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rnasa 1: Hauano pa6otbl ¢ .NET Framework

3aMmedyaHus

.NET Framework - 310 Habop 61ubnnoTtek 1 cpeaa BbiNOSHEHWUS, NepBoHa4YanbHO paspaboTaHHas
Microsoft. Bce .NET-nporpamMmbl KOMOMAnpyoTcs B 6ainT-koa non HassaHmeM Microsoft
Intermediate Language (MSIL). MSIL ynpasngsetca Common Language Runtime (CLR).

Huxe Bbl MOXeTe HalTu Heckobko npumepos «Hello World» Ha pasHbix s3bikax,
nopaepxusatowmx .NET Framework. «Hello World» - 310 nporpamma, kotopasi otobpaxaer «
Hello World» Ha ycTpoiicTBe oTobpaxeHus. OH ncnonb3dyeTcs Ansg nanoctpaumm 6a3oBoro
CMHTakcuca ons NocTpoeHmst paboyei nporpammel. Ero Takxe MoXXHO NCMNONb30BaTh B Ka4eCcTBe
TecTa Ha 34paBoMbicine, 4ToObl y6eanTbes, HTO KOMMUASTOP A3blka, cpeaa pas3paboTku 1 cpena
BbINONIHEHUS paboTatoT NPaBUbHO.

Cnmcok s3blkoB, nogaepxueaembix .NET.

Bepcuu
.CETb
1,0 2002-02-13
11 2003-04-24
2,0 2005-11-07
3.0 2006-11-06
3,5 2007-11-19

3.55P1 2008-08-11
4,0 2010-04-12
4.5 2012-08-15
45.1 2013-10-17
45.2 2014-05-05

4,6 2015-07-20
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Bepcusa | Oarta Bbixoaa

4.6.1 2015-11-17
4.6.2 2016-08-02

4,7 2017-04-05

KomnakTHasi CTpyKTypa

Bepcusa | darta Bbixogaa

1,0 2000-01-01

2,0 2005-10-01

3,5 2007-11-19

3,7 2009-01-01

3,9 2013-06-01
MukpocTpykTypa

4,2 2011-10-04

4,3 2012-12-04

4.4 2015-10-20
Examples

MNMpuset, Mup B C #

using System;

class Program
{
// The Main() function is the first function to be executed in a program
static void Main ()
{
// Write the string "Hello World to the standard out
Console.WriteLine ("Hello World");

https://riptutorial.com/ru/home
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Console.WriteLine UMEET HECKOJNIbKO Neperpy3ok. B aToMm cnyyae ctpoka «Hello World» sasnsetca
napameTpoM, 1 BO BPEMS BbINONHEHWS OHA BbiBeaeT «Hello World» B cTaHoapTHbINA NOTOK.
Lpyrve neperpysku MOryT Bbi3blBaTb .Tostring APrYMEHTA Nepes 3anucbio B MOTOK.
JononHuTtenbHyo nHgopmaumio cM. B nokymentauun no NET Framework .

Xwneasg nemoHcTpaums B gencteum Ha .NET Fiddle

BeeneHne B C #

Hello World B Visual Basic .NET

Imports System
Module Program
Public Sub Main ()
Console.WriteLine ("Hello World")

End Sub
End Module

Xwneas nemoHcTpaums B gencteum Ha .NET Fiddle

BeeneHue B Visual Basic .NET

Hello World in F #

open System
[<EntryPoint>]
let main argv =

printfn "Hello World"
0

XwnBas nemoHcTpaums B gencteum Ha .NET Fiddle
BeeneHne B F #

Hello World B C ++ / CLI

using namespace System;
int main (array<String”>" args)
{

Console: :WritelLine ("Hello World");
}

MNMpuset, Mup B PowerShell

Write—-Host "Hello World"

https://riptutorial.com/ru/home 4
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BeeneHune B PowerShell

MNMpuset, Mup B Nemerle

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

MpuBeTt, Mup B Oxygene

namespace HelloWorld;
interface

type
App = class
public
class method Main (args: array of String);
end;

implementation

class method App.Main (args: array of String);
begin

Console.WriteLine ('Hello World');
end;

end.

MNMpuset, Myp B By

print "Hello World"

Hello World B Python (IronPython)

print "Hello World"

import clr
from System import Console
Console.WritelLine ("Hello World")

MNMpuset mup B Un

.class public auto ansi beforefieldinit Program
extends [mscorlib]System.Object

.method public hidebysig static void Main() cil managed
{
.maxstack 8
IL_0000: nop
IL_0001: 1dstr "Hello World"
IL_0006: call void [mscorlib]System.Console::WriteLine (string)
IL_000b: nop

https://riptutorial.com/ru/home
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IL_000c: ret

.method public hidebysig specialname rtspecialname
instance void .ctor() cil managed

.maxstack 8

IL_0000: 1darg.O

IL_0001: call instance void [mscorlib]System.Object::.ctor ()
IL_0006: ret

MpounTante Havano pabotbl ¢ .NET Framework oHnaiiH: https://riptutorial.com/ru/dot-
net/topic/14/Ha4ano-paboTbl-c--net-framework

https://riptutorial.com/ru/home
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rnasa 2: .NET Core

BctynneHue

.NET Core - nnatgopma paspaboTku obuiero HazHaveHus, noanepxuneaemas Microsoft n
coobuwecTteom .NET Ha GitHub. 3710 Kpocc-nnatopMeHHbIi, nogaepxmsatownii Windows,

macOS u Linux, 1 MOXeT NCMONb30BaTbCS B CLEHAPUSIX YCTPOACTB, 061a4HbIX U BCTPOEHHbIX /
loT.

Korpa bl gymaete o .NET Core, cnegyet NOMHUTb cnegytolee (rmbkoe passepTbiBaHNeE, KPOCe-
nnaToOpMeEHHbIe, CpeaCcTBa KOMaHOHON CTPOKU, C OTKPbITbIM UCXOOHBIM KOOOM).

Lpyroe 3ameyaTtenbHO, YTO AaXe eCnn 3TO OTKPbIThIA UCXOAHbIA Koa, Microsoft ak TuBHO
nognepxuBaeT ero.

3aMmedyaHusa

Cawm no cebe .NET Core BkNto4aeT B cebs 0aHy MOOENb NPUTOXEHNS - KOHCONbHbIE
MPUNOXEHUs, KoTopast NoNe3Ha ANt UHCTPYMEHTOB, NIOKabHbIX CNyX6 1 TEeKCTOBbIX Urp. [ns
pacwmpeHnst YHKLMOHANBHOCTY Bblnn CO34aHbl AONONHUTENbHbIE MOAENN MPUOXEHWNIA NOBEPX
.NET Core, Takue Kak:

* Sdnpo ASP.NET
* Windows 10 Universal Windows Platform (UWP)
» Xamarin.Forms

Kpome Toro, .NET Core peanuayet cTanHgapTHyto bubnnoteky .NET un, cnegoBaTtenbHO,
noLnepXmBaeT cTaHoapTHble bubnmotekn .NET.

CraHnpapTHas bubnunoteka .NET - 310 cneundpukaums API, koTopasi onucbiBaeT COrnacoBaHHbIi
Habop .NET API, koTopble pa3paboTymki MOryT oXuaaTb B Kaxaon peanmsauum .NET.
Peanunzauns .NET nonxHa peann3oBbiBaTb 9Ty cneumdukaumto, 4Tobbl ee MOXHO Obifio
cuntatb coBMecTumoii ¢ .NET Standard Library n nogoepxueatbe 6ubnmoteku,
npegHasHaYeHHble Ang ctaHnapTHon bubnmotekn .NET.

Examples

Ba3oBoe KOHCOJ/IbHOE NPUoXeHune

public class Program
{
public static void Main(string[] args)

{

https://riptutorial.com/ru/home 7



Console.WriteLine ("\nWhat is your name? ");

var name = Console.ReadLine();

var date = DateTime.Now;

Console.WritelLine ("\nHello, {0}, on {1:d} at {1:t}", name, date);
Console.Write ("\nPress any key to exit...");

Console.ReadKey (true);

MpounTtante .NET Core oHnawH: https://riptutorial.com/ru/dot-net/topic/9059/-net-core

https://riptutorial.com/ru/home
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rnasa 3: ADO.NET

BctynneHue

ADO (06bekTbl faHHbIX ActiveX) .Net - 3T0 MHCTPYMEHT, NpeaocTaBnsieMblit Microsoft, KoTopblii
obecneunBaeT OOCTYN K MCTOYHUKAM OaHHbIX, Takmm Kak SQL Server, Oracle n XML yepe3 cBou
KOMMOHEHTbI. .Net-NnpunoxeHns MoryT na3enekaTb, co3nasaTb 1 obpabaTbiBaTb AaHHbIE, KakK
TOJIbKO OHM NOAKN0YEHbI K UICTOYHUKY OaHHbIX Yepe3 ADO.Net ¢ cOOTBETCTBYOWNMNA
NPUBUIErNAMN.

ADO.Net npepocTaBnseT apxutekTypy 6e3 noaknoyeHunsi. 31o 6esonacHblit noaxon K
B3aMMOOeNCcTBMIO C 6230 AaHHbIX, MOCKONIbKY COeAMHEHME He 0683aTeNbHO JOMXHO
nonnepXmBaTbCs B Te4EeHNEe BCEro ceaHca.

3aMmedyaHus

3amMeuaHue o napameTpmusaumm SQL C parameters.AddWithValue AddWithvalue : AddWithvalue
HUKOr Aa He ABNSieTCS XOpoLwen OTNPaBHOM TOYKON. DTOT METO OCHOBaH Ha BblBOJE TUMNa
OaHHbIX N3 TOro, Y10 NepenaeTcs. [1pyn 3TOM Bbl MOXETEe 0KasaTbCs B CUTyauuun, Korga
npeobpasoBaHmne He NO3BOJNISET BalEMy 3anpocy 1CronbL308aTh nHaeke . ObpaTtuTe BHUMaHMeE,
4TO HEKOTOpbIe TWMbl AaHHbIX SQL Server, Takne Kak char / varchar (6€3 NPEAWECTBYOWMX «N»)
NN date , HE UMEIOT COOTBETCTBYIOWEro Tmuna gaHHblX .NET. B Takmx cny4asx eMecto aT10ro
crnenyeT UCMNONb30BaTb add C MPaBU/bHBbIM TUMOM AaHHbIX .

Examples

BbinonHeHue onepatopoB SQL kak KOMaHAObl

// Uses Windows authentication. Replace the Trusted_Connection parameter with
// User Id=...;Password=...; to use SQL Server authentication instead. You may
// want to find the appropriate connection string for your server.

string connectionString =

@"Server=myServer\myInstance; Database=myDataBase; Trusted_Connection=True;"

string sgl = "INSERT INTO myTable (myDateTimeField, myIntField) " +
"VALUES (@someDateTime, @somelInt);";

// Most ADO.NET objects are disposable and, thus, require the using keyword.
using (var connection = new SglConnection (connectionString))
using (var command = new SglCommand(sgl, connection))
{
// Use parameters instead of string concatenation to add user-supplied
// values to avoid SQL injection and formatting issues. Explicitly supply datatype.

// System.Data.SqlDbType is an enumeration. See Notel
command.Parameters.Add ("@someDateTime", SglDbType.DateTime) .Value = myDateTimeVariable;

https://riptutorial.com/ru/home
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command.Parameters.Add ("@someInt", SglDbType.Int).Value = myInt32Variable;

// Execute the SQL statement. Use ExecuteScalar and ExecuteReader instead
// for query that return results (or see the more specific examples, once
// those have been added) .

connection.Open () ;
command.ExecuteNonQuery () ;

lpumedaHmne 1: cm. [epeuncnenne SglDbType ang sapnanta MSFT SQL Server.

lpumeydaHune 2: cMm. [epeuncnerHve MySqlDbType ong BapmnaHTa, cneundunyHoro anga MySQL.

Jlyywive npakTUKU - BbINOJIHEHME 3aaBNeHnn Sq|

public void SaveNewEmployee (Employee newEmployee)
{
// best practice - wrap all database connections in a using block so they are always
closed & disposed even in the event of an Exception
// best practice - retrieve the connection string by name from the app.config or
web.config (depending on the application type) (note, this requires an assembly reference to
System.configuration)
using (SglConnection con = new
SglConnection (System.Configuration.ConfigurationManager.ConnectionStrings["MyConnectionName"] .Connectic

// best practice - use column names in your INSERT statement so you are not dependent
on the sgl schema column order

// best practice - always use parameters to avoid sgl injection attacks and errors if
malformed text is used like including a single quote which is the sqgl equivalent of escaping
or starting a string (varchar/nvarchar)

// best practice - give your parameters meaningful names Jjust like you do variables in
your code

using (SglCommand sc = new SglCommand ("INSERT INTO employee (FirstName, LastName,

DateOfBirth /*etc*/) VALUES (QfirstName, Q@lastName, @dateOfBirth /*etc*/)", con))
{
// best practice - always specify the database data type of the column you are
using
// best practice - check for valid values in your code and/or use a database

constraint, if inserting NULL then use System.DbNull.Value

sc.Parameters.Add (new SglParameter ("@firstName", SglDbType.VarChar, 200) {Value =
newEmployee.FirstName ?? (object) System.DBNull.Value}l);

sc.Parameters.Add (new SglParameter ("@lastName", SqglDbType.VarChar, 200) {Value =
newEmployee.LastName ?? (object) System.DBNull.Value});

// best practice - always use the correct types when specifying your parameters,
Value is assigned to a DateTime instance and not a string representation of a Date

sc.Parameters.Add (new SglParameter ("@dateOfBirth", SglDbType.Date) { Value =
newEmployee.DateOfBirth });

// best practice - open your connection as late as possible unless you need to
verify that the database connection is valid and wont fail and the proceeding code execution
takes a long time (not the case here)

con.Open () ;

sc.ExecuteNonQuery () ;
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// the end of the using block will close and dispose the SglConnection
// best practice - end the using block as soon as possible to release the database
connection
}
}

// supporting class used as parameter for example
public class Employee
{

public string FirstName { get; set; }

public string LastName { get; set; }

public DateTime DateOfBirth { get; set; }

JNlyywas npaktuka pabotbl ¢ ADO.NET

* [lpaBunno 60/1bWOro nanbua - 3T0 OTKPbITb COEANHEHNE A/ MUHUMAIbHOIO BPEMEHW.
3akporite coeauHeHne SBHbIM 0O6pa3oM Nocre 3aBepleHns npouenypbl. 970 BEpHET
06BbekT noaknoYeHns obpaTHO B Nyn coeamHeHni. Myn coeanHeHWn No YMOHaHMIoO max
size = 100. Nockonbky 06 beanHeHne Nynoe NoBblWaeT NPON3BOAMNTENbHOCTb
domanyeckoro nogknoyeHnsa Kk SQL Server. [lyn coennHeHnin 8 SQL Server

e ObepHnTE BCe NoAKIOYeHUs Kk 6a3e AaHHbIX B UCNONb3yeMoM 610Ke, 4ToObl OHU Beerna
3akpbiBannCb 1 yoansanncb gaxe B cnyyae ucknwoveHns. Cum. Vicnonszosadve Statement (C
# Reference) pns nony4yeHns 4ONONHUTENbHON nHdopmMaumm 06 MCnonb30BaHUN
onepaTropos

* /3Bnekute cTpoku nooknoyYeHns no nMeHn ns app.config nnm web.config (B 3aBncumocTu
OT TUNa NPUNOXEHNS)

o Inga atoro Tpe6yeTC$1 CCblJIKa Ha C60pKy System.configuration

o CM. « CTpokKn noakmoYeHns n hanns KoHturypauumn» ans nonyvyeHuns
JOMNONHNTENbHOW MHGDOPMAaLLMK O TOM, KakK CTPYKTypupoBaTb doann KoHurypauum

* Bcerpa ncnonb3ynte napameTpbl ANg BXOAAWNX 3HAYEHUA ONS

- W3beraiite atak sql injection

> W3beralite ownbok, ecnu ncronb3yeTcs HEBEPHbIA TEKCT, HANpPUMep, BKo4Yas
OOMHOYHYIO KaBblyKy, KOTOPas SBNSAETCA 9KBUBANEHTOM SOl AN aKpaHUPOBaHUSA U
3anycka cTpoku (varchar / nvarchar)

> lMpepocTtaBneHne nocTaewmky 6a3bl OaHHbIX MOBTOPHOr0 MCMNOJIb30BaHUS MNNaHOB
3anpocoB (He NoaaepXnBaeMblx BCeMM NocTaslwmkamn 6a3 gaHHbIX), YTO MoBbIWaeT
9P PEKTMBHOCTb

 [lpu paboTe c napameTpamu

> Twn napameTpa Sgl 1 HECOOTBETCTBME pasMepa SIBNSOTCS 0bLWel NPpUYnNHOK 0TKasa
BCTaBKW / 06HOBNEHUS / Bbibopa

o [anTte napameTpbl Sql 3HAYNMbIM IMEHAM Tak Xe, Kak U NepeMeHHble B Koge.

> YKaxuTte Tun gaHHbIx 6a3bl JaHHbIX UCMONb3yeMoro ctonbua, 3To rapaHTupyeT, 4To
Henpaswu/ibHble TUMbl NAPaMEeTPOB HE UCMOJb3YIOTCH, 4HTO MOXET MPUBECTU K
HEeOXMWOaHHbIM pe3ybTaTtam
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o MNogTBepanTe CcBOM BXoAsWME napaMeTpbl, Npexae 4em nepegasarb UX B KOMaHOy
(kak rosoputcs, « Mycop, Mycop »). [poBepsATb Bxogswme 3Ha4eHns Kak MOXHO
paHblle B CTeke

> Vlcnonb3yinTte npasunbHble TUMbl NPYU HA3HAYEHWM 3HAYEHWI NapaMeTpoB, HanpuMep:
He HasHavanTe CTpoKoBoe 3HavyeHme DateTime, BMECTO 3TOro NPUCBONTE
goakTnyeckomy ak3emnngpy DateTime 3HayeHne napametpa

o YKaxuTe pasmep napameTpoB CTPOKOBOro Tvna. OTO CBA3aHO C TeM, 4To SQL Server
MOXEeT MOBTOPHO MCMNOJIb30BaTh MaHbl BbINOMHEHUS, €CNN napameTpbl
COOTBETCTBYIOT TUNy # pasmepy. Micnonb3osatb -1 ang MAX

- He ucnonb3ynte Mmeton AddWithValue , OCHOBHas NnpuynHa 3akl04aeTcs B TOM, 4TO
O4YeHb nerko 3abbiTb ykasaTb TUMN NapamMeTpa UM TOYHOCTb / MacwTab, korga aTo
Heobxoammo. [1ns nony4yeHns [ononHMTENbHON nHdopMaumm cM. Mo HO nn yxe
OCTaHOBUTb Ucnosb3oBaHne AddWithValue?

* [Mpu ncnonb3oBaHnn coeanHeHnn ¢ 6a30 faHHbIX

o OTKpONTE COeAMHEHNE Kak MOXHO MO3Xe 1 3aKPOonTe ero kak MoXHo ckopee. 9T0
oblwee pykoBoACTBO Npu paboTe ¢ NtobbiM BHEWHNM PECYPCOM

> Hukorpa He obMeHmBaiTeCh aK3eMnaspamm NoakoYeHns K 6ase AaHHbIX (Npumep:
HanM4yne 0OHOro XOCT-y3N1a SBASETCS OOWMM 9K3EMMNSAPOM TUNA sqlconnection ). ECAN
Ball KO BCEerga co3naeT HOBbI 3K3eMMNSp NOAKMOYEHUs 6a3bl AaHHbIX, TOraa
Heobxoammo, 4ToObl KO BbI30BA yAanua ero u «Bolbpocnn», korga ato bynet
coenaHo. NprnymHom aToro senseTcs

> Y 6onbluMHCTBA NOCTaBIWMKOB 6a3 AaHHbIX €CTb CBOEro poaa obbeanHeHne
nynos, MO3TOMY CO3[aHNEe HOBbIX YNpPaB/iieMblX COeANHEHNI OeWweBo

> OH ycTpaHsieT nobble Byaywme owmnbku, ecnm Koa HaumHaeT paboTaTtb C
HECKOJIbKUMW NOTOKaMu

Ucnonb3oBaHue o6uimx nHTepdoeicoB ans abctparnpoBaHus oTaoeNbHbIX
K/1aCCOB NMOCTaBLLLUKOB

var providerName = "System.Data.SglClient"; //Oracle.ManagedDataAccess.Client, IBM.Data.DB2
var connectionString = "{your-connection-string}";

//you will probably get the above two values in the ConnectionStringSettings object from
.config file

var factory = DbProviderFactories.GetFactory (providerName) ;

using (var connection = factory.CreateConnection()) { //IDbConnection
connection.ConnectionString = connectionString;
connection.Open () ;

using (var command = connection.CreateCommand()) { //IDbCommand
command.CommandText = "{query}";
using (var reader = command.ExecuteReader()) { //IDataReader

while (reader.Read()) {
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MpounTtanmte ADO.NET oHnanH: https://riptutorial.com/ru/dot-net/topic/3589/ado-net
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rnaBa 4: CLR

Examples

BeepeHue B Common Language Runtime

Common Language Runtime (CLR) - 370 cpefna BupTyanbHOW MawmuHbl 1 YyacTb .NET
Framework. 9710 cooepxuT:

 [MopTatmeHbIN A3bIK 6aT-koaa nog HazsaHnem Common Intermediate Language (
cokpauieHHbiin CIL nnwn IL)

* Komnunsatop Just-In-Time, KOTOPbIN reHepupyeT MaLNHHBIA KO,

» TpaccupoBoYHbIl cOOpLLMK Mycopa, KOTOPbI 0becrneynBaeT aBToOMaTUYECKOE yNpaBieHme
namaTbio

» lMoppepxka nerknx NoAnpoLEeccoB nNog HassaHnem AppDomains

* MexaHn3mbl 6€30MacHOCTN NOCPEACTBOM KOHLIENUMA MPOBEPSEMOro KOAa U YPOBHEW
nosepus

Kon, koTopebiii BbinonHsieTca B CLR, Ha3biBaeTCA yripaBasieMbiM KO4OM, YTOObI OTAnYaTh ero oT
KoAa, BbinonHsemoro BHe CLR (06bl4HO COBCTBEHHOr0 KoAa), KOTOPbI/ Ha3biBaeTCs
HeynpasisembiM kogoM . CywecTBYIOT pa3nnyHblie MeXaHn3Mbl, KOTOpble obneryaiT
B3aMMOLENCTBME MEXAY YyrpPaBisieMbIM U HEYNpPaBnsaemMbiM KOLOM.

[Mpountante CLR oHnaiH: https://riptutorial.com/ru/dot-net/topic/3942/clr
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rnaBa 5: HT TP-KNNeHTbl

3aMmedyaHus

B HacTosuwee Bpems cooteeTcTBYytowme HTTP / 1.1 RFC:

» 7230: CnHTaKCcnC CoobWeHniA 1 MappyTm3auus
e 7231: cemaHTuka u cogepxaHue

e 7232: YcnoBHble 3anpochbl

e 7233: 3anpocsl agnanasoHa

o 7234: KawwnposaHue

e 7235: AyTteHTugomkaums

* 7239: nepeHanpasneHHbin HT TP-pacwnpeHne

e 7240: lNpegnoynTtatb 3aronosok gng HTTP

CywecTByloT Takxe cnegyiouwme nHpopmaumoHHslie RFC:

e 7236: Peructpaumns cxem ayTeHTuukaumm
e 7237: Pernctpauusa metonos

W akcnepumeHTanbHbin RFC:

e 7238: Kopg ctatyca npoTokona runeptekctoBon nepenayn 308 (lMepmaHeHTHbIN
nepeagpecaums)

CBsi3aHHble NPOTOKONbI:

e 4918: HTTP-pacwmpeHns ons Beb-pacnpeneneHHoro co3naHns n ynpasieHns BEPCUSMU (
WebDAV)

e 4791: KanengapHole pacwuperus onsg WebDAV (CalDAV)
Examples

UreHue oTtBeta GET Kak CTPOKU C UCMONb30BaHNEM
System.Net.HttpWebRequest

string requestUri = "http://www.example.com";
string responseData;

HttpWebRequest request = (HttpWebRequest)WebRequest.Create (parameters.Uri);
WebResponse response = request.GetResponse();

using (StreamReader responseReader = new StreamReader (response.GetResponseStream()))
{
responseData = responseReader.ReadToEnd() ;

}
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UrteHune oTtBeta GET KaK cTpoku ¢ ucnonb3osaHueM System.Net.WebClient

string requestUri = "http://www.example.com";
string responseData;

using (var client = new WebClient ())

{

responseData = client.DownloadString (requestUri) ;

UreHue oTtBeta GET Kak CTPOKM ¢ ucnonb3osaHmem System.Net.HttpClient
HttpClient OOCTYNeH yepe3d NuGet: knneHTckme bubnuotekn Microsoft HTTP .

string requestUri = "http://www.example.com";
string responseData;

using (var client = new HttpClient ())
{
using (var response = client.GetAsync (requestUri) .Result)
{
response.EnsureSuccessStatusCode () ;
responseData = response.Content.ReadAsStringAsync () .Result;

OtnpaBka 3anpoca POST ¢ NOMOLLbIO NONE3HOM Harpy3Ku CTPOKU C
nomoLublo System.Net.HttpWebRequest

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";
string contentType = "text/plain";

string requestMethod = "POST";

HttpWebRequest request = (HttpWebRequest)WebRequest.Create (requestUri)
{

Method = requestMethod,

ContentType = contentType,
bi

byte[] bytes = Encoding.UTF8.GetBytes (requestBodyString) ;
Stream stream = request.GetRequestStream() ;

stream.Write (bytes, 0, bytes.Length);

stream.Close();

HttpWebResponse response = (HttpWebResponse)request.GetResponse();

OrtnpaBka 3anpoca POST ¢ NOMOLLbIO KOMaHAHOM CTPOKMU C UCMONTb30BaHUEM

System.Net.WebClient

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";

https://riptutorial.com/ru/home

16


https://www.nuget.org/packages/Microsoft.Net.Http/
https://www.nuget.org/packages/Microsoft.Net.Http/
https://www.nuget.org/packages/Microsoft.Net.Http/

string contentType = "text/plain";
string requestMethod = "POST";

byte[] responseBody;
byte[] requestBodyBytes = Encoding.UTF8.GetBytes (requestBodyString);

using (var client = new WebClient ())
{
client .Headers [HttpRequestHeader.ContentType] = contentType;
responseBody = client.UploadData (requestUri, requestMethod, requestBodyBytes);

OtnpaBka 3anpoca POST ¢ NOMOLLbIO MOJSIe3HON Harpy3Kku CTPOKMU C
ucnonb3oBaHueM System.Net.HttpClient

HttpClient BOCTYNEH yepe3d NuGet: knneHTckme bubnuotekn Microsoft HTTP .

string requestUri = "http://www.example.com";
string requestBodyString = "Request body string.";
string contentType = "text/plain";

string requestMethod = "POST";

var request = new HttpRequestMessage
{

RequestUri = requestUri,

Method = requestMethod,
bi

byte[] requestBodyBytes = Encoding.UTF8.GetBytes (requestBodyString) ;
request.Content = new ByteArrayContent (requestBodyBytes);

request.Content .Headers.ContentType = new MediaTypeHeaderValue (contentType) ;

HttpResponseMessage result = client.SendAsync (request) .Result;
result.EnsureSuccessStatusCode () ;

OcHoBHOM HTTP-3arpy3uuk ¢ ucrnonb3oBaHneM System.Net.Http.HttpClient

using System;

using System.IO;

using System.Ling;

using System.Net.Http;

using System.Threading.Tasks;

class HttpGet
{
private static async Task DownloadAsync (string fromUrl, string toFile)
{
using (var fileStream = File.OpenWrite (toFile))
{
using (var httpClient = new HttpClient ())
{
Console.WriteLine ("Connecting...");
using (var networkStream = await httpClient.GetStreamAsync (fromUrl))
{

Console.WritelLine ("Downloading...");
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await networkStream.CopyToAsync (fileStream);
await fileStream.FlushAsync () ;

static void Main(string[] args)
{
try
{
Run (args) .Wait () ;
}
catch (Exception ex)

{
if (ex is AggregateException)
ex = ((AggregateException)ex) .Flatten().InnerExceptions.First ();

Console.WriteLine ("-—- Error: " +
(ex.InnerException?.Message ?? ex.Message));

}
static async Task Run(string[] args)
{
if (args.Length < 2)
{
Console.WritelLine ("Basic HTTP downloader");
Console.WriteLine () ;
Console.Writeline ("Usage: httpget <url>[<:port>] <file>");
return;

await DownloadAsync (fromUrl: args([0], toFile: args[1l]);

Console.WriteLine ("Done!");

MpounTtante HTTP-knneHTbl oHnamH: https://riptutorial.com/ru/dot-net/topic/32/http-k NMeHTbI
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rnaea 6: HTTP-cepBepbl

Examples

OcHoBHOWM hannoBbin cepBep HTTP Tonbko anga 4yreHus (HttpListener)

3ameTKM:
OTOT NpuMep JOoNXeH ObiTb 3anyleH B aAMUHUCTPATMBHOM PEXMME.
MopoepxwnBaeTcs TONbKO OAUH OOHOBPEMEHHbIN KINEHT.

Insa npocToTbl MeHa hannos cuntatoTcs Bce ASCII (ons Yyactv umeHn ghbavinia B 3aronoske
Content-Disposition ), n ownbkun gocTyna K ¢painy He obpabaTbiBatoTcsl.

using System;
using System.IO;
using System.Net;

class HttpFileServer

{
private static HttpListenerResponse response;
private static HttpListener listener;
private static string baseFilesystemPath;

static void Main(string[] args)
{
if (!HttpListener.IsSupported)
{
Console.WriteLine (
"xx* HttplListener requires at least Windows XP SP2 or Windows Server 2003.");

return;

if (args.Length < 2)

{
Console.WriteLine ("Basic read-only HTTP file server");
Console.WriteLine () ;
Console.Writeline ("Usage: httpfileserver <base filesystem path> <port>");
Console.WriteLine ("Request format: http://url:port/path/to/file.ext");

return;

baseFilesystemPath = Path.GetFullPath (args[0]);
var port = int.Parse(args[l]);

listener = new HttpListener();
listener.Prefixes.Add ("http://*:" + port + "/");
listener.Start () ;

Console.WritelLine ("-—- Server stated, base path is: " + baseFilesystemPath);
Console.WriteLine ("-—- Listening, exit with Ctrl-C");
try

{
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ServerLoop () ;
}
catch (Exception ex)
{
Console.WriteLine (ex);
if (response != null)
{

SendErrorResponse (500, "Internal server error");

static void ServerLoop ()

{

while (true)

{

var context = listener.GetContext ();

var request = context.Request;

response = context.Response;

var fileName = request.RawUrl.Substring(l);

Console.WriteLine (
"-—— Got {0} request for: {1}",
request .HttpMethod, fileName) ;

if (request.HttpMethod.ToUpper () != "GET")

{
SendErrorResponse (405, "Method must be GET");
continue;

var fullFilePath = Path.Combine (baseFilesystemPath, fileName) ;
if(!File.Exists (fullFilePath))
{

SendErrorResponse (404, "File not found");

continue;

Console.Write (" Sending file...");
using (var fileStream = File.OpenRead (fullFilePath))
{
response.ContentType = "application/octet-stream";
response.ContentLength64 = (new FileInfo (fullFilePath)) .Length;
response.AddHeader (
"Content-Disposition",
"Attachment; filename=\"" + Path.GetFileName (fullFilePath) + "\"");
fileStream.CopyTo (response.OutputStreamn) ;

response.OutputStream.Close () ;
response = null;
Console.WriteLine (" Ok!"™);

static void SendErrorResponse (int statusCode, string statusResponse)
{
response.ContentLength64 = O;
response.StatusCode = statusCode;
response.StatusDescription = statusResponse;
response.OutputStream.Close () ;
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Console.WriteLine ("*** Sent error: {0} {1}", statusCode, statusResponse);

OcHoBHoOWM channoBbin cepBep HTTP Tonbko ana yteHns (ASP.NET Core)

1-

2 -

Cospaiite nycTylo nanky, oHa 6yaeT cofepXaTb goarbl, CO34aHHbIE Ha CNeayowWwmnx warax.

