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Advanced Programming
C#

Lecture 1

dr hab. inz. Matgorzata Janik
malgorzata.janik@pw.edu.pl



Organizational issues

 Lecture + laboratories + project:

- dr inz. Matgorzata Janik
Zaktad Fizyki Jgdrowej
pok. 117D, Gmach Fizyki

malgorzata.janik@pw.edu.pl
 Time:
- Monday, 10:15-11:55/ 45
Webpage:
- www.if.pw.edu.pl/~majanik/wiki

 Office hours, 117D GF:

- Please write to me on the chat of MS Teams to schedule a
meeting
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Organizational issues

* Final grades:

- Laboratories: 60% of the grade
- Project: 40% of the grade

 Laboratories:
- 14 classes: 1 instructional, 10 graded, 3 project-related
- used software: Visual Studio Community
- classes duration: 90/100 minutes (no break)

* Projects:
- Project presentation on 6™, 10" and 14" classes
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Conditions to pass the classes (1)

 Laboratories:
- 10 classes of diversified level (0-6 pkt each)

- during classes you can use any printed materials, your own
programs, as well as resources available in the Internet®

- program can be graded at any point in time during classes

- program finished at home: up to +3 pkt
» finished program must be presented in the beginning of next class

*) it is forbidden to use mailboxs, messangers, social networks or programs written by other students, as well as

phones, tablets etc. to communicate with others.

 Absences:
- max 2 unjustified absences are allowed (0 pkt)

- in case of justified absence student can finish program at home
and show it to tutor during the office hours latest two weeks after

return (max 5 pkt)
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Conditions to pass the classes (2)

* Project:
- grading: 0-40 pkt for the project

- During the semester there will be 2 intermediate stages, when
the current status of the project should be presented

- Each intermediate stage: 0-10 pkt
- Final project (should be shown in the last class): 0-20 pkt

- To pass the subject >50% of the points from the project should
be acquired (minimal project requirements should be completed)
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Project proposals

e Simulation of several simple physics experiments
« Simulation of the interaction of the radiation with matter

» Main building path finder: application showing the shortest path
between two rooms in the Warsaw University of Technology
Main Building

 Network Messenger
» Simple RPG game

« Simple platform game
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Project proposals

e Simu
e Simu natter
 Main shortest path
betwe echnology
Main
e Netw
e Simp
* Simp Shooter
Movement
Shooting
Death
Opponents Al
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Project proposals

natter

chnrtect ng’r
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MarsMiner

Tile generation

Selling Minerals

Town Buildings

Buttons, Mouse Support
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Project proposals

Selling Minerals
Town Buildings
Buttons, Mouse Support
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Project proposals

e Simu

Sp Topic

: Convert BMP file to
f STL file
Righ

B Achic

2 (
Selling winicia o
Town Buildings
Buttons, Mouse Support
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W Conditions to pass the classes (3)
* Grading:

- Maximal number of points: 100
 laboratories: 106 = 60
e project: 2*10+20 = 40
 To pass the subject (% of the total number of points):
- >50% - 3 (50,5 pkt. — 60,0 pkt.)
- >60% - 3,5 (60,5 pkt. — 70,0 pkt.)
- >70% -4 (70,0 pkt. — 80,0 pkt.)
- >80% - 4,5 (80,5 pkt. — 90,0 pkt.)
- >90% - 5 (90,5 pkt. — 100,0 pkt.)

 Warning! To pass the subject you have to deliver the
project (>50% points)
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Literature

English:
1. Joseph Albahari, Ben Albahari, C# 6.0 in a Nutshell, 2016.
2. lan Griffiths, Programming C# 5.0, O'Reilly Media, 2012.

Polish:
1. Joseph Albahari, Ben Albahari, C# 6.0 w pigutce, Helion 2016
2. lan Griffiths - "C# 5.0. Programowanie", Helion, 2013.

3. Andrew Troelsen - "Jezyk C# 2010 i platforma .NET 4", PWN, 2011.

4. Jon Skeet - "C# od podszewki", Helion, 2012.
5. Jesse Liberty - “Programowanie C#”, Helion 2012
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Programme

1. Introduction to the C# programming language and Visual
Studio software.

2. Principles of C# programming language, basic
information on the .NET platform. Windows Forms.

3. Classes, inheritance, virtual methods.

4. Interfaces, instruction foreach, yield iterators.

5. Standard library classes (collections, streams and files).
6. Delegations, lambda expressions.

/. Events, exceptions.

