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{ǘǊǳƪǘǳǊŀ ǇǌŜŘƳŠǘǳ 

NPRG 035 (2/2 Zk/Z) ς Jazyk C# a platforma .NET (zima) 

tǌŜŘƴłǑƪŀ 

/ǾƛőŜƴƝ όSW2/SW1) ς ǘǌŜōŀ ǎŜ ǇǌƛƘƭłǎƛǘ Ǿ SISu 
POZOR ς tǌƛƘƭŀǑƻǾłƴƝ ǎƪǊȊ ¦bL· 

NPRG 038 (2/2 Zk/Z) ς tƻƪǊƻőƛƭŞ ǇǊƻƎǊŀƳƻǾłƴƝ ǇǊƻ Φb9¢ όƭŞǘƻύ 

tǌŜŘƴłǑƪŀ 

άCviőŜƴƝέ 



tƻȌŀŘŀǾƪȅ ƴŀ ȊłǇƻőŜǘκȊƪƻǳǑƪǳ 

NPRG 035 (2/2 Zk/Z) ς Jazyk C# a platforma .NET (zima) 

½ƪƻǳǑƪŀ όABC test) 

{ǇƭƴŠƴŞ ǇƻǾƛƴƴƻǎǘƛ ȊŜ ŎǾƛőŜƴƝ 

½łǇƻőǘƻǾȇ ǇǊƻƎǊŀƳ όƪƻƴǘǊƻƭǳƧƝ ŎǾƛőƝŎƝύ 

tǊŀƪǘƛŎƪȇ ȊłǇƻőǘƻǾȇ ǘŜǎǘ Ǿ ǇƻőƝǘŀőƻǾŞ ƭŀōƻǊŀǘƻǌƛ 
bŀǇǊƻƎǊŀƳƻǾŀǘ ŀ ƻŘƭŀŘƛǘ ƧŜŘŜƴ ƧŜŘƴƻŘǳŎƘȇ ǇǌƝƪƭŀŘ 

2ŀǎƻǾȇ ƭƛƳƛǘΥ о ƘƻŘƛƴȅ 

/ŜƭƪŜƳ р ǇƻƪǳǎǻΣ Ȋ ǘƻƘƻ ŀƭŜ ƳŀȄƛƳłƭƴŠ о Ǉƻƪǳǎȅ v ȊƛƳƴƝƳ zk. obd. 
όŘŀƭǑƝ ŀȌ Ǿ ƴŠƪǘŜǊŞƳ Ȋ ƭŜǘƴƝŎƘ ǘŜǊƳƝƴǻύ 

5ƻǎǘŀǘŜƪ ǘŜǊƳƝƴǻ Ǿ ȊƛƳƴƝƳ ȊƪƻǳǑƪƻǾŞƳ ƻōŘƻōƝ Ҍ ǇǌƛōƭƛȌƴŠ н Ǿ ƭŜǘƴƝƳ 

 

NPRG 038 (2/2 Zk/Z) ς tƻƪǊƻőƛƭŞ ǇǊƻƎǊŀƳƻǾłƴƝ ǇǊƻ Φb9¢ όƭŞǘƻύ 

½łǇƻőǘƻǾȇ ǇǊƻƎǊŀƳ όƪƻƴǘǊƻƭǳƧƝ ŎǾƛőƝŎƝ Ȋ btwD лоуΣ ǇǌƝǇŀŘƴŠ ƛ btwD лорύ 

½ƪƻǳǑƪŀ όABC test) 

½
ł
Ǉ
ƻ
ő
Ŝ
ǘ

 



½ƪƻǳǑƪŀ 

½łƪŀȊ ǇƻǳȌƝǾłƴƝ ƧŀƪȇŎƘƪƻƭƛǾ ƳŀǘŜǊƛłƭǻ ŀ ǇƻƳǻŎŜƪ όǇƻǳȊŜ ǘǳȌƪŀκǇǊƻǇƛǎƪŀύ 

45 minut 

IƻŘƴƻŎŜƴƝ όǎǘŜƧƴŞ Ƨŀƪƻ ǳ ƻǎǘŀǘƴƝŎƘ ǇovinnŠ ǾƻƭƛǘŜƭƴȇŎƘ ǇǌŜŘƳŠǘǻ ς ǎƪǳǇƛƴŀ tǊƻƎǊŀƳƻǾłƴƝ) ς 
Ȋŀ ŎƘȅōƴŞ ƻŘǇƻǾŠŘƛ ǎŜ ǳŘŠƭǳƧƝ ǘǊŜǎǘƴŞ ōƻŘȅΥ 