Co3zpaiTe goain ¢ UMEHEM project . json CO CNEAYIOWMUM COAEPXMMbIM (NPY HEOOX0ANMOCTY

OTPErynMpymnTe HOMEP NOPTa U rootDirectory ):

3-

"dependencies": {
"Microsoft.AspNet.Server.Kestrel”": "1.0.0-rcl-final",
"Microsoft.AspNet.StaticFiles": "1.0.0-rcl-final"
br
"commands": {
"web": "Microsoft.AspNet.Server.Kestrel —--server.urls http://localhost:60000"
br
"frameworks": {
"dnxcore50": { }
br
"fileServer": {
"rootDirectory": "c:\\users\\username\\Documents"

CospaiTe gpann ¢ UMEHEM startup.cs CO CNEAYIOWMM KOOOM:

using System;

using Microsoft.AspNet.Builder;

using Microsoft.AspNet.FileProviders;

using Microsoft.AspNet.Hosting;

using Microsoft.AspNet.StaticFiles;

using Microsoft.Extensions.Configuration;

public class Startup

{

public void Configure (IApplicationBuilder app)
{
var builder = new ConfigurationBuilder () ;
builder.AddJsonFile ("project.json");
var config = builder.Build();
var rootDirectory = config["fileServer:rootDirectory"];
Console.Writeline ("File server root directory: " + rootDirectory);

var fileProvider = new PhysicalFileProvider (rootDirectory);

var options = new StaticFileOptions();
options.ServeUnknownFileTypes = true;
options.FileProvider = fileProvider;
options.OnPrepareResponse = context =>

{
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context.Context.Response.ContentType = "application/octet-stream";
context.Context .Response.Headers.Add (
"Content-Disposition",
$"Attachment; filename=\"{context.File.Name}\"");
bi

app.UseStaticFiles (options);

4 - OTKpOVITe KOMaHOHYIO CTPOKY, rlepe|7|,u.MTe K narnke n BbIMOTHUTE!

dnvm use 1.0.0-rcl-final -r coreclr -p
dnu restore

MpuMeyaHue. ST KOMaHAbl HY>XHO 3anyckaTb TONbKO OAMNH pas. Cnonb3ynTe dnvm 1ist ANSA
NpoBepKM 0akTUYECKOro HoMepa nocnenHen yctaHoBNeHHo Bepcumn 6a3oBoii cpeabl CLR.

5- 3aI'IyCTVITe cepBep C NOMOLWbHO! dnx web . Tenepb cpa|7|nb| MO>XHO 3anpawmneaTtb No agpecy
http://localhost:60000/path/to/file.ext .

Ins npoctoTbl UMeHa hainos cuntatoTca sce ASCII (ans YacTn UMeHn goanna B 3arosioBke
Content-Disposition), n owmnbkn noctyna k cpariny He obpabaTbiBatoTCs.

Mpountante HTTP-cepsepbl oHNarH: https://riptutorial.com/ru/dot-net/topic/53/http-cepsepsbl
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rnaea 7: JIT-koMnunsaTop

BctynneHue

Komnunaums JIT nnm KOMOUMIaUMs «TOYHO B CPOK» - 3TO aflbTEPHATUBHbIA NOAX04 K
NHTeprnpeTaumm Kkoga nnvM KoOMNunsunm ¢ onepexeHvem spemenn. Komnunauusa JIT
ncnonb3yetcsa B .NET framework. Kog CLR (C #, F #, Visual Basic v 1. [1.) CHavana
CKOMMUNNPOBaH B HeYTO, Ha3biBaemoe Interpreted Language, nnm IL. 3TO KOO HNXHEr0 YPOBHS,
KOTOpbI Bnnxe K MaWmnHHBbIM KoAaM, HO He oTHocuTcs kK nnatdopme. Ckopee, BO BpEMS
BbINOJ/IHEHNS 3TOT KOL KOMMUIMPYETCS B MALNHHbBIN KOA, AN COOTBETCTBYIOWEN CUCTEMBI.

3aMmedyaHusa

3a4yeM ucnonb3osaTb kKomnunauuwo JIT?

e Jlyqwasi COBMECTUMOCTb: Kax oMy s13blky CLR TpebyeTcsl TONbKO OANH KOMMUASITOP ANS
IL, n a70T IL MOXeT paboTaTb Ha Nobo NnaTgopMe, Ha KOTOPOW OH MOXET BbiTb
npeobpa3oBaH B MaLVHHbIA KO4.

e CkopocTb: JIT-KOMAMASILUMA NblITAETCS COBMECTUTb CKOPOCTb PaboTbl CKOMMUIMPOBAHHOIO
Koga B byaylem, a Takxe rmbkocTb MHTepnpeTauumn (MoXeT aHannm3npoBaTth KO, KOTOPbINA
OyneT BbIMOMHATLCSA ANS NOTEHUMANbHON ONTUMM3aLMKN Nepea KOMNUnsumen)

CtpaHuua Bukuneomn ona nonyvyeHns SONOAHUTENbHOW MHGOOpMaumMm o komnunaumm JIT B
uenoM: https://en.wikipedia.org/wiki/Just-in-time_compilation

Examples

Mpumep KoMnunauum IL

MpocTtoe npunoxexne Hello World:

using System;

namespace HelloWorld

{
class Program
{
static void Main(string[] args)
{

Console.WriteLine ("Hello World");

OkBMBaneHTHbIN kog IL (koTopbii 6ByneT coctasneH JIT)
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// Microsoft (R) .NET Framework IL Disassembler. Version 4.6.1055.0
// Copyright (c) Microsoft Corporation. All rights reserved.

// Metadata version: v4.0.30319
.assembly extern mscorlib
{

.publickeytoken = (B7 7A 5C 56 19 34 EQ 89 ) // .z\V.4..

.ver 4:0:0:0
}

.assembly HelloWorld
{

.custom instance void
[mscorlib]System.Runtime.CompilerServices.CompilationRelaxationsAttribute::.ctor (int32) = ( 01
00 08 00 00 00 00 00 )

.custom instance void

[mscorlib]System.Runtime.CompilerServices.RuntimeCompatibilityAttribute::.ctor() = ( 01 00 01
00 54 02 16 57 72 61 70 4E 6F 6E 45 78 // ....T..WrapNonEx
63 65 70 74 69 6F 6E 54 68 72 6F 77 73 01 ) // ceptionThrows.

// ——— The following custom attribute is added automatically, do not uncomment —-—————-—

// .custom instance void [mscorlib]System.Diagnostics.DebuggableAttribute::.ctor (valuetype
[mscorlib]System.Diagnostics.DebuggableAttribute/DebuggingModes) = ( 01 00 07 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyTitleAttribute::.ctor(string) = (
01 00 OA 48 65 6C 6C 6F 57 6F 72 6C 64 00 00 ) // ...HelloWorld..

.custom instance void
[mscorlib]System.Reflection.AssemblyDescriptionAttribute::.ctor(string) = ( 01 00 00 00 00 )

.custom instance void
[mscorlib]System.Reflection.AssemblyConfigurationAttribute::.ctor (string) = ( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyCompanyAttribute::.ctor(string) =
( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Reflection.AssemblyProductAttribute::.ctor(string) =
( 01 00 OA 48 65 6C 6C 6F 57 6F 72 6C 64 00 00 ) // ...HelloWorld..

.custom instance void [mscorlib]System.Reflection.AssemblyCopyrightAttribute::.ctor (string)
= ( 01 00 12 43 6F 70 79 72 69 67 68 74 20 C2 A9 20 // ...Copyright
20 32 30 31 37 00 00 ) //  2017..

.custom instance void [mscorlib]System.Reflection.AssemblyTrademarkAttribute::.ctor (string)

= ( 01 00 00 00 0O )
.custom instance void
[mscorlib]System.Runtime.InteropServices.ComVisibleAttribute::.ctor (bool) = ( 01 00 00 00 00 )

.custom instance void [mscorlib]System.Runtime.InteropServices.GuidAttribute::.ctor (string)
= (01 00 24 33 30 38 62 33 64 38 36 2D 34 31 37 32 // ..$308b3d86-4172

2D 34 30 32 32 2D 61 66 63 63 2D 33 66 38 65 33 // -4022-afcc-3f8e3

32 33 33 63 35 62 30 00 00 ) // 233c5b0. .

.custom instance void
[mscorlib]System.Reflection.AssemblyFileVersionAttribute::.ctor(string) = ( 01 00 07 31 2E 30
2E 30 2E 30 00 00 ) // ...1.0.0.0..

.custom instance void
[mscorlib]System.Runtime.Versioning.TargetFrameworkAttribute::.ctor(string) = ( 01 00 1C 2E 4E
45 54 46 72 61 6D 65 77 6F 72 6B // ....NETFramework

2C 56 65 72 73 69 6F 6E 3D 76 34 2E 35 2E 32 01 // ,Version=v4.5.2.
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00 54 OE 14 46 72 61 6D 65 77 6F 72 6B 44 69 73 // .T..FrameworkDis

70 6C 61 79 4E 61 6D 65 14 2E 4E 45 54 20 46 72 // playName..NET Fr

61 6D 65 77 6F 72 6B 20 34 2E 35 2E 32 ) // amework 4.5.2

.hash algorithm 0x00008004

.ver 1:0:0:0

}

.module HelloWorld.exe

// MVID: {2A7E1D59-1272-4B47-85F6-D7E1ED057831}
.imagebase 0x00400000

.file alignment 0x00000200

.stackreserve 0x00100000

.subsystem 0x0003 // WINDOWS_CUI

.corflags 0x00020003 // ILONLY 32BITPREFERRED

// Image base:

0x0000021C70230000

.class private auto ansi beforefieldinit HelloWorld.Program

extends

.method private hidebysig static void Main(string[] args)

{

.entrypoint

// Code size 13 (0xd)

.maxstack 8

IL_0000: nop

IL_0001: 1dstr "Hello World"

IL_0006: call void [mscorlib]System.Console::WriteLine (string)
IL_000b: nop

IL_000c: ret

[mscorlib] System.Object

} // end of method Program::Main

.method public hidebysig specialname rtspecialname

instance void .ctor() cil managed
{
// Code size 8 (0x8)
.maxstack 8
IL_0000: 1darg.O
IL_0001: call instance void [mscorlib]System.Object::.ctor ()
IL_0006: nop
IL_0007: ret

} // end of method Program::.ctor

} // end of class HelloWorld.Program

CreHepuvpoBaHoO C NOMOWbO MHCTPYMeHTa MS ILDASM (IL gm3accembnep)

cil managed

MpounTtante JIT-komMmnunaTop oHnamH: https://riptutorial.com/ru/dot-net/topic/9222/jit-komnunaTtop

https://riptutorial.com/ru/home

25


https://riptutorial.com/ru/dot-net/topic/9222/jit-%D0%BA%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://riptutorial.com/ru/dot-net/topic/9222/jit-%D0%BA%D0%BE%D0%BC%D0%BF%D0%B8%D0%BB%D1%8F%D1%82%D0%BE%D1%80

rnasa 8: JSON B .NET ¢ Newtonsoft.Json

BctynneHue

MakeT NuGet Newtonsoft.Json CTAN CTaHAAPTOM defacto ans ncnonb3osaHms n 06paboTkm

chopmatmpoBaHHoro tekcta n 06 bekToB JSON B .NET. 3T0 HafeXHbli MHCTPYMEHT, ObICTPbINA 1

NPOCTOWN B UCMO/Ib30BaHUN.
Examples

CepunanusoBaTtb 06bekT B JSON

using Newtonsoft.Json;

var obj = new Person

{
Name = "Joe Smith",
Age = 21

}i
var serializedJson = JsonConvert.SerializeObject (obj);

910 NpUBOANT K 3TOMY JSON: {"Name":"Joe Smith", "Age":21}
Y naneHne pecepvanusaumm ob6bekTa n3 tekcta JSON

var json = "{\"Name\":\"Joe Smith\",\"Age\":21}";
var person = JsonConvert.DeserializeObject<Person> (json);

3710 naeT 06 BbEKT person C UMEHEM «Joe Smith» n Age 21.

Mpountante JSON B .NET ¢ Newtonsoft.Json oHnainH: https://riptutorial.com/ru/dot-
net/topic/8746/json-B--net-c-newtonsoft-json
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BctynneHue

LINQ (Language Integrated Query) - 370 BblpaXXeHune, KOTOpoe U3BNeKaeT faHHble N3 UCTOYHMKA
HaHHbIX. LINQ ynpowaeTt aty cuTyauuto, npegnaras cornacoBaHHyto Moaens ans pabotbl ¢
JaHHbIMW B pa3NnyHbIX UCTOYHMKAX U dhopMmaTtax aaHHbix. B 3anpoce LINQ Bbl Bceraa pabotaete
c obbekTamu. Bbl ncnonbdyete ogHM 1 Te Xe 6a3oBble WabnoHbl KOAMPOBAHMS AN 3anpoca v
npeobpa3oBaHnst AaHHbIX B AOKYMeHTbl XML, 6a3bl AaHHbix SQL, Habopbl AaHHbix ADO.NET,
konnekumn .NET un ntoboii apyroit doopmat, AOCTYMHbIA ons nposanepa. LINQ MoxeT
ncnonb3osatbcsa B C # 1 VB.

CuHTakcuc

* public static TSource Aggregate <TSource> (3T0T UCTOYHMK IEnumerable <TSource>, Func
<TSource, TSource, TSource> func)

* public static TAccumulate Aggregate <TSource, TAccumulate> (3T0T nctouyHunk IEnumerable
<TSource>, TAccumulate seed, Func <TAccumulate, TSource, TAccumulate> func)

» public static TResult Aggregate <TSource, TAccumulate, TResult> (3TOT NCTOYHUK
IEnumerable <TSource>, TAccumulate seed, Func <TAccumulate, TSource, TAccumulate>
func, Func <TAccumulate, TResult> resultSelector)

* public static Boolean Bce <TSource> (aT0T uctoyHuk IEnumerable <TSource>, npeankar
Func <TSource, Boolean>)

 public static Boolean Jltoboit <TSource> (3T0T ncTo4HMK IEnumerable <TSource>)

* public static Boolean Jltoboii <TSource> (3T0T UCTOYHUK IEnumerable <TSource>,
npegukat Func <TSource, Boolean>)

» public static IEnumerable <TSource> AsEnumerable <TSource> (3TOT UCTOYHUK
IEnumerable <TSource>)

* public static Decimal Average (3T0T IEnumerable <gecATUYHbIA> NCTOYHUK)

* public static Double Average (aT0T ncto4Huk IEnumerable <Double>)

* public static Double Average (3T0T ucto4Huk IEnumerable <Int32>)

* public static Double Average (aT0T UcTO4HUK IEnumerable <Int64>)

* public static Nullable <Decimal> Average (aToT IEnumerable <Nullable <Decimal >> source)

 public static Nullable <Double> CpepgHee (310T IEnumerable <Nullable <Double >> source)

* public static Nullable <Double> CpegHuii (aToT IEnumerable <Nullable <Int32 >> source)

* public static Nullable <Double> CpegHuii (aToT IEnumerable <Nullable <Int64 >> source)

* public static Nullable <Single> Average (aToT IEnumerable <Nullable <Single >> source)

* public static Single Average (atoT IEnumerable <Single> source)

* public static Decimal Average <TSource> (3TO0T UCTOYHUK IEnumerable <TSource>,
cenekTop Func <TSource, Decimal>)

* public static Double Average <TSource> (3T0T UcTo4HMK IEnumerable <TSource>,
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cenektop Func <TSource, Double>)

public static Double Average <TSource> (3T0T UCTo4HMK IEnumerable <TSource>,
cenektop Func <TSource, Int32>)

public static Double Average <TSource> (3T0T UCTo4HMK IEnumerable <TSource>,
cenektop Func <TSource, Int64>)

public static Nullable <Decimal> Average <TSource> (3T0T Ucto4yHuK IEnumerable
<TSource>, Func <TSource, Nullable <Decimal >> selector)

public static Nullable <Double> Average <TSource> (3TOT UCTO4YHUK IEnumerable
<TSource>, Func <TSource, Nullable <Double >> selector)

public static Nullable <Double> CpegHuin <TSource> (3TOT UCTOYHUK IEnumerable
<TSource>, Func <TSource, Nullable <Int32 >> selector)

public static Nullable <Double> Average <TSource> (3T0T UCTOYHMK IEnumerable
<TSource>, cenektop Func <TSource, Nullable <Int64 >>)

public static Nullable <Single> Average <TSource> (3T0T UCTO4YHMK IEnumerable
<TSource>, Func <TSource, Nullable <Single >> selector))

public static Single Average <TSource> (3T10T UCcTo4YHUK IEnumerable <TSource>, cenekTop
Func <TSource, Single>)

public static IEnumerable <TResult> Cast <TResult> (aToT ucto4yHuk IEnumerable)
public static IEnumerable <TSource> Concat <TSource> (370T IEnumerable <TSource>
cHavana, IEnumerable <TSource> BTOpOI)

public static Boolean Coaepxut <TSource> (3T0T ncto4HmK IEnumerable <TSource>,
3Ha4veHne TSource)

public static Boolean Conepxut <TSource> (8T0T UCTOo4HMK IEnumerable <TSource>,
3Ha4veHue TSource, cpasHuTenb IEqualityComparer <TSource>)

public static Int32 Count <TSource> (3T0T UCTOYHUK IEnumerable <TSource>)

public static Int32 Count <TSource> (3T0T UCTOYHMK IEnumerable <TSource>, npeaukart
Func <TSource, Boolean>)

public static IEnumerable <TSource> DefaultifEmpty <TSource> (3TOT UCTOYHUK
IEnumerable <TSource>)

public static IEnumerable <TSource> DefaultifEmpty <TSource> (3TOT NCTOYHMK
IEnumerable <TSource>, TSource defaultValue)

public static IEnumerable <TSource> Distinct <TSource> (3T0T ncto4yHukK IEnumerable
<TSource>)

public static IEnumerable <TSource> Distinct <TSource> (3T0T ncTo4yHukK IEnumerable
<TSource>, cpaBHUTENbHbIA hann IEqualityComparer <TSource>)

public static TSource ElementAt <TSource> (3T0T UCTo4HMK IEnumerable <TSource>,
nHoekc Int32)

public static TSource ElementAtOrDefault <TSource> (aT0T ucto4yHmk IEnumerable
<TSource>, nHgekc Int32)

public static IEnumerable <TResult> [lycto <TResult> ()

public static IEnumerable <TSource> 3a nckno4yeHmem <TSource> (370T IEnumerable
<TSource> cHavyana, IEnumerable <TSource> BTOpPOW)

public static IEnumerable <TSource> 3a ncknto4yeHmem <TSource> (370T IEnumerable
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<TSource> cHa4ana, IEnumerable <TSource> BTopoit, IEqualityComparer <TSource>
Comparer)

public static TSource lNepBbii <TSource> (3T0T NCTOYHKK IEnumerable <TSource>)

public static TSource First <TSource> (3T0T UCTOYHUK IEnumerable <TSource>, npeaukart
Func <TSource, Boolean>)

public static TSource FirstOrDefault <TSource> (3T0T UCTo4YHUK IEnumerable <TSource>)
public static TSource FirstOrDefault <TSource> (3T0T UCTOYHUK IEnumerable <TSource>,
npeaukat Func <TSource, Boolean>)

public static IEnumerable <IGrouping <TKey, TSource >> GroupBy <TSource, TKey> (aT0T
nctoyHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector)

public static IEnumerable <IGrouping <TKey, TSource >> GroupBy <TSource, TKey> (aT0T
nctoyHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector, IEqualityComparer
<TKey> Comparer)

public static IEnumerable <IGrouping <TKey, TElement >> GroupBy <TSource, TKey,
TElement> (aToT uctoyHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector)

ny6nuyHbIA cTatndeckuii IEnumerable <IGrouping <TKey, TElement >> GroupBy <TSource,
TKey, TElement> (aToT uctoyHuk IEnumerable <TSource>, Func <TSource, TKey>
keySelector, Func <TSource, TElement> elementSelector, IEqualityComparer <TKey>
Comparer)

public static IEnumerable <TResult> GroupBy <TSource, TKey, TResult> (3TOT NCTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector, Func <TKey, IEnumerable
<TSource>, TResult> resultSelector)

public static IEnumerable <TResult> GroupBy <TSource, TKey, TResult> (3TOT NCTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector, Func <TKey, IEnumerable
<TSource>, TResult> resultSelector, IEqualityComparer <TKey> Comparer)

nybnunyHbIA cTaTtuyeckuin IEnumerable <TResult> GroupBy <TSource, TKey, TElement,
TResult> (aT0T ncTO4HMK IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector, Func <TKey, IEnumerable <TElement>,
TResult > resultSelector)

nybnuyHbIl ctatmnyeckuii IEnumerable <TResult> GroupBy <TSource, TKey, TElement,
TResult> (aToT nctoyHmk IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector, Func <TKey, IEnumerable <TElement>,
TResult > resultSelector, IEqualityComparer <TKey> Comparer)

ny6nuyHbI ctatndeckuii IEnumerable <TResult> GroupJoin <TOuter, TInner, TKey,
TResult> (atoT IEnumerable <TOuter> BHewHwWiA, IEnumerable <TInner> BHyTpeHHUiA, Func
<TOuter, TKey> BHewWwHnnKeySelector, Func <TInner, TKey> innerKeySelector, Func
<TOuter, IEnumerable <TInner>, TResult> resultSelector)

nybnmyHbIA ctatnyeckuii IEnumerable <TResult> GroupJoin <TOuter, TInner, TKey,
TResult> (atoT IEnumerable <TOuter> BHewHwuin, IEnumerable <TInner> BHyTpeHHUA, Func
<TOuter, TKey> BHewHUmMKeySelector, Func <TInner, TKey> innerKeySelector, Func
<TOuter, IEnumerable <TInner>, TResult> resultSelector, IEqualityComparer <TKey>
Comparer)

public static IEnumerable <TSource> Intersect <TSource> (370T IEnumerable <TSource>
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cHavana, IEnumerable <TSource> BTOpOI)

public static IEnumerable <TSource> Intersect <TSource> (370T IEnumerable <TSource>
cHa4dana, IEnumerable <TSource> BTopoit, IEqualityComparer <TSource> Comparer)
ny6nuyHbIA ctatnyeckuii IEnumerable <TResult> Join <TOuter, TInner, TKey, TResult> (
a710T IEnumerable <TOuter> BHewHwnin, IEnumerable <TInner> BHyTpeHHUI, Func <TOuter,
TKey> BHewHunKeySelector, Func <TInner, TKey> innerKeySelector, Func <TOuter, TInner,
TResult> resultSelector)

nybnuyHbIA ctatndeckuii IEnumerable <TResult> Join <TOuter, TInner, TKey, TResult> (
a710T IEnumerable <TOuter> BHewHwnin, IEnumerable <TInner> BHyTpeHHUI, Func <TOuter,
TKey> BHewHunKeySelector, Func <TInner, TKey> innerKeySelector, Func <TOuter, TInner,
TResult> resultSelector, IEqualityComparer <TKey> Comparer)

public static TSource Last <TSource> (3T0T UCTO4YHMK IEnumerable <TSource>)

public static TSource Last <TSource> (3T0T ucto4yHuk IEnumerable <TSource>, npegukar
Func <TSource, Boolean>)

public static TSource LastOrDefault <TSource> (aToT ncto4Huk IEnumerable <TSource>)
public static TSource LastOrDefault <TSource> (3T0oT nCTo4YHUK IEnumerable <TSource>,
npeaunkat Func <TSource, Boolean>)

public static Int64 LongCount <TSource> (9T0T UcTo4HMK IEnumerable <TSource>)

public static Int64 LongCount <TSource> (3T0T UCTOYHUK IEnumerable <TSource>,
npeaunkat Func <TSource, Boolean>)

public static Decimal Max (3ToT ucto4Huk IEnumerable <Decimal>)

public static Double Max (aTtoT ucto4yHuk IEnumerable <Double>)

public static Int32 Max (3T0T ucto4Huk IEnumerable <Int32>)

public static Int64 Max (3T10T UcTo4Huk IEnumerable <Int64>)

public static Nullable <Decimal> Max (atoT IEnumerable <Nullable <Decimal >> source)
public static Nullable <Double> Max (atoT IEnumerable <Nullable <Double >> ncto4yHuk)
public static Nullable <Int32> Max (atoT IEnumerable <Nullable <Int32 >> source)

public static Nullable <Int64> Max (atoT IEnumerable <Nullable <Int64 >> ncto4Huk)
public static Nullable <Single> Max (satoT IEnumerable <Nullable <Single >> source)
public static Single Max (satoT IEnumerable <Single> source)

public static TSource Max <TSource> (3T0T UCTO4YHMK IEnumerable <TSource>)

public static Decimal Max <TSource> (3T0T UCTO4HUK IEnumerable <TSource>, cenekTtop
Func <TSource, Decimal>)

public static Double Max <TSource> (3T0T UcTo4HUK IENnumerable <TSource>, cenekTop
Func <TSource, Double>)

public static Int32 Max <TSource> (3T10T ucto4yHuk IEnumerable <TSource>, cenektop Func
<TSource, Int32>)

public static Int64 Max <TSource> (3T0T UcTo4HUK IEnumerable <TSource>, cenekTop Func
<TSource, Int64>)

public static Nullable <Decimal> Max <TSource> (3TOT UCTO4YHUK IEnumerable <TSource>,
Func <TSource, Nullable <Decimal >> selector)

public static Nullable <Double> Max <TSource> (3T10T nCTO4HUK IEnumerable <TSource>,
Func <TSource, Nullable <Double >> selector)
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» public static Nullable <Int32> Max <TSource> (3TOT UcTo4yHUK IEnumerable <TSource>,
cenekTop Func <TSource, Nullable <Int32 >>)

» public static Nullable <Int64> Max <TSource> (3TOT UcTo4YHUK IEnumerable <TSource>,
cenekTop Func <TSource, Nullable <Int64 >>)

» public static Nullable <Single> Max <TSource> (3T0T UcTo4yHUK IEnumerable <TSource>,
Func <TSource, Nullable <Single >> selector))

* public static Single Max <TSource> (3T10T UcTo4HUK IEnumerable <TSource>, cenekTop
Func <TSource, Single>)

* public static TResult Max <TSource, TResult> (aToT uctoyHuk IEnumerable <TSource>,
cenektop Func <TSource, TResult>)

* public static Decimal Min (aToT IEnumerable <Decimal> source)

* public static Double Min (3T0oT ncTo4HmK IEnumerable <Double>)

* public static Int32 Min (3T0T UcToYHUK IENnumerable <Int32>)

» public static Int64 Min (3T0T UCTOYHUK IEnumerable <Int64>)

* public static Nullable <Decimal> Min (aToT IEnumerable <Nullable <Decimal >> source)

 public static Nullable <Double> Min (atoTt IEnumerable <Nullable <Double >> source)

* public static Nullable <Int32> Min (stoT IEnumerable <Nullable <Int32 >> source)

 public static Nullable <Int64> Min (atoT IEnumerable <Nullable <Int64 >> source)

* public static Nullable <Single> Min (aToT IEnumerable <Nullable <Single >> source)

 public static Single Min (aToT IEnumerable <Single> source)

* public static TSource Min <TSource> (3T0T UCTO4HUK IEnumerable <TSource>)

* public static Decimal Min <TSource> (3T0T UCTO4YHUK IEnumerable <TSource>, cenekTtop
Func <TSource, necaTnyHbIn>)

* public static Double Min <TSource> (3T0T UCTO4YHUK IEnumerable <TSource>, cenekTop
Func <TSource, Double>)

* public static Int32 Min <TSource> (3T10T UcTo4YHUK IENnumMerable <TSource>, cenekTop Func
<TSource, Int32>)

* public static Int64 Min <TSource> (3T10T UcTo4YHUK IEnumMerable <TSource>, cenekTop Func
<TSource, Int64>)

* public static Nullable <Decimal> Min <TSource> (3T0T UcTo4HUK IEnumerable <TSource>,
Func <TSource, Nullable <Decimal >> selector)

* public static Nullable <Double> Min <TSource> (aT0T ncto4yHuK IEnumerable <TSource>,
Func <TSource, Nullable <Double >> selector)

* public static Nullable <Int32> Min <TSource> (3T0T UcTo4HUK IEnumerable <TSource>,
cenektop Func <TSource, Nullable <Int32 >>)

* public static Nullable <Int64> Min <TSource> (3T0T UcTO4YHUK IEnumerable <TSource>,
cenektop Func <TSource, Nullable <Int64 >>)

* public static Nullable <Single> Min <TSource> (3TOT UCTO4YHUK IEnumerable <TSource>,
Func <TSource, Nullable <Single >> selector))

* public static Single Min <TSource> (3T0T UCTO4YHMK IENnumerable <TSource>, cenekTop
Func <TSource, Single>)

* public static TResult Min <TSource, TResult> (3T0T ncTo4yHMK IEnumerable <TSource>,
cenektop Func <TSource, TResult>)
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* public static IEnumerable <TResult> OfType <TResult> (3T0T ncto4Hmk IEnumerable)

* public static IOrderedEnumerable <TSource> OrderBy <TSource, TKey> (3TOT UCTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector)

 public static IOrderedEnumerable <TSource> OrderBy <TSource, TKey> (3TOT UICTOYHMK
IEnumerable <TSource>, Func <TSource, TKey> keySelector, IComparer <TKey>
Comparer)

* public static IOrderedEnumerable <TSource> OrderByDescending <TSource, TKey> (aToT
nctoyHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector)

* public static IOrderedEnumerable <TSource> OrderByDescending <TSource, TKey> (aToT
ncto4yHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector, IComparer <TKey>
Comparer)

* public static IEnumerable <Int32> Range (Int32 start, Int32 count)

» public static IEnumerable <TResult> Repeat <TResult> (anemeHT TResult, 4ncno Int32)

* public static IEnumerable <TSource> ObpaTHblit <TSource> (3T0T UCTOYHMK IEnumerable
<TSource>)

* public static IEnumerable <TResult> Bbibepute <TSource, TResult> (3TOT NCTOYHMK
IEnumerable <TSource>, cenektop Func <TSource, TResult>)

* public static IEnumerable <TResult> Bbibepute <TSource, TResult> (3TOT NCTOYHMK
IEnumerable <TSource>, cenektop Func <TSource, Int32, TResult>)

* public static IEnumerable <TResult> SelectMany <TSource, TResult> (3TOT UCTOYHUK
IEnumerable <TSource>, cenektop Func <TSource, IEnumerable <TResult >>)

* public static IEnumerable <TResult> SelectMany <TSource, TResult> (3TOT UICTOYHUK
IEnumerable <TSource>, Func <TSource, Int32, IEnumerable <cenektop TResult >>)

* public static IEnumerable <TResult> SelectMany <TSource, TCollection, TResult> (aToT
nctoyHuk IEnumerable <TSource>, Func <TSource, IEnumerable <TCollection >>
collectionSelector, Func <TSource, TCollection, TResult> resultSelector)

* public static IEnumerable <TResult> SelectMany <TSource, TCollection, TResult> (aToT
nctoyHuk IEnumerable <TSource>, Func <TSource, Int32, IEnumerable <TCollection >>
collectionSelector, Func <TSource, TCollection, TResult> resultSelector)

* public static Boolean SequenceEqual <TSource> (aToT IEnumerable <TSource> cHa4ana,
IEnumerable <TSource> BTOpPOIA)

* public static Boolean SequenceEqual <TSource> (aToT IEnumerable <TSource> cHa4ana,
IEnumerable <TSource> sTopon, IEqualityComparer <TSource> Comparer)