8. LINQ technology.
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Programme

1. Introduction to the C# programming language and Visual
Studio software. Principles of C# programming language.
. Windows Forms.
. Windows Presentation Foundation (WPF) + Project idea
. Web Forms: ASP.NET + Fix project topics
. Databases: AOD.NET.
. PROJECT |
. Classes, inheritance, virtual methods.
. Delegations, lambda expressions.
. Events, exceptions.
10 PROJECT Il
11. LINQ technology. / LINQ to SQL.
12. Multithreading.
13. To be decided.
14. PROJECT Il

OO NO O, OWDN
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C#

o C# (pronounced "C sharp") is a programming
language that is designed for building a

variety of applications that run on the .NET
Framework.
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.NET Framework

NET Framework (pronounced dot net)
IS a software framework
developed by Microsoft.

NET Framework includes 2 parts:

AV

Microsoft®

NET

Framework

- a large class library known as Framework Class Library
(FCL) and provides language interoperability (each language
can use code written in other languages) across several
programming languages (C#, C++, F#, Visual Basic, and a

few dozen others).

- programs written for NET Framework execute in a software
environment known as Common Language Runtime (CLR),
an application virtual machine that provides services such as
security, memory management, and exception handling.

‘ C#, Lecture 1

17129



Why C#?7

« Simple and easy to learn

» Curly-brace syntax of C# will be instantly recognizable to
anyone familiar with C, C++ or Java — easy for people
previously programming in any of those languages

« C# syntax simplifies many of the complexities of C++ and
provides powerful features such as nullable value types,
enumerations, delegates, lambda expressions and direct
memory access, which are not found in Java.

« C# supports generic methods and types, which provide
increased type safety and performance, and iterators,
which enable implementers of collection classes to define
custom iteration behaviors that are simple to use by client
code.

e Language-Integrated Query (LINQ) expressions make the
strongly-typed query a first-class language construct.
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Hands on!

e | First console application
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* Open Visual Studio

 File - New — Project

« Console Application
(without “.NET Framework’)
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Console Application - Printing

Additional information

Console App C# Linux macOS Windows Console

. N Framework @
namespace ConsoleApplicationl
{ | .NET 6.0 (Long Term Support) |-|
Class Pr‘ogr‘am x Do not use top-level statements 0]
{
static void Main(string[] args)
{
System.Console.WriteLine("Hello World!");
// Keep the console window open in debug mode.
System.Console.WriteLine("Press any key to exit.");
System.Console.ReadKey();
}
} ) .
} B fileyffic/users/majanik/documents/visual studic 2015/Projects/Consclefpplication1/Censcledppli... | = | E |i3_]

Hello lorld?
Preszz any key to exit.

m »
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Console Application - Variables

namespace ConsoleApplicationl

{

class Program

{

static void Main(string[] args)

{
System.Console.WriteLine("Hello World!");

int a = 10;

string b = "label";
System.Console.WriteLine("Variables: {0} {1}", a, b);
System.Console.WriteLine($"Variables: {a} {b}");

var ¢ = "label2";

// var d; // NOT POSSIBLE

// Keep the console window open in debug mode.
System.Console.WriteLine("Press any key to exit.");
System.Console.ReadKey();
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Console Application - Task

namespace ConsoleApplicationl Type “c.” and wait for the list
{ class Program of poss_ible methods and
{ properties appear.
static void Main(string[] args)
{
System.Console.WriteLine("Hello World!"); Browse through them and try
to find the ones requested.
int a = 10;
string b = "label";

System.Console.WritelLine("Variables: {0} {1}", a, b);
System.Console.WriteLine($"Variables: {a} {b}");

var c = "label2";

// TASK
[/ Print: type of c, length of c and value of c

// Keep the console window open in debug mode.

System.Console.WriteLine("Press any key to exit.");

System.Console.ReadKey();
} B " C:\Users\mrocz\Documents\Visual Studio 2017\Projects\Csharp201... - | X

: System.String

value: label2

Press any key to exit.
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Planned application

Initial window:

o=l Main Window

Show label

‘ C#, Lecture 1
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Planned application

Initial window: Used functionalities:
r ; B F 9
ol Main Window E@g o=l Main Window @M
Show label Show label Hello World!
Copy Text Copy Text Ala ma kota Ala ma kata
Set color: Set color:
I: :"I HEd I :.I H.Ed .
) Green @ Green
l Close ‘ Close
ol A