 

 

 

 

 

 

 

¢ǊŜǎǘƴŞ ōƻŘȅ ½ƴłƳƪŀ 

0-2 1 

3-5 2 

6-8 3 

9-max 4 



½ƪƻǳǑƪŀ 

tǌƝƪƭŀŘȅ ǘȅǇǳ αŘƻǇƛǑǘŜ ƛƳǇƭŜƳŜƴǘŀŎƛ ƴłǎƭŜŘǳƧƝŎƝ ǘǌƝŘȅάΣ ƴŜōƻΥ 



½ƪƻǳǑƪŀ 



½łǇƻőǘƻǾȇ ǘŜǎǘ 

aƻȌƴƻǎǘ ǇƻǳȌƝǾŀǘ ƭƛōƻǾƻƭƴŞ ǘƛǑǘŠƴŞ ƳŀǘŜǊƛłƭȅ όƪƴƛƘȅΣ ŀǇƻŘΦύΣ ƪǊƻƳŠ ǾȅǘƛǑǘŠƴȇŎƘ ǾȅǌŜǑŜƴȇŎƘ 
ǇǌƝƪƭŀŘǻ 

½ ŜƭŜƪǘǊƻƴƛŎƪȇŎƘ ƳŀǘŜǊƛłƭǻ ǇƻǳȊŜ ƳŞ slidyΣ ǇǌƝǇŀŘƴŠ slidy University of Linz όŀ ǎŀƳƻȊǌŜƧƳŠ 
MSDN Library) 

о ƘƻŘƛƴȅ Ǿ ǇƻőƝǘŀőƻǾŞ ƭŀōƻǊŀǘƻǌƛ 

yŜǑŜƴƝ ƳǳǎƝ ǎǇƭƶƻǾŀǘ ǾǑŜŎƘƴȅ ǇƻŘƳƝƴƪȅ ȊŀŘłƴƝ ŀ ōȇǘ ȊŎŜƭŀ ŦǳƴƪőƴƝ 

tǌƝƪƭŀŘ ȊŀŘłƴƝΥ 
 

Prevest logickou formuli ve vstupnim souboru do CNF (konjunktivni normalni forma) -  

konjunkce disjunkci. Vstupni formule je plne uzavokovana a kazdy clen je oddelen 

mezerou. Promenna je libovolny textovy retezec. & konjunkce, ! negace, | disjunkce, 

- > implikace, < - > ekvivalence  

Pri prevadeni se aplikuji nasledujici prepisovaci pravidla (kde a, b, c jsou libovolne 

formule):  

* !!a ------ > a  

* a - > b ------ > ! a | b  

* a < - > b ------ > ( a - > b ) & ( b - > a )  

* ! ( a | b ) ------ > ! a & ! b  

* ! ( a & b ) ------ > ! a | ! b  

* ( a & b ) | c ------ > ( a | c ) & ( b | c )  

 



tƻǾƛƴƴƻǎǘƛ ȊŜ ŎǾƛőŜƴƝ 

5ƻŎƘłȊƪŀ ƴŀ ŎǾƛőŜƴƝ όƳŀȄΦ о ŀōǎŜƴŎŜύ 

.ƻŘȅ Ȋŀ ǇǌƝƪƭŀŘȅ Ǿ CodExu: 
viz ƳǻƧ ǿŜō 

POZOR! Pro tento pǌŜŘƳŠǘ ǎŜ ǇƻǳȌƝǾł ƴłǎƭŜŘǳƧƝŎƝ ƛƴǎǘŀƴŎŜ CodExu όƧƛƴł 
ƴŜȌ CodEx ǇǊƻ мΦ ǊƻőƴƝƪ Ҧ ƪŀȌŘȇ ǎŜ ȊŘŜ ƳǳǎƝ ȊƴƻǾǳ ǾȅǘǾƻǌƛǘ ǵőŜǘύΥ 
https://codex.ms.mff.cuni.cz/cscodex/  