» public static TSource Single <TSource> (3TOT UCTOYHUK IEnumerable <TSource>)

* public static TSource Single <TSource> (3T0T nCTOo4HMK IEnumerable <TSource>, npegukart
Func <TSource, Boolean>)

» public static TSource SingleOrDefault <TSource> (3T0T nCTo4YHUK IEnumerable <TSource>)

* public static TSource SingleOrDefault <TSource> (370T UCTO4YHMK IENnumerable <TSource>,
npeaunkat Func <TSource, Boolean>)

» public static IEnumerable <TSource> lNponyctutb <TSource> (3TO0T UCTOYHUK IEnumerable
<TSource>, Konn4ecTso Int32)

* public static IEnumerable <TSource> SkipWhile <TSource> (3T0T nCTOYHMK IEnumerable
<TSource>, npegukat Func <TSource, Boolean>)
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public static IEnumerable <TSource> SkipWhile <TSource> (3T0T nCTo4HUK IEnumerable
<TSource>, npegukar Func <TSource, Int32, Boolean>)

public static Decimal Sum (3101 IEnumerable <gecATUYHbIA> UCTOYHNK)

public static Double Sum (a10oT IEnumerable <Double> source)

public static Int32 Sum (3T0T nCTOYHKUK IEnumerable <Int32>)

public static Int64 Sum (3T0T ucTo4yHMK IEnumerable <Int64>)

public static Nullable <Decimal> Sum (atoT IEnumerable <Nullable <Decimal >> source)
public static Nullable <Double> Sum (1ot IEnumerable <Nullable <Double >> ncto4Huk)
public static Nullable <Int32> Sum (atoT IEnumerable <Nullable <Int32 >> source)

public static Nullable <Int64> Sum (310T IEnumerable <Nullable <Int64 >> NCTOYHUK)

public static Nullable <Single> Sum (atoT IEnumerable <Nullable <Single >> source)

public static Single Sum (aToT IEnumerable <Single> source)

public static Decimal Sum <TSource> (3T10T UcTo4YHUK IENnumMerable <TSource>, cenekTop
Func <TSource, Decimal>)

public static Double Sum <TSource> (3T10T UcTo4HUK IEnumerable <TSource>, cenekTop
Func <TSource, Double>)

public static Int32 Sum <TSource> (3T0T UCTO4YHMK IEnumerable <TSource>, cenektop Func
<TSource, Int32>)

public static Int64 Sum <TSource> (370T UCTOYHMK IEnumerable <TSource>, cenektop Func
<TSource, Int64>)

public static Nullable <Decimal> Sum <TSource> (3T0T UCTOYHUK IEnumerable <TSource>,
Func <TSource, Nullable <Decimal >> selector)

public static Nullable <Double> Sum <TSource> (3T0T UCTOYHUK IEnumerable <TSource>,
Func <TSource, Nullable <Double >> selector)

public static Nullable <Int32> Sum <TSource> (3T0T UcTo4HUK IEnumerable <TSource>,
cenekTop Func <TSource, Nullable <Int32 >>)

public static Nullable <Int64> Sum <TSource> (3T0T UcTo4HUK IEnumerable <TSource>,
Func <TSource, Nullable <Int64 >> cenekTop)

public static Nullable <Single> Sum <TSource> (3T0T UCTOYHUK IENnumerable <TSource>,
Func <TSource, Nullable <Single >> selector)

public static Single Sum <TSource> (aToT ncto4yHuk IEnumerable <TSource>, cenekTop
Func <TSource, Single>)

public static IEnumerable <TSource> Bo3bmnte <TSource> (3TOT UCTOYHUK IEnumerable
<TSource>, Konn4ecTBo Int32)

public static IEnumerable <TSource> TakeWhile <TSource> (3T0T ncto4yHmk IEnumerable
<TSource>, npeaukat Func <TSource, Boolean>)

public static IEnumerable <TSource> TakeWhile <TSource> (3T0T ncto4yHuK IEnumerable
<TSource>, npeaukat Func <TSource, Int32, Boolean>)

public static IOrderedEnumerable <TSource> ThenBy <TSource, TKey> (3TOT UCTOYHUK
IOrderedEnumerable <TSource>, Func <TSource, TKey> keySelector)

public static IOrderedEnumerable <TSource> ThenBy <TSource, TKey> (3TOT UCTOYHUK
IOrderedEnumerable <TSource>, Func <TSource, TKey> keySelector, IComparer <TKey>
Comparer)
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» public static IOrderedEnumerable <TSource> ThenByDescending <TSource, TKey> (aT10T
nctoyHuk IOrderedEnumerable <TSource>, Func <TSource, TKey> keySelector)

» public static IOrderedEnumerable <TSource> ThenByDescending <TSource, TKey> (aT10T
nctoyHuk IOrderedEnumerable <TSource>, Func <TSource, TKey> keySelector, IComparer
<TKey> comparer)

* public static TSource [] ToArray <TSource> (3TOT UCTOYHUK IEnumerable <TSource>)

* public static Dictionary <TKey, TSource> ToDictionary <TSource, TKey> (3TOT UCTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector)

e nyb6nnYHbIR cTaTuYeckunii cnoeapb <TKey, TSource> ToDictionary <TSource, TKey> (3107
nctoyHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector, IEqualityComparer
<TKey> Comparer)

e nyb6nnYHbIR cTaTudeckmnii cnoeapb <TKey, TElement> ToDictionary <TSource, TKey,
TElement> (aT0T ncto4HMK IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector)

* nybnnyHbIR cTaTudeckmii cnosapb <TKey, TElement> ToDictionary <TSource, TKey,
TElement> (a70T ncto4Huk IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector, IEqualityComparer <TKey> Comparer)

* public static List <TSource> ToList <TSource> (aToT ncto4yHunk IEnumerable <TSource>)

* public static ILookup <TKey, TSource> ToLookup <TSource, TKey> (3TOT UICTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector)

* public static ILookup <TKey, TSource> ToLookup <TSource, TKey> (3TOT NCTOYHUK
IEnumerable <TSource>, Func <TSource, TKey> keySelector, IEqualityComparer <TKey>
Comparer)

* public static ILookup <TKey, TElement> ToLookup <TSource, TKey, TElement> (370T
ncto4yHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector, Func <TSource,
TElement> elementSelector)

e nyb6nnyHblin ctaTudeckmin ILookup <TKey, TElement> ToLookup <TSource, TKey,
TElement> (aToT uctouHuk IEnumerable <TSource>, Func <TSource, TKey> keySelector,
Func <TSource, TElement> elementSelector, IEqualityComparer <TKey> comparer)

* public static IEnumerable <TSource> Union <TSource> (aToT IEnumerable <TSource>
cHavana, IEnumerable <TSource> BTOpOI)

 public static IEnumerable <TSource> Union <TSource> (3ToT IEnumerable <TSource> Bo-
nepsbix, IEnumerable <TSource> BTopon, IEqualityComparer <TSource> Comparer)

* public static IEnumerable <TSource> ['ge <TSource> (3TOT UCTOYHUK IEnumerable
<TSource>, npegukat Func <TSource, Boolean>)

* public static IEnumerable <TSource> ['ge <TSource> (3TOT UCTOYHUK IEnumerable
<TSource>, npegukat Func <TSource, Int32, Boolean>)

* public static IEnumerable <TResult> Zip <TFirst, TSecond, TResult> (atoT IEnumerable
<TFirst> cHa4yana, IEnumerable <TSecond> BTopoi, Func <TFirst, TSecond, TResult>
resultSelector)

3aMmedyaHunsd
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e CMm. Takxe LINQ .

BcTpoeHHblie MeToabl LINQ - 3T0 MeTOAbl paclumpeHns Ans NHTepdenca renumerable<T> KOTOPbIE
XMBYT B KNACCE System.Ling.Enumerable B COOPKE system.core . OHM foCTynHbl B .NET Framework
3.5 n bonee NO3OHNX BEPCUSIX.

LINQ no3Bonsiet NpocTo N3MeHsATb, Npeobpa3oBbiBaTh M KOMOMHUPOBATbL PA3/INYHBIE TEnumerable
C Ucnonb3oBaHMeM 3anpoca nnm PyHKLMOHaNbHOIro CUHTakcuca.

XoTta ctaHmapTHble MeToabl LINQ moryT paboTtaTb € MOObIM TEnumerable<T> , BKIKOYAS NPOCTHIE
MaCCUBbI N List<T> S, UX TAKXKE MOXHO MCMONb30BaTh A5 06 bekToB 6a3bl AaHHbIX, IAe
MHOXECTBO BblpaxeHuin LINQ BO MHOTMx crnyvyasx MoXeT ObiTb NpeobpasosaHo B SQL, ecnu
00beKT JaHHbIX nopaepxusaeT ero. Cm. LINQ to SOL .

[nsa MeTonoB, KOTOpPble CPaBHMBAKOT 0O BEKTHI (TAKME KakK Contains W Except ),
IEquatable<T>.Equals UCMOMb3YETCHA, €CNu TUn T KONNeKUMn peanmsyet aToT uHtepdoeinc. B
NPOTUBHOM Clly4yae UCMNOb3YTCA CTAHOAPTHBIE Equals U GetHashCode TUMA (BO3MOXHO,
nepeonpeneneHHble N3 peannadaumnin object MO yMONYaHuo). CywecTByOT TakXe neperpy3ku ang
39TUX METOLOB, KOTOpPbIE NO3BONAIT yKa3aTb NONb30BATENbCKUN TEqualityComparer<T> .

LNsi METOLOB .. .orDefault default (T) MCMOMb3YETCS ANS CO34AHMS 3HAYEHWIA MO YMONYaHMIO.

OdbuumanbHas cebinka: lNepeyncnmmelin Kknacc

JleHuBas oueHkKa

[MpakTnyeckn Kaxablin 3anpoc, BO3BPAWAIOWWNNA TEnunerable<T> , CPA3Y HE OLLEHNBAETCSH; BMECTO
3TOro norvka 3agepXxuBaeTcs 40 Tex nop, noka 3anpoc He byaet nosTopeH. OgHUM 13
CNeCTBUM ABMSETCA TO, YTO KaXObl pas, Korga KTo-TO BbIMOJIHAET utepaunto Haa
IEnumerable<T> CO3[aHHbIM C MOMOLbIO OQHOr0 N3 3TUX 3arnpPOCOB, HANPUMEP, .where () ,
NMoBTOPSIETCSA NONHAs noruka s3anpoca. Ecnm npenvkat onnTenbHbIiA, 3T0 MOXET OblTb NPUYNHOWA
npobnem ¢ NPon3BOANTENBHOCTBIO.

OpHo npocToe peleHne (Koraa Bbl 3HAETE MM MOXETE KOHTPOMPOBaTb NPMONN3NTENbHbIN
pasMep pe3ynbTUpyHoLel NocnenoBaTelbHOCTN) COCTOUT B TOM, Y4TOObI MOJTHOCTBIO . ToArray ()
pe3ynbtatbl C NICMNONb30BAHUEM .ToArray () WIWN .ToList () . .ToDictionary () WIN .ToLookup () MOFYT
BbIMNOJIHATb Ty Xe pPO/ib. Mo>XHO TakXe, KOHEYHO, nepe6paTb BCHO NMocnenoBaTesibHOCTb
bydoepu3npoBaTtb 3N1EMEHTbI B COOTBETCTBUN C APYrOi MONb30BaTENbCKOM NOrMKOIA.

ToArray () VU'IVI ToList () f)

Ob6a .Tonrray () W .ToList () BCE 9NEMEHTbI NOCNEA0BATENBHOCTU TEnumerable<T> M COXPAHSAIOT
pes3ynbTatbl B KONNEKLMN, XpaHaWeics B namsatu. Micnonb3yinTe cnepytowme pekoMeHaaumm,
4yT0Obl ONPEenENUTb, Kako N3 HUX BblbpaThb:
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» Insa HekoTopbix APl MoxxeT noTpeboBaTbCs T UM List<T> .

* .ToList () 0ObIYHO paboTaeT BbICTPEE N reHEepPUPYET MEHbLIE MyCOpPa, YEM . Toarray () ,
NOTOMY YTO NOCNEeOHUA OONXEH KOMMPOBATb BCE 3/IEMEHTbI B HOBYIO KOJIIEKLMIO
doMKCHpOBaHHOr0 pasmepa ele pas, Yem nepsbl, MOYTN B KaX,O0M Cry4yae.

* OneMeHTbl MOryT ObiTb A06aBNEHbI UMW YAANEHbl U3 List<T> BO3BPAWAEMOrO . ToList () ,
TOrpa Kak T[] BO3BpalaeMbli U3 .Toarray () OCTAETCA PUKCUPOBAHHBLIM Pa3MepoM Ha
NMPOTAXEHUN BCEro ero XW3HEHHOrO .Toarray () . JPYyruMn cnoBamu, rist<t> ABNSETCA
N3MEHSIEMbIM, & T[] SABNAETCHA HEU3MEHHbIM.

* T[] BO3BpALWAEMbIA U3 .Toarray () UCMONb3YET MEHbLUE NaMATU, YEM List<T> BO3BPALLAEMbIV
N3 .ToList () , MO3TOMY, €CNM pe3ynbTaT OyneT XpaHUTbCS B TEYEHWE ANTENbHOrO
BPEMEHU, NPennoYmTanTe .Toarray () . Calling rist<r>.TrimExcess () cOenaeT pasHuLy B
namsTu CTPOro akageMmyeckom LLleHon 3a cYeT UCKYEHNA OTHOCUTENIbHOMO
npeuMyLlecTBa CKOPOCTU .ToList () .

Examples

Bbi6patb (KapTa)

var persons = newl]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

~

}i

var names = persons.Select (p => p.Name);
Console.WritelLine (string.Join(",", names.ToArray()));

//Foo,Bar,Fizz,Buzz
3710T TLN prHKLI,I/II/I 00bl4HO Ha3blBaeTCH map B A3blKaX C*')yHKLl,I/IOHa}'IbHOFO nporpamMmmnpoBaHns.

roe (chunbtp)

97101 MeTOA Bo3BpaLaeT IEnumerable co BceMu anemMeHTamu, KOTOpble COOTBETCTBYHOT
BblpaXkeHuo nambna

npumep
var personNames = new/|]
{
"FOO", IlBarII, llFiZZII, llBuZZII

}i

var namesStartingWithF = personNames.Where (p => p.StartsWith ("F"));
Console.WritelLine (string.Join (", ", namesStartingWithF));
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Bbixon:
Foo, Fizz

MocmoTpeTb Aemo

CopTtupoBatb no

var persons = new/]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

}i
var personsSortedByName = persons.OrderBy(p => p.Name);
Console.Writeline (string.Join (", ", personsSortedByName.Select (p => p.Id).ToArray()));

//2,4,3,1

OrderByDescending

var persons = new/]

{
new {Id = 1, Name = "Foo"},
new {Id = 2, Name = "Bar"},
new {Id = 3, Name = "Fizz"},
new {Id = 4, Name = "Buzz"}

bi
var personsSortedByNameDescending = persons.OrderByDescending(p => p.Name);

Console.Writeline (string.Join (", ", personsSortedByNameDescending.Select (p =>
p.Id).ToArray()));

//1,3,4,2
Conepxwur

var numbers = newl[] {1,2,3,4,5};

Console.WritelLine (numbers.Contains (3)); //True
Console.WritelLine (numbers.Contains (34)); //False
Kpome

var numbers = new([] { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };

var evenNumbersBetweenSixAndFourteen = new([] { 6, 8, 10, 12 };
var result = numbers.Except (evenNumbersBetweenSixAndFourteen) ;

Console.Writeline (string.Join (", ", result));

https://riptutorial.com/ru/home


https://dotnetfiddle.net/nTbZI0

nepecekarbcsl

var numbersltolO0 = new([] {1,2,3,4,5,6,7,8,9,10};
var numbersb5tol5 = new([] {5,6,7,8,9,10,11,12,13,14,15};

var numbers5tol0 = numbersltolO.Intersect (numbers5tolb);
Console.Writeline (string.Join(",", numbers5tol0));

//5,6,7,8,9,10

Concat
var numberslto5 = new([] {1, 2, 3, 4, 5};
var numbers4to8 = new[] {4, 5, 6, 7, 8};
var numberslto8 = numberslto5.Concat (numbers4to8);
Console.WriteLine (string.Join (", ", numberslto8));

//1121314151415161718

Ob6paTtute BHMMaHWe, 4TO OybnukaTbl COXPaHAOTCS B pe3ynbTate
NCNONb3YNTE Union .

CHavana (HauTH)

var numbers = new([] {1,2,3,4,5};

var firstNumber = numbers.First();
Console.WriteLine (firstNumber); //1

var firstEvenNumber = numbers.First(n => (n & 1) == 0);
Console.WriteLine (firstEvenNumber); //2

. Ecnn ato HexxenaTtenbHo,

CﬂeﬂyIOI.U,VIe InvalidOperationException C C006|.|.|,eHI/IeM «[locnepnoBaTenbHOCTb HE cooepXxunT

COOTBETCTBYIOWEro saneMeHTa»:

var firstNegativeNumber = numbers.First(n => n < 0);

He 3aMyXeM

var oneNumber = new[] {5};
var theOnlyNumber = oneNumber.Single();
Console.WriteLine (theOnlyNumber); //5

var numbers = new([] {1,2,3,4,5};
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var theOnlyNumberSmallerThanTwo = numbers.Single(n => n < 2);
Console.WriteLine (theOnlyNumberSmallerThanTwo) ; //1

Cﬂe,ﬂ,yIOLLl,I/IVI InvalidOperationException BbI3bIBAET InvalidOperationException MOCKOJIbKY B
ﬂOCﬂeﬂOBaTeﬂbHOCTMCOﬂerMTCﬂ60ﬂeeOﬂHOr03ﬂeMeHTa:

var theOnlyNumberInNumbers = numbers.Single();
var theOnlyNegativeNumber = numbers.Single(n => n < 0);

Mpownon

var numbers = new([] {1,2,3,4,5};

var lastNumber = numbers.Last ();

Console.WriteLine (lastNumber); //5
var lastEvenNumber = numbers.Last(n => (n & 1) == 0);
Console.WritelLine (lastEvenNumber); //4

Cﬂe,D,YIOI.LI,VIe InvalidOperationException

var lastNegativeNumber = numbers.Last(n => n < 0);

LastOrDefault

var numbers = newl[] {1,2,3,4,5};

var lastNumber = numbers.LastOrDefault ();
Console.WritelLine (lastNumber); //5

var lastEvenNumber = numbers.LastOrDefault(n => (n & 1) == 0);
Console.WriteLine (lastEvenNumber); //4

var lastNegativeNumber = numbers.LastOrDefault(n => n < 0);
Console.WritelLine (lastNegativeNumber); //0

var words = new[] { "one", "two", "three", "four", "five" };

var lastWord = words.LastOrDefault ();
Console.WriteLine (lastWord); // five

var lastLongWord = words.LastOrDefault (w => w.Length > 4);
Console.WriteLine (lastLongWord); // three

var lastMissingWord = words.LastOrDefault (w => w.Length > 5);
Console.WriteLine (lastMissingWord); // null

SingleOrDefault

var oneNumber = new[] {5};
var theOnlyNumber = oneNumber.SingleOrDefault ();
Console.WriteLine (theOnlyNumber); //5
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var numbers = new[] {1,2,3,4,5};

var theOnlyNumberSmallerThanTwo = numbers.SingleOrDefault (n => n < 2);

Console.WriteLine (theOnlyNumberSmallerThanTwo) ; //1

var theOnlyNegativeNumber = numbers.SingleOrDefault(n => n < 0);
Console.WritelLine (theOnlyNegativeNumber); //0

Cneuyrom,l/le InvalidOperationException .

var theOnlyNumberInNumbers = numbers.SingleOrDefault ();

FirstOrDefault

var numbers = new([] {1,2,3,4,5};

var firstNumber = numbers.FirstOrDefault ();
Console.WriteLine (firstNumber); //1

var firstEvenNumber = numbers.FirstOrDefault(n => (n & 1) == 0);
Console.WritelLine (firstEvenNumber); //2

var firstNegativeNumber = numbers.FirstOrDefault(n => n < 0);
Console.WritelLine (firstNegativeNumber); //0

var words = new[] { "one", "two", "three", "four", "five" };

var firstWord = words.FirstOrDefault ();
Console.WriteLine (firstWord); // one

var firstLongWord = words.FirstOrDefault (w => w.Length > 3);
Console.WritelLine (firstLongWord); // three

var firstMissingWord = words.FirstOrDefault (w => w.Length > 5);
Console.WritelLine (firstMissingWord); // null

no6on

BosspamaeT true €CJIN B KONJIEKUUN €CTb 3N1EMEHTbIl, KOTOPbIE yOOBNETBOPAIOT YC/IOBUIO B

BblpaxXeHun nambaa:

var numbers = newl[] {1,2,3,4,5};

var isNotEmpty = numbers.Any () ;
Console.WriteLine (isNotEmpty); //True

var anyNumberIsOne = numbers.Any(n => n == 1);
Console.WriteLine (anyNumberIsOne); //True

var anyNumberIsSix = numbers.Any(n => n == 6);
Console.WriteLine (anyNumberIsSix); //False

var anyNumberIsOdd = numbers.Any(n => (n & 1) == 1);
Console.WriteLine (anyNumberIsOdd); //True
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var anyNumberIsNegative = numbers.Any(n => n < 0);
Console.WriteLine (anyNumberIsNegative); //False

Bce
var numbers = new[] {1,2,3,4,5};
var allNumbersAreOdd = numbers.All(n => (n & 1) == 1);

Console.WritelLine (allNumbersAreOdd); //False

var allNumbersArePositive = numbers.All(n => n > 0);
Console.Writeline (allNumbersArePositive); //True

O6paTtnTe BHUMaAHWE, 4TO PYHKLMS « a11 paboTaeT, NPOBepsis, YTO NEPBbIA ANEMEHT
OLIEeHMBAETCS Kak false COOTBETCTBUM C NpeamkatoM. CnenoBarteibHO, METOL BEPHET true A5
noboro npegukata B crnyyae, Korga MHOXECTBO NyCTo:

var numbers = new int[O0];
var allNumbersArePositive = numbers.All(n => n > 0);
Console.Writeline (allNumbersArePositive); //True

SelectMany (nnockas KapTa)

Enumerable.Select BO3BpaAllaeT BbIXOQHOWM 3NEMEHT AN KaX40ro afneMeHTa seoga. B 1o BpeMm4
KakK Enumerable.sSelectMany MPOU3BOAUT NEepeMeHHOE KONMMYECTBO BbIXOOHbIX 3/1EMEHTOB ONA
Kax[Ooro aneMeHTa BBoAa. 970 03HaYaeT, 4TO BbIXO4HAS NOCNenoBaTeNbHOCTb MOXET
coaepxartb 60nblue NN MeHblUe 9/1eMEHTOB, YeM BO BXOL4HOM NOCnenoBaTenbHOCTU.

Lambda expressions MNEPEOAKTCA B Enumerable.Select JOJIXXHbI BO3BPaWaTb OANH 3N1IEMEHT.
HFIM6,U,a-Bpra>KeHV|ﬂ nepenarTCAa B Enumerable.SelectMany JOJIXKHbI reHEpnpoBaTb AOYEPHIOKO
nocnenoBaTenbHOCTb. JTa JO4YepHAda nocnenoBaTtes/ibHOCTb MOXET codepXaTtTb pa3/indyHoe
KONMYEeCTBO 3/IEMEHTOB O/19 KaXOOro afieMeHTa BO BXOAHOM NocnenoBaTte/ibHOCTN.

npumep

class Invoice

{
public int Id { get; set; }

class Customer

{

public Invoice[] Invoices {get;set;}

var customers = new[] {
new Customer
Invoices = new[] {
new Invoice {Id=1},
new Invoice {Id=2},
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b
new Customer
Invoices = new[] {
new Invoice {Id=3},
new Invoice {Id=4},

by
new Customer {
Invoices = new[] {
new Invoice {Id=5},
new Invoice {Id=6},

}i

var allInvoicesFromAllCustomers = customers.SelectMany (c => c.Invoices);

Console.WriteLine (

string.Join(",", allInvoicesFromAllCustomers.Select (i => i.Id).ToArray()));

Bbixopn:
1,2,3,4,5,6

[MocmoTpeTb oemo

Enumerable.SelectMany TAKXeE MOXeET ObITb OOCTUTHYT C NMOMOLWbIKO CMHTAKCNYECKOro 3anpoca,
MCcnonb3ys OBa nocnenoBaTtesibHbIX from Hpeﬂ,ﬂO)KeHMMZ

var allInvoicesFromAllCustomers
= from customer in customers
from invoice in customer.Invoices

select invoice;

cymma
var numbers = new([] {1,2,3,4};
var sumOfAllNumbers = numbers.Sum() ;

Console.WriteLine (sumOfAllNumbers); //10

var cities = new[] {

new {Population = 1000},

new {Population = 2500},
new {Population = 4000}
bi
var totalPopulation = cities.Sum(c => c.Population);

Console.WritelLine (totalPopulation); //7500

NMponyckaTb

Skip 6ynet nepeuncnsitb nepeble N aneMeHTOB, He Bo3Bpallas ux. Kak Tonbko Homep nosuumm N
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+ 1 pocTturHyT, SKip Ha4MHaeT Bo3BpallaTh KaX bl NEPeYnNCINMbIA 3NEMEHT:

var numbers = new([] {1,2,3,4,5};

var allNumbersExceptFirstTwo = numbers.Skip(2);
Console.WritelLine (string.Join (", ", allNumbersExceptFirstTwo.ToArray()));

//3,4,5

npuHAMaTb

OT0T MeTOn 6epeT nepsble n 3JIEMEHTOB N3 NEPEHNCINMOro.

var numbers = new([] {1,2,3,4,5};

var threeFirstNumbers = numbers.Take (3);
Console.Writeline (string.Join(",", threeFirstNumbers.ToArray()));

//1,2,3

SequenceEqual

var numbers = newl[] {1,2,3,4,5};
var sameNumbers = new[] {1,2,3,4,5};
var sameNumbersInDifferentOrder = new[] {5,1,4,2,3};

var equalIfSameOrder = numbers.SequenceEqual (sameNumbers) ;
Console.WriteLine (equalIfSameOrder); //True

var equalIfDifferentOrder = numbers.SequenceEqual (sameNumbersInDifferentOrder) ;

Console.WriteLine (equallfDifferentOrder); //False

3agHvn xon,

var numbers = newl[] {1,2,3,4,5};

var reversed = numbers.Reverse();

Console.Writeline (string.Join (", ", reversed.ToArray()));
//5,4,3,2,1

OfType

var mixed = new object[] {1,"Foo",2,"Bar",3,"Fizz",4,"Buzz"};
var numbers = mixed.OfType<int>();

Console.Writeline (string.Join (", ", numbers.ToArray()));

//1,2,3,4

Makcumym
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var numbers = new[] {1,2,3,4};

var maxNumber = numbers.Max();
Console.WriteLine (maxNumber); //4

var cities = new[] {
new {Population = 1000},

new {Population = 2500},
new {Population = 4000}
}i
var maxPopulation = cities.Max(c => c.Population);

Console.WriteLine (maxPopulation); //4000
Min

var numbers = new[] {1,2,3,4};

var minNumber = numbers.Min () ;
Console.WriteLine (minNumber); //1

var cities = new[] {
new {Population = 1000},
new {Population = 2500},
new {Population = 4000}
}i

var minPopulation = cities.Min(c => c.Population);

Console.WriteLine (minPopulation); //1000

CpenHun

var numbers = new([] {1,2,3,4};
var averageNumber = numbers.Average();

Console.WriteLine (averageNumber) ;
// 2,5

STOTMeTtubmmcnﬂeTcpeuHeeqmcnonepeqmcnmmuxqmcen

var cities = new[] {
new {Population = 1000},
new {Population = 2000},

new {Population = 4000}
}i

var averagePopulation = cities.Average(c => c.Population);

Console.WriteLine (averagePopulation) ;
// 2333,33

OTOT METO[ BblYUCNSET CpefHee 3HaYeHe nepeyvmcivMmoro ¢ NoMOLLbO AenernpoBaHHOM
dpyHKUNN.

3aCTeXKa-MOJTHUA
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.NET 4.0

var tens = new[] {10,20,30,40,50};

var units = new[] {1,2,3,4,5};
var sums = tens.Zip(units, (first, second) => first + second);
Console.Writeline (string.Join(",", sums));

//11,22,33,44,55

OoTYeTNIUBbLIN

var numbers = new([] {1, 1, 2, 2, 3, 3, 4, 4, 5, 5};
var distinctNumbers = numbers.Distinct ();

Console.WritelLine (string.Join(",", distinctNumbers));

//1,2,3,4,5

MNpynna no

var persons = newl[] {
new { Name="Fizz", Job="Developer"},
new { Name="Buzz", Job="Developer"},
new { Name="Foo", Job="Astronaut"},
new { Name="Bar", Job="Astronaut"},
bi

var groupedByJob = persons.GroupBy (p => p.Job);

foreach (var theGroup in groupedByJob)
{
Console.WriteLine (
"{0} are {1l}s",
string.Join (", ", theGroup.Select (g => g.Name) .ToArray()),
theGroup.Key) ;

//Fizz,Buzz are Developers
//Foo,Bar are Astronauts

"pynnoBble cyeTa no cTpaHam, reHepupytoLwme HoBbI 06 BEKT C KONMYECTBOM 3anunceit, obuiel
onnaTton v cpenHen onnaTtoun

var a = db.Invoices.GroupBy (i => i.Country)
.Select (g => new { Country = g.Key,

Count = g.Count (),
Total = g.Sum(i => i.Paid),
Average = g.Average (i => i.Paid) 1});

Ecnm Mbl XOTUM TONIbBKO UTOrOBbIE CyMMbI, H/X OOHa rpynna

var a = db.Invoices.GroupBy (i => 1)
.Select (g => new { Count = g.Count(),
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Total = g.Sum(i => i.Paid),
Average = g.Average (i => i.Paid) });

Ecnn Ham HY>XKHO HECKOJIbKO Noac4eToB

var a = db.Invoices.GroupBy (g => 1)
.Select (g => new { High = g.Count (i => i.Paid >= 1000),
Low = g.Count (i => i.Paid < 1000),
Sum = g.Sum(i => i.Paid) });

ToDictionary

BosspawaeT HoBbI CNOBapb N3 UCXOLHOMO TEnunerable MCAOMb3YS NPEAOCTABEHHYO (PYHKLMIO
keySelector pns onpeneneHns kntovein. BolOpoCUT argumentException €CNK keySelector He
ABNSAETCA UHDBEKTMBHbLIM (BO3BpALLAET YHMKANbHOE 3HAYEHME A5 KaX 40ro YieHa NCXO4HOM
konnekuun). CylwecTBYOT Neperpys3kn, KoTopble NO3BONSAIOT yKasbiBaTb 3HAYEHUE, KOTOPOE
HY>XXHO COXPaHUTb, a TakXe KJtou.

var persons = new|[] {
new { Name="Fizz", Id=1},
new Name="Buzz", Id=2},

{
new { Name="Foo", Id=3},
{

new Name="BRar", Id=4},

}i

YKkazaHne Tonbko OyHKUMUM Bbibopa KtoYa CO3AaACT Dictionary<TKey, Tval> C TKey Feturn Tumn
cenekTopa KnaBuL, Tval - UCXOOHbIA TN 06 beKTa, a UCXOOHbIA 06BEKT - KaK COXpaHEHHOEe
3HayeHwue.

var personsById = persons.ToDictionary(p => p.Id);
// personsById is a Dictionary<int,object>

Console.WritelLine (personsById[1l].Name); //Fizz
Console.WritelLine (personsById[2] .Name); //Buzz

YkasaHue oyHKLMN CenekTopa 3Ha4YeHNi TakXe NpmMBeaeT K CO3AaHUIO Dict ionary<TKey, TVal>
KOrga tkey MPEXHEMyY SBNSIETCS TUMOM BO3BpaTa CENeKTopa Knasul, HO Tval TENepb
BO3BpalLaeT TUN PyHKLUMMN BbibOpa 3HAYEHNS 1 BO3BPALLAEMOE 3HAYEHNE B KaYECTBE XPaHUMOr0
3Ha4YeHus.

var namesById = persons.ToDictionary(p => p.Id, p => p.Name);
//namesById is a Dictionary<int, string>

Console.WritelLine (namesById[3]); //Foo
Console.WritelLine (namesById[4]); //Bar

Kak yKa3aHo BbilWe, Ko4n, BO3BpallaeMble CENEKTOPOM KntoYen, OONXKHbl 6bITb YHUKanbHbIMWA.
CneuwomeesuuaeTMCKnmqume
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var persons = newl[] {
new { Name="Fizz", Id=1},

new Name="Buzz", Id=2},

{
new { Name="Foo", Id=3},
new { Name="Bar", Id=4},
new { Name="Oops", Id=4}

}i

var willThrowException = persons.ToDictionary(p => p.Id)

Ecnu yHMKanbHbIN yHUKANbHBIA KNKOY HE MOXET OblTb NPefoCcTaBneH AN UCXOOHON KONNEKLUUN,
nonpobyiiTe BMECTO 3TOro ncnonb3osatb ToLookup. Ha nepsbiii B3rnsa, ToLookup Benet cebs
aHanorunyHo ToDictionary, ogHako B nony4eHHOM Lookup KaX bl KoY CONpsixXeH ¢ Habopom
3Ha4yeHnn ¢ COOTBETCTBYIOLWMMN KJTOHaMN.