C#, Lecture 1 24129



Create new project

New...
Project

Windows Forms App

Create a new project

Recent project templates

9 Windows Forms App c#

Bl Console App C#

w File = Edit View Git Project Debug Analyze Tools Extensions  Window

Help P Searc

[ New ’ “.ﬁl Project... Ctrl+Shift+N_ |
Open P # Repository...
S5 & Clone Repository... T File.. Ctrl+N
9 ] Start Window Project From Existing Code...
| |
O X
windows formsl X |'| Clear all
C# v All platforms - All project types v
-~
€% Windows Forms App
A project template for creating a NET Windows Forms (WinForms) App.
c# Windows Desktop
€% Windows Forms App (.NET Framework)
A project for creating an application with a Windows Forms (WinForms) user
interface
C# Windows Desktop
-j Windows Forms Control Library
A project template for creating a control library that targets .NET Windows Forms
(WinForms).
C# Windows Deskton -
Next

‘ C#, Lecture 1
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Create new project and synchronize it with repository

W WindowsFormsApplicationl - Microsoft Visual Studio
File Edit View Project Build Debug Team

i@-o|B-2 WD

Toolbox v I 3| Forml.cs

Format Tools Test Apnalyze Window  Help
- | Debug - AnycCPU :

- } Startv| f= ;

L]
[=1]
—

Forml.cs [Design] + X

.:‘5}' Search Toolbox o
E 4 All Windows Forms - a2 Main Window
: k  Pointer
" BackgroundWorker
@"  BindingNavigator Show label Hello Word!
g BindingSource
Button
CheckBox
B CheckedlistBox
rﬂ'J CeolerDialog
= ComboBox
=] ContextMenuStrip
@ DataGridView
ﬁi DataSet

DateTimePicker
DirectoryEntry

DirectorySearcher
DemainUpDown

ErrorProvider

EventLog
FileSysternWatcher

Ll
&l
e
B
(X
]
&l

FlowLayoutPanel Output

& FolderBrowserDialog
i Show output from: Debug

FontDialog . .
o The thread @xZecc has exited with code @ (Bx@).

GroupBox 'WindowsFormsApplicationl.vshost.exe' (CLR v4.8.38319: WindowsFormsAp
H HelpProvider The thread @x2154 has exited with code @ (@x8).

HecrollB 'WindowsFormsApplicationl.vshost.exe' (CLR v4.8.38319: WindowsFormsAp
e crofibar The program '[18428] WindowsFormsApplicationl.vshost.exe' has exited
B Imagelist
A Label
A LinklLabel
p— e = B P T ey

YE &  Quicklaunch (Ctrl+Q) P - O x

=

Malgorzata Janik ~
EErrs

Solution Explorer
@ Q| o-s5GTBE| o F -
Search Solution Explorer (Ctri+;)

oubelg

21350

fa] Solution "WindowsFormsApplicationl' (1 project)
4 WindowsFormsApplicationl
b Properties
[ =B References
w1 App.config
4 [FZ] Forml.cs
P T Forml.Designer.cs
Y Forml.res:
2 FormMainWindow
P Program.cs

Selution Explorer REETNETLTES

Properties
buttonHello System.Windows.Forms.Button

=00 F |
Margin 333
Maximumb5ize 00
Minimum&ize a0
Modifiers Private
Padding 0:0:0:0
RightToleft Mo
Size 157:53
Tablndex 1
Tab5top True
Tag
Text Show label
Text

The text associated with the control.



Properties and Events

Events

Proherties * 0 X
butto llo Systg/M.Windows.Forms.Button -
=% [V 4|

(ApplicationSettings) -
(DataBindings)

Properties

(Mame)
AccessibleDescription

AccessibleMame

buttonHello

AccessibleRole Default
AllowDrop False
Anchor Top, Left
AutoEllipsis False
AutoSize False
AutoSizeMode GrowOnly
BackColor |:| Control
Backgroundlmage |:| (none)

BackgroundImagelayout  Tile
CauszesValidation True
ContextMenuStrip (none)
Cursor Default
DialogResult Mone
Dock Mene
Enabled True
Text

The text associated with the contral,
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Build your application

Used functionalities:

( o=l Main Window l = | = |_-q;h]1

Show label Hello Ward!

CopyText Ala ma kota Ala ma kota

Set color:
@ Green

‘ Close

Names:

- Always change default names!

- Each team can have its own naming
convention.

- Common thing: names are readable!

This classes:

Remember to: - Always keep the control name
- give rgadable names to all controls + readable part.
- commit changes after each part e.g. formMainWindow

labelHelloWorld

C#, Lecture 1 28129
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