 

tǌƝƪƭŀŘȅ Ǿ CodExu: 
tǊǻōŠȌƴŠ - ǇǌƝƪƭŀŘȅ ȊŜ ŎǾƛőŜƴƝ όdeadline ǾȌŘȅ Ҍм ǘȇŘŜƴύ 

Na konci semestru ς ƴŠƪƻƭƛƪ ǘŠȌƪȇŎƘ ȊǾƭłǑǘƴƝŎƘ ǵƪƻƭǻ όǇǌƛōƭƛȌƴŠ пύ ǇǊƻ ŘƻǇƭƴŠƴƝ 
ƴŜŘƻǎǘŀǘŜőƴŞƘƻ Ǉƻőǘǳ ōƻŘǻ Ȋŀ ǇǌƝƪƭŀŘȅ ȊŜ ŎǾƛőŜƴƝ 

 



½łǇƻőǘƻǾȇ ǇǊƻƎǊŀƳ 

¢ŜǊƳƝƴȅ btwD лор όȊƛƳŀύ ƛ btwD лоуΥ 
Specifikace: 25. 5. 2012 (konec LS) 

tǌŜŘǾŜŘŜƴƝ ŦƛƴłƭƴƝ ǇƭƴŠ ŦǳƴƪőƴƝ ǾŜǊȊŜΥ 13. 7. 2012 όǾőŜǘƴŠ ǳȌƛǾŀǘŜƭǎƪŞ ŀ ǇǊƻƎǊŀƳłǘƻǊǎƪŞ ŘƻƪǳƳŜƴǘŀŎŜύ 

 

tƻȌŀŘŀǾƪȅ ƴŀ ǇǊƻƎǊŀƳ z NPRG 035: 
tǌŜŘǾŜŘŜƴƻ Ǿ ǘŜǊƳƝƴǳΥ ƳƛƴƛƳłƭƴŠ 30 kB ȊŘǊƻƧƻǾŞƘƻ ƪƽŘǳ Ǿ ƧŀȊȅŎŜ /# 

tǌŜŘǾŜŘŜƴƻ Ǉƻ ǘŜǊƳƝƴǳΥ ƳƛƴƛƳłƭƴŠ 60 kB ȊŘǊƻƧƻǾŞƘƻ ƪƽŘǳ Ǿ ƧŀȊȅŎŜ C# 

 

tƻȌŀŘŀǾƪȅ ƴŀ ǇǊƻƎǊŀƳ z NPRG 038: 
tǌŜŘǾŜŘŜƴƻ Ǿ ǘŜǊƳƝƴǳΥ ƳƛƴƛƳłƭƴŠ 60 kB ȊŘǊƻƧƻǾŞƘƻ ƪƽŘǳ Ǿ ƧŀȊȅŎŜ /# 

tǌŜŘǾŜŘŜƴƻ Ǉƻ ǘŜǊƳƝƴǳΥ ƳƛƴƛƳłƭƴŠ 120 kB ȊŘǊƻƧƻǾŞƘƻ ƪƽŘǳ Ǿ ƧŀȊȅŎŜ C# 

NetriviłƭƴƝ a ǊƻȊǳƳƴŞ ǇƻǳȌƛǘƝ ƴŠƪǘŜǊŞ Ȋ αǘŜŎƘƴƻƭƻƎƛƝά ǇǊƻōƝǊŀƴȇŎƘ Ǿ btwD ло8 (ADO.NET, .NET 
Remoting, Web Services, Reflection, LINQ, C++/CLI, .NET Security, WPF, Silverlight, XNA) ς ne XML! 

tƻȊƴłƳƪŀΥ YŀȌŘȇ ȊłǇƻőǘƻǾȇ ǇǊƻƎǊŀƳΣ ƪǘŜǊȇ ǎǇƭƶǳƧŜ ǇƻȌŀŘŀǾƪȅ btwD лоуΣ ǎǇƭƶǳƧŜ ƛ ǇƻȌŀŘŀǾƪȅ btwD 
лор όǘƧΦ ƭȊŜ ƻŘŜǾȊŘŀǘ ƧŜŘŜƴ ǇǊƻƎǊŀƳ Ȋŀ ƻōŀ ǇǌŜŘƳŠǘȅύ 

rozumnȇκǊƻȊǳƳƴŞ Ґ ƴŀ ǇƻȌłŘłƴƝ ǇƻǎƻǳŘƝ ŎǾƛőƝŎƝ 

 

POZOR! hŘŜǾȊŘłƴƝ Ǉƻ ǘŜǊƳƝƴǳ ǇƻǳȊŜ Ǉƻ ǇǌŜŘŎƘƻȊƝ ŘƻƳƭǳǾŠ ǎŜ ŎǾƛőƝŎƝƳ ς ŘƻƳƭǳǾŀ ƳǳǎƝ ǇǊƻōŠƘƴƻǳǘ ǇǌŜŘ ǳǇƭȅƴǳǘƝƳ ǘŜǊƳƝƴǳΦ 