CoHo3

var numberslto5 new[] {1,2,3,4,5};

new([] {4,5,6,7,8};

var numbers4to8
var numberslto8 = numberslto5.Union (numbers4to8) ;
Console.Writeline (string.Join (", ", numberslto8));

//112131415161718

O6paT|/|Te BHMMaHME, 41O ,D,y6)'II/IKaTbI yoansarTca U3 pedynibTarta. Ecnn ato HexenaTtenbHo,
MCHOﬂb3yMTe(bncm:BMeCTOSTOFO.

ToArray
var numbers = new[] {1,2,3,4,5,6,7,8,9,10};
var someNumbers = numbers.Where(n => n < 6);

Console.WriteLine (someNumbers.GetType () .Name) ;
//WhereArraylterator 1

var someNumbersArray = someNumbers.ToArray();

Console.WriteLine (someNumbersArray.GetType () .Name) ;
//Int32[]

K cnucky
var numbers = new[] {1,2,3,4,5,6,7,8,9,10};
var someNumbers = numbers.Where(n => n < 6);

Console.Writeline (someNumbers.GetType () .Name) ;
//WhereArraylterator 1

var someNumbersList = someNumbers.ToList ();

Console.WritelLine (
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someNumbersList.GetType () .Name + " - " +
someNumbersList.GetType () .GetGenericArguments () [0] .Name) ;
//List 1 - Int32

noac4ymuTbiBaTb

IEnumerable<int> numbers = new[] {1,2,3,4,5,6,7,8,9,10};

var numbersCount = numbers.Count () ;
Console.WriteLine (numbersCount); //10

var evenNumbersCount = numbers.Count(n => (n & 1) == 0);
Console.WriteLine (evenNumbersCount); //5

ElementAt

var names = new[] {"Foo","Bar","Fizz","Buzz"};

var thirdName = names.ElementAt (2);
Console.Writeline (thirdName); //Fizz

//The following throws ArgumentOutOfRangeException

var minusOnethName = names.ElementAt (-1);
var fifthName = names.ElementAt (4);

ElementAtOrDefault

var names = new[] {"Foo","Bar","Fizz","Buzz"};

var thirdName = names.ElementAtOrDefault (2);
Console.WriteLine (thirdName); //Fizz

var minusOnethName = names.ElementAtOrDefault (-1);
Console.WritelLine (minusOnethName); //null

var fifthName = names.ElementAtOrDefault (4);
Console.WriteLine (fifthName); //null

SkipWhile

var numbers = new[] {2,4,6,8,1,3,5,7};
var oddNumbers = numbers.SkipWhile(n => (n & 1) == 0);
Console.WritelLine (string.Join (", ", oddNumbers.ToArray()));

//1,3,5,7

TakeWhile

var numbers = newl[] {2,4,6,1,3,5,7,8};

https://riptutorial.com/ru/home

48



var evenNumbers = numbers.TakeWhile(n => (n & 1) == 0);
Console.WriteLine (string.Join (", ", evenNumbers.ToArray()));

//2,4,6

DefaultifEmpty

var numbers = new[] {2,4,6,8,1,3,5,7};

var numbersOrDefault = numbers.DefaultIfEmpty();
Console.WriteLine (numbers.SequenceEqual (numbersOrDefault)); //True

var noNumbers = new int[0];

var noNumbersOrDefault = noNumbers.DefaultIfEmpty () ;
Console.WriteLine (noNumbersOrDefault.Count()); //1
Console.WriteLine (noNumbersOrDefault.Single()); //0

var noNumbersOrExplicitDefault = noNumbers.DefaultIfEmpty (34);

Console.WritelLine (noNumbersOrExplicitDefault.Count()); //1
Console.WriteLine (noNumbersOrExplicitDefault.Single()); //34

CoBOKYIMHbIN (CKNagHoN)

Co3paHune HOBOro o6bekTa Ha Kax oM ware:

var elements = new[] {1,2,3,4,5};
var commaSeparatedElements = elements.Aggregate (
seed: "",

func: (aggregate, element) => $"{aggregate}{element},");

Console.WritelLine (commaSeparatedElements); //1,2,3,4,5,

Mcnonb3oBaHme 04HOro 1 TOro Xe obbekTa Ha BCcex aTanax:

var commaSeparatedElements2 = elements.Aggregate (

seed: new StringBuilder(),

func: (seed, element) => seed.Append($"{element},"));
Console.WriteLine (commaSeparatedElements2.ToString()); //1,2,3,4,5,

Ncnonb3oBaHue cenekTopa pesynbTaTos:

var commaSeparatedElements3 = elements.Aggregate (
seed: new StringBuilder(),
func: (seed, element) => seed.Append($"{element},"),
resultSelector: (seed) => seed.ToString());

Console.WritelLine (commaSeparatedElements3); //1,2,3,4,5,

Ecnun cems onyuweHo, nepsBbiM 3JIEMEHTOM CTAHOBUTCA CEMA.
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var seedAndElements = elements.Select (n=>n.ToString());
var commaSeparatedElements4 = seedAndElements.Aggregate (
func: (aggregate, element) => $"{aggregate}{element},");

Console.WriteLine (commaSeparatedElements4); //12,3,4,5,

ToLookup

var persons = new|[] {

new { Name="Fizz", Job="Developer"},

new { Name="Buzz", Job="Developer"},
new { Name="Foo", Job="Astronaut"},
new { Name="Bar", Job="Astronaut"},

}i
var groupedByJob = persons.ToLookup(p => p.Job);

foreach (var theGroup in groupedByJob)
{
Console.WriteLine (
"{0} are {1l}s",

string.Join (", ", theGroup.Select (g => g.Name) .ToArray()),

theGroup.Key) ;

//Fizz,Buzz are Developers
//Foo,Bar are Astronauts

NMpucoeouHNTLCSA

class Developer

{
public int Id { get; set; }
public string Name { get; set; }

class Project

{
public int DeveloperId { get; set; }
public string Name { get; set; }

var developers = new[] {
new Developer {
Id = 1,
Name = "Foobuzz"
by
new Developer {

Id = 2,
Name = "Barfizz"
}
}i
var projects = new[] {

new Project ({
DeveloperId = 1,
Name = "Hello World 3D"
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by
new Project ({

DeveloperId = 1,

Name = "Super Fizzbuzz Maker"
by
new Project {

DeveloperId = 2,

Name = "Citizen Kane - The action game"
by
new Project {

DeveloperId = 2,

Name = "Pro Pong 2016"

}i

var denormalized = developers.Join (
inner: projects,
outerKeySelector: dev => dev.Id,
innerKeySelector: proj => proj.Developerld,
resultSelector:
(dev, proj) => new {
ProjectName = proj.Name,
DeveloperName = dev.Name}) ;

foreach (var item in denormalized)

{

Console.WriteLine ("{0} by {1}", item.ProjectName,

//Hello World 3D by Foobuzz

//Super Fizzbuzz Maker by Foobuzz

//Citizen Kane - The action game by Barfizz
//Pro Pong 2016 by Barfizz

GroupJoin

class Developer

{
public int Id { get; set; }
public string Name { get; set; }

class Project

{
public int DeveloperId { get; set; }
public string Name { get; set; }

var developers = new[] {

new Developer ({

Id = 1,

Name = "Foobuzz"
s
new Developer {

Id = 2,

Name = "Barfizz"

bi

item.DeveloperName) ;
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var projects = new[] {
new Project {

DeveloperId = 1,

Name = "Hello World 3D"
by
new Project {

DeveloperId = 1,

Name = "Super Fizzbuzz Maker"
by
new Project {

DeveloperId = 2,

Name = "Citizen Kane - The action game"
by
new Project ({

DeveloperId = 2,

Name = "Pro Pong 2016"
}

bi
var grouped = developers.GroupJdoin (

inner: projects,
outerKeySelector: dev => dev.Id,
innerKeySelector: proj => proj.Developerld,
resultSelector:

(dev, projs) => new {

DeveloperName = dev.Name,
ProjectNames =

foreach (var item in grouped)
{
Console.WriteLine (
"{0}'s projects: {1}",
item.DeveloperNamne,

string.Join (", ", item.ProjectNames));

//Foobuzz's projects: Hello World 3D,

//Barfizz's projects:

B ponsix

Citizen Kane - The action game,

projs.Select (p => p.Name) .ToArray () });

Super Fizzbuzz Maker

Pro Pong 2016

Cast OTNNYaETCA OT OPYrnX METOLOB Enumerable TEM, HTO 3TO METOL PACWNPEHUNA ONA IEnumerable
, & HE ONS IEnumerable<T> . |akKUM O6p8.30M, ero MOXHO nmcnonb3oBaTtb Ansd |'|p906pa3OBaHV|9|

SK3eMNApoB NepBOro B aK3eMnndapbl No3Xe.

9710 He KOMMUNnpyeTcA, NOCKOJIbKY ArrayList HE PEAJIM3YET IEnumerable<T> .

{1,2,3,4,5};
Console.Writeline (numbers.First ());

var numbers = new ArrayList ()

9710 paboTaeT Tak, Kak 0XXnaanochb:

{1,2,3,4,5};
Console.Writeline (numbers.Cast<int> () .First());

var numbers = new ArrayList ()

//1
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cast He BbIMONTHAET |'|p906pa3OBaHV|9|. Cﬂe,U,YIOLLI,VIe KOMMUNAUWMN, HO InvalidCastException BO
BpeMs BbINOJIHEHUSA:

var numbers = new int[] {1,2,3,4,5};
decimal[] numbersAsDecimal = numbers.Cast<decimal> () .ToArray () ;

MpaBunbHbIA cnocob npeobpasoBaHMs KOHBEPTUPOBAHWUS B KONMNEKUMIO BbIrNAANT Cneayoumm
obpaszom:

var numbers= new int[] {1,2,3,4,5};
decimal[] numbersAsDecimal = numbers.Select (n => (decimal)n) .ToArray();
nycrom

Y1066l co3pnatb nycton IEnumerable u3 int:

IEnumerable<int> emptyList = Enumerable.Empty<int>();

9T10T nycTton IEnumerable kawwnpyeTcs ons kaxaoro tmna T, Tak YTo:

Enumerable.Empty<decimal> () == Enumerable.Empty<decimal>(); // This is True
Enumerable.Empty<int> () == Enumerable.Empty<decimal> () ; // This is False
ThenBy

ThenBy MOXET MCMO/Ib30BATbCS TONBbKO NOCNE NPEANOXEHMNS orderby , MO3BONSIOWEr0 3aKa3aTb
HECKONIbKO KpUTepres

var persons = new|]

{
new {Id = 1, Name = "Foo", Order = 1},
new {Id = 1, Name = "FooTwo", Order = 2},
new {Id = 2, Name = "Bar", Order = 2},
new {Id = 2, Name = "BarTwo", Order = 1},
new {Id = 3, Name = "Fizz", Order = 2},
new {Id = 3, Name = "FizzTwo", Order = 1},

}i
var personsSortedByName = persons.OrderBy(p => p.Id).ThenBy(p => p.Order);
Console.Writeline (string.Join (", ", personsSortedByName.Select (p => p.Name)));

//This will display :
//Foo,FooTwo, BarTwo,Bar,FizzTwo,Fizz

CnekTp

[lBa napameTpa range - 3TO 1€PBOE YUCNO N KO/TMHECTBO 3NEMEHTOB A5 CO34aHNS (a He
nocnefHee YNCno).
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// prints 1,2,3,4,5,6,7,8,9,10
Console.WritelLine (string.Join (", ", Enumerable.Range(l, 10)));

// prints 10,11,12,13,14
Console.WritelLine (string.Join (", ", Enumerable.Range (10, 5)));

JleBasi BHeLLUHSAS CBSAA3b

class Person

{
public string FirstName { get; set; }
public string LastName { get; set; }

class Pet

{
public string Name { get; set; }
public Person Owner { get; set; }

public static void Main(string[] args)

{

var magnus = new Person { FirstName = "Magnus", LastName = "Hedlund" };
var terry = new Person { FirstName = "Terry", LastName = "Adams" };

var barley = new Pet { Name = "Barley", Owner = terry };

var people = new[] { magnus, terry };

var pets = new[] { barley };

var query =
from person in people
join pet in pets on person equals pet.Owner into gj
from subpet in gj.DefaultIfEmpty ()
select new
{

person.FirstName,

PetName = subpet?.Name ?? "-" // Use - if he has no pet
bi

foreach (var p in query)
Console.WriteLine ($"{p.FirstName}: {p.PetName}");

NoBTOpEHue

Enumerable.Repeat TEHEPUPYET NOCNEOOBATE/IbHOCTb NMOBTOPAIOWEroCs 3HaA4YEHUS. B aTom
npuMmepe OoH reHepupyet <<|-|pI/IBeT>> 4 pasa.

var repeats = Enumerable.Repeat ("Hello", 4);
foreach (var item in repeats)

{

Console.WriteLine (item) ;
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/* output:
Hello
Hello
Hello
Hello

=/

MpounTtanTte LINQ oHnamH: https://riptutorial.com/ru/dot-net/topic/34/ling
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rnaBa 10: ReadOnlyCollections

3aMmedyaHus

ReadOnlyCollection MPEOOCTABNAET ReadOnlyCollection OJIA HTEHUA K CyLI.I,eCTByIOI.LI,eVI Konnekyunn
(«KONNEeKums NCTOYHMKOB»).

dneMeHTbl He nobaBnsaTCA HernocpencTBeHHO NN yoandatoTCA N3 ReadonlyCollection . BmecTo
3TOro oHn nobaensTCs U yaoansamTca U3 NCXOL4HOM KONNMEKUWN, U ReadOnlyCollection 6yp,eT
oTpaxaTb 3TN N3BMEHEHUNA B UCTOYHUKE.

Yucno n nopsAnoK 3N1EMEeHTOB BHYTPWU ReadOnlyCollection HE MOTYT 6bITb W3MEHEHbI, HO CBOCTBA
SN1IEMEHTOB MOT'yT 6bITb 1 MeTOAbI MOTyT 6bITb Bbl3BaHbIl, €CNn NpeanonoXmTtb, 4HTO OHN
HaxoaaTcs B 06nacty BUOAUMOCTH.

|/|CI'IOJ'Ib3yI7ITe ReadOnlyCollection €CJZIN Bbl XOTUTE pPa3peWnNTb BHEWHEMY KOOY npocMaTpueaTtb
CBOIO KONNEeKumo, He N3MEHASA ee, HO BCe Xe MOXeTe CaMOCTOATEeNbHO MOAMdULMPOBaTb
Konnekuuto.

CmoTpuTte Takxe

® ObservableCollection<T>

® ReadOnlyObservableCollection<T>

ReadOnlyCollections vs ImmutableCollection

ReadOnlyCollection OT/IMYAETCH OT ImmutableCollection TEM, YTO Bbl HE MOXETE PEOAKTMPOBATb
ImmutableCollection MOC/IE €FO CO34aHNS - OH Bceraa byneT conepXatb n 3/1IEMEHTOB, U X
HEeNb3s 3aMEHNTb UK NepeynopaaoynTb. C OpYroi CTOPOHbI, ReadonlyCollect ion HENb3S
PeLaKTMPOBaTb HAMPSIMYIO, HO 3NIEMEHThI BCE PaBHO MOryT ObiTb AobaBneHbl / yaaneHb /
nepeynopsifoYeHbl C UCNONb30BAHNEM NCXOLHOW KONNEKLUN.

Examples
CospaHue ReadOnlyCollection

MUcnonb3oBaHMe KOHCTPYKTOpa

ReadOnlyCollection CO34a€TCH NyTEM nNepenadyun CywectByrowero obbekTa 1rist B KOHCTPYKTOP:

var grocerylList = new List<string> { "Apple", "Banana" };
var readOnlyGroceryList = new ReadOnlyCollection<string> (grocerylList) ;
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Ucnonb3oBaHue LINQ

JononHntenoHo, LINQ npeaocTaBnsieT METOL PaCMPEHMNS AsrReadonly () AN OO BEKTOB TList !

var readOnlyVersion = groceryList.AsReadOnly () ;

3ameTtka

Kak npaswnno, Bbl XOTUTE COXPaHNTb MCXOOHYIO KONNekKuuto KOHq)I/I,D,eHLI,I/IaﬂbHO n pa3peuinTb
I'Iy6ﬂ|/|'-IHbII7I OOCTYN K ReadOnlyCollection . XOoTS Bbl MOXETe co3aaTtb ReadOnlyCollection U3
BCTPOEHHOro cnnucka, Bbl He CMo>XXeTe N3MEeHUTb KOJTeKUnio nocne ee co3naHu4.

var readOnlyGroceryList = new List<string> {"Apple", "Banana"}.AsReadOnly () ;
// Great, but you will not be able to update the grocery list because
// you do not have a reference to the source list anymore!

Ecnun Bbl 3T0 coenaete, Bbl MOXETE 3axX0TETb UCMONb30BaATb OPYryto CTPYKTYPY OaHHbIX, TAKYHO

KaK ImmutableCollection .
O6HoBneHne ReadOnlyCollection

ReadOnlyCollection HEJIb3S PEOAKTMPOBATL HaNpPsiMyto. BMecTo aToro ncxooHas Konnekums
0OHOBNAETCS, M ReadonlyCollection OYAET OTPaAXaTb 3T U3MEHEHUS. DTO KNoYeBas
0COBEHHOCTb ReadonlyCollection .

var grocerylList = new List<string> { "Apple", "Banana" };

var readOnlyGroceryList = new ReadOnlyCollection<string> (groceryList);

var itemCount = readOnlyGroceryList.Count; // There are currently 2 items
//readOnlyGroceryList.Add ("Candy") ; // Compiler Error — Items cannot be added to a
ReadOnlyCollection object

groceryList.Add ("Vitamins") ; // ..but they can be added to the original
collection

itemCount = readOnlyGroceryList.Count; // Now there are 3 items

var lastItem = readOnlyGroceryList.Last (); // The last item on the read only list is now
"Vitamins"

MocmoTpeTb Aemo

MNMpenynpexpneHue. AnemeHTbl B ReadOnlyCollection He aBnsAlOTCS
HeoTbeM/1IeMO O0CTYNMHbIMU O YTEHUS

Ecnn ncxogHas konnekums UMeeT Tun, KOTOprI7I HE ABN4eTCa HEN3MEHHbIM, 3JIEMEHTHI,
OOCTYMNHbIE YEePE3 ReadOnlyCollection MOIYT ObITb N3MEHEHDI.
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public class Item

{
public string Name { get; set; }
public decimal Price { get; set; }

public static void FillOrder ()
{
// An order is generated
var order = new List<Item>

{

new Item { Name = "Apple", Price = 0.50m },
new Item { Name = "Banana", Price = 0.75m },
new Item { Name = "Vitamins", Price = 5.50m }

bi

// The current sub total is $6.75
var subTotal = order.Sum(item => item.Price);

// Let the customer preview their order
var customerPreview = new ReadOnlyCollection<Item> (order);

// The customer can't add or remove items, but they can change
// the price of an item, even though it is a ReadOnlyCollection

customerPreview.Last () .Price = 0.25m;

// The sub total is now only $1.50!
subTotal = order.Sum(item => item.Price);

MocmoTpeTb Aemo

MpounTtante ReadOnlyCollections oHnaiH: https://riptutorial.com/ru/dot-

net/topic/6906/readonlycollections
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rnaBa 11: System.Diagnostics

Examples

CekyHoomep
B atom npumMepe nokasaHo, Kak stopwatch MOXHO UCMO/b30BaTh O/14 CPaBHEHUA 6noka Koaa.

using System;
using System.Diagnostics;

public class Benchmark : IDisposable

{

private Stopwatch sw;

public Benchmark ()

{
sw = Stopwatch.StartNew() ;

public void Dispose ()
{
sw.Stop () ;
Console.Writeline (sw.Elapsed);

public class Program
{
public static void Main ()
{
using (var bench = new Benchmark())
{
Console.WriteLine ("Hello World");

3anyck KomaHpa, 060/104KHK

string strCmdText = "/C copy /b Imagel.jpg + Archive.rar Image2.jpg";
System.Diagnostics.Process.Start ("CMD.exe", strCmdText) ;

OT0 HYXHO, 4TODObI CKPbITb OKHO cmd.

System.Diagnostics.Process process = new System.Diagnostics.Process();
System.Diagnostics.ProcessStartInfo startInfo = new System.Diagnostics.ProcessStartInfol();
startInfo.WindowStyle = System.Diagnostics.ProcessWindowStyle.Hidden;

startInfo.FileName = "cmd.exe";

startInfo.Arguments = "/C copy /b Imagel.jpg + Archive.rar Image2.jpg";

process.StartInfo = startInfo;

process.Start () ;
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OtnpaButb KoMaHay CMD n nony4yuTb BbiXon4,

OTOT MeTo NO3BONSET OTNPaBUTb command HA Cmd.exe N BO3BPAWlAET CTaHﬂ,apTHbIVI BblBOL

(BKNIOYAS CTaHOAPTHYO ownbky) B BUAE CTPOKM:

private static string SendCommand (string command)

{
var cmdOut = string.Empty;

var startInfo = new ProcessStartInfo("cmd", command)

WorkingDirectory = @"C:\Windows\System32", //

Directory to make the call from
Hide the window
Do not use the 0OS shell to start the

Start the process in a new window
This is required to get STDOUT
This is required to get STDERR

WindowStyle = ProcessWindowStyle.Hidden, //
UseShellExecute = false, //
process
CreateNoWindow = true, //
RedirectStandardOutput = true, //
RedirectStandardError = true //
}i
var p = new Process {StartInfo = startInfo};
p.Start ();
.OutputDataReceived += (x, y) => cmdOut += y.Data;
.ErrorDataReceived += (x, y) => cmdOut += y.Data;
.BeginOutputReadLine () ;

.BeginErrorReadLine () ;
WaitForExit ();
return cmdOut;

'O ' ‘T 'O 'O

ucnosnb3oBaHune

var servername = "SVR-01.domain.co.za";

var currentUsers = SendCommand ($"/C QUERY USER /SERVER: {servername}")

Bbixopn,

string currentUsers = "USERNAME SESSIONNAME ID STATE IDLE TIME LOGON

TIME Joe.Bloggs ica-cgp # 0 2 Active 24692 + 13:

29 25/07/2016 07:50

Jim.McFlannegan ica-cgp # 1 3 AkTueeH. 25/07 / 2016 08:33 Andy.McAnderson ica-
cgp # 2 4 AkTue. 25/07/2016 08:54 John.Smith ica-cgp # 4 5 AkTtus 14 25/07/2016
08:57 Bob.Bobbington ica-cgp # 5 6 Active 24692 + 13: 29 25/07/2016 09:05 Tim.Tom
ica-cgp # 6 7 AkTuBeH. 25/07/2016 09:08 Bob.Joges ica-cgp # 7 8 AkTus 24692 + 13:

29 25/07/2016 09:13 "

B HekoTopbIx cnyyasix 4OCTyn K yKkasaHHOMY CepBepy MOXeT OblTb OrpaHuyeH onpeneneHHbIMU

nonb3osartensmu. Ecnu Yy BaC €CTb y4eTHble OaHHble OJ14 3TOro noab3oBaTtensd, MOXHO

OoTNpaBnTb 3anpocbl C NOMOLIbIO 3TOro MeToda.:
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private static string SendCommand (string command)
var cmdOut = string.Empty;
var startInfo = new ProcessStartInfo("cmd", command)

WorkingDirectory = @"C:\Windows\System32",

WindowStyle = ProcessWindowStyle.Hidden, // This does not actually work in
conjunction with "runas" - the console window will still appear!

UseShellExecute = false,

CreateNoWindow = true,

RedirectStandardOutput = true,

RedirectStandardError = true,

Verb = "runas",
Domain = "domanl.co.za",
UserName = "administrator",

Password = GetPassword()
}i

var p = new Process {StartInfo = startInfo};

p.Start ();

.OutputDataReceived += (x, y) => cmdOut += y.Data;
.ErrorDataReceived += (x, y) => cmdOut += y.Data;
.BeginOutputReadLine () ;

.BeginErrorReadLine () ;

WaitForExit ();

return cmdOut;

' T 'O T T

lMony4yeHune napons:

static SecureString GetPassword/()
{
var plainText = "passwordl23";
var ss = new SecureString();
foreach (char c in plainText)
{
ss.AppendChar (c) ;

return ss;

3ameTkn

Oba BblweykasaHHbIX MeToAa Bo3BpawatoT KoHkaTeHaumio STDOUT n STDERR, Tak kak
OutputDataReceived W ErrorDataReceived MPUCOEOANHAIOTCA K OOHOWN N TON Xe I'IepeMeHHOVI - cmdOut .

Mpountante System.Diagnostics oHnanH: https://riptutorial.com/ru/dot-net/topic/3143/system-
diagnostics
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rnaBa 12: System.lO

Examples

UTteHune TekcToBOro cpanna c nomouibio StreamReader

string fullOrRelativePath = "testfile.txt";
string fileData;

using (var reader = new StreamReader (fullOrRelativePath))
{
fileData = reader.ReadToEnd() ;

O6paTVITe BHMUMAHME, YTO 3TA streamReader KOHCTPYKTOPA StreamReader OENAE€T HEKOTOPOE
obHapy>XeHne aBTOMaTUYEeCKOro KOA/POBaHNS , KOTOPOE MOXET NN HE MOXET
COOTBETCTBOBATb (PaKTMYECKOM KOANPOBKE, UCMOJb3yeMOoU B cpanne.

ObpaTtnTe BHMMaHMe, YTO eCTb HEKOTOpPbIE YO0OHbIe METOAbI, KOTOPbLIE YATAOT BECb TEKCT U3
goarna, OOCTYMHOro B KNAcCCe system.10.File , @ UMEHHO File.ReadAllText (path) U
File.ReadAllLines (path) .

YTeHue / 3anucb OaHHbIX ¢ Ucnosib3oBaHmem System.lO.File

CHayana naBaiTe NOCMOTPUM TPU pasHbix cnocoba n3BneyYeHns aaHHbIX U3 doarina.

string fileText = File.ReadAllText (file);
string[] filelLines = File.ReadAlllLines(file);
byte[] fileBytes = File.ReadAllBytes(file);

» B nepBoii CTpoKe Mbl CHMTLIBAEM BCE AaHHble B (panne B BUAE CTPOKMN.

» Bo BTOpOW CTpPOKE Mbl CYMTbIBAEM OaHHbIe B parne B Maccus CTpokK. Kaxgas ctpoka B
goanne CTaHOBUTCH 3/IEMEHTOM B MaccuBee.

* Ha TpeTbeM Mbl yntaem b6anTbl M3 oaina.

3aTeM gaBaiTe NOCMOTPMM TpU pasHbiX MeToaa JAo6aBneHus naHHbix B dpain. Ecnm ykasaHHbIN
BaMu goann He CyWeCcTBYeT, KaXdblh MeTo aBToMaTnyeckn co3pnact gpann, npexae 4em
NbiTaTbCs 00OABUTb K HEMY OaHHbIE.

File.AppendAllText (file, "Here is some data that is\nappended to the file.");

File.AppendAlllLines (file, new string[2] { "Here is some data that is", "appended to the
file." });
using (StreamWriter stream = File.AppendText (file))

{

stream.WriteLine ("Here is some data that is");
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//#file-encodings

stream.Write ("appended to the file.");

« B nepBoii cTpoke Mbl NPOCTO f0OaBNsieM CTPOKY B KOHEL, ykasaHHOro dparina.

« Bo BTOpOW1 cTpoke Mbl fobaBnsieM KaxX Abli 3N1EMEHT MaccuBa B HOBYIO CTPOKY B cpaline.

e HakoHeL, B TpeTbe CTPOKE Mbl UCMONb3YEM File.AppendText YTOObI OTKPbITb NMOTOKOBbINA
6ok, KoTopblil 4O6aBUT BCe AaHHble, KOTopble ByayT 3anucaHbl Ha Hero.

, HakoHeL, naBaiTe NOCMOTPUM TpY pasHbix cnocoba 3anucK AaHHbIX B doain. PasHuua mexay
[06aBneHNeM N 3an1Cbio 3aKNIOYAETCA B TOM, H4TO 3an1cb NOBEPX 3anucK AaHHbIX B doain npu
nobasneHun pobaBnsieT faHHble B doarin. Ecnm ykasaHHblii BaMy goaiin He CylecTByeT, KaxX Abli
MeToq aBTOMaTUYeCKM co3aacT dpalin, NpeXx e Yem NblTatbCs 3anucatb AaHHbIe Ha HEro.

File.WriteAllText (file, "here is some datal\nin this file.");
File.WriteAlllLines (file, new string[2] { "here is some data", "in this file" });
File.WriteAllBytes (file, new byte[2] { 0, 255 });

 [lepBas cTpoka 3anucbiBaeT CTPOKY B doarn.

« BTtopas cTpoka 3anucbiBaeT Kaxayto CTPOKY B MaccuB B CBOE COOCTBEHHOW CTPOKE B
oanne.

» TpeTbs cTpoka NO3BONSIET BaM HanucaTb Maccus 6aiToB B goaiin.

NocnepoBatenbHbie NOPThI, UCNONb3yloLwme System.lO.SerialPorts

MTepaLI,VISI no NOAK/MKYEeHHbIM nocsienoBartes/ibHbIM NMNOpPTam

using System.IO.Ports;

string[] ports = SerialPort.GetPortNames () ;
for (int i = 0; i < ports.Length; i++)

{

Console.WriteLine (ports[i]);

Co3paHune obbekTa System.lO.SerialPort

using System.IO.Ports;

SerialPort port = new SerialPort();

SerialPort port = new SerialPort ("COM 1"); ;
SerialPort port = new SerialPort ("COM 1", 9600);

NMPUMEYAHUE . ST10 BCEro nuwb TpU U3 ceMn neperpys3ok KOHCTpykKTopa Ana Tuna SerialPort.

