


HeMHOoro nctopum

Simula (1967)
[TepBbIit 00'bEKTHO-OPUEHTUPOBAHHBIN SI3BIK.
C++ (1983)
[TepBbIit 00 BEKTHO-OPUEHTHUPOBAHHBIN 3bIK cemericTBa C.

Java (1995)

OOBeKTHO-OPUEHTHUPOBAHHBIN S3BIK OT Sun Microsystems.
C# (2001)

OO6BeKTHO-OPUEHTHUPOBAHHBIH s3bIK OT Microsoft.
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HeMHoro romopa
Which language will you use?

Pcrl.is C++ is fast Delphi is neat Anyone can C# is managed and
versatile... and powerful... and well structured... write VB... modern...

..but quickly gets ...but ugly and ....but well past ...do you really ...but comes at
out of control. unsafe. its SC”'by date. want them to0? (uite a price.

Pick the right one for the job:java!
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DOU.UA: VIHOEF
y,El,OBJ'IeTBOpeHHOCTI/I A3bIKOM

Cs

Python
Scala
Objective-C
Java

Ruby

Cas

PHP

Perl
JavaScript
1C
ActionScript
Pascal/Delphi
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0.2 0.3 04 0.5 0.6 0.7 0.8



U.UA: dpnHanbH

pe3ynbLTaToB

nvua

Dons e . Hauanw 661 Kax
e | e | paa | PO | aae | wmepenecnme | "Poo | monomememwnst | ECCC | SN

cenyac onpocos ceMyac pacoumnn
: Java 2450 -1.6 719 2425 828 508 731 0.795
2 c# 21.34 626 21.38 730 371 652 0.87
3 PHP 1524 0.7 447 9.70 331 379 603 0.615
4 Cs++ 8.62 -1.8 253 750 256 399 410 0.70
5 Python 6.65 351 10.28 351 381 448 0.86
6 JavaScript 545 1,75 160 571 195 1673 804 0.60
7 Objective-C 392 115 421 144 117 164 0.8
8 Ruby 313 -0.69 92 553 189 149 204 0.79
9 C 187 55 1,04 36 306 151 043
10 ActionScript 1.8 54 1.05 36 63 72 0.53
11 1C 14 43 30 23 26 0.55
12 PL-SOL 15 41 21 435 78 0.39
13 Pascal/Deplhi 1.29 38 24 63 103 044



l///
—  Cool -‘C like Object Oriented
Language’, C#, C Sharp, “Cu wapn”

’C;+++




B 1980 — HamucaJI NepBbIv KOMITUJISITOP
si3bIKa [ lackasnib

10 1996 — pa6ota B Borland. Cozgan
HOBOE MOKOJIEHHEe KOMITHJISITOPOB
[Tackans — 3wk Delphi.

C 1996 - paboTa B Microsoft, mpoeKTsI
J++ u Microsoft Foundation Classes

C 2000- BO3I[JIaBWJI TPYMITY IO CO3IAHUIO
Y TIPOEKTUPOBAHUIO si3bika C#.

2012 — TIPeICTaBUJ/I HOBBII IMTPOEKT
TypeScript

) - |

ANDY)
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OcobeHHOCTU A3blka CH#

/

[IpocToTa: npocton C-CUHTAaKCUC U KOHCTPYKILWH,
KOPOTKast KpuBasi 00y4aeMOCTH

[lo ymomyanurio, C# 3anpelgaet npsimoe
MaHHUITYJIMPOBaHUE MaMsThIO, IIPeI0CTaB/IsAs B3aMeH
O0oraTyio CUCTEMY THIIOB M COOPKY Mycopa

C# mporpamma 3T0 HAOOp TUTIOB, BCe IAHHBIE U KOJ
XPAHSTHCSI BHYTPH TUIIOB, HET T/I00a/TbHBIX
repeMeHHBIX U QYHKIINU

B C#, xaK 4 B Java, HeT MHOXXeCTBEHHOTO
HacjieJOBaHUS



”