POZOR! hǎƻōƴƝ ǇǌŜŘǾŜŘŜƴƝ ƧŜ ǎƻǳőłǎǘƝ ƻŘŜǾȊŘłƴƝΦ bŀ ǇǌŜŘǾłŘŠƴƝ ǎƛ ǇǌƛǇǊŀǾǘŜ ƴŠƪƻƭƛƪ ǎƭƛŘǻ ǎƘǊƴǳƧƝŎƝŎƘ 
ƘƭŀǾƴƝ ŦǳƴƪŎŜ ǇǊƻƎǊŀƳǳ Ҍ ƘƭŀǾƴƝ ǌŜǑŜƴŞ ǇǊƻōƭŞƳȅ Ҍ ƴłǎǘƛƴ ŀǊŎƘƛǘŜƪǘǳǊȅΦ 

 

bŜǾȅƎŜƴŜǊƻǾŀƴȇ όǊǳőƴŠ Ǉǎŀƴȇύ 
ǊƻȊǳƳƴȇ ƪƽŘ 



What is the output the following program? 

class Program  {  

 static void Main(string[] args) {  

  int j = 0;  

  for ( int  i = int.MaxValue -  10; i <= int.MaxValue; i++) {  

   j++;  

  }  

  Console.WriteLine(j);  

 }  

}  

 

Option Result 

A 10 

B 11 

C 0 

D Nothing. 

E It will generate a runtime error. 



What is the output the following program? 

class Program  {  

 static void Main(string[] args) {  

  int j = 0;  

  for ( int  i = int.MaxValue -  10; i <= int.MaxValue; i++) {  

   j++;  

  }  

  Console.WriteLine(j);  

 }  

}  

 

Option Result 

A 10 

B 11 

C 0 

D bƻǘƘƛƴƎΦ ҥ !ƴ ƛƴŦƛƴƛǘŜ ŎȅŎƭŜΗ 

E It will generate a runtime error. 



What is the output the following program? 

class Program  {  

 static void Main(string[] args) {  

  int START = 2000000000;  

  i nt count = 0;  

  for (float f = START; f < START + 50; f++) {  

   count++;  

  }  

  Console.WriteLine(count);  

}  

Option Result 

A 0 

B 50 

C 49 

D Nothing. 

E Something else. 



What is the output the following program? 

class Program  {  

 static void Main(string[] args) {  

  int START = 2000000000;  

  i nt count = 0;  

  for (float f = START; f < START + 50; f++) {  

   count++;  

  }  

  Console.WriteLine(count);  

}  

 

Option Result 

A 0 

B 50 

C 49 

D Nothing. 

E Something else. 



The End 

¦ƴǳǎŜŘ ǎƭƛŘŜǎ Ŧƻƭƭƻǿ Χ 



Basic Structure of .NET Framework 

Common Language Infrastructure (CLI) 

Common Language Runtime (CLR) 

Base Class Library (BCL) 

.NET Framework 

Current version 4.0  

aƛŎǊƻǎƻŦǘΩǎ /[L ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 

Additional libraries: 

ASP.NET 

ADO.NET 

Windows Forms  

Web Services 

others 

Compilers for several .NET languages 



Languages for .NET 

Languages (compilers developer by Microsoft): 

C# 4.0 

Visual Basic .NET 

F# (OCaml) 

IronPython 

IronRuby 

C++ with Managed Extensions 

J# (Java) 

Other languages: 

Object Pascal (in latest Borland Dephi) 

PHP (project Phalanger - www.php-compiler.net) 

Eiffel 

Haskell 

others 

 

http://www.php-compiler.net/
http://www.php-compiler.net/
http://www.php-compiler.net/
http://www.php-compiler.net/


MSIL Code 
(Microsoft 

Intermediate 
Language) 

½ŘǊƻƧƻǾȇ ƪƽŘ 
(Visual Basic, 

C# nebo Pascal) 

.NET Framework - Assembly Creation 

Source code 
(Visual Basic, 
C# or Pascal) 

Compiler 

Metadata 
MSIL Code 
(Microsoft 

Intermediate 
Language) 

Assembly 
(EXE or DLL) 

Metadata 

Resources 
(images, 
localized 

strings, etc.)  Assembly 
metadata 

(references to 
other assemblies, 

etc.) 