UteHue / 3anucb paHHbIX Yyepe3 SerialPort
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CaMblii NpocToi cnocob - MCNoNb30BaTb METOAbI SerialPort .Read U serialbPort.write . OQHAKO Bbl
TaK>XXe MOXeTe MNONy4YnTb OO BEKT System.T0.Stream KOTOPbIA MOXHO MCMONb30BaTh 4N
NOTOKOBOW Nepefayn faHHbIx Yyepes SerialPort. [1ns 9TOro UCNONb3YNTE serialPort.BaseStreanm .

yteHue

int length = port.BytesToRead;

//Note that you can swap out a byte-array for a char-array if you prefer.
byte[] buffer = new byte[length];

port.Read (buffer, 0, length);

Bbl Tak>Xe MOXeTe Npo4YnTaTh BCE OOCTYMHbIE AaHHbIE:
string curData = port.ReadExisting();

Mnn npocTo npoynTanTe nepeyto HOBYO CTPOKY, BCTPEYaroLWyocs BO BXOAAWMX AAHHbIX:
string line = port.ReadLine ();

Muvwy

Cawmblii npocToi cnocob 3anucu aaHHbix Yeped SerialPort:
port.Write ("here is some text to be sent over the serial port.");

OpnHako Bbl TakXXe MOXeTe oTnpaBnATb OaHHble MO Mepe HeobxoOMMOCTN:

//Note that you can swap out the byte-array with a char-array if you so choose.
byte[] data = new byte[l] { 255 };
port.Write (data, 0, data.Length);

Mpountante System.lO oHnanH: https://riptutorial.com/ru/dot-net/topic/5259/system-io
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rnaBa 13: System.Net.Mail

3aMmedyaHus

BaxHo Dispose System.Net.MailMessage, NOTOMy 4TO KaxXAoe oTAefbHOe NPUNoXeHne
comepXxuT Stream, 1 3TN NOTOKM OONXHbI ObITb 0CBOOOX AEHbI Kak MOXHO ckopee. OnepaTtop
using rapaHTupyeT, 4To 06 bekT Disposable Disposed Takxe B cnyyae VcknoueHus

Examples

MailMessage

BoT npumMep co3naHmsa No4YTOBOro coobueHunst ¢ BnoxeHusmu. lNocne co3gaHns Mbl OTNPaBNsem
370 coobLeHMe C NMOMOLLBIO KN1Acca smtpClient . 3AECb UCMOMbIYETCA NOPT 25 N0 yMONYaHMIO.

public class clsMail
{
private static bool SendMail (string mailfrom, List<string>replytos, List<string> mailtos,
List<string> mailccs, List<string> mailbccs, string body, string subject, List<string>
Attachment)
{
try
{
using (MailMessage MyMail = new MailMessage())
{
MyMail .From = new MailAddress (mailfrom);
foreach (string mailto in mailtos)
MyMail.To.Add (mailto) ;

if (replytos != null && replytos.Any())
{
foreach (string replyto in replytos)
MyMail .ReplyToList.Add (replyto) ;

if (mailccs != null && mailccs.Any())
{
foreach (string mailcc in mailccs)
MyMail.CC.Add (mailcc) ;

if (mailbccs != null && mailbccs.Any())
{
foreach (string mailbcc in mailbccs)
MyMail .Bcc.Add (mailbcc) ;

MyMail.Subject = subject;
MyMail.IsBodyHtml = true;

MyMail.Body = body;

MyMail .Priority = MailPriority.Normal;
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if (Attachment != null && Attachment.Any())

{
System.Net.Mail.Attachment attachment;
foreach (var item in Attachment)

{

attachment = new System.Net.Mail.Attachment (item) ;
MyMail.Attachments.Add (attachment) ;

SmtpClient smtpMailObj = new SmtpClient ();

smtpMailObj.Host = "your host";

smtpMailObj.Port = 25;

smtpMailObj.Credentials = new System.Net.NetworkCredential ("uid", "pwd");

smtpMailObj.Send (MyMail) ;
return true;

}

catch

{

return false;

MNMouTta c npunoxeHuem

MailMessage MPEACTABNSAET NOYTOBOE COOOLIEHNE, KOTOPOE MOXET OblTb OTNPABNEHO Aanee ¢
NCNONb30BAHNEM KNacca smtpclient . B NMOYTOBOE COOBWEHNE MOXHO N06ABNTH HECKONBKO
BJIOXEHMWI (doannos).

using System.Net.Mail;
using (MailMessage myMail = new MailMessage () )
{

Attachment attachment = new Attachment (path);
myMail .Attachments.Add (attachment) ;

// further processing to send the mail message

MpounTtante System.Net.Mail oHnaiH: https://riptutorial.com/ru/dot-net/topic/7440/system-net-mail
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rnasa 14:
System.Runtime.Caching.MemoryCache
(ObjectCache)

Examples

Jo6aBneHne anemeHTa B Kell (Set)

CDyHKLI,I/IFI set BCTaBnseT 3annchb Kalla B Kell C NMOMOLbIO aKk3emnnapa Cacheltem ons
npenocTtaBneHnsd Knoya 1n 3Ha4eHnd ons 3anncn B Kal.

OT1a prHKLI,I/Iﬂ nepeonpenenseT objectCache.Set (CacheItem, CacheIltemPolicy)

private static bool SetToCache ()

{

string key = "Cache_Key";
string value = "Cache_Value";

//Get a reference to the default MemoryCache instance.
var cacheContainer = MemoryCache.Default;

var policy = new CacheItemPolicy ()
{
AbsoluteExpiration = DateTimeOffset.Now.AddMinutes (DEFAULT_CACHE_EXPIRATION_MINUTES)
}i
var itemToCache = new Cacheltem (key, value); //Value is of type object.
cacheContainer.Set (itemToCache, policy);

System.Runtime.Caching.MemoryCache (ObjectCache)

OTa PyHKUMSA NONyYaeT CyLWeCTBYOWMN Kew POpMbl 3NIEMEHTA, N €CNIN 3NIEMEHT He CylecTByeT
B kKele, oH ByneT u3BnekaTtb 3/IEMEHT Ha OCHOBe chyHKUMM valueFetchFactory.

public static TValue GetExistingOrAdd<TValue> (string key, double minutesForExpiration,

Func<TValue> valueFetchFactory)

{
try
{
//The Lazy class provides Lazy initialization which will evaluate
//the valueFetchFactory only if item is not in the cache.
var newValue = new Lazy<TValue> (valueFetchFactory);

//Setup the cache policy if item will be saved back to cache.
CacheItemPolicy policy = new CacheltemPolicy ()
{

AbsoluteExpiration = DateTimeOffset.Now.AddMinutes (minutesForExpiration)
}i
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//returns existing item form cache or add the new value if it does not exist.
var cachedItem = _cacheContainer.AddOrGetExisting(key, newValue, policy) as
Lazy<TValue>;

return (cachedItem ?? newValue) .Value;

}

catch (Exception excep)

{
return default (TValue) ;

MpounTtante System.Runtime.Caching.MemoryCache (ObjectCache) oHnaiH:
https://riptutorial.com/ru/dot-net/topic/76/system-runtime-caching-memorycache--objectcache-
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rnaBa 15: XmlSerializer

3aMmedyaHus

He ncnonb3ymTe xmiserializer ANSA @aHANU3a utur . [1N5 9TOro AOCTYMNHbI CneunanbHblie
bubnnotekn, Takme kak HTML Agility Pack

Examples

CepunanusoBaTtb 00beKkT

public void SerializeFoo(string fileName, Foo foo)
{
var serializer = new XmlSerializer (typeof (Foo));

using (var stream = File.Open(fileName, FileMode.Create))
{

serializer.Serialize (stream, foo);

Je3amepusoBatb 06bEKT

public Foo DeserializeFoo(string fileName)

{
var serializer = new XmlSerializer (typeof (Foo));
using (var stream = File.OpenRead(fileName))

{

return (Foo)serializer.Deserialize (stream);

NMoBeneHue: UMS anleMeHTa KapTbl ON1s1 CBOMCTBaA

<Foo>
<Dog/>
</Foo>

public class Foo
{
// Using XmlElement
[XmlElement (Name="Dog") ]
public Animal Cat { get; set; }

NoBeneHue: UM MaccuBa MaccuBa onsi ceomctea (XmlArray)
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<Store>
<Articles>
<Product/>
<Product/>
</Articles>
</Store>

public class Store

{
[XmlArray ("Articles") ]
public List<Product> Products {get; set; }

dopmaTupoBaHume: nonb3osaresbckmm chopmar DateTime

public class Dog

{
private const string _birthStringFormat = "yyyy-MM-dd";

[XmlIgnore]
public DateTime Birth {get; set;}

[XmlElement (ElementName="Birth") ]
public string BirthString
{
get { return Birth.ToString(_birthStringFormat); }
set { Birth = DateTime.ParseExact (value, _birthStringFormat,
CultureInfo.InvariantCulture); }
}
}

AdpdeKkTuBHOE co3paHne HeCKOJIbKUX cepuann3aTtopoB C NPOM3BOAHbIMM
TUNamu, 3agaHHbIMU OUHAMUYECKMU

OTKy.aa Mbl NpULLNIK

NHor na Mbl He MOXeM NpeaocTaBuTb BCe HEOOX0AMMble MeTaaaHHble, HeobxoaMMble O
NHApacTpyKTypbl XmliSerializer B atpunbyTe. lNpeanonoxmm, 4to y Hac ectb 6a30BbIii Knacc
cepuannaoBaHHbIX 06 beKTOB, a HEKOTOPbIE N3 NPOU3BOAHbBIX KNACCOB HEN3BECTHLI 6a30BOMY
knaccy. Mbl He MOXeM NoMecTUTb aTpubyT Ans BCEX KNACCOB, KOTOPbIE HE N3BECTHbI BO BPEMS
pa3paboTku 6a30B0Oro Tuna. ¥ Hac MoXeT ObiTb Apyras komaHaa, paspabarbiBatowas
HeKoTopble U3 NPON3BOAHbIX KNacCoB.

UTO Mbl MOXeM coenartb

Mbl MOXEM 1MCNONb30BaTb new XmlSerializer (type, knownTypes) , HO 9TO 6y.ﬂeT onepauuns O (N A 2)
ana N cepnannsatopos, Mo KpainHein Mepe, Ans obHapy>XXeHus BCEX TUMOB, NPEACTaBEHHbIX B
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aprymeHTax:

// Beware of the N”2 in terms of the number of types.

var allSerializers = allTypes.Select (t => new XmlSerializer(t, allTypes));
var serializerDictionary = Enumerable.Range (0, allTypes.Length)
.ToDictionary (i => allTypes[i], 1 => allSerializers[i])

B atom npumepe 6a30BbIi TUM HE 3HAEeT O ero Npon3BOAHbIX TUNAX, YTO ABNAETCA HOPMAJ/IbHbIM B
OOIl.

A doekTUBHOE BbiNONMHEHUE

K cyacTbto, CylecTByeT MeTO4, KOTOPbIA pewaeT 3Ty KOHKPETHY0 Npobnemy - 30 PeKTUBHO
MCNONb30BaTb M3BECTHbLIE TUMbl A HECKONbKMNX CEepuann3aTopoB:

MeTon System.Xml.Serialization.XmlSerializer.FromTypes (Twvn [])

MeTon FromTypes no3sonsieT aoheKkTMBHO CO30aBaTb MaccuB 06 beKTOB
XmlSerializer pnst 06paboTkn Maccrea 06bekToB Type.

var allSerializers = XmlSerializer.FromTypes (allTypes);
var serializerDictionary = Enumerable.Range (0, allTypes.Length)
.ToDictionary (i => allTypes[i], 1 => allSerializers[i]);

BoT nonHbIi npumep kopa:

using System;

using System.Collections.Generic;
using System.Xml.Serialization;
using System.Ling;

using System.Ling;

public class Program

{

public class Container

{
public Base Base { get; set; }

public class Base

{
public int JustSomePropInBase { get; set; }

public class Derived : Base

{
public int JustSomePropInDerived { get; set; }

public void Main ()
{
var sampleObject = new Container { Base = new Derived() };
var allTypes = new[] { typeof (Container), typeof (Base), typeof (Derived) };
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Console.WriteLine ("Trying to serialize without a derived class metadata:");
}) .ToArray());

SetupSerializers (allTypes.Except (new[] { typeof (Derived)
try
{
Serialize (sampleObject) ;
}
catch (InvalidOperationException e)
{
Console.WriteLine () ;
Console.WriteLine ("This error was anticipated,");

Console.WriteLine ("we have not supplied a derived class.");

Console.WriteLine (e);

}

Console.WritelLine ("Now trying to serialize with all of the type information:");

SetupSerializers (allTypes);

Serialize (sampleObject) ;

Console.WriteLine () ;

Console.WriteLine ("Slides down well this time!");

static void Serialize<T>(T o)

{

serializerDictionary[typeof (T)].Serialize (Console.Out, 0);

private static Dictionary<Type, XmlSerializer> serializerDictionary;

static void SetupSerializers (Typel[] allTypes)
{

var allSerializers = XmlSerializer.FromTypes (allTypes) ;

serializerDictionary = Enumerable.Range (0, allTypes.Length)

.ToDictionary (i => allTypes[i], 1 => allSerializers[i]);

Bbixon:

Trying to serialize without a derived class metadata:
<?xml version="1.0" encoding="utf-16"7?>

<Container xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
This error was anticipated,

we have not supplied a derived class.

System.InvalidOperationException: There was an error generating the XML document. —--->

System.InvalidOperationException: The type Programt+Derived was not expected. Use the

XmlInclude or SoaplInclude attribute to specify types that are not known statically.

at Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write2_ Base (String

n, String ns, Base o, Boolean isNullable, Boolean needType)
at

Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write3_Container (String

n, String ns, Container o, Boolean isNullable, Boolean needType)
at

Microsoft.Xml.Serialization.GeneratedAssembly.XmlSerializationWriterl.Write4_Container (Object

o)

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter
XmlSerializerNamespaces namespaces, String encodingStyle, String

—-—— End of inner exception stack trace ———

at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter
XmlSerializerNamespaces namespaces, String encodingStyle, String

xmlWriter,
id)

xmlWriter,
id)

Object o,

Object o,
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at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces, String encodingStyle)
at System.Xml.Serialization.XmlSerializer.Serialize (XmlWriter xmlWriter, Object o,
XmlSerializerNamespaces namespaces)
at Program.Serialize[T] (T o)
at Program.Main ()
Now trying to serialize with all of the type information:
<?xml version="1.0" encoding="utf-16"?>
<Container xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Base xsi:type="Derived">
<JustSomePropInBase>0</JustSomePropInBase>
<JustSomePropInDerived>0</JustSomePropInDerived>
</Base>
</Container>
Slides down well this time!

YTto B BbIXO4e

9710 coobuieHre 06 ownbke PpeKoMeHayeT, YTO Mbl MbiTanuck n3bexartb (MK TO, YTO Mbl HE
MOXEM cLefnaTtb B HEKOTOPbIX CLLEeHapUsIX) - CCbIIKM Ha NPOM3BOAHbIE TUMbl N3 6A30BOro kfacca:

Use the XmlInclude or SoapInclude attribute to specify types that are not known statically.

BoT kak Mbl nony4aem Haw npon3BoaHbIn knacc B XML:

<Base xsi:type="Derived">

Base COOTBETCTBYET TWMY CBOWCTBA, 0O bSBNIEHHOMY B TUME Container , U Derived ABASETCS TUMOM
aK3eMmnnspa, akTU4eckn NocTaBneHHOro.

BoT pabounii nprmep ckpurkm

Mpountante XmiSerializer oHnanH: https://riptutorial.com/ru/dot-net/topic/31/xmlserializer
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rnasa 16: Beopn, / BbiBOO, (pannoB

napameTpbl

cTpoka MyTb cparina ons NpoBepkun. (OTHOCUTENbHBIA MW NONHOCTbIO
nyTu KBaNMgULMPOBaHHbI)

3aMmedyaHus

BoaBpaluaer true, ecnu ¢paiin cywecTeyeT, B NPOTUBHOM ciy4yae - false.

Examples
VB WriteAllText

Imports System.IO

Dim filename As String = "c:\path\to\file.txt"
File.WriteAllText (filename, "Text to write" & vbCrLf)

VB StreamWriter

Dim filename As String = "c:\path\to\file.txt"

If System.IO.File.Exists(filename) Then
Dim writer As New System.IO.StreamWriter (filename)
writer.Write ("Text to write" & vbCrLf) 'Add a newline
writer.close()

End If

C # StreamWriter

using System.Text;
using System.IO;

string filename = "c:\path\to\file.txt";

//'using' structure allows for proper disposal of stream.
using (StreamWriter writer = new StreamWriter (filename"))
{

writer.WriteLine ("Text to Write\n");

C # WriteAllText ()
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using System.IO;
using System.Text;

string filename = "c:\path\to\file.txt";
File.writeAllText (filename, "Text to write\n");

C # File.Exists ()

using System;
using System.IO;

public class Program

{

public static void Main ()

{
string filePath = "somePath";

if (File.Exists (filePath))
{

Console.WriteLine ("Exists");

}

else

{

Console.WriteLine ("Does not exist");

MoxeT TakXe UCrnofb30BaTbCsl B TPOWHOM onepaTope.

Console.WritelLine (File.Exists (pathToFile) ? "Exists" : "Does not exist");

MpounTtanTe Beopg / BbiIBOA dhanoB oHnarH: https://riptutorial.com/ru/dot-net/topic/1376/8B04---
BblBOA-(pannoBs

https://riptutorial.com/ru/home

75


https://riptutorial.com/ru/dot-net/topic/1376/%D0%B2%D0%B2%D0%BE%D0%B4---%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4-%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2
https://riptutorial.com/ru/dot-net/topic/1376/%D0%B2%D0%B2%D0%BE%D0%B4---%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4-%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2
https://riptutorial.com/ru/dot-net/topic/1376/%D0%B2%D0%B2%D0%BE%D0%B4---%D0%B2%D1%8B%D0%B2%D0%BE%D0%B4-%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2

rnasa 17: BHepgpeHne 3aBUCUMOCTU

3aMmedyaHusa

I1p06neMb|, pewlaeMmbie nytem MHBbEKL MW 3aBUCUMOCTEN

Ecnu 6bl Mbl HE NCMONb30BaNV UHBEKLMIO 3aBUCUMOCTEN, KNACC Greeter MOT Obl BbITAAETh
NMPUMEPHO Tak:

public class ControlFreakGreeter

{
public void Greet ()

{
var greetingProvider = new SqglGreetingProvider (
ConfigurationManager.ConnectionStrings|["myConnectionString"].ConnectionString);
var greeting = greetingProvider.GetGreeting () ;
Console.Writeline (greeting) ;

9T0 «KOHTPONbHBIV YpoL4», MOTOMY H4TO OH KOHTPONMPYET CO34aHUe Knacca, MPeaoCcTaBnsowero
NPUBETCTBME, OH KOHTPONIMPYET, OTKyAa NPUXOAUT CTPOKa NoAaktoYeHns SQL, 1 oH
KOHTPONVPYET BbIBOL.

|/|CI'IOJ'Ib3y9| WHBEKUMNIO 3aBUCUMOCTEN, KNACC Greeter OTKA3bIBAETCHA OT 3TUX obsi3aHHOCTEl B
nonb3y €0MHON OTBETCTBEHHOCTU, Hanncas npmeBeTCcTBme, NnpenocTtaBeHHOE eMY.

MpWHUMN VHBEPCUY 3aBUCMOCTEN NPeanonaraeT, 4To Knaccbl JONXHbI 3aBUCETb OT
abcTpakuuii (Hanpumep, MHTEPAIENCoB), a He OT APYrMX KOHKPETHbIX knaccos. MNpsiMbie
3aBUCUMOCTY (CLIENNIEHNE) MEXOY KNnaccaMy MOryT 3aTpyaHUTb TeXHMYeckoe obcnyxmsaHue. B
3aBUCUMOCTM OT abCTpakLMiA MOXHO YMEHbLWWNTb 3Ty CBS3b.

NHBbEeKLMOHHAsa MHBbEKLMS NOMOraeT HaM LOCTUYb 3TOW MHBEPCUM 3aBUCMMOCTEN, NOCKONbKY
OHa NPVBOAUT K HAMUCAHUIO KNAcCcoB, KOTOPble 3aBUCST OT abcTpakumit. Knace creeter «HUYErO
He 3HaeT» 0 AeTansiX Peann3aunn IreetingProvider W IGreetingWriter . OH 3HAET TOMBKO, YTO
BBEAEHHbIE 3aBVCMMOCTY PeanmaytoT 9T NHTEpeicbl. ITO 03HAYAET, YTO N3MEHEHNS B
KOHKPETHbIX Kflaccax, KOTOpble PeanmnaytoT TereetingProvider W IGreetingiiriter , HE OyAyT BANATb
Ha Greeter . OHU HE 3aMEHSAT MX COBEPLUEHHO Pa3HbIMK peanuaauunsiMm. ToNbko N3MEHEHNS B
nHTEepgoecax BynyT. Greeter PA3BS3aH.

ControlFreakGreeter HEBO3MOXHO NPaBMIbHO NpoTecTUpoBaTb. Mbl XOTUM NPOTECTUPOBATL OOHY
HebO bWy eAMHMLY KOAA, HO BMECTO 9TOr0 Haw TecT ByaeT BKAYaTh NoAKMoYeHne K SQL 1
BbINOJIHEHME XPaHMMOI Npouenypbl. To Takxe byneT BKNoYaTh TECTUPOBAHME BbIBOLAA
koHconw. Nockonbky ControlFreakGreeter nenaet 1ak MHOr0, HEBO3MO>XHO MPOBEPUTH
N30NMPOBAHHO OT OPYruX KNaccos.
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Greeter JIEFKO TECTUPYETCS HA €OMHULY, MOTOMY H4TO Mbl MOXEM BBOAMTb B 3abnyXAeHNe
peannsaumio 3aBUCUMOCTEN, KOTOPbIE Nerye BbiNONHATb U NPOBEPSATh, YHEM BbI30B XPaHUMOW
npouenypbl UK YTEHNE BbIXOLAHbIX AaHHbIX KOHCONN. OH He TpebyeT CTPOKU NOAKMOYEHMS B
app.config.

KOHerTHble peann3aunin rGreetingProvider W IGreetingWriter MOTYT CTATb 6onee cnoxHoiMn. Y
HWX, B CBOIO o4epenb, MOTryT OblTb CBOU COOCTBEHHbIE 3aBUCUMOCTK, KOTOPble BBOOATCA B HUX.

(Hal'lleMep, Mbl Obl SqlGreetingProvider CTPOKY MOOKJ/TIOYEHUA SQL B SglGreetingProvider ) Ho ata

CNOXHOCTb «CKpbITa» OT OPYrMX KNaccoB, KOTOPbIE 3aBUCAT TONbKO OT UHTepdpeincos. ITo
obneryaeTt nsmMeHeHve 0AHOro knacca 6e3 «adpdpekta nynbcauunm», KOTopbii TpebyeT oT Hac
BHECTV COOTBETCTBYIOLIMNE U3MEHEHUS B OPYrne Knacchbl.

Examples

MHbekuna s3aBuCUMocCTen - NPOCTON Npumep

OTOT KNacc Ha3blBAETCS Greeter . EF0 0653aHHOCTD - BbINYCTUTL NpuBeTcTBMe. OH UMEET aBe
3aBncumocTy . EMy HY>XHO 4TO-TO, 4TO AACT eMy NPUBETCTBUE 4N BbIBOAA, A 3aTEM EMY HYXXEH
cnocob BbIBOAA 3TOr0 NPMBETCTBUS. DTN 3aBUCMMOCTM OMUCHIBAIOTCA Kak MHTEpPdIechl,
IGreetingProvider W IGreetingWriter . B 9TOM NpUMepe 3Tu [BE 3aBUCMMOCTUN «BBOOSTCS» B
Greeter . (JJanbHeliwee 06bACHEHNE NO NpuMepy.)

public class Greeter

{
private readonly IGreetingProvider _greetingProvider;
private readonly IGreetingWriter _greetingWriter;

public Greeter (IGreetingProvider greetingProvider, IGreetingWriter greetingWriter)

{
_greetingProvider = greetingProvider;
_greetingWriter = greetingWriter;

public void Greet ()
{

var greeting = _greetingProvider.GetGreeting() ;
_greetingWriter.WriteGreeting (greeting) ;

public interface IGreetingProvider

{
string GetGreeting() ;

public interface IGreetingWriter

{

void WriteGreeting(string greeting);

Knacc Greeting 3ABUCUT KAK OT IGreetingProvider M OT IGreetingWriter , HO OH HE HECET
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OTBETCTBEHHOCTU 3a CO3aaHne 9K3eMnnsapoB. BMecTo aToro oH TpebyeT ux B CBOEM
KOHCTpyKTOpe. Bce, 4To co3gaeT ak3eMnnsip creeting JOMXKHO obecneymBatb aT1 Oge
3aBMCUMOCTU. Mbl MOXEM Ha3BaTb 3TO «UHbEKLMEN» 3aBUCUMOCTEN.

MoTOMy 4TO 3aBMCMMOCTU NPEOOCTABNSAOTCS KNAcCy B €ro KOHCTPYKTOPE, 9TO TakXe
Ha3blBAETCH «UHDBEKLMEN KOHCTPYKTOPA>».

Heckonbko 0bwWwmx cornaweHuni:

e KOHCTPYKTOP COXpaHAEeT 3aBUCUMOCTM KaK private MONS. Kak TONbKO 9K3eMNAsp Knacca
co3faeTcs, 3T 3aBUCUMOCTM OOCTYMHbI AN BCEX APYrMX HECTAaTMYeCcKnX METOA0B Knacca.

* private MOJIS - TONbKO OIS readonly . K&Kk TONbKO OHM YCTAHOBNEHbI B KOHCTPYKTOPE, OHN He
MOryT OblTb M3MEHEHbI. DTO 03HAYaET, YTO 3TU NONS HE AONXHbBI (1 HE MOryT) BbITb
N3MEHEHbI BHE KOHCTPYKTOpa. OTO rapaHTMpyeT, 4TO 3TX 3aBMCMMOCTM By yT AOCTYMHbI
LNs1 XU3HW Knacca.

e 3aBNCMMOCTH - 3TO UHTEPAOENCHI. DTO HE SBNSETCA CTPOro HE0HXOANMbBIM, HO SBNSETCA
o6wWwuM, NOTOMyY 4TO yNpoLLaeT 3aMeHy O4HOV peanv3auumn 3aBucuMocTu gpyroi. OH Takxe
Nno3BONSieT NPenOCTaBNATb N3AEBAEMYIO BEPCUIO MHTepdheica ans uenei Mooy nbHoOro
TECTUPOBAHMSI.

Kak uHbekuus 3aBUCUMOCTEN yNpoLLaeT TeCTUpOBaHUEe eauHNL,

OTO0 OCHOBbIBAETCS Ha npeablgyuwem npuMepe Knacca Greeter KOTOprI7I nMeeT nBe 3aBUCMMOCTU:

IGreetingProvider U IGreetingWriter .

dakTmyeckas peannsaums iGreetingprovider MOXET U3BNEKATb CTPOKY M3 Bbi3oBa APl nnn 6asbl
HaHHbIX. Peannsaums rcreetinguriter MOXET 0TOOpPaXartb NPUBETCTBME B KOHCONW. HO
NMOCKO/bKY Greeter UMEET CBOV 3aBUCUMOCTW, BBELAEHHbIE B €ro KOHCTPYKTOP, NTerko HanucaTtb
€e[VHUYHbIA TECT, KOTOPbI BBOAUT U3aeBaTeNbCKNe BEPCUN 3TUX MHTepdencos. B peanbHoi
XMW3HU Mbl MOT 1 Bbl NCMONb30BaTh PPeiMBOPK Bpoae Mo , HO B 9TOM CNyyae S Hanuwy aTu
n3nesaTtenbCcTBa.

public class TestGreetingProvider : IGreetingProvider
{

public const string TestGreeting = "Hello!";

public string GetGreeting()
{

return TestGreeting;

public class TestGreetingWriter : List<string>, IGreetingWriter
{
public void WriteGreeting(string greeting)

{
Add (greeting) ;
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[TestClass]
public class GreeterTests

{

[TestMethod]

public void Greeter_WritesGreeting()

{
var greetingProvider = new TestGreetingProvider();
var greetingWriter = new TestGreetingWriter();
var greeter = new Greeter (greetingProvider, greetingWriter);
greeter.Greet () ;
Assert.AreEqual (greetingWriter[0], TestGreetingProvider.TestGreeting);

nOBeﬂ,eHVle IGreetingProvider W IGreetingWriter HE OTHOCUTCHA K 3TOMY TECTY. Mbl XOoTUM
NPOBEPUTb, HTO Greeter MOMYHAET NPUBETCTBME N 3AMNNCbIBAET €rO0. KOHCTpYKLI,I/IFI Greeter (C
ncnonb3oBaHNEM NHBEKLNN 3aBVICI/IMOCTeI7I) Nno3BON4deT BBOOUTb HACMeELUTMBble 3aBUCMOCTHN
6e3 Kaknx-nmbo CNoXHbIX OBNXYLWNXCA yacTten. Bce, 4TO MbI TECTUPYEM, 3TO TO, YTO Greeter
B3aI/IMOJJ,eI7ICTByeT C 3STUMUN 3aBUCNMOCTAMU, KaK Mbl OXXKUOaeM.

NMouyemy Mbl UCNONb3yeM KOHTENHEPDbI A1 UHbEKLUA 3aBUCUMOCTEN
(koHTerHepbl |0C)

NHBbekuns 3aBUCUMOCTEN 03HAYaEeT HaNMcaHne KNaccoB, YTOObl OHU HE KOHTPONIMPOBANUN CBOU
3aBUCUMOCTH - BMECTO 9TOr0 X 3aBUCUMOCTY NPELOCTABNSIOTCS («BNPbICKMBAETCS»).

OTO He TO Xe camoe, YTO UCMOIb30BaHNE PaMKN NMHBEKLNN 3aBUCMMOCTEN (4acTO Ha3blBaeMom
«KOHTenHepoMm DI», «koHTeiHepoM |0C» nnm NpocTo «KOHTENHepoM»), Hanpumep, Castle
Windsor, Autofac, Simplelnjector, Ninject, Unity unn gpyrumm.

KoHTeliHep NpocTo ynpolaeT UHBbEKLMIO 3aBUCUMOCTel. Hanpumep, npeanonoXmMm, 41o Bbl
nMweTe HECKONbKO KNaccoB, KOTOPbIE MONaranTcs Ha MHbekUMio 3aBucmmocTein. OamH knacc
3aBUCUT OT HECKONbKMNX MHTEPEENCOB, KNAcChl, KOTOPbIE PeannayoT 3TN NHTEPAENChI, 3aBUCST
OT Opyrux nitepdoeicos u 1. [l. HekoTopble 3aBUCSAT OT KOHKPETHbIX 3HA4eHMA. N Tonbko ans
yOBO/NbCTBUS HEKOTOPbIE U3 3TUX K/TACCOB PEaNN3YIOT Ipisposable U AOJIXHBI OblTb YAaNEHbI.

Kaxabli 0TAenbHbIA KNacc XOPOLo HamnmncaH u nerko Tectupyetcs. Ho Tenepb ecTb Opyras
npobnema: co3faHne aKk3eMnnspa knacca ctano HaMHOro cnoxHee. MNpeanonoXxmm, Mbl CO30aEM
9K3eMNNsp Knacca customerservice . OH UMEET 3aBUCMMOCTM, @ 3aBUCUMOCTW 3aBUCAT.
MocTpoeHne ak3emnnsipa MOXET BbirNsaaeTb MPUMEPHO Tak:

public CustomerData GetCustomerData (string customerNumber)
{
var customerApiEndpoint =
ConfigurationManager.AppSettings["customerApi:customerApiEndpoint"];
var logFilePath = ConfigurationManager.AppSettings["logwriter:logFilePath"];
var authConnectionString =
ConfigurationManager.ConnectionStrings["authorization"].ConnectionString;
using (var logWriter = new LogWriter (logFilePath ))
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using (var customerApiClient = new CustomerApiClient (customerApiEndpoint))
{
var customerService = new CustomerService (
new SglAuthorizationRepository (authorizationConnectionString, logWriter),
new CustomerDataRepository (customerApiClient, logWriter),
logWriter
)i

// All this just to create an instance of CustomerService!
return customerService.GetCustomerData (string customerNumber) ;

Bbl MOXeTe yanBMTBLCS, NoYEMyY Obl HE MOCTABUTbL LENYIO FTMraHTCKY KOHCTPYKLMIO B
OTAENbHYIO OYHKLMIO, KOTOPas NPOCTO BO3BPALLAET Customerservice ? OfHA U3 NPUYNH
3aKkflo4yaeTcsa B TOM, 4TO U3-3a TOro, YTO B HErO BBOAATCS 3aBMCUMOCTM NS KaX 4oro Knacca,
Knacc He HeceT OTBETCTBEHHOCTU 3a 3HaHWE TOro, SABASAITCS /M 3TN 3aBUCUMOCTU IDisposable
nnm nx yaanexnme. OH NpocTo UCNonb3yeT nx. [103ToMy, ecnn y Hac bbina Getcustomerservice ()
KoTOpas BepHysa NosIHOCTbIO CKOHCTPYMPOBAHHYIO Customerservice , 9TOT KN1ACC MOXET
colepXaTb HECKONbKO 04HOPA30BbIX PECYPCOB M HE UMETb [OCTYNa K HAM UNN pacrnopsXaTbcs
nmu.

A NnOMMMO yTMNN3aLMN 1pisposable , KTO XOHET BbI3BATb CEPUIO BIOXEHHbBIX KOHCTPYKTOPOB,
nofobHbIX 3TOMY, KOrfa-nnbo? 3To KOPOTKUiA NpuMep. DTO MOXET CTaTb HAMHOro xyxe. OnsATb
Xe€, 3T0 He 3HAYMUT, YTO Mbl HEMPABM/IbHO HaNMcany knaccol. Knaccel MOryT 6biThb
NHOMBMAYaNbHO naeanbHbiMU. 3aaadya COCTOUT B UX 00 beANHEHNN.

KoHTeliHep nHbekumnn 3aBMCMMOCTEN ynpowaeT 3T0. ITO NO3BONSET HAM yKasaTb, Kakon Knacc
NN 3Ha4YeHne cnegyeT UCNoNb30BaTh A5 BbIMOMHEHNS KaX OO 3aBMcMMOCTU. B aToM cnerka
yrnpoLleHHOM npumMepe nucnonbdyetcs Castle Windsor:

var container = new WindsorContainer ()
container.Register (
Component .For<CustomerService> (),
Component .For<ILogWriter, LogWriter> ()
.DependsOn (Dependency .OnAppSettingsValue ("logFilePath", "logWriter:logFilePath")),
Component .For<IAuthorizationRepository, SglAuthorizationRepository> ()
.DependsOn (Dependency.OnValue (connectionString,
ConfigurationManager.ConnectionStrings["authorization"].ConnectionString)),
Component .For<ICustomerDataProvider, CustomerApiClient> ()
.DependsOn (Dependency.OnAppSettingsValue ("apiEndpoint",
"customerApi:customerApiEndpoint"))
)i

Mbl Ha3blBaEM 3TO «PErnCTPUPYIOWNMY 3aBUCUMOCTAMU» NN «HACTPONKON KOHTEnHepa». B
nepesone 310 roBOPUT HaWEeMy windsorContainer .

« Ecnu pnsa knacca Tpe6yeTCﬂ ILogWriter , CO30ANTE 9K3eMMNnsp LogWriter . LogWriter
Tpe6yeTC$| nyTb K maﬁny. |/|C|'|Oﬂb3y|7|Te 3TO 3HA4YeHNe U3 AppsSettings .
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* Ecnn ong knacca Tpe6yeTC$| IAuthorizationRepository , CO34ANTE aK3eMnnsp
SqlAuthorizationRepository . JL/1S 9TOr0 TpeﬁyeTCﬂ CTpoOKa Noaka4eHnA. MCI'IOJ'Ib3y|7|Te 3TO
3Ha4YeHne B pa3hefie connectionStrings .

e Ecnn Ong Knacca Tpe6yeTC$‘l ICustomerDataProvider , CO30ANTE CustomerApiClient U

AppSettings CTPOKY N3 AppSettings .

Korna mMbl 3anpalmnBaem 3aBUCMMOCTb OT KOHTEMHEPA, Mbl HA3bIBAEM 3TO «pa3peLlarowein»
3aBMCUMOCTb. DTO MNnoxas NpakTuka, 4Tobbl caenatb 3T0 HEMNOCPEACTBEHHO C NOMOLLbHO
KOHTeiHepa, HO 3TO COBCEM Apyras uctopus. [Inst [eMOHCTPALMOHHBIX Lienei Mbl MOrfin Bbl
Tenepb caenatb 370:

var customerService = container.Resolve<CustomerService> () ;
var data = customerService.GetCustomerData (customerNumber) ;
container.Release (customerService) ;

KOHTeVIHep 3HAEeT, YTO CustomerService 3ABUCUT OT IAuthorizationRepository U
ICustomerDataProvider . OH 3HAET, Kakme Knaccbl HEO6X0AMMO CO34aTb AN BbINOHEHNS 3TUX
TpeboBaHWin. DTN KNaccol, B CBOK o4epenb, MMeloT 60/blie 3aBUCMMOCTEN, U KOHTEMHEpP 3HaeT,
Kak nx BbINONHUTL. OH CcO38acT KaXablh KNnacc, B KOTOPOM OH HYXAaeTcs, noka He CMOXeT
BEPHYTb 3K3EMMNSP CustomerService .

ECnn OH 1poessomethingElse TOYKU, B KOTOpO|7| Knacc Tpe6yeT 3aBUCUMOCTU, KOTOPYHO Mbl HE
3aperncrtpupoBanun, HanpuMep, iboessomethingklse , TOMAa, KOrga Mbl NnblTaeMcsa pa3penTb
CustomerService OH BblAACT 4BHO€E NCK/IO4YEeHMe, coobwus HaM, 4TO Mbl HN4Yero He
3aperncrtpuposann ong BbiMOJIHEHNA 3TOIo TpGGOBaHI/IFI.

Kaxnpas cTpykTypa DI BegeT cebst HECKONIbKO MHaye, HO 0ObIYHO OHM JAOT HAM HEKOTOPbIN
KOHTPONb Haf TEM, KaKk CO30al0TCs OnpeaeneHHbie Knaccbl. Hanpyumep, XoTum nu Mbl cO38atb
OOMH 9K3EeMNASP Logwriter N NPEAOCTABUTbL €r0 KaXAOMY KNaccy, KOTOPbIA 3aBUCKT OT
TLogWriter , UM Mbl XOTUM, 4TOObI OH KaXAbli pa3 co3nasan HoBbIN? B 6onbwmnHCTBE
KOHTENHepoB ecTb cnocob ykasaTb 3T0.

YT0 OTHOCMTENBHO KNAacCoB, KOTOPLIE PEANNIYIOT IDhisposable ? BOT MOYEMY Mbl HA3blIBAEM
container.Release (customerService); B KOHUE. BONbWMHCTBO KOHTENHEPOB (BKtoYas Windsor)
ByayT OTCTynaTb OT BCEX CO3[aHHbIX 3aBMCMMOCTEN U Dispose T€, KOTOPbIE HY X AAOTCS B
yTunnaaumn. ECnm customerservice ABASETCS IDisposable OH TOXE yOANUT 3TO.

PeFVICTpaLI,VIFI 3aBMCMMOCTEN, KaK BUOHO Bbllle, MOXET BbIrNaaeTb Kak 6onblue Kooa gns 3anncu.
Ho korpa Yy Hac MHOro Knaccos C 60MblINM KONTMYECTBOM 3aBUCMMOCTEN, TOoraa 1o
0EeNCcTBUTENIbHO OKynaeTCH. N ecnu 6bl HaM NnpuMWNoCb NUcaTtb T€ Xe KJiaccCobl 6€3 1CcrnoNb30BaHUs
MHBbEeKUNN 3aBUCUMOCTEN, TO TAKOE Xe npmnoxeHme c 60NblUINM KONMYECTBOM KNTACCOB CTano
bl TPyOHO noonep>XmBaTtb N TECTUPOBATD.

910 uapannHbl NOBEPXHOCTWN, rno4emy Mbl NCMOJNb3yeEM KOHTeVIHepr 0N UHBbEeKUMIA
3aBucmmocTen. Kak Mol HACTPOMM Halle npuioXxeHne ansa Ncnonb3oBaHnA 0OOHOIo (VI npaBunibHO
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€ro Ncnonb3yem), 3To He TONIbKO OfHA TEMA - 3TO HECKOJ/IbKO TEM, Tak Kak UHCTPYKLMMN U
NpUMepbl BapbMpytoTCs OT OAHOI0 KOHTENHepa K Apyromy.

[MpounTante BHenpeHue 3aBncuMocTu oHnarH: https://riptutorial.com/ru/dot-net/topic/5085/
BHEOpPEHME-3aBMCUMOCTH
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rnasa 18: BbiB0O3 Mycopa

BctynneHue

B .Net 06bekTbl, CO3aaHHbIE C MOMOLWbBIO NeW (), BbIAENSIOTCS B yNpaBnseMoi Kyye. 9Tu
06 bekTbl HUKoraa He ByayT OKOHYaTENbHO 3aBEpPLIEHbI MPOrPamMMoii, KOTopas X UCMONb3YeET;
BMECTO 9TOro aT0T NPOLIECC KOHTponnpyeTtcs cooplmnkom mycopa .Net.

HekoTopble 13 NpuBeaeHHbIX HVUXe NPUMEPOB - 3TO «labopaTopHble Cy4Yaun», NoKasbiBarowmne
cboplurk Mycopa Ha paboTe 1 HEKOTOpblE CyLWECTBEHHbIE AeTanu ero NoBeAeHNs, B TO BPEMS
KaK Opyrvue cocpenoTouYeHbl Ha TOM, Kak MOAroTOBUTb KflacChl ANst NpaBunbHon 06paboTku
CbopLumkom mycopa.

3aMmedyaHusa

C6opLwuk Mycopa HaLeneH Ha CHUXEHNE CTOMMOCTW NPOrpamMMbl C TOYKW 3PEHUS BblAENEHHOM
namsaTn, HO NPV 3TOM UMEET CTOUMOCTb C TOYKM 3peHMs BpeMeHn 06paboTku. YTobbl LOCTUYb
xopoLlero obuero KoMNpoMmuccea, CywecTByeT psia ONTUMU3ALNIA, KOTOPbIE CeayeT yyYnTbiBaTh
npu NPorpaMMmnpPoBaHnK ¢ NOMoLLbto cboplumka Mycopa:

» Ecnun metop Collect () nonxeH 6biTb SBHO BbI3BaH (4TO HE Tak YacTo ObiBaeT Tak),
pPaccMOTPUTE UCMOMb30BaHME «ONTUMU3MPOBAHHOIO» PEXIMa, KOTOPLIA 3aBepliaeT
paboTy ¢ MepTBbIM 0O BEKTOM TONBbKO TOrAa, KOrga Ha caMoM Aene HyXXHa namsitTb

* BMmecTo BbI3oBa MeTtona Collect () ucnonbdynte metonbl AddMemoryPressure () n
RemoveMemoryPressure (), KOTOpble 3anycKatoT KONNeKUMIO NaMsaT TONbKO B Cly4yae
HeobXx0aUMOoCTM

« C6op namsiTu He rapaHTMpyeTcs, 4ToObl 3aBEPINTbL BCE MEPTBbIE 06 bEKTHI; BMECTO 3TOr0

cboplmk Mycopa ynpaBnsieT 3 «MNOKONEHUSMU», 06 bEKT UHOT A «BbIXXMBAET» OT
NOKOJNIEHNA K cneayolemy

* B 3aBMCMMOCTU OT pas3nnyHbIX PakTOPOB, BKOYAs HACTPONKY TOHKOM HACTPOMKMK, MOTyT
NPUMEHSATBLCS HECKOJIbKO MOJENe MOTOKOB, 4TO MPUBOANT K Pa3HbIM CTEMEHAM NOMeX
MeX Iy pe3bboii KonnekTopa Mycopa 1 ApyruMn NpUKNaaHbIMU HUTSAMW (HUTSIMIA)

Examples

OcHoBHOM Npumep cbopa (Mycopa)
YynTbiBasg cnenyowmin Knacc:

public class FinalizableObject

{
public FinalizableObject ()
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Console.WritelLine ("Instance initialized");

~FinalizableObject ()
{

Console.WritelLine ("Instance finalized");

Mporpamma, KoTopas co3faeT aK3eMnsp, 4axe He UCMo/b3ys ero:

new FinalizableObject (); // Object instantiated, ready to be used

rlpOI/I3BO,£I,VIT CJ'IG,D,YI-OU.I,I/IVI BblBOL.

<namespace>.FinalizableObject initialized

Ecnu Huuyero He npoucxoauT, 06 bEKT He AopabdaTbiBaeTCs A0 OKOHYaHMS MPOrpamMMsbl (4TO
ocBoboxaaeT Bce 00bEKThI B yNPaBNsSiEMON Kyye, 3aBepluas ux B npoLecce).

Mo>HOo 3acTaBuTb cOoplUMK Mycopa paboTaTb B AAaHHOW TOYKE, KaK NoKasaHo HUXe:

new FinalizableObject (); // Object instantiated, ready to be used
GC.Collect ();

Yto gaet cnenyowmii pesynbrar:

<namespace>.FinalizableObject initialized
<namespace>.FinalizableObject finalized

Ha aToT pas, kak Tonbko 6bin Bbi3aBaH COOPLLNK Mycopa, HEMCMONb3YEMbI (OH Xe «MepTBbIli»)
06bekT 6bin gopaboTaH 1 0CBOOOXAEH OT YNPaB/ISIEMOA Ky4MW.

XKusble 06beKTbl U MEPTBble 06 bEKTbI - OCHOBBDI

MpaBwno: koraa nponucxoamnt cbop Mycopa, «XMBble 06 beKTbl» - 3TO Te, KOTOPbIE BCE elle
MCNONb3YITCA, TOrAa Kak «MepTBble 06 beKTbl» - 3TO Te, KOTopble 60/ble He NCMOMb3YTCS
(ntobasi nepeMeHHas Unn none, CCbiNaloLEeecs Ha HIX, €CNV TaKoBble UMEIOTCS, BbIWIO 32 paMKy
L0 TOro, Kak npousonnet céop) ,

B cnenytowem npumepe (ons ynoberea FinalizableObjectl n FinalizableObject2 ssnsitoTcs
nonoknaccamu FinalizableObject n3 npveeneHHoro Bolwe npumMepa u, Taknum obpas3om, HacneaoyoT
noBefeHNe COOBWEHNS NHULMANN3ALIN / 3aBEPLLEHUS):

var objl = new FinalizableObjectl(); // Finalizablel instance allocated here
var obj2 = new FinalizableObject2(); // Finalizable2 instance allocated here
objl = null; // No more references to the Finalizablel instance
GC.Collect ();
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Bbixopn byner:

<namespace>.FinalizableObjectl initialized
<namespace>.FinalizableObject2 initialized
<namespace>.FinalizableObjectl finalized

B 10 Bpems, korna Bbi3biBaeTCs cbopmk Mycopa, FinalizableObjectl siBnsietcs MepTBbIM
obbekToM 1 3aBeplaeTcs, a FinalizableObject2 - 370 X1BO 06 bEKT N XPAHUTCS B yNpPaBnseMoi
Kyu4e.

Heckonbko MepTBbiX 00bEKTOB

Yo, ecnu oBa (MM HECKONbKO) MHaYe MepTBbIX 06 bekTa cechinatTca Apyr Ha apyra? 3710
rokasaHo B NpuMepe H1Xe, ecnv npeanonoxutb, 4to OtherObject sBnsieTcs 0bwenocTynHbIM
csoncTeoM FinalizableObject:

var objl = new FinalizableObjectl();

var obj2 = new FinalizableObject2();

objl.0OtherObject = obj2;

obj2.0therObject = obijl;

objl = null; // Program no longer references Finalizablel instance
obj2 = null; // Program no longer references Finalizable2 instance
// But the two objects still reference each other

GC.Collect () ;

OTO gaeT cnenyownin pesynbTrar:

<namespace>.FinalizedObjectl initialized
<namespace>.FinalizedObject2 initialized
<namespace>.FinalizedObjectl finalized
<namespace>.FinalizedObject2 finalized

911 aBa 06bekTa 3aBeplleHbl 1 0CBOHOX AEHbI OT YNPaBNSEMO Ky4n, HECMOTPS Ha TO, YTO OHU
ccblnalTCcs Apyr Ha apyra (MOCKONbKY HUKakas apyrasi CCbliika He cywecTByeT ans noboro us
HMX M3 peasibHOro o6 bekTa).

Cnabble cCbIIKU

Cnabble cCbinkn - 3TO CCbINKM Ha Apyrve 06bekThl (MHave Ha3blBaeMble «Lenn»), HO «cnabblie»,
MOCKOJNIbKY OHW He mMewwatoT cobupatb Mycop. [pyrumm cnosamu, cnabble CCbinkn He
yynTbIBalOTCA, Koraa cooplmk Mycopa oueHnBaeT 06 bekTbl KakK «XMBbIe» NN «MepTBbIE».

Cnepnytowmii koa:

var weak = new WeakReference<FinalizableObject> (new FinalizableObject());
GC.Collect ();

[Mpon3BoanT BbIBOA:

https://riptutorial.com/ru/home 85



<namespace>.FinalizableObject initialized
<namespace>.FinalizableObject finalized

O61bekT ocBoboXxdaeTcst OT yNpaBnsieMon Ky4mn, HECMOTPS Ha TO, YTO CCbIlAaeTCs Ha
nepemeHHyto WeakReference (Bce eule B obnactu, koraa 6bin Bbi3BaH cHoplimk Mycopa).

Cnencteue Ne1: B ntoboe Bpemsi HebesonacHo npennonaraTb, 4To uenb WeakReference no-
Npe>XHeMy pacnpenensieTcs no ynpaBnseMon Ky4e nnm Her.

Cnencteue Ne2: Bcskumi pas, korha nporpaMmme Heob6xoAMMO NONyYMTb JOCTYN K 00 bekTy
Weakreference, ko fnonxeH 6biTb NpenocTasneH ans obomx cnyyaes, a Lefb elle BblaeneHa
nnu HeT. MeTon nocTyna K uenesomy o6bekTy - TryGetTarget:

var target = new object(); // Any object will do as target
var weak = new WeakReference<object> (target); // Create weak reference
target = null; // Drop strong reference to the target

// ... Many things may happen in-between

// Check whether the target is still available
if (weak.TryGetTarget (out target))
{

// Use re—-initialized target variable

// To do whatever the target is needed for

// Do something when there is no more target object
// The target variable value should not be used here

Obuwas sepcns WeakReference goctynHa ¢ .Net 4.5. Bce Bepcumn dopeitMBopka NpeaocTaBnsioT
HecTaH4apTHY0, HETUMN3UPOBAHHYIO BEPCUIO, KOTOpas MOCTPOEHA TakuUM Xe 06pa3om n
npoBepseTCs cnenyowmm 06pasom:

var target = new object(); // Any object will do as target
var weak = new WeakReference (target); // Create weak reference
target = null; // Drop strong reference to the target

// ... Many things may happen in-between

// Check whether the target is still available
if (weak.IsAlive)
{

target = weak.Target;

// Use re—-initialized target variable
// To do whatever the target is needed for
}
else
{
// Do something when there is no more target object
// The target variable value should not be used here
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YTunuauposartb () npotuB oMHann3aTopoBs

Brenpute meTon Dispose () (M 06bsaBuTeE conepxalmiics knace kak IDisposable) B kayecTse
cpencTtea obecrneyeHns 0cBoOOX AEHNS PECYPCOB NaMsTh, Kak TONbKo 06bekT bonblue He byaeT
NCNONb30BaTbCS. «YNIOBKA» 3aKNOYAETCA B TOM, YTO HET HAOEXHOW rapaHTUmM TOro, 4T0 MeTon
Dispose () 6yneT korna-nmbo Bbi3biBaTbCs (B OTIMYME OT OMHANM3aToOPOB, KOTOPbIe BCeraa
BbI3bIBAIOTCS B KOHLE XU3HM 00bekTa).

OnvH 13 cueHapues - 3T0 Nporpamma, BoidbiBatowwas Dispose () ons 06 bekToB, KOTOPbIE OHA
SBHO CO34aeT:

private void SomeFunction ()

{
// Initialize an object that uses heavy external resources
var disposableObject = new ClassThatImplementsIDisposable();

// ... Use that object

// Dispose as soon as no longer used
disposableObject.Dispose () ;

// ... Do other stuff

// The disposableObject variable gets out of scope here
// The object will be finalized later on (no guarantee when)
// But it no longer holds to the heavy external resource after it was disposed

Lpyroi cueHapuii - 06 bSBUTb Knacc, KoTopblil 6yaeT co3aaH B paMmKax CTPYKTypbl. B aTom
Cny4yae HOBbI knacc 0bbl4HO HacnenyeT 6a30BbIv knacc, Hanpumep, B MVC cospaeTcs knacc
KOHTpOoNnepa B kayecTBe noaknacca System.Web.Mvc.ControllerBase. Koraa 6a30Bbliii knacc
peanuayeT uHtepgeric IDisposable, aTo xopowwnii HaMeKk Ha To, 4To yTunuta Dispose () bynet
npaBuNbHO UCMONb30BaHa UHAPPACTPYKTYPOM, HO OMATb XE HET CUbHOW rapaHTuu.

Takum obpasom Dispose () He SBNsieTCS 3aMeHO chuHanM3aTopa; BMECTO 3TOF0 OHW OONXHbI
NCMNoNb30BaTbCA ONS Pa3HbIX Lenen:

e duHanM3aTop B KOHEYHOM UTOre 0cBOBOXAAET pecypchbl, YTOObl M3bexaTb yTevek
namsiTu, KoTopble MOrnn Bbl MPON30ATY MHAYe

 Dispose () ocBoboxaaeTt pecypcbl (BO3MOXHO, T X€e camble), Kak TONIbKO OHM 6oJblue He
HY>XHbl, 4TOObl YMEHbWWTbL AABNEHME Ha obliee pacnpeneneHne namaTu.

Hapnexauee ynaneHue v 3aBepLieHUe 06beKTOB

Mockonbky Dispose () 1 hrHanM3aTopbl HaLEeNeHbl Ha pasHble Lenu, Knace, ynpaBnsowmi
pecypcamu ¢ 60/bLIOI NaMsTbIO, AOSIXEH peann3oBaTtb oba n3 Hux. CneacTBMEM sBNSETCS
3anucb knacca, 4Tobbl OH XOPOLO CNPaBAS/CS C ABYMSI BO3MOXHbIMU CLEEHAPUSIMUA:

« Korpa Bbi3biBaeTcsl TONbKO onHann3aTop
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» Korpna Dispose () Bbi3blBaeTCS CHa4ana v no3xe, Bbl3blBAETCH TakXe ouHanmsaTop

O[nHO 13 pelleHnii 3anucbiBaeT Ko 04UCTKMU TakuM o6pas3oM, 4To 3anyck ero 0AuH Uan asa pasa
rpvBeneT K TOMY Xe pe3ynbTaTy, YTO 1 ero 3anyck ToNbKo 0uH pa3. TEeXHNKO-3KOHOMUYECcKoe
060CHOBaHME 3aBUCUT OT XapakTepa 04UCTKU, HanpuMep:

» 3akpblTve yXe 3aKpbITOro coeamHeHns ¢ 6a3oit gaHHbIX, BEPOSTHO, He ByneT nMeTb
HUKaKoro agodpekTta, No3aToMy oHo byaeT pabotaTtb

« OBHOBNEHME HEKOTOPOr0 «KONMYECTBA UCMONb30BaHNS» ONAacHO U NpueeaeT K
HenpaBubHOMY pe3ynbTaTy Npu BbI30BE ABaXbl, a HE B OAUH pas.

Bonee 6e3onacHoe peuweHune obecneuymBaeT no ON3aiHy, 4TO KOO OYMCTKM Bbl3blBAETCHA OAUH
pa3 1 ToNIbKO O4VH pa3, He3aBUCMMO OT BHeEWHero KOHTeKcTa. 970 MOXeT BbITb OOCTUIHYTO
«K1aCCUYEeCKNM cnocobom» C NCMOJIb30BAHNEM BblOENEHHOIO hnara:

public class DisposableFinalizablel: IDisposable
{

private bool disposed = false;
~DisposableFinalizablel () { Cleanup(); }
public void Dispose () { Cleanup(); }

private void Cleanup ()
{
if (!disposed)
{
// Actual code to release resources gets here, then
disposed = true;

B kauyecTBe anbTepHaTvBbl COOPWIMK Mycopa NpenocTaBnsieT cneunanbHblil MeTon
SuppressFinalize (), KOToOpbIA NO3BONSET NPONYCTUTb PuHaANM3aTop nocrne BbidoBa Dispose:

public class DisposableFinalizable2 : IDisposable
{
~DisposableFinalizable2 () { Cleanup(); }

public void Dispose ()

{
Cleanup () ;
GC.SuppressFinalize (this);

private void Cleanup ()
{

// Actual code to release resources gets here

MNMpountainte BoiB03 Mycopa oHnamH: https://riptutorial.com/ru/dot-net/topic/9636/8biB03-Mycopa
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rnasa 19: Bbi3oB nnatdoopmbl

CuHTakcuc

[Dllimport ("Example.dll")] static extern void SetText (cTpoka inString);

[Dllimport ("Example.dll")] static extern void GetText (StringBuilder outString);
[MarshalAs (UnmanagedType.ByValTStr, SizeConst = 32)] TEKCT CTPOKWU;
[MarshalAs (UnmanagedType.ByValArray, SizeConst = 128)] byte [] byteArr;
[StructLayout (LayoutKind.Sequential)] public struct PERSON {...}

[StructLayout (LayoutKind.Explicit)] public struct MarshaledUnion {[FieldOffset (0)] ...}

Examples

Bbi3oB coyHkumum dIl Win32

using System.Runtime.InteropServices;

class PInvokeExample

{

[Dl1lImport ("user32.dl1l", CharSet = CharSet.Auto)]

public static extern uint MessageBox (IntPtr hWnd, String text, String caption, int
options) ;

public static void test ()
{

MessageBox (IntPtr.Zero, "Hello!", "Message", 0);

}

Ob6bABUTE PYHKLMIO KK static extern StiNG D11Tmportattribute C CBONCTBOM value
ycTaHoBneHHbIM B .dIl name. He 3abyabTe nCnonb30Batb NPOCTPAHCTBO MMEH
System.Runtime.InteropServices . 3ATEM HA30BMTE €ro Kak 0bblYHbIA CTATUYECKNIA METOA,.

Cnyx6bl Invocation Services no3abotstcs o 3arpy3ke .dll u nomcke HyxHoro pesynbTarta. P/
Invoke B 60NbWHNHCTBE NPOCTLIX Cy4YaeB Takxe byneTt maplwanmpoBaTtb napameTpbl u
Bo3BpaLatb 3HaveHue B .dll u obpatHo. T.e. npeobpasosatb M3 .NET TMNOB AaHHbIX B Win32 1
HaobopoT.

NUcnonb3oBaHue Windows API

Wcnonb3ynTte pinvoke.net .

Mpexae 4eM 00 BbABNATL extern PYHKUMIO Windows API B Bawem koae, nonpobyiiTe HahTK ero
Ha pinvoke.net . OHKW, cCKOpee BCEro, y>Xe UMelT NOAXOASIWY0 AeKnapaLmio CO BCEMM
noanepXuBarvwWwmMm TUNamm 1 XopoLwnmMmn npumepamu.
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MapLueBble MaccuBbI
Maccusbl npocCcTOoro tuna

[D1lImport ("Example.dll") ]

static extern void SetArray (
[MarshalAs (UnmanagedType.LPArray, SizeConst = 128)]
byte[] data);

MaccuBbl CTPOK

[Dl1lImport ("Example.dll") ]
static extern void SetStrArray(string[] textLines);

CTpyKTYypbl MapLianuHra

MpocTas cTpyKTypa

Moonucb C ++:

typedef struct _PERSON
{

int age;

char name[32];
} PERSON, *LP_PERSON;

void GetSpouse (PERSON person, LP_PERSON spouse);

Onpepenexve C #

[StructLayout (LayoutKind.Sequential, CharSet = CharSet.Ansi)]
public struct PERSON
{
public int age;
[MarshalAs (UnmanagedType.ByValTStr, SizeConst = 32)]
public string name;

[DllImport ("family.dll", CharSet = CharSet.Auto)]
public static extern bool GetSpouse (PERSON person, ref PERSON spouse);

Struct ¢ Heu3BecTHbIMU pa3mepamMm maccusa. Nepepaua

MNognuck C ++

typedef struct
{
int length;
int *data;
} VECTOR;

void SetVector (VECTOR &vector);

https://riptutorial.com/ru/home 90



Mpw nepexone 0T ynpaBnseMoro K HeynpasnsemMomy Koay a1o

MaccuB data OONXEH ObITb onpepneneH Kak IntPtr, n namMaTtb nonxHa ObiTb SBHO BbloeneHa
Marshal.AllocHGlobal () (V| 0CBO60)K,ﬂ,eHa C NMOMOWDbBHK Marshal .FreeHGlobal () I'IOCJ'IeCHOBI/ISI):

[StructLayout (LayoutKind. Sequential) ]
public struct VECTOR : IDisposable

{
int length;
IntPtr dataBuf;

public int[] data
{

set

{
FreeDataBuf () ;
if (value != null && value.Length > 0)

{
dataBuf = Marshal.AllocHGlobal (value.Length * Marshal.SizeOf (value[0]));

Marshal.Copy (value, 0, dataBuf, value.Length);
length = value.Length;

}
voilid FreeDataBuf ()

{
if (dataBuf != IntPtr.Zero)

{
Marshal.FreeHGlobal (dataBuf) ;

dataBuf = IntPtr.Zero;

}

public void Dispose ()

{
FreeDataBuf () ;

[D1lImport ("vectors.dll") ]
public static extern void SetVector ([In]ref VECTOR vector) ;

Struct ¢ Hen3BeCTHbIMM pa3mepaMu MaccuBa. Noyyaro LWn
Moonucb C ++:

typedef struct
{

char *name;
} USER;

bool GetCurrentUser (USER *user);

Kor,u,a Takne naHHble nepenarTcsa N3 HeynpaBnsgemoro Koga, a namMaTb BblOEeNAETCA
HEyrpaBsieMbIMU (OYHKLIMSAIMUA, YNPaB/ISieMbI BbI3bIBAIOWMIA Tntprt JOMXEH MONyYaTb €ro B
MepPeMeHHyI0 tntert U NPeobpasoBbiBaTb Oydpep B ynpaBnsieMblii Maccue. B cryyae cTpok ecTb
YOOOHbIN viarshal prrTostringansi ()
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[StructLayout (LayoutKind.Sequential) ]
public struct USER
{

IntPtr nameBuffer;

public string name { get { return Marshal.PtrToStringAnsi (nameBuffer); } }

[DllImport ("users.dll")]
public static extern bool GetCurrentUser (out USER user) ;

MapLuanumHckue coro3bl

Tonbko nons TMna 3HayeHuns

Heknapaumsa C ++

typedef union
{
char c;
int i;
} CharOrInt;

ObbsasneHne C #

[StructLayout (LayoutKind.Explicit) ]
public struct CharOrInt
{

[FieldOffset (0)]

public byte c;

[FieldOffset (0)]

public int i;

CMeLwuuBaHue 3Ha4YeHUN U CCbIJIOYHbIX nNonen

I'Ieperblee CCblJTIOYHOIro 3Ha4eHnsd ogHUM TUMNMOM 3Ha4YEeHUA HE O0MyCKaeTcs, No3TOMY Bbl HE
MOXeTe NPOCTO NCMOJIb30BATh rietdofss
KoMnmnmnpoBaTtbCA Ons

qr

L
\

0y —text; Fieldoffset(or—+-HE OyneT

typedef union

{
char text[128];
int i;

} TextOrInt;

1, Kak npasunno, BamMm npmnoetTcs ncnonb3oBaTtb HaCTpaMBaeMblm MapwanuHr. OpnHako B Takux
cny4yasX, Kak ata bonee npoctas TexHnkKka, MOXXHO NCNOoNb30BaTh.

[StructLayout (LayoutKind.Sequential) ]
public struct TextOrInt
{
[MarshalAs (UnmanagedType.ByValArray, SizeConst = 128)]

https://riptutorial.com/ru/home 92



public byte[] text;
public int i { get { return BitConverter.ToInt32 (text, 0); } }

MpounTtanTte Bbi3oB nnatgpopmbl oHNamH: https://riptutorial.com/ru/dot-net/topic/1643/BbI130B-
nnaTgopMbl
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rnasa 20: Mo6annsauus B ASP.NET MVC ¢
UCMNOJIb30BaHMEM UHTeJJIeKTyanbHON
UHTepHaunoHanunsauum ona ASP.NET

3aMmedyaHus

WHTennekTyanbHaa nHTepHaumoHanudaumnsa ansa ctpaHnusl ASP.NET

[MpenMylecTBo 3TOro NOAX0Aa B TOM, 4TO BaM HE HY>XHO 3arpoMoXaaTb KOHTPONNepb! 1 apyrve
Knaccbl C KOAOM AN5 NovcKa 3HaYeHnn na .resx-pannos. Bbl NpocTo pasmellaeTe TEKCT B
[[[TpoitHble ckobkun.]]] (PasoenuTenb HAacTpPaMBaETCs.) HttpModule UWET NEPEBOL B BAlEM daiife
.po, 4TODObI 3aMEHNTb pa3aennTenbHbIA TEKCT. Ecnvn nepeBon HaMAeH, HttpModule 3AMEHSIET
nepesoA. Ecnun nepeBon He HaiaeH, OH yaansieT TPOViHble CKODKM 1 0TobpaxaeT CcTpaHuLy ¢
OpUrNHaNbHbIM HETPAHCNPYEMbIM TEKCTOM.

.po haiinbl ABNAOTCS CTaHOAPTHLIM POPMATOM AN LOCTABKM NEPEBOLOB ANS NPUIOXEHUIA,
Mo3TOMY ANS X PeLaKTMPOBAHUS UMEETCS PSh NPUIOXEHWIA. Jlerko oTnpaBuTb goain .po
HETEXHNYECKOMY NONb30BaTENt0, YTOObI OHM MO N N0OABNATL NEPEBOAbI.

Examples

Ba3oBasa KOH(pUrypaums u HacTpomnka

1. lobaebTe naket nuget I18N B npoekT MVC.
2.B Web.config ,D,O6aBbTe i18n.LocalizingModule B i18n.LocalizingModule <httpModules> UJIU

<modules> .
<SI== TTSH 68 ==2>
<httpModules>

<add name="il8n.LocalizingModule" type="il8n.LocalizingModule, 118n" />
</httpModules>

Kl== TAF 7T ==>
<system.webServer>
<modules>
<add name="il8n.LocalizingModule" type="il8n.LocalizingModule, 118n" />
</modules>
</system.webServer>

3. [lobaBbTe nanky ¢ uMeHeM «locale» B KOopeHb Bawero carnta. Cosnarnte nognanky ans
KaX oW KynbTypbl, KOTOPYIO Bbl XOTUTE nogaepxartb. Hanpumep, /iocale/fr/ .
4. B kaxom nanke ¢ KOHKPETHbIMU KyNbTypaMun co3ganTte TEKCTOBbIA doann ¢ UMEHeM

messages.po .
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5. [1ns TecTMpoBaHns BBeOMTE Cnenytowme CTPOKM TeKCTa B Pami messages.po :

#: Translation test
msgid "Hello, world!"

msgstr "Bonjour le monde!"

6. [lobaBbTe KOHTPONIEP B CBOV NPOEKT, KOTOPLIA BO3BpAaWaeT TEKCT AN nepesoaa.

using System.Web.Mvc;

namespace Il8nDemo.Controllers
{
public class DefaultController : Controller
{
public ActionResult Index ()
{
// Text inside [[[triple brackets]]] must precisely match
// the msgid in your .po file.
return Content ("[[[Hello, world!]]1");

7. 3anyctute npunoxeHune MVC v nepeingnTte Ha MapwpyT, COOTBETCTBYIOWMIA AEACTBUIO
BawWero KOHTponnepa, Hanpumep http: // localhost: [yourportnumber] / default .
Ob6paTute BHMMaHue, 410 URL-agpec n3amMeHeH, 4Tobbl 0Tpa3nTb Bawy KynbTypy Mo
yMOn4aHuto, Hanpumep
http: // localhost: [yourportnumber] / en / default .

8. 3ameHuTe /en/ B URL C /£r/ (Mnn nobon KynbTypow, KOTOPYHO Bbl Bbibpanu.) Ha ctpaHuue
Tenepb OONXHA 0Tobpaxartbcs NepeBefeHHas BEPCUS BaWwero TekcTa.

9. MiameHunTe 513bIk cBOEro bpay3aepa, 4Tobbl NPeanoyYecTb anbTEPHATUBHYIO KYNbTypy U
CHOBA MPOCMOTPETb /default . OBpaTUTE BHUMaHMe, 4To URL-agpec namMeHeH, 4Tobbl
0Tpa3unTb Bally anbTepHaTUBHYIO KYNbTypy, U NOSBUTCSA NepeBefeHHbIN TEKCT.

10. B web.config nobasbTe 06paboTymkum, 4T0Obl NONL3OBATENN HE MOT I NPOCMAaTPUBATh
Baly Nanky locale .

<!— IIS 6 —>
<system.web>
<httpHandlers>
<add path="*" verb="*" type="System.Web.HttpNotFoundHandler"/>
</httpHandlers>
</system.web>

<!l— IIS 7 —>
<system.webServer>

<handlers>

<remove name="BlockViewHandler"/>
<add name="BlockViewHandler" path="*" verb="*" preCondition="integratedMode"

type="System.Web.HttpNotFoundHandler" />

</handlers>
</system.webServer>
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Mpountainte Mobannzaumns B ASP.NET MVC ¢ uCnonb30BaHNEM MHTENNEKTYaNIbHOM
NHTepHaunoHanmnzaumm ona ASP.NET oHnaiH: https://riptutorial.com/ru/dot-net/topic/5086/
rnobanmaaumns-B-asp-net-mvc-c-ucnonb30BaHNEM-UHTENNEKTYaIbHOM-NHTEPHALMOHANN3aUmnm-
nng-asp-net
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rnasa 21: IlepeBbs BblpaXeHUU

3aMmedyaHusa

JlepeBbs BbipaXeHWin - 3TO CTPYKTYPbI AAHHbIX, UCNONb3yeMble O/ NPeacTaBNeHns BblipaXeHnin
koaa B .NET Framework. OHu MoryT 6biTb CreHeprpoBaHbl C MOMOLLbIO KOAa U MPOrpaMMHO
nepeBefeHbl, 4TOObI NEPEBECTN KO HA APYrOi S3bIK MW BbINOAHWUTL ero. CambiM NonynspHbIM
reHepaTopoM [epeBbeB BblipaxeHun asnseTca cam komnunatop C #. Komnunsatop C # moxer
reHepupoBaTb OepeBbs BblpaXeHUn, ecnn BoipaxeHne lambda HazHavyaeTcsa nepeMeHHon Tuna
Expression <Func <... >>. O6bl4HO 3TO NPOMNCX0AMT B KOHTeKCTe LINQ. Hanbonee nonynspHbim
notpebutenem sensetcs noctaswmk LINQ ot Entity Framework. OH notpebnsieT aepesbst
BblpaXeHuin, 3agaHHble Entity Framework, n reHepupyeT akBMBaneHTHbIR Kog SQL, KOTOpbIA
3aTeM BbINoNHsieTCs B 6a3e OaHHbIX.

Examples

MNMpoctoe nepeBo BblpaXxeHUn, co3paHHoe Komnunatopom C #
PaccmoTtpum cnegytowmin ko C #

Expression<Func<int, int>> expression = a => a + 1;

Mockonbky komnunaTtop C # BUOnUT, 4TO BblpaxeHue lambda HasHavaeTcsa Tuny Expression, a He
TUN generara, OH reHepupyeT OepeBO BbIpaXEeHUA, MPUMEPHO SKBMBANEHTHOE 3TOMY KO4y

ParameterExpression parameterA = Expression.Parameter (typeof (int), "a");
var expression = (Expression<Func<int, int>>)Expression.Lambda (
Expression.Add (
parameterA,
Expression.Constant (1)),
parameteri) ;

KopHeM nepeBa siBnsieTcs BolpaxeHne nsmbaa, KoTopoe CoAepXUT TENO 1 CMCOK NapaMeTpos.
Nambpa nmeet 1 napameTp Non Ha3BaHMEM «a». TeNo - 3TO OAHO BblpaXXeHne BbipaXkeHusl
BinaryExpression CLR n NodeType ans Add. 9To BblpaxeHue npeacTtasnseT coboi
nononHeHne. OH nMeeT ABa NoaBblpaXXeHusi, 0603Ha4YaeMbIx Kak «NieBblii» U «npasblii». Cnesa -
970 MapameTpuryeckoe BbipaxeHue ansg napameTpa «a», a Right - KOHCTaHTHOE BbipaXeHne co
3HayeHuewm 1.

npOCTeIZMMM NCNOJIb30BAaHNEM 3TOIr0 Bblpa>XeHus sABnseTcy ero nevyatb:

Console.WritelLine (expression); //prints a => (a + 1)
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YT10 neyaTtaeT akBMBANEHTHbIA Koa C #.

JlepeBo Bbipa>XXeHUn MOXHO ckoMnunuposatb B generat C # n BbINONHUTL ¢ nomoubio CLR

Func<int, int> lambda = expression.Compile();
Console.WritelLine (lambda(2)); //prints 3

O6bI4HO BbIpaXeHNs NepeBOASTCS Ha Apyrue A3biku, Takme kak SQL, Ho MoryT Takxe
MCNONb30BaTLCH ANS BbI30BA YACTHbIX, 3aALMLIWEHHBIX Y BHYTPEHHUX YNEHOB MYOANYHBIX NN
HenybnMYHbIX TUNOB B Ka4ecTBe anbTepHaTmebl Reflection.

nocTpoeHue npegukara nonsi oopmbl == 3HaUeHUe

YT0bbI c0340aTb BbipaxeHue, I'IO,EI,O6HO€ _ => _.Field == "VALUE" BO BPEMS BbI[NOJTHEHUA.

YuntbiBasd npeoukat _ => _.Field N CTPOKOBOE 3HAYEHME "vALUE" , CO3[ANTE BblpaXeHue,
KOTOPOE NPOBEPSET, ABNSAETCA NV NPeanKaT NCTUHHBIM.

Bblpaerme noaoxoaonT Ons:

®* IQueryable<T>, IEnumerable<T> OJ19 NPOBEPKU NMpennkarta.
e CYUWHOCTU UMW Ling tO soL ANS CO3AAHUSA MPEANOXEHUS nhere , KOTOPOE NPOBEPSET
npenoukart.

STOT METOL MNOCTPOMT COOTBETCTBYIOLEE BLIPAXEHNE Equal KOTOPOE NPOBEPSIET, PABHO NN Field

"VALUE" .

public static Expression<Func<T, bool>> BuildEqualPredicate<T> (
Expression<Func<T, string>> memberAccessor,
string term)

var toString = Expression.Convert (Expression.Constant (term), typeof (string));
Expression expression = Expression.Equal (memberAccessor.Body, toString);
var predicate = Expression.Lambda<Func<T, bool>>(
expression,
memberAccessor.Parameters) ;
return predicate;

I'Ipe,uMKaT MO>XHO MCMOJ/b30BaTh, BK/IKOYMB npeaunkart B METO PACWNPEHNA Where .

var predicate = PredicateExtensions.BuildEqualPredicate<Entity> (

_ => _.Field,
"VALUE") ;
var results = context.Entity.Where (predicate) .ToList () ;

Bblpa)KeHVIe Ans n3syie4eHnsd ctatTnyeckoro nong

Mpumep Takoro Tuna:
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public TestClass

{
public static string StaticPublicField = "StaticPublicFieldValue";

Mbl MOXeM nonyynTb 3HaveHue StaticPublicField:

var fieldExpr = Expression.Field(null, typeof (TestClass), "StaticPublicField");
var labmda = Expression.Lambda<Func<string>> (fieldExpr) ;

3aTeM OH MOXeT bbIThb cKkoMnmnupoBaH B oenerart and nonyyvyeHums 3Ha4eHunsd nons.

Func<string> retriever = lambda.Compile () ;
var fieldValue = retriever();

I/l pesynbTar fieldValue - StaticPublicFieldValue

Knacc InvocationExpression

Knacc InvocationExpression No3BoNsieT Bbi3blBaTh ApYrve naMbaa-sbipaxeHuns, KoTopble
ABNSIOTCSA YaCTSAMM OOHOMO 1 TOr0 X€e AepeBa BbiPaXeHMA.

Bhbl co3paeTe nx Co CtTatnd4eCkMM MeTOOOM Expression.Invoke .

MNpobnema Mbl XOTM NONYYNTb NPEAMETHI, KOTOPbIE MMEIOT «aBTOMOOWUb>» B CBOEM OMUCAHWMW.
HaM Hy>XHO NpoBepUTb €ro Ha Hyfb, NPeXae YeM UckaTb CTPOKY BHYTPU, HO Mbl HE XOTUM,
4yTOObI €€ BbI3blBANN YPEIMEPHO, TAK KakK BblHUCNEHNE MOT 10 ObiTb LOPOrOCTOSIMUM.

using System;
using System.Ling;
using System.Ling.Expressions;

public class Program

{

public static void Main ()

{

var elements = new[] {
new Element { Description = "car" },
new Element Description = "cargo" },
new Element Description = "wheel" },

{
{
new Element { Description = null },
new Element { Description = "Madagascar" },

bi

var elementIsInterestingExpression = CreateSearchPredicate (

searchTerm: "car",
whereToSearch: (Element e) => e.Description);
Console.WritelLine (elementIsInterestingExpression.ToString());

var elementIsInteresting = elementIsInterestingExpression.Compile();
var interestingElements = elements.Where (elementIsInteresting);
foreach (var e in interestingElements)
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Console.WriteLine (e.Description);

var countExpensiveComputations = 0;
Action incCount = () => countExpensiveComputations++;
elements

.Where (

CreateSearchPredicate (
"car",
(Element e) => ExpensivelyComputed (
e, incCount
)
) .Compile ()

)
.Count () ;

Console.WriteLine ("Property extractor is called {0} times.",
countExpensiveComputations) ;

}

private class Element

{
public string Description { get; set; }

private static string ExpensivelyComputed (Element source, Action count)
{

count () ;
return source.Description;

private static Expression<Func<T, bool>> CreateSearchPredicate<T> (

string searchTerm,
Expression<Func<T, string>> whereToSearch)

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

Expression<Func<string, bool>> coalesceNullCheckWithSearch =
Expression.Lambda<Func<string, bool>>(

Expression.AndAlso (

Expression.Not (
Expression.Call (typeof (string), "IsNullOrEmpty", null, extracted)
) s
Expression.Call (extracted, "Contains", null,
Expression.Constant (searchTerm))

)y
extracted);

var elementParameter = Expression.Parameter (typeof (T), "element");

return Expression.Lambda<Func<T, bool>>(
Expression.Invoke (
coalesceNullCheckWithSearch,
Expression.Invoke (whereToSearch, elementParameter)
) s
elementParameter

)i
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Bbixon

element => Invoke (extracted => (Not (IsNullOrEmpty (extracted)) AndAlso
extracted.Contains ("car")), Invoke(e => e.Description, element))

car

cargo

Madagascar

Predicate is called 5 times.

MepBoe, 4TO HY>XHO OTMETUTb, - 3TO TO, KaK pakTUYecknii 4OCTYyN K COBCTBEHHOCTH,
3aBepHyThIil B Invoke:

Invoke (e => e.Description, element)

, 1 3TO eANHCTBEHHAs YacTb, e.Description , & BMECTO HEE extracted MAPAMETP string TUMNA
nepenaeTcs crneayolemy:

(Not (IsNullOrEmpty (extracted)) AndAlso extracted.Contains("car"))

Ewe ooHO BaXHOe 3aMevaHune - andalso . OH BbIYUCNSET TONbKO neByko 4acTtb, €Cnin nepeBas
H4acCTb BO3BpawaeT «false». OwnboYHO NcnonbL30BaTh NOOUTOBBIN onepartop «A» BMECTO HEro,

KOTOpbI BCeraa Bbldncnsiet obe 4actu, 1 B 3TOM NpUMEpPe 3aBEPLINTCS C OWNOKOWA
NullReferenceException.

MpounTante LlepeBbs BbipaxeHun oHnamH: https://riptutorial.com/ru/dot-net/topic/2657/nepeBbs-
Bblpa>keHui
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rnasa 22: I1na Kaxaooro

3aMmedyaHusa

Mcnonb3oBatb ero soobue?

Bbl MOXeTe yTBepXxaaTtb, 4TO HamepeHune nnatgopmbl .NET COCTOUT B TOM, 4TO 3anpocChl He
MMEIOT NOBOYHBIX 3IPGEKTOB, @ METOA, ForEach MO ONPEAENEHMIO Bbi3biBAET NOOOYHbBIN 3D GEKT.
Bbl MOXeTe 06HapyXuTb, 4TO Baw Koa 6onee ynobeH B 06CnyXunBaHmm 1 npoLie TeCTUPOBaThb,
€C/in BMECTO 3TOr0 Bbl UCNO/b3yeTe NPOCTON foreach .

Examples

Bbi30B MeTona onsi o6bekra B cnmcke

public class Customer {
public void SendEmail ()
{

// Sending email code here

List<Customer> customers = new List<Customer>();

customers.Add (new Customer());
customers.Add (new Customer());

customers.ForEach(c => c.SendEmail());

MeTton pacwwupeHusa gnsi IEnumerable

ForEach () OMPEOENnseTcs B K/IACCe List<T> , HO HE B IQueryable<T> WUJ/IW TEnumerable<T> . B 9TUX
cnyyasax y Bac eCTb OBa BapuaHTa:

ToList nepBbin

Hymepaumst (nnu 3anpoc) 6yneT oLeHnBaTbCS, KONMMPOBaHNE Pe3yibTaTOB B HOBbIA CMIMCOK UMK
BbI30B 6a3bl faHHbIX. 3aTEM 9TOT METO/ Bbi3blBAETCS A5 KAXA0r0 3NeMeHTa.

IEnumerable<Customer> customers = new List<Customer> () ;

customers.ToList () .ForEach(c => c.SendEmail ());

OTOT METOL MMeeT O4YEeBUOHbIE N3LEPXKM UCMONb30BaHMS NaMATU, MOCKONbKY co34aeTcs
NPOMeXYTOYHbI CMNCOK.

Metopn pacwumpeHus
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Hanvmwute Meton pacumpeHus:

public static void ForEach<T> (this IEnumerable<T> enumeration, Action<T> action)

{

foreach (T item in enumeration)

{

action (item) ;

Ncnonb3oBaHue:

IEnumerable<Customer> customers = new List<Customer> ();

customers.ForEach(c => c.SendEmail());

BHumanuve: metonbl LINQ Framework pa3paboTtaHbl C Lenbto ObiTb 4UCTbIMY , 4HTO O3HAYAET, YTO
OHMW He Npoun3BoaAT NOBOYHbIX 3P EKTOB. EANHCTBEHHON LENbIO METOAA ForEach ABNSETCA
co3naHve NoboYHbIX 3P EKTOB 1 OTKIOHEHME OT APYrMX METOA0B B 9TOM acnekTe. BmecTo
3TOro Bbl MOXETe NPOCTO UCMONb30BaTh MPOCTON UMK foreach .

MpounTante Insa kaxnoro oHnamH: https://riptutorial.com/ru/dot-net/topic/2225/nns-kaxnoro
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rnasa 23: EAMHUYHOE TeCTUpOBaHUe

Examples

Jlo6aBneHne npoekTa TeCTUpoBaHUs moaynsa MSTest K CyLLeCTBYHOLLLEMY
peLueHmIo

LLlenkHWTe NpaBo KHOMKOMN MbIWKN HA peleHn, [o6aBbTe HOBbI NPOEKT

B paspnene «TectupoBaHue» BbibepuTe NPOeKT «EOnHUYHBIA TecT»

BbibepuTte nms ons cbopkm - eCnv Bbl TECTUPYETE NPOEKT Foo , UMS MOXET OblTh Foo. Tests
[06aBNTb CCbINIKY Ha TECTUPYEMbIA MPOEKT B CChINIKax Ha €AUHNYHbIE TECTOBbIE NMPOEKTHI

CospaHue TeCTOBOro Metopa

MSTest (nnaTgopma TeCTUPOBAHNS MO yMon4YaHuio) TpebyeT, 4Tobbl BawmM TECTOBbIE KNacchbl
Oblnn yKpaleHbl aTPUBOYTOM [Testclass] U TECTOBbIMA METOLAMU C aTPUBYTOM [TestMethod] U
6blnn 06WenoCTYMHBIMN.

[TestClass]
public class FizzBuzzFixture
{

[TestMethod]

public void Testl ()

{

//arrange

var solver
//act
var result = solver.FizzBuzz(l);

new FizzBuzzSolver();

//assert
Assert.AreEqual ("1", result);

[MpounTante EanHnyHoe tectmpoBaHne oHnamH: https://riptutorial.com/ru/dot-net/topic/5365/
eNHNYHOEe-TeCTMPOBaHMe
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rnaBea 24: 3arpys3skKa coavnoB v gaHHbiX POST
Ha Beb-cepsep

Examples

3arpy3utb chann ¢ nomowbo WebRequest

Yto6bl 0TNPaBuTb dhaiin n chopMMpPoBaTh OaHHblE B OAHOM 3anpoce, COOepXUMOe O0JXHO
nmeTb TN multipart / form-data .

using
using
using
using
using

System;
System.Collections.Generic;
System.IO;

System.Net;
System.Threading.Tasks;

public async Task<string> UploadFile(string url, string filename,

Dictionary<string, object> postData)

var request = WebRequest.CreateHttp (url);

var boundary = $"{Guid.NewGuid () :N}"; // boundary will separate each parameter

request.ContentType = $"multipart/form-data; {nameof (boundary) }={boundary}";
request.Method = "POST";

using (var requestStream = request.GetRequestStream())

using (var writer = new StreamWriter (requestStream))

{

foreach (var data in postData)
await writer.WriteAsync( // put all POST data into request
$"\r\n--{boundary}\r\nContent-Disposition: " +
$"form-data; name=\"{data.Key}\"\r\n\r\n{data.Value}");

await writer.WriteAsync( // file header
$"\r\n--{boundary}\r\nContent-Disposition: " +
$"form-data; name=\"File\"; filename=\"{Path.GetFileName (filename) }\"\r\n" +
"Content-Type: application/octet-stream\r\n\r\n");

await writer.FlushAsync();
using (var fileStream = File.OpenRead (filename))

await fileStream.CopyToAsync (requestStream) ;

await writer.WriteAsync ($"\r\n-—{boundary}-—-\r\n");

using (var response = (HttpWebResponse) await request.GetResponseAsync())

using (var responseStream = response.GetResponseStream())

{

if (responseStream == null)
return string.Empty;

using (var reader = new StreamReader (responseStream))
return await reader.ReadToEndAsync () ;
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Ncnonb3oBaHue:

var response = await uploader.UploadFile ("< YOUR URL >",
new Dictionary<string, object>

{

"< PATH TO YOUR FILE >",

{"Comment", "test"},
{"Modified", DateTime.Now }
1)

MpounTaiite 3arpyska ainos n gaHHbix POST Ha Beb-cepBep OHNAWH:
https://riptutorial.com/ru/dot-net/topic/10845/3arpy3ka-gannoB-m-aaHHbix-post-Ha-Beb-cepaep
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rnaea 25: 3anmcb n yteHue n3 notoka Stderr

Examples

3anucb Ha CTaHﬂapTHbIVI BbIBO,, OLLMOKMW C MOMOLLLbIO KOHCOMN

var sourceFileName = "NonExistingFile";
try
{
System.IO.File.Copy (sourceFileName, "DestinationFile");
}
catch (Exception e)
{
var stdErr = Console.Error;
stdErr.WriteLine ($"Failed to copy '{sourceFileName}': {e.Message}");

UteHune cTaHOapTHOM OWIMOKM OoyepHero npouecca

var errors = new System.Text.StringBuilder();
var process = new Process
{
StartInfo = new ProcessStartInfo
{
RedirectStandardError = true,
FileName = "xcopy.exe",
Arguments = "\"NonExistingFile\" \"DestinationFile\"",
UseShellExecute = false
bo

}i

process.ErrorDataReceived += (s, e) => errors.AppendLine (e.Data);
process.Start () ;

process.BeginErrorReadLine () ;

process.WaitForExit () ;

if (errors.Length > 0) // something went wrong
System.Console.Error.WriteLine ($"Child process error: \r\n {errors}");

MpounTante 3anncb n YteHne na notoka StdErr oHnanH: https://riptutorial.com/ru/dot-
net/topic/10779/3anncb-n-4TeHne-n3-notoka-stderr
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rnaea 26: AcknwuyeHunsa

3aMmedyaHusa

CBg3aHHble C:

MSDN: UckntoueHns n obpaboTtka ncknoyeHnii (PykoBoacTeo nNo nporpamMmpoBaHuio Ha C
#)

MSDN: VckntoueHns gns 06paboTkm n MeTaHms

MSDN: CA1031: He ncnonb3oBaTb 06WME TUMbI UCKTHOYEHWIA

MSDN: try-catch (ccbinka C #)

Examples

NloBns UCKNOYEeHUS

Koao MOXET 1 0ONXEH BbI3blBaTb UCKIOYEHUS B UCKTHOYUTENBbHbIX obcToAaTeNnbCcTBAx. anIMepr
9TOro BKMO4YaKoT:

MonbiTKa Npo4nTaTh KOHEL, KOHLA NoToKa

OTcyTcTBME HEODX0AMMBIX paspelleHii AN [ocTyna K danny

MonbiTKa BLINOAHUTL HEAOMYCTUMYIO OMNepaLmio, HaNpUMep LefeHre Ha HOJlb
Tarm-ayT, Bo3HMKawWNin Npu 3arpyske ganna ns MiutepHeta

Boi3biBatowmm moxet O6paéaTblBaTb 3TN NCKNIOYEHNA, «NOBA UX>», N OONIKEH Aenatb 3TO TOJIbKO
Toraa, Kkorga:

* OH MOXET (pakTUYECKN Pa3pPeWmnTb CKIOYNTENbHBIE 0OCTOATENBCTBA NN BOCCTAHOBUTD
Hannexawum obpasom;

» 970 MOXeT 0becneynTb AOMNONHUTENbHBIA KOHTEKCT A5 UCK/OYEHNS, KOTOPOE Obino Obl
NoNe3HO, ecnu Bbl UCKOYEHUE HYXHO ObiNo NepebpocnTb (MOBTOPHbIE BLIOPOCHI
NCKNOYEHUIA YNnaBnnBaroTCa 06paboTymnkamm NCKNIOYEHWI Aanee B CTEKE BbI3OBOB)

CnenyeT 0TMeTUTb, 4TO BbIOOP He ANs Toro, 4Tobbl NoiMaTh UCK/IOYEHWE, SBNSETCS BNOMHE
LONYCTUMbIM, ECNTM HAMEPEHMNE 3aKNO4AETCS B TOM, 4TOObI ero obpabartbiBanu Ha 6onee
BbICOKOM YPOBHE.

3axBaT UCKMIOYEHNS BbIMONHSAETCA nyTem nepeHoca noTeHunanbHO MeTaTe/IbHOIoO KoAda B 6nok
try { ... } Cnegyrouunm 06pa30M n ynasnmBaHus VICKﬂqueHVIVI, KOTOpbl€ OH MOXET
O6pa6aTblBaTb B OIOKE catch (ExceptionType) { ... } :

Console.Write ("Please enter a filename: ");
string filename = Console.ReadLine();
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Stream fileStream;

try
{
fileStream = File.Open (filename) ;
}
catch (FileNotFoundException)
{

Console.WriteLine ("File '{0}' could not be found.", filename);

Mcnonb3oBaHune 6noka finally

finally { ... } onok try-finally WIWN try-catch-finally BCerga 6y,ﬂ,eT BbIMONMHATbCA HE3ABNCMO
OT TOro, NPon3oWwno N1 NCKNYeHne Nnn Het (KpOMe cny4yaeB, Korja stackOverflowException
6b1N0 BLIOPAHO MM BbI3BAHO B Environment.FailFast () ).

Ero MoxHO ncnonb3oBatb Ans 6ecnnatHOM UM O4UCTKU PECYPCOB, MONYYEHHbIX B BNIOKE try |
b

Console.Write ("Please enter a filename: ");
string filename = Console.ReadLine();

Stream fileStream = null;

try
{
fileStream = File.Open (filename) ;
}
catch (FileNotFoundException)
{

Console.WriteLine ("File '{0}' could not be found.", filename);
}
finally
{

if (fileStream != null)

{

fileStream.Dispose () ;

JNloBnsa n peopraHusauusa NnoMMaHHbIX UCK/HOYEeHUN

Ecnun Bbl XOTUTE NoMMaTb UCKNOYEHNE N YTO-TO CAENATb, HO Bbl HE MOXETE NnpoaOIXKNUTb
BbIMNOJIHEHNE TEKYLWero 6noka koga 13-3a NCKNIOYEeHNA, Bbl MOXETE 3aX0TETb I'IepeépOCl/lTb
NCKNHO4YeHne B Cﬂe,ﬂ,yIOLLI,VII7I O6pa6OT‘-II/IK NCKNIOYEHWIA B CTEKE BbI3OBOB. ECTb xopouwwue crnocoobbl
1 nnoxme cnocobbl caenaTtb 3TO.

private static void AskTheUltimateQuestion ()
{

try

{

var x = 42;
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var y = x / (x — x); // will throw a DivideByZeroException

// IMPORTANT NOTE: the error in following string format IS intentional
// and exists to throw an exception to the FormatException catch, below
Console.WriteLine ("The secret to life, the universe, and everything is {1}", vy);
}
catch (DivideByZeroException)
{
// we do not need a reference to the exception
Console.Writeline ("Dividing by zero would destroy the universe.");

// do this to preserve the stack trace:
throw;

}

catch (FormatException ex)

{
// only do this if you need to change the type of the Exception to be thrown
// and wrap the inner Exception

// remember that the stack trace of the outer Exception will point to the
// next line

// you'll need to examine the InnerException property to get the stack trace
// to the line that actually started the problem

throw new InvalidOperationException ("Watch your format string indexes.", ex);

}

catch (Exception ex)

{

Console.WriteLine ("Something else horrible happened. The exception: " + ex.Message);

// do not do this, because the stack trace will be changed to point to
// this location instead of the location where the exception

// was originally thrown:

throw ex;

static void Main ()
{
try
{
AskTheUltimateQuestion () ;
}

catch

{
// choose this kind of catch if you don't need any information about
// the exception that was caught

// this block "eats" all exceptions instead of rethrowing them

Bbl MOXeTe qonibTpoBaTh MO TUNY UCKITIIOYEHWA 1 Aaxe rno CBOMCTBAM UCKJIIOYeHWI (HoBbI B C
# 6.0, 6onee pMHHbIA nocTynHbld B VB.NET (ccbinka)):

JHokymeHTauns / C # / HoBble GOyHKLNN

UckniouutenbHble ounbTpbl
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Mockonbky ncknodeHns C # 6.0 MoryT 6biTb OTPUNBLTPOBAHbI C UCMO/Ib30BaHNEM OonepaTopa

when .

OT0 NOX0XE Ha NCMONb30BaHne MNPOCTOro if HO He pa3MaTbiBaeT CTEK, €CJin YCNIOBNE BHYTPU
when HE BbINO/THAETCA.

npumep

try
{

/) coo
}

catch (Exception e) when (e.InnerException != null) // Any condition can go in here.

{
/) coo
}

Takyo MHgOPMaLMIO MOXHO HanTu B oyHKUMsx C # 6.0 3gecb: VIcknounTenbHble hunbTpbl

MoBTOpHOE UcKkIoYeHune B 6noke catch

B 6n0oke catch KNIHOYEBOE CNOBO throw MOXET NCMONb30BATbCS CAMOCTOSITENbBHO, 6e3 yKa3aHus
3HAYEHNS UCKITIOYEHUS, 0N BOCCTAHOB/IEHNS TONbKO 4YTO MOWMAHHOMO UCK/THOYEHUS. nOBTOpHOG
NCKNKOYeHne no3eonsdeT NICXOQHOMY UCKNIOHYEHNIO MPOoaoNXaTb Ueno4vky 06pa6OTKI/I
NCKJTIOYEHUI, COXPaHsAsa CTEK BbI3OBOB U/ CBA3AHHbIE OaHHbIE:

try {...}

catch (Exception ex) {
// Note: the ex variable is *not* used
throw;

O6wmM aHTU-WABNOHOM SBNSETCS BMECTO 3TOrO throw ex , YTO MPUBOAUT K OFPAHNYEHNIO 3PEHMS
cnepytowero o6paboTymka UCKNOYEHUS LN TPACCUPOBKM CTeKa:

try {...}
catch (Exception ex) {
// Note: the ex variable is thrown
// future stack traces of the exception will not see prior calls

throw ex;

B obwweM cnyyae ncnonb30BaHNE throw ex HEXENATENbHO, Tak Kak bynywmne obpaboTumkm
NCKOYEHUIA, KOTOPbIE MPOBEPSIIOT TPACCUPOBKY CTEKA, CMOTYT BUAETb Bbl30BbI €LUE [0 throw ex .
Onyckas NEPEMEHHYIO ex M UCMONb3YS KNIOYEBOE CNOBO throw UCXOOHOE UCKIIOYEHMe BypeT «
Ny3bIpATbCS» .

Bbi6pacbiBaHUe UCKTIOYEHUS U3 OpYroro Metoaa npu CoOXpaHeHun ero
nHdpoopMauum
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MHorga Bbl XOTUTE NOMMATb UCKIOYEHMNE 1 BbI6DOCI/ITb ero n3 gpyroro notoka nnan Metona,
COXpaHsAs NCXOOHbIA CTEK UCKKOYEHWIA. DTO MOXHO COENaTb C MOMOLWbBIO Except ionDispatchInfo .

using System.Runtime.ExceptionServices;

void Main ()
{
ExceptionDispatchInfo capturedException = null;
try
{
throw new Exception();
}
catch (Exception ex)

{

capturedException = ExceptionDispatchInfo.Capture (ex);

Foo (capturedException) ;

void Foo (ExceptionDispatchInfo exceptionDispatchInfo)
{
// Do stuff

if (capturedException != null)
{
// Exception stack trace will show it was thrown from Main ()

and not from Foo ()
exceptionDispatchInfo.Throw () ;

Mpountante VicknoveHus oHnamH: https://riptutorial.com/ru/dot-net/topic/33/uck nioyeHus
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rnaesa 27: cnosb3oBaHue nporpecca v
IProgress

Examples

OTtyeT 0 nporpecce

IProgress<T> MOXET MCMONb30BATLCS AN OTYETA O XO4€E BbINOJHEHUS HEKOTOPOK NpoLeaypbl
NS Opyrov npouenypbl. B aToM npvMepe nokasaHo, kak Bbl MOXeTe co3naTtb 6a30Bblii MeToa,
KOTOpbI cooblaeT o ero nporpecce.

void Main ()
{
IProgress<int> p = new Progress<int> (progress =>
{
Console.WritelLine ("Running Step: {0}", progress);
1)
LongJob (p) ;

public void LongJob (IProgress<int> progress)
{

var max = 10;

for (int i1 = 0; 1 < max; i++)

{

progress.Report (1) ;

Bbixon:

Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:
Running Step:

N O 0o J o U1 b w O

Running Step:

O6paTtnTe BHMMaHWeE, 4TO KOra Bbl 3anyckaeTe aTOT KOJ, Bbl MOXeETe BUAETb, YTO HOMepa
BbIBOLATCS HE MO NOPSAKY. OTO CBA3AHO C TEM, YTO METO[, TProgress<T>.Report () 3aMNyCKaETCs
aCVHXPOHHO 1, cneaoBaTeNbHO, He NOAXOAMT ANS CMTyauMid, KOrha Nporpecc LOoMXeH
coobwartbcs No NOpsaKy.

Ucnonb3oBaHue IProgress
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BaxHo OTMEeTUTb, YTO System.Progress<T> HE UMEET OOCTYMNHOro K HeMy Meétoa Report () . 10T
MeTon Obin peann3oBaH ABHO 13 MHTepq)emca IProgress<T> N NMO3TOMY OOJTIXEH OblTb Bbl3BaH B

Progress<T> KOIAaA OH IProgress<T> HA IProgress<T> .

var pl = new Progress<int>();
pl.Report (1l); //compiler error, Progress does not contain method 'Report'

IProgress<int> p2 = new Progress<int>();
p2.Report (2); //works

var p3 = new Progress<int>();
((IProgress<int>)p3) .Report (3); //works

MNMpounTante icnonb3osaHme nporpecca v IProgress oHnamH: https://riptutorial.com/ru/dot-
net/topic/5628/ncnonb3oBaHue-nporpecca--t--u-iprogress--t-
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CuHTakcuc

» SpeechRecognitionEngine ()

» SpeechRecognitionEngine.LoadGrammar (rpammartuka rpamMmaTmkim)
» SpeechRecognitionEngine.SetinputToDefaultAudioDevice ()

» SpeechRecognitionEngine.RecognizeAsync (pexum RecognizeMode)
e GrammarBuilder ()

« GrammarBuilder.Append (BapraHTbl Bbibopa)

» Bbibop (params string [])

» ['pammatuka (noctpoutens GrammarBuilder)

napameTpbl

LoadGrammar .

napameTpbl

nogpo6bHocTH

pammatvka gns 3arpysku. Hanpumep, 06 beKT pictationGrammar

rpamMMmaTuKa
4TOObI pas3pewnTb 6eCI'IﬂaTHyIO TEeKCTOBYIO OUKTOBKY.
RecognizeAsync .
nonopo6bHocTH
napamMmeTpbl
Pexxum RecognizeMode OJIA TEKYLWEro pacrno3HaBaHUA: single OJ14 OOQHOIO

pacno3HaBaHUA, Multiple 4TOObI pa3pewnTb HeCKObKO.

GrammarBuilder.Append .

nonpo6HoCTM
napameTpbl
JobaBnsieT HEKOTOpbIE BapMaHTbl ANs co3aaTens rpaMMaTukm.
860 970 03HayaeT, 4To, Korga nosb3oBaTeslb BBOAUT PeYb,
P pacro3HaBaTe/lb MOXKET C/ienoBaTb 3a Pa3HbiIMA «BETBAMU>» U3
rpamMmaTukn.
Choices KOHCTPYKTOpPA:
PykTOp nogpo6HocTH
MapameTpbl
S MHOX€eCTBO BapnaHTOB 471 MOCTPOUTENS rpaMmatuk. Cwm.

GrammarBuilder.Append .
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LoadGrammar .

noapobHocTn
napameTpbl
Grammar KOHCTPYKTOP:
PyKkTop nonpo6HocTM
napamMeTp
cTpouTenb GrammarBuilder OJ1I4 NMOCTPOEHUA Grammar .
3aMmevyaHusd

YT106bl NICNONb30BATb SpeechRecognitionEngine , BawWa Bepcust Windows fonXHa BK/YaTb
pacrno3HaBaHne peyw.

Bbl 0ONXHbI 00aBUTb CCbINKY HA Systen.Speech.dll MPEXAE YEM CMOXETe UCMNONb30BaTh
Knaccbl peyu.

Examples

ACUHXPOHHOE pacrno3HaBaHue peuu onsa 6ecnnatHOM TEKCTOBOW ONKTOBKMU

using System.Speech.Recognition;
//

SpeechRecognitionEngine recognitionkEngine = new SpeechRecognitionEngine () ;
recognitionEngine.LoadGrammar (new DictationGrammar());
recognitionEngine.SpeechRecognized += delegate (object sender, SpeechRecognizedEventArgs e)
{
Console.WriteLine ("You said: {0}", e.Result.Text);
}i
recognitionEngine.SetInputToDefaultAudioDevice () ;
recognitionEngine.RecognizeAsync (RecognizeMode.Multiple) ;

ACUHXPOHHOE pacno3HaBaHWe peun Ha OCHOBe OorpaHuMuYeHHoro Habopa dpas

SpeechRecognitionEngine recognitionEngine = new SpeechRecognitionEngine () ;
GrammarBuilder builder = new GrammarBuilder () ;
builder.Append (new Choices ("I am", "You are", "He is", "She is", "We are", "They are"));
builder.Append (new Choices ("friendly", "unfriendly"));
recognitionEngine.LoadGrammar (new Grammar (builder));
recognitionEngine.SpeechRecognized += delegate (object sender, SpeechRecognizedEventArgs e)
{
Console.WriteLine ("You said: {0}", e.Result.Text);
bi
recognitionEngine.SetInputToDefaultAudioDevice () ;
recognitionEngine.RecognizeAsync (RecognizeMode.Multiple) ;

Mpountante Knacc SpeechRecognitionEngine ans pacno3HaBaHUS peyun OHNamH:
https://riptutorial.com/ru/dot-net/topic/69/k nacc-speechrecognitionengine-gnsa-pacrno3HaBsaHuns-
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peun
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rnaBa 29: Knacc System.|O.File

CuHTakcuc

* NCTOYHUK CTPOKWU;
* Ha3HayeHune CTPOKWU;

napameTpbl

source daiin, KOTopbIA HY>XXHO NEPEMECTUTL B PYroe MecTo.

KaTanor, B KOTOpbIA Bbl XOTUTE NEPEMECTUTD source (3TA NEPEMEHHASA TAKXE
JONXHa cogepxaTb MMS (M paclwupeHue dainna) anna.

destination

Examples

Ypanutb cpainn
Yto6bl yoanutb cpaiin (ecnm y Bac ecTb He0bXoanMble pa3peLleHunst), NPocTo:

File.Delete (path);

OpgHako MHorue Bewwm MoryT NOMNTN He TakK:

Y Bac HeT HeobX0AMMbIX Pa3peLleHmit (BbI3bIBAETCS UnauthorizedAccessException ).

» ®daiin MmoxeT BblTb NCMONBb30BaH KEM-TO APYrMM (BbI3bIBAETCS TOException ).

o ®daiin He MoXeT BbITb yaaneH n3-3a ownbKy HU3KOro YPOBHS UM HOCUTENb LOCTYMNEH
TONbKO ONS YTEHUS ( 10Exception ).

o daliin 6onblue He cyWwecTByeT (BbI3bIBAETCS I0Exception ).

O6paTtnTe BHMMaHMWeE, 4TO NocneaHss Toyka (dpainn He cywecTByeT) 06bI4HO 06X0AUT oparMeHT
Koga cnegytowmm obpasom:

if (File.Exists (path))
File.Delete (path);

OpHako 310 He aToMHas onepaums, U dann MOXeT ObiTb File.Exists () KEM-TO OPYrM MEXAOY
BbI3OBOM File.Exists () M MEPEN File.Delete () . [IpaBUNbHBIA NOAXOA K 06paboTKe onepauunii
BBOLA-BbiBOAA TpebyeT 06paboTKun NCKNIOYEHWI (MPY YCNOBUK, YTO NPV BbINONIHEHWX Onepaunm
MOXeT ObITb NMPEeANPUHST anbTePHATUBHBIA KYPC AEACTBUIA):
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if (File.Exists (path))
{
try
{
File.Delete (path);

}

catch (IOException exception)

{
if (!File.Exists (path))
return; // Someone else deleted this file

// Something went wrong...

}

catch (UnauthorizedAccessException exception)

{

// I do not have required permissions

ObpaTuTe BHMMaHME, YTO 3TK OWMOKM BBOAA-BbIBOAA UHOT A SIBNSIOTCS BPEMEHHbLIMM
(Hanpumep, goann ncnonba3yeTcs), U eCnu 3a4eNCcTBOBAHO CETEBOE NOOKIYEHNE, OHO MOXET
aBTOMATU4YECKN BOCCTAHABNNBATLCS 6€3 Kaknx-nmbo AeNCTBUI C HaLen CTOPOHbI. 3aTeMm
00Obl4YHO MOBTOPSIETCS ONepauunsl BBOOA-BbIBOAA HECKONIbKO pa3 ¢ HEOOMbLLIOW 3a0epPXKOo Mex ay
Ka>,gown rnonbITKON:

public static void Delete(string path)

{
if (!File.Exists (path))
return;

for (int i=1; ; ++i)
{
try
{
File.Delete (path);
return;

}
catch (IOException e)

{
if (!File.Exists (path))
return;

if (i == NumberOfAttempts)
throw;

Thread.Sleep (DelayBetweenEachAttempt) ;

// You may handle UnauthorizedAccessException but this issue
// will probably won't be fixed in few seconds...

private const int NumberOfAttempts = 3;
private const int DelayBetweenEachAttempt = 1000; // ms

MpumevaHue: B cpene Windows cpaiin He 6yneT LeiCTBUTENbHO yaAaneH npu Bbi3oBe 3TOM
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dOYHKLMW, ECNN KTO-TO €elle OTKPOET ¢palinl C NOMOLbIO Fileshare.Delete TOMAA dpan MOXHO
yoannTb, HO 310 ByneT adpPEeKTMBHO, TONBbKO KOrAa Bnanenew 3akpoeT goann.

CHunmanTe HeHyXHble CTPOKM U3 TeKCTOBOro cpanna

N3MeHNTb TEKCTOBBIN chpaiin HeMPOCTO, MOTOMY HTO €ro COAEPXMMOe HyXXHO nepemewatb. Ons
Hebo/bLUMX CPANNOB CaMblM NMPOCTbLIM CMNOCOOOM SIBASIETCS YTEHWE Er0 COAEPXMMOro B NamsTu, a
3aTeM 3anncb M3MEHEHHOro TeKCTa.

B aTOM npumepe Mbl YuTaeM BCe CTPOKKU U3 hparna v yaansiem Bce nycTble CTPOKKU, a 3aTem
BO3BpallaeM NCXOOHbIA NyThb:

File.WriteAllLines (path,
File.ReadAllLines (path) .Where (x => !String.IsNullOrWhiteSpace (x)));

Ecnu cpaiin cnmwkom Benuk, 4Tobbl 3arpy3nTb €ro B NamsitTb, U NyTb BbIBOAA OTNIMYaETCs OT NyTH
BBOLA:

File.WriteAllLines (outputPath,
File.ReadLines (inputPath) .Where (x => !String.IsNullOrWhiteSpace (x)));

NMpeobpa3zoBaHMe KOONPOBKM TEKCTOBbIX ¢hannos

TekcT coxpaHsieTcs B koanposke (cM. Takxe paznen «CTpoky» ), U MHOraa BaM MOXeT
NOHanobUTbCA N3MEHUTb ero KOAMPOBKY, 3TOT NpMMep npeanonaraeT (A1 NPOCTOThI), YTO
cpalin He CNULLKOM BeJvK, 1 ero MOXHO MOJIHOCTbIO NPOYMTaThb B NAMSTL:

public static void ConvertEncoding(string path, Encoding from, Encoding to)

{
File.WriteAllText (path, File.ReadAllText (path, from), to);

Mpw BbINONHEHMM Npeobpa3oBaHuii He 3abbiBaiTe, 4TO dpaiin MOXeT coaepXxaTb
cneundomkauuio (3Hak 6aiToBoro 3akasa), 4Tobbl flyylle NOHATb, Kak OH yNpaBnsieTcs, CCblNasich
Ha Encoding.UTF8.GetString He NnpvHUMaeT BO BHUMaHue npeambyny / cneundukauuio .

«KocHuTecb» 6onbLuoro konuyectsa ¢pannos (4To6bl 06OHOBUTL NOCNenHee
BpeMsi 3anucm)

aT0T npumep obHOBNSIET nocnegHee BpeMm4 3arnmcum orpoMHOro Kom4yectea qDaIZHOB (VICI'IOTIb3y9|
System.IO.Directory.EnumerateFiles BMECTO System.IO.Directory.GetFiles () ) anI XenaHuu Bbl
MOXeTe yKa3aTb wabnoH noucka (I'IO YMONTYaHUIKO 3TO "* . *" M, B KOHEYHOM UTOre, UCKaTb yepes
OepeBo KaTtaioros (He TOJIbKO yKa3aHHbIVI KaTaﬂOF)Z

public static void Touch (string path,
string searchPattern = "* . *",
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SearchOptions options = SearchOptions.None)
var now = DateTime.Now;

foreach (var filePath in Directory.EnumerateFiles (path, searchPattern, options))

{
File.SetLastWriteTime (filePath, now);

MNMepeuncnutb channbl cTaplle yKkasaHHOM CYMMbI

ST0T (pparMeHT SBNsieTCs BCNoMoratesibHON cpyHKLME ANs NepeyncneHms Bcex canos
cTaple ykasaHHOro Bo3pacTa, 3To Nofe3HO - HanpuMep, Koraa BaM NpUXoanTCs yaansitb
cTapble hainbl XypHanoB Uy ctapble KeWwnpoBaHHble AaHHbIE.

static IEnumerable<string> EnumerateAllFilesOlderThan (
TimeSpan maximumAge,
string path,

string searchPattern Wed o el

SearchOption options = SearchOption.TopDirectoryOnly)
DateTime oldestWriteTime = DateTime.Now - maximumAge;

return Directory.EnumerateFiles (path, searchPattern, options)
.Where (x => Directory.GetLastWriteTime (x) < oldestWriteTime);

McnonbayeTcs cnepyolwmm 06pasom:

var oldFiles = EnumerateAllFilesOlderThan (TimeSpan.FromDays (7), @"c:\log", "*.log");

Mano yto HY>XHO OTMETUTb:

¢ [lonck BbINOMHAETCS C NCNONb30BAHNEM Directory.EnumerateFiles () BMECTO
Directory.GetFiles () . [I€PEUYNCNEHNE XMBOE, TOT A BAM HE HYXXHO XAaTb, Noka BCe
3anvcu B goainoBoi cucteme He ByayT N3BNEYEHDI.

¢ Mbl npoBepsieM nocnenHee BPEMS 3anncu, HO Bbl MOXETE 1CMO/b30BaTh BPEMS CO3AaHUS
UKW BPEMS NOCNeaHero f4ocTtyna (Hanpumep, 4ns yaaneHus Hemcrnonb3yembix
KelwnpoBaHHbIX goainos, obpaTtnte BHUMAHME, YTO BPEMS [OCTyna MOXeT ObiTb
OTKJ/THOHEHO).

e [paHynspHOCTb He ABNSIeTCA OLHOPOAHONM ANSt BCEX 3TUX CBOWCTB (BpeMs 3anuncu, Bpemst
[IocTyna, Bpems co3aaHus), nposepbte MSDN, 4T06bl y3HaTb NOAPOOHOCTY 0O 3TOM.

MepemeLeHue chaitna us ogHOro Mecra B apyroe

File.Move

YT06bI NEpemMecTnTb chaiin 3 04HOro MecTa B Apyroe, o4Ha NpocTas CTPoKa Koda MOXeT 3To
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coenatb:

File.Move (@"C:\TemporaryFile.txt", @"C:\TemporaryFiles\TemporaryFile.txt");

TeM He MeHee, eCTb MHOIO BelLLel, KOTOPble MOTyT NMONTU HE Tak C 3TOM NPOCTOMN onepaumne.
Hanpumep, 410, ecnn y nonb3oBaTens, 3anyckarwuwero sawy nporpammy, Het Jlucka ¢ METKOM «
C»? Y10 genatb, ecnv OHX 3TO caenanu, HO PELWNIN NepenmMeHoBaTb ero B «B» nnm «M»?

YTto genatb, ecnv UCXoaHbIV doain (dpaiin, B KOTOPbIA Bbl XOTUTE NEPEMECTUTB) OblN NepemMeLeH
6e3 Bawero Be4oMa - UIN YTO, ECNN OH NPOCTO He CyLlecTBYeT.

9710 MOXHO 0601TK, NpeaBapuTENbHO NPOBEPUB, CYWECTBYET NN UCXOOHbIVA qoaiin:

string source = @"C:\TemporaryFile.txt", destination = @"C:\TemporaryFiles\TemporaryFile.txt";
if(File.Exists ("C:\TemporaryFile.txt"))
{

File.Move (source, destination);

OT0 rapaHTUPYeT, YTO B 3TOT MOMEHT dpain OeCTBUTENIbHO CyWecTByeT U MOXeT OblTb
rnepemelleH B opyroe mecto. bbiBatoT cnyvam, Koraa npocToro Bbl30Ba rile.Exists OyaeT
HepocTaToyHo. Ecnm 310 He Tak, NnpoBepbTe elle pas, nepenanTe Nonb3oBaTeNo, YTO onepauns
3aBeplmnacb HeygayHo - unm obpaboTanTe NCKOHYEHME.

MckntoYEeHME FileNotFoundException - 9TO HE € AUHCTBEHHOE UCKIIIOYEHNE, C KOTOpPbIM Bbl,
BEpPOATHO, CTONNKHETECD.

Hunxe npmneeneHbl BO3AMOXHbIE NCKMHOYEHNA:!

IOException dain yxe cywecTtsyeT AN NCXOOHbIA painn He HanaeH.
ArgumentNullException 3HadeHue napameTpos Source v / unu Destination pasHo null.

3Ha4yeHune napameTpos Source n / nnu Destination NnycTo nnm
COOEPXUT HeLoNyCTUMbIE CUMBO/bI.

ArgumentException

Y Bac HeT HeobXoANMbIX pa3peLleHNin Ans BbINONHEHWS 3TOrO
OencTBuUS.

UnauthorizedAccessException

NcxonHbin, uenesoi nnn 3agaHHblil NyTb (bl) NpeBbIWwaroT
MakcvMmanbHyo onvHy. B Windows gnnHa nyTu gonxHa obiTb
MeHbLe 248 CMMBOJIOB, @ MMEHa (0annoB AONXHbl ObiTb MEHEE
260 cMMBONOB.

PathTooLongException

DirectoryNotFoundException  YKa3aHHbIA KaTanor He HakOeH.

NotSupportedException [yTn CcTOYHMKA UK HA3HAYeHMa UK UMeHa dpainos
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HaxopaTcsa B HegonycTuMoM doopmare.

MpounTtante Knacc System.lO.File oHnaiH: https://riptutorial.com/ru/dot-net/topic/5395/knacc-
system-io-file
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rnaea 30: KoooBble KOHTPaKThI

3aMmedyaHusa

KonoBble KOHTpaKTbl MO3BONSIOT KOMMUINPOBATDL MU aHaNM3NPOBaTb BPEMEHHbIE YCNOBUS
METOLOB M UHBAPUAHTHBIX YCNOBUIA AN 06 bEKTOB. DTN YCNOBUS MOTYT UCNOJIb30BATLCS AN
obecneyeHusi Toro, 4To6bl BbI3blBAOWME 1 BO3BPALLAEMbIE 3HAYEHUS COOTBETCTBOBAM
LEeNCTBMTENbHBIM COCTOSIHMAM Ans 06paboTkM NpunoxeHuid. [pyrne Buabl UCNONb30BaHNS
KOAOBbIX KOHTPAKTOB BK/tOYalOT B cebsi co3aaHme NOKYMeHTauUun.

Examples

Mpepnocbinkamu

I'IpeuBapMTeanble YCNOBUA NO3BONAIOT METOOaM NpenoCTaB/iATb MUHUMAJIbHbIE Tpe6yeMb|e
3Ha4YeHns nns BXOoOHbIX MapaMeTpoB

Mpumep...

void DoWork (string input)
{
Contract.Requires (!string.IsNullOrEmpty (input));

//do work

Pe3yanaT cTaTu4yeckoro aHanuaa ...

string 5 = null;
p.Dolork(s);

CodeContracts: requires is false: !string IsMullOrErmpty(input)

NMocTycnoBus

MocTycnoBms rapaHTMpYHOT, 4TO BO3BpallaeMble pe3ynbTatbl MeToaa 6yoyT COOTBETCTBOBATb
npenocTaBneHHOMY OnpeaeneHnto. To NPeaocTaBnseT Bbi3biBaloWeMy aboOHEHTY onpeaeneHne
oXupaemoro pesynbtarta. [1ocTycnoBus MOryT 4onyckaTb YNpPOLWEHHbIE UMMIAMKALMK, MOCKOSbKY
HEKOTOpble BO3MOXHblE pe3ynbTaTbl MOrYT ObiTb NPEOOCTAB/IEHbI CTATMYECKUM aHANN3aTOPOM.

Mpumep...

string GetValue ()
{

Contract.Ensures (Contract.Result<string>() != null);
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return null;

PeayanaT cTatTn4yeckoro aHanuaa ...

string GetValue()

1
Contract.Ensures{Contract.Result<string>() != null};
return null;
¥ CodeContracts: Invoking method 'GetValue' will always lead to an error. If this is wanted, consider adding Contract.Requires(false) to

KoHTpakThbl ona nHrepdpencos

Ncnonb3ys KonoBble KOHTPaKTbl, MOXHO 3aK04MTb JOrOBOP C MHTEPAOECOM. OTO AenaeTcs
nyTeMm o6 bsiBNeHns abCcTpakTHOrO Knacca, KoTopblii CBS3blIBAeT MHTepdoeicol. IHTepdoeiic
LONXEH OblTb MOMEYEH aTPUOYTOM contractClassattribute d ONPEAENEHNEe KOHTpaKTa
(abCTpakTHbIA KNnacc) AONXKHO OblTb MOMEYEHO aTPUOYTOM ContractClassForAttribute

Mpumep C # ...

[ContractClass (typeof (MyInterfaceContract)) ]
public interface IMyInterface
{
string DoWork (string input);
}
//Never inherit from this contract defintion class
[ContractClassFor (typeof (IMyInterface)) ]
internal abstract class MyInterfaceContract : IMyInterface
{
private MyInterfaceContract () { }

public string DoWork (string input)
{
Contract.Requires (!string.IsNullOrEmpty (input));
Contract.Ensures (!string.IsNullOrEmpty (Contract.Result<string>()));

throw new NotSupportedException();

}
public class MyInterfaceImplmentation : IMyInterface
{

public string DoWork (string input)

{

return input;

PeayanaT cTatTn4yeckoro aHanuaa ...

var m = new MyInterfaceImplmentation();
var ret = m.Dokork(null),

CodeContracts: requires is false: !string.JsMNull OrEmpty(input)
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YcraHoBKa U BKJ/IlOYEeHMe KOO O0BbIX KOHTPAKTOB

XOT$ system.Diagnostics.Contracts BK/IIOYEH B .Net Framework. YTobbl ucnonb3osatb Konosble
KOHTPaKThbl, Bbl JOJIXHbl YCTAHOBUTbL pacwupeHns Visual Studio.

B pa3gefie « Extensions and Updates HaAMOWUTE « Code Contracts 3aTEM YCTAHOBWUTE Code Contracts
Tools € Code Contracts Tools

-

Extensions and Updates

I Installed Sort by: |Helevance '|

4 Online @" Code Contracts for .NET

4 Visual Studio Gallery Code Contracts are static library metheods used from any MET
Search Results
I Controls
I Templates
b Tools
I Samples Gallery

program to specify the code’s behavior. Runtime checking and stati...

I Updates (1)

code co

Create
Downl
Rating:
More Ir
Report |

Mocne ycTaHOBKU MHCTPYMEHTOB Bbl JOMXHbI BKITIOYNTb Code Contracts B CBO€ pelleHue Project.
Kak MUHUMYM, Bbl, BEPOSTHO, 3aXOTUTE BKNIIOYUTb static Checking (MPOBEPbTE Mocne coopkm).
Ecnu Bbl peannayete 6nbnmoTeky, kotopas 6yaoeT MCNonb30BaTbCS APYrUMIA PELIEHNSMN, Bbl
MOXEeTe TakXe PacCMOTPETb BO3MOXHOCTb BK/IKOYEHWS Runtime Checking .
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Resources [7] Perform Runtime Contract Checlking | Full Only Public Suface Contracts
Services Custom Rewrter Methods Assert on Contract Failure
e Aszembh Class Ca — — es Checking
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o Static Checking
Signing Perform Static Contract Checking IUndestanding the static checker
Securi
Y Check in background Show sgquigglies Fail build on wamings
Publish Check non-null Check anthmetic Check amay bounds
Code Analysis - Check missing public requires ] Check missing public ensures
Check enum writes

Check redundant assume Check redundant condtionals

Show ertry assumptions [] Show extemal assumptions

Suggest requires Suggest readonly fields [] Suggest object invarants
Sugogest asserts to contracts Suggest necessary ensures
Imfer requires [ Infer invarants for readonty
[ Infer ensures Infer ensures for autoproperties
Cache results S0L Server
[] Skip the analysis if cannot connect to cache
low hi
D Ee optimistic on extemal AP
Waming Level:

[ Baseline Update

Contract Reference Assembly
| Build - 7] Emit contracts into XML doc file

Advanced
BExtra Contract Librany Paths
BExra Rurtime Checker Options
BExra Static Checker Options

MpounTtanTte Konosblie KOHTpaKTbl OHNamH: https://riptutorial.com/ru/dot-net/topic/1937/konoBble-
KOHTPaKTbl
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rnasa 31: Konnekuuu

3aMmedyaHusa

CylecTByeT HECKONIbKO BUOOB KONNEKLWIA:

® Array

® List

® Queue

® SortedList
® Stack

* TONKOBbIA CNOBapb

Examples

CospaHue MHUUNaNTN3NPOBaHHOIO Crnucka ¢ ucnosib3osaHnem
noNib3oBaTeJ/IbCKUX TUMNoOB

public class Model

{
public string Name { get; set; }
public bool? Selected { get; set; }

34ech y Hac ecTb knacc 6e3 KOHCTPYKTopa C AByMsi CBOMCTBAMM: name U Nullable boolean property
selected . ECNIN Mbl XOTUM MHMUMANN3NPOBATD List<Model> , AN €O BbIMNOMHEHUS CyWeCTBYeT
HECKOJIbKO pa3HbIX CNOCO60B.

var SelectedEmployees = new List<Model>
{

new Model () {Name = "Iteml", Selected = true},
new Model () {Name = "Item2", Selected = false},
new Model () {Name = "Item3", Selected = false},
new Model () {Name = "Item4"}

}i

30€ecb Mbl CO30,AEM HECKOJIBKO new 9K3EMMNSPOB HALWEr0 KNacca vodel Y MHULMANU3VPYEM UX
LaHHbIMW. YTO fenatb, ecnu Mbl o6aBuM KOHCTPYKTOP?

public class Model
{

public Model (string name, bool? selected = false)
{
Name = name;
selected = Selected;
}
public string Name { get; set; }
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public bool? Selected { get; set; }

OT0 NO3BONSET HAM HEMHOIO NHNUMann3npoBatb Hall CMCOK.

var SelectedEmployees = new List<Model>
{

new Model ("Mark", true),

new Model ("Alexis"),

new Model ("")
bi

Y710 OTHOCMTENBLHO KNacca, B KOTOPOM OLIHNM U3 CBOWNCTB SBMISIETCS cam Knacc?

public class Model

{
public string Name { get; set; }
public bool? Selected { get; set; }

public class ExtendedModel : Model
{
public ExtendedModel ()
{
BaseModel = new Model () ;

public Model BaseModel { get; set; }
public DateTime BirthDate { get; set; