have properties. You can edit them by first clicking the GUI element on
the form and then looking at the Properties window (if you cannot see the Properties
window, check the section “Ensuring Tools and Properties is visible”).

Form1.cs [Designl” = X ~ & Solution Explorer

Alo-s 88|k #=]

+# Form1 (E=N o = [ Search Solution Explorer (Crt+-) A
P solution 'Lab15' (1 of 1 project)

a Lab15

button1 System.MWindows Forms.Button

[] Contral
[ thene)
acl Tile
show ot rom: E(=le Frste Standerd
=45 Font Segoe UL, 9pt
ForeColor Wl ControlText
Image [ tnone)
ImageAlign WiddleCenter
Imagelndex [ tnone)
ImageKey [ tnone)
ImageList (none)
RightTol eft H .
L [ Taxt

The text associated with the control

Simply change the properties of your GUI elements as instructed by the lab. Any
properties not mentioned in the lab instructions should ideally be left at their default
values.

You can test your GUI at any time by running the project. Click the light-green play button
at the top of your IDE.

w File  Edit View Git Project Build Debug Test Analyze Tools  Extensions Window  Help L Search =

 E i - &2 - «||pebug | |Any Py -l » Lamst - mB|E L

=2

Al & Lab15 -|| %2 Lab15.Formi | @ label1
E -

3 3 references

_ Al 3 v public partial class Forml : Form



Adding functionality to GUI elements

To add functionality to a GUI element, double click the element. A new window will appear,
and your cursor will be located inside a method. Whatever code you add in this method
will be executed when the GUI element is clicked. Avoid deleting any code you haven’t
written as that will likely break your project.

[P 4 Form1.Designer.cs* Form1.cs [Design]*

W @ buttan]_Click(object sender, EventArgs €] -
a1 3 v bil_biic“bartial class Forml : Form f
q {
5 v public Formil()
6 {
7 InitializeComponent();
8 }
9 M‘
10 v private void buttonl_Click(object sender, EventArgs e)
11 {
12 - I
13 }
14 }
15 }
16

146% |4 @ Mo issues found ¥ In:12  Ch:13  SPC  CRLF

Every GUI element has a Name, which can be found in its Properties window under
Design — (Name). This (Name) is how the code identifies the underlying object
associated with the element on the form.

Note that (Name) is a different field than Appearance — Text. The Text field holds what
text the element displays.




A Label element has been added to the form below. When selecting the Label, we can
see that its (Name) is “label1”. We can then add code in the Button’s click method to
change the text on the Label when the button is clicked.

In the example below, the Label will initially start with the words “label1”. If clicked, it will
become “Alice” and, if clicked again, it will become “Bob”. Further clicks will alternate the
Label’s text between “Alice” and “Bob”.

PO i Designer.ci” )
& Labls -[%3Lab15Form J@ben -+
pr— =
g1 ER public partial class Forml : Form K
4
5 ~ public Forml1()
6
7 InitializeComponent();
8 }
9
10 ~ private void buttonl_Click(object sender, EventArgs e)
11 u
12 v if (labell.Text.Equals("Alice"))
13
14 labell.Text = "Bob";
15 ¥
16 v else
17 i
18 labell.Text = "Alice";

Form1.cs [Design]* & > = Solution Explorer

If you, at any point, misplace a GUI Bl = BB | A

element and are having trouble finding |**™ | T
it (e.g.: a Label whose Text field is an i
empty string), do the following:

e Click anywhere on your form in
the Designer view.

¢ In the Properties window, click
the Form’s name at the top (it

will probably “Form1
System.Windows.Forms.Form”)

e In the dropdown menu, select
the element you are trying to
locate




Retrieving project files

Once you are done writing your solution, you must then retrieve your project files so they
can be submitted via Gradescope. To do so, right click your project’s name on the Solution
Explorer and select “Open Folder in File Explorer”.

Solution Explorer * 1 X
Elo-s38 [%| &=
| Search Solution Explorer (Ctrl+;) }}lvl
3 Solution 'Lab15' (1 of 1 project)
4 Lab15
P&y Build

4 B Rebuild
b

Clean
Analyze and Code Cleanup 3
Pack
& Publish...
Upgrade
B Collapse All Descendants Ctrl+Left Arrow
Scope to This
3 MNew Solution Explorer View
File Mesting 4
*  Edit Project File

Add ]

‘@ Manage NuGet Packages...
Properties
Manage User Secrets
Lab15 Pr¢
l;! Remove Unused References...
z Sync Namespaces

B Misc
File Nar &8 Configure Startup Projects..

Full Pat Set as Startup Project

Project Debug »
X Cut Crl+X
> Remove Del
=[i  Rename F2

Unload Project
Load Direct Dependencies

Load Entire Dependency Tree

[CH Copy Full Path

|C} Open Folder in File Explorer

Open in Terminal

A Properties Alt+Enter

File Name
Mame of the project file,

A window will open showing your files. Simply drag and drop them onto Gradescope.
Remember to only submit the files requested by the lab deliverables.