.NET Framework - Assembly Launching 

JIT compiler 

Assembly 
(EXE or DLL) 

MSIL 

Assembly 
(DLL) 

Required 
assemblies 

(DLL) 

Native code 
(x86, x64) 



Mono Project 

www.mono-project.com 

Open source implementation of .NET (according to ECMA standards) 

Platform support: Linux, MacOS X, Windows 

Contains: 
Compilers for C# (full features of C# 4.0), MonoBasic (extension of Visual Basic 
.NET) 

Common Language Runtime with JIT compiler 

BCL implementation 

ADO.NET 

Implementation of ASP.NET, Web Services for Apache web server 

GUI library GTK# (based on GTK) 

Windows Forms 

Integrated development environment 

Help browser 



What is not .NET? GDI+ 

GDI+: 
Object oriented library for C++ 
programmers 

Wraps existing GDI API functions into 
classes 

Adds new functionality, e.g: 

Gradient brushes 

Matrix transformations 

Alpha blending 

Support for additional graphics 
formats: BMP, GIF, JPEG, PNG, TIFF, 
ICO, WMF, EMF 

Included in Windows XP and Windows 
2003 Server (available as 
redistributable for Windows 98, Me, 
NT, 2000) 

 

 

 



What is not .NET? 

.ǳǘ Ƴŀƴȅ ǇŜƻǇƭŜ ǘƘƛƴƪ ƛǘ ƛǎ Χ 



What is not .NET? Side-by-Side Assem. 

Side-by-side assemblies 
The DLL Hell solution in Windows XP a Windows 2003 Server (not available for 
older Windows versions 
{ŜǾŜǊŀƭ ǾŜǊǎƛƻƴǎ ƻŦ ŀ ǎŀƳŜ άŎƻƳǇƻƴŜƴǘέ ς assembly (usually a DLL library) can be 
installed at the same time on one computer 
Assembly is a bunch of files indentified by a common name and digital signature 
(e.g.: Microsoft.Windows.Common-Controls) and with associated version number 
Every assembly is described by its manifest (an XML file) 
Each assembly version (installed by Windows Installer) has its own subfolder in 
the system %SystemRoot%\WinSxS folder (e.g.: 
x86_Microsoft.Windows.Common-Controls_6595b64144ccf1df_6.0.0.0_x-
ww_1382d70a) 
Any applications starts: 

Windows looks for application manifest ς describes required versions of used 
assemblies (in application.exe.manifest file or in RT_MANIFEST resource 
embedded inside executable) 
Administrators can define assembly version mapping 

 
 



Example: Application Manifest 

<?xml version="1.0" encoding="UTF - 8" standalone="yes"?>  

<assembly xmlns="urn:schemas - microsoft - com:asm.v1" manifestVersion="1.0">  

<assemblyIdentity  

   version="1.0.0.0"  

   processorArchitecture="X86"  

   name=ñFirstApplication .exe"  

   type="win32"  

/>  

<description>Application manifest</description>  

<dependency>  

   <dependentAssembly>  

     <assemblyIdentity  

       type="win32"  

       name="Microsoft.Windows.Common - Controls"  

       version="6.0.0.0"  

       processorArchitecture="X86"  

       publicKeyToken="6595b64144ccf1df"  

       language="*"  

     />  

   </dependentAssembly>  

</dependency>  

</assembly>  

 



Application Manifest - Results 

Without application 

manifest (using old version 

of common controls) 

With application 

manifest (using version 

6.0.0.0 of common controls) 



What is not .NET? Aero ς Glass Effect 



Aero ς Minimazing/Maximazing Windows 



Aero ς Windows + Tab 



Desktop Window Manager (Aero) 

New WDDM (Windows Display Driver Model) allows sharing of DirectX surfaces. 

{ǘŀƴŘŀǊŘ ²ƛƴŘƻǿǎ ±ƛǎǘŀ άƎǊŀǇƘƛŎǎ ŀƴŘ ¦L ǎǘŀŎƪέΥ 

 

GDI 

User32 GDI+ 

Win32 Application 

DirectX 

System.Drawing 
DLL 

Windows Forms 

.NET 2.0 Application 

Media Integration 
Layer 

Win32 Game 

Managed 
DirectX 

Windows Presentation Foundation 
(XAML/Avalon) 

.NET 3.0 Application 

Graphics Driver 

Managed Code 

Native Code 

WDDM 



DWM ς Glass Effect in Client Area 