[Tpumep: "Hello world "

using System;

class Program

1
static void Main()
1
Console.WritelLine("Hello world!");
¥

¥



IBonouusa Ct

Evolution of C#

CH CH CH CH
1.0 2.0 4.0

Generics

Anonymous
Methods

Lambda
Expression

Late Binding

Extension
Methods

Named

Expression Tree Arguments

Managed Code

Nullable Type

Anonymous
Type Optional

Parameters

Partial Class

Covariance
Contravariance

LINQ

More COM
Support

Implicit Type
(var)

CH
5.0

Async Feature

Caller
Information
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C#1

CcChUIOYHBIE TUTTBI
Trunel 3HAaYeHU
[IpyMUTHUBHBIE TUTIBI
CTPYKTYpPBI
[IpocTpanCcTBO UMEH
[lepeuncienus
IleneraTsl
[lepeyncnurenu

ATpulyThI
O6paboTKa UCKITIOYeHUI

TloenecoamrmmhaoaTa ToaWwIAo ATTANATANADR
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C#2 [ naBHble 0CODEHHOCTU

O60061eHus (generics)

Paznensiemble Kj1acChl

AHOHUMMHBIE MEeTO/IbI

HMTeparopsl

Turel, gonyckaroure 3HayeHust NULL
[Tongepxka 64-paspsgHBIX BBIYUCTIEHUN



C#2: ObooOweHns

Panbure:
public class SomeObjectContainer
1
private|ocbject | obj;
public SomeObjectContainer[object.Fbj)
{
this._obj = obj;
¥
publid object|GetObject()
{
return this._obj;
¥
¥

SomeObjectContainer container = new SomeObjectContainer(25);
SomeObjectContainer container2 = new SomeObjectContainer(5);

Console.NriteLinek(int)container.GetObject(* H (int)container2.GetObject()

S




C#2: ObobLueHuns

Ceituac:
public class GenericObjectContainep<T>

1
privat;
public GenericObjectContainef (T pbj)
1
this._obj = obj;
¥
publ:i. =tObject()
1
return this._obj;
¥
¥

anericObjectContainei(int) container = new GenericObjectContaineq

‘<int>k25);

GenericObjectContainef<int>| container2 = new GenericObjectContainef<int3(5);

Console.HriteLine(Fontainer.GetObject() + containerz.GétObject(]

)s



//\U
C#2: ObooOweHns

[TpenmytecTBa UCIOTBL30BaHUS 0000IIIEHUT
[Ipon3BOAUTETLHOCTD
besomnacHoCTb
[ToBTOpPHOE HCITO/TB30BaHHE IBOMYHOTO KO/IA
M306aBneHue or “pa3byxaHusi Koaa



CH#2: PaznoensdemMbin Knacchbl

® paboTa HaJZl OOJBIIMMU TPOEKTAMH

® pabora c UCMOTb30BaHHUEM aBTOMATHYIECKHU
CO3/laBaeMOTI'0 UCTOYHHKA KOJIa

// file Employe Work.cs // file Employe Rest.cs
public partial class Employee public partial class Employee
{ {

public void DoWork() public void GoToLunch()

{ {

; }
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C#2:AHOHUMHbIE MeTOoabl

OpuH 13 cnoco00B co3JaHMs 0e3bIMSIHHOI0 0JI0Ka KOZa, CBI3aHHOTO C

KOHKPETHBIM dK3EeMIUISIPOM Ziejierara.

string capturedString = "Done!";

Action<string> printReverse = delegate(string text)

{

}s

char[] chars = text.ToCharArray();
Array.Reverse(chars);
Conscle.WritelLine(new string(chars));
Conscle.Writeline(capturedString);

printReverse( Some text );
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C#2: VtepaTopbl

PaHBme: public IEnumerator GetEnumerator()
1

return new IterationSampleIterator(this);

}

class IterationSampleIterator : IEnumerator
{

private IterationSample parent;

private int position;

internal IterationSampleIterator(IterationSample parent)

this.parent = parent;
position = -1;

3
public bool MoveNext()
{
if (position != parent.Values.Length)
{
position++;
}
return position < parent.Values.Length;
}
public object Current
{
get
{
if (position == -1 || position == parent.Values.Length)
{
throw new InvalidOperationException();
int index = position + parent.StartingPoint % parent.Values.Length;
return parent.Values[index];
}
}
public void Reset()
{
position = -1;
}




C#2: tepaTopthl

Centuac:

—_—

public IEnumerator GetEnumerator()

1

for (int index = @; index < Values.Length; index++)

{
}

yield

return Values[(index + StartingPoint) % Values.lLength];



C#2:Tunbl, gonyckatrLine
3Ha4YeHna NULL

Panpie:

©® HMcnonb3oBaHMe Maru4eCKUX 3HaYeHHU
(DateTime.MinValue, double.NaN)

® Hcnonp3oBaHHe CCBUIOYHOTO KJIacCa-00epTKU
® JlomtomHUTETLHBIN ¢iar

Centyac:
[ullable(lnt) nullable = 5; hasValue hasValue
nullable = null; [twe ]
DateTime?]| anotherNullable = DateTime.Now;
DateTime date = anotherNullable.GetValueOrDefault(); i b

No value Value of 0 Value of 5
(null)
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C#3 — [ mMaBHble OCODEHHOCTU

HesaBHO TUNIM3UpYyeMBbIe JIOKAJIbHbIE IIepeMeHHbIe
AHOHUMHBIE THUITbI

MHanmann3aropsl 00beKTOB M KOJUIEKIIHH
ABTOMaTU4YeCKasl peaanu3alusi CBOMCTB

MeTtopapl paciipeHnus

JIamOma-BeIpaykKeHUS

/lepeBbsi BBIpaKeHUU

3ampocsl LINQ



C#3: HeaBHO TUNnU3npyemble
flIoKanbHble NepeMeEHHbIE

Panbure:
Dictionary<string, List<int>>|myDictionary = new Dictionary<string, List<int>>();

Cenuac:

var FyDictionary = new Dictionary<string, Dicticnary<string, string>>();

AOcomoTHas He0OOXOIMMOCTb JJII aHOHUMHBIX TUIIOB

var tempData = new { Fieldl = "datal"”, Field2 = "data" };



C#3: AHOHUMHBIE TUMbI

var tom = new|{ Name = "Tom", Age = 6 };
var holly = npw { Name = "Holly", Age = 34 };
var jon = new|{ Name = "Jon", Age = 33 };




O0OBbLEKTOB

Pauspie:

Customer c

new Customer();

c.Name = "James";
c.Age = 30;
Ceituac:

Customer c

new Customer

{ Name

"James", Age = 30 };




Konnekunm

PaHpbiie:

List<string> names = new List<string>();
names.Add(“Holly");
names.Add("Jon");
names.Add("Tom™);
names.Add("Robin");
names.Add("William");

Cenuac:

var names = new List<string>

1

"Holly", "Jon", "Tom","Robin", "William"

}s



C

3: ABTOMaTnyeckas

peann3aung CBOUCTB

Panpie:

private string name;

public string Name

{

get
{
return name;
I}
private set
{
name = value;
I;
}
Ceituac:

public string Name|{ get;

private set; }
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C#3: MeToabl paclunpeHus

Omnpenenenue

public static int WordCount(this string str)
{

return str.Split(new char[] { " ', '."', '2" },
StringSplitOptions.RemoveEmptyEntries).Length;

Hcrnionp3oBaHue

string s = "Hello Extension Methods";
int i = s{WordCount();




C#3: Jlambaa-BbipakeHus

Panspiue:

Hcrnonp3oBaHHe aHOHMMHOI'O MeTO/Ia JUISI CO3JaHUsI DK3eMIUIsIpa Jejerara
Func<string, int> returnLength =

delegate(string text) { return text.Length; };

Cenuac:

Func<string, int> returnLength =|text => text.Length;

Func<string, int>

2TOT Aenerat MOXXKHO MCITO/Ib30BaTh AJ1s1 TPpEACTABI€HUWA METO/q, KOTOprﬁ MOXXHO IepeaBaTh B KAYE€CTBE MapaMeTpa oe3
SIBHOT'O OO'BbSIB/IEHUS T10/Ib30BATEIHCKOIO Jesierara.

NaenTuyeH:

public delegate int SomeDelegate(string argl);




C#3: [lepeBbs BblpaXeHUN

[lepeBbsi BEIpaXeHU! NIPEJCTAB/ISIIOT KOA, B BUe APE€BOBUAHOU CTPYKTYPbI
JAHHBIX, KOKIBIN y3€/1 B KOTOPOU SABJISIETCS BhIPAaYX€HWEM, HallpuMep BbI3OBOM
MeTOZ,d UIW JBOUYHOM Oomnepalieit, TAaKOM KaK X <.

OmnucaHue BbIPpA)XE€HUS: 2 +3 B BU/IE€ A€PEBA.

Expression firstArg = Expression.Constant(2);
Exp ion secondArg = Expression.Constant(3);
Expression add = Expression.Add(firstArg, secondArg);

MbI MOXXeM CKOMIIN/TUPOBATH BBIPAJKE€HUE B J€/1€raT U BbINTO/THUTD:

Func<int> compiled = Expression.Llambda<Func<int>>(add).Compile();
Console.WriteLine(compiled());

A TaroKe NMPeACTABIATH AAMOAA-BBIPAYKEHHUSI B epeBo:
MethodInfo method = typeof(string).GetMethod ("StartsWith", new[] { typeof(string) });

var target = Expression.Parameter(typeof(string), "x");

var methodArg = Expression.Parameter(typeof(string), "y");

Expression[] methodArgs = new[] { methodArg };

Expression call = Expression.Call(target, method, methodArgs);

var lambdaParameters = new[] { target, methodArg };

var lambda = Expression.lambda<Func<string, string, becol>>(call, lambdaParameters);
PaBHO1IEHHO

Expression<Func<string, string, bool>> expression =|(x, y) => x.StartsWith(y);




~C#3:3anpochbl LINQ

[TpuMep (MCIO/TB3Ys BBIPAKEHUS )

var people = dataContext.GetSomePeople();
var adultNames =|from person in people |

where person.Age >= 18

select person.Name;

Tot >ke mpuMep (MCITONB3YS LETIOYKY METO/IOB):

from person in people

Name="Holly", Age=34
Name="Tom", Age=6

Al "Person” objects Name="Jon", Age=33
in “people Name="William", Age=3
y _ Name="Robin", Age=3

var adultNames =|people
.Where(person => person.Age >= 18)
~.Select(person => person.Name);

/)’ ey All "Person” objects with Name="Holly", Age=34
i Bt e 8 an age of at least 18 Name="Jon", Age=33
’ let where ‘

; bonpmioi \

Habop

[ [

ioin ONEPaTOpPOB | se Names of people with "Holly"
an age of at least 18 "Jon"
orderby grow ‘ (Result of query)




P NS

C#3:ApxutekTypa LINQ
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C#4 -  naBHble OCODEHHOCTU

MMmeHOBaHHbBIEe 1 HeOOsI3aTe/TbHbIE APTYMEHTHI
YnydieHnHoe B3aumogeiicteue c COM
ITnHaMU4YecKkoe No3aHee CBA3bIBaHUE
KoHTpakKThI B KOZE

3arpocskr Parallel LINQ
O606111eHHass KOBAPUAHTHOCTh 1 KOHTPBAPUAHTHOCTD



-Heobaza
napameTpbl

Panbie:

// call with query (assume command type is text, no parameters)
IDataReader ExecuteQuery(string query)

// call with query and command type (assume no parameters
IDataReader ExecuteQuery(string query,| CommandType commandType
// call with query, command type, and parameters

IDataReader ExecuteQuery(string query, [CommandType commandType|

IEnumerable<DbParameter> parameteryg)

Cemnuac:

IDataReader ExecuteQuery(string query,
CommandType commandType = CommandType.Text
IEnumerable<DbParameter> parameters = null)




C#4: VimMeHOBaHHbIe NapaMeTphl

Pauspie:

public static void Main(string[] args)

{

var msgl = new MailMessage(“"Mail 1",
-My 1-',
"to@mail.com");

var msg2 = new MailMessage("Mail 1",

var msg3 = new MailMessage

nwy 1-’

“to@mail.com",
"from@mail.com");

["Mail 17,

"to@mail.com",
"from@site.com",

"cc@mail.com");

// subject

// body
// to

// subject
// body
// to

// from

// subject
// body
// to

// from
// cc

Cenuac:

var msgl = new MailMessage(

rom: e.com",
to: "to@mail.com",
cc: "cc@mail.com",
subject: "Mail 1",
body: "Body 1"

)s

var msg2 = new MailMessage(
"Mail 1",
body: "Body 1",
to: "to@mail.com"



C#4: Yny4dlleHHoe
B3anmogeunctame ¢ COM

Pausbiie:

object missing = Type.Missing;
var app = new Application {visible = true};
app.Documents.Add(ref missing, ref missing,

ref missing, ref missing);
Document doc = app.ActiveDocument;
Paragraph para = doc.Paragraphs.Add(ref missing);
para.Range.Text = "Hello C# 4.0";

object filename = @"d:\hello.doc";
object format = WdSaveFormat.wdFormatDocument97;
doc.SaveAs(ref filename, ref format,

ref missing, ref missing, ref missing,

ref missing, ref missing, ref missing,

ref missing, ref missing, ref missing,

ref missing, ref missing, ref missing,

ref missing, ref missing);
doc.Close(ref missing, ref missing, ref missing);
app.Application.Quit(ref missing, ref missing, ref missing);



!C#4: YnyJlieHHoe

B3anmMmoaeuncteme ¢ COM

Centuac:

var app = new Application { visible = true };
app.Documents.Add();
Document doc = app.ActiveDocument;

Paragraph para = doc.Paragraphs.Add();
wa.w.fext = “"Hello C# 4.0-;

doc.SaveAs(@"d:\hello.doc™, WdSaveFormat.wdFormatDocument97);
doc.Close();
app.Application.Quit();



4: InHaMn4yeckoe nosaHee
CBA3bIBaHNE

KitoueBoe cioBo dynamic mo3BosisieT pa3zpaboTUYUKy OOBABUTH OOBEKT, MPUBSI3KA K
MeTOoZaM KOTOPOTo, OyZeT OCyIeCTB/ISTCS Ha dTarle BhITTOTHEHMS, 3 He KOMITHJISILIAU.

IloGaBsieT BO3MOXXHOCTh HAITMCAHMS

Person
Elass I YUCTOI'O KOda U BSaHMOﬂeﬁCTBHH C
public void Go() {} AWHAMUYEeCKUMHU SI3BIKAMH BpOJie
} IronPython u IronRuby.
public static void Main(string[] args) B oTim4me oT Apyrux BCTPOEHHBIX TUIIOB
{ . s3bika C# (Hampumep, string, int, object u
dynamic p = new Person(); T.1.), dynamic He uMeeT NPSIMOIo
p.Go(); : : COTIOCTaB/IEHUSI HU C OJHMM M3 Ga30BBIX
P.Go(108); 7/ C,)k ¥ conplie-tine tunoB BCL. Bmecto storo, dynamic -
p.Eat(); // still ok o
crenuaabHbIH MCEeBIOHUM ISt

var name = p.name; still ok .
P i System.Object ¢ AOMOTHUTETBHBIMHU

Me€TaJdaHHbIMM, HeO6XO,Z[I/IMI)IMI/I AJI51
MpaBUJIBHOT'O MO3JHETO CBA3bIBAHUSI.
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C#5 — [ mMaBHble OCODEHHOCTU

® HNudpopmarmmoHHbIe aTPHUOYTHI BBI3BIBAIOIIET0 00OBEKTA

® AcCUHXpOHHOEe NPOrpaMMHPOBaHME C TOMOILIBIO
async/await



CH#5: VIH@bopMaLIMOHHbIE
aTpunOYTbl Bbl3bIBalOLLIETO
obbekTa

C momo1ibio MHGOPMALIMOHHBIX aTPUOYTOB BbI3BIBAIOIET0 00HEKTA MOXKHO
MOJTYYUTh CBeJleHHs 00 BBI3bIBAIOIEM O0beKTe /ISt MeTOAA. MOXXHO MOTYyYUTh MYTh
K Aty HICXOZHOTO KOZ,a, HOMEP CTPOKU B MCXOJHOM KOZie I UMsI BBI3BIBAIOIIETO
00beKTa. JTH CBeJIeHUS TTOJIe3HbI IS TPACCUPOBKHY, OT/IaJIKU U CO3IAHUS CPEJICTB
MTVATrHOCTHUKH.

Panbiie:

static void MethodA()

{
|InsertLog("MethodA");|
osomethingl ),
}

static void MethodB()
{

InsertLog("MethodB");
osomething

¥

static void DoSomething()
1

¥

// Some important thing will be here.

static void InsertLog(string methodName)

{
Consocle.Writeline("{@} called DoSomething at {1}", methodName, DateTime. Now),

Console.WriteLine("------=---=---cccccccccccee e cccecm e cce e s



CH#5: U MaLWOHHbIE
aTpMOYTbl Bbl3bIBAOLLIETO
obbekTa

Centuac:
static void MethodA()
{
DoSomething();
3
static void MethodB()
{
DoSomething();
}
static void DoSomething([CallerMemberName] string memberName = "",
[CallerFilePath] string sourceFilePath = "",
[CallerLineNumber] int sourcelineNumber = @)
{
InsertlLog(memberName, sourceFilePath, sourcelineNumber);
// Some important thing will be here.
3

static void Insertlog(string methodName, string sourceFilePath, int sourcelineNumber)
{
Console.WriteLine("{@} called methodB at {1}", methodName, DateTime.Now);
Console.Writeline("Source file path: {@}", sourceFilePath);
Console.WritelLine("Source line number: {8}", sourcelineNumber);
Console.WriteLine("--------=-=-=ec-ceccecccccccccccncccccccccccccceee e e 77 i



" CH5: Acu e

: ACUHXPOHHOE

nporpaMmMmpoBaHNE C MOMOLLIbIO
async/await

T0RE
CONTINUED...,




[logBenem utor no C#

Pazpaboran B 1998—2001 rogax

[Tepensin MHOTOE OT cBOMX TpeAiiecTBeHHUKOB —C++, Java, Delphi,
Mogmyna u Smalltalk

CrangaptusupoBan B ECMA (ECMA-334) u ISO (ISO/IEC 23270)
[TpocToit C-momoOHBIN CHHTAKCHUC
OO6BeKTHO-OpPHUEeHTHPOBAaHHBIN

MMeeT cTaTM4YeCKYI0 TUIMH3AIHIO (2 C BEPCHU 4 - ZUHAMUYECKYIO).
C# 1 - YripaBisieMbli1 KOJ,

C# 2 - O60061eHus (generics)

C#3 - LINQ

C# 4 - dynamic

C# 5 — aCMUHXpPOHHBIE METO/IbI

Boicokuii numexc mpussisanHocTu! (dou.ua)

OTIUYHBIN MHCTPYMEHT [IJIS1 peliieHust 00/IbIIOTO KPyra 3aa4

/ |
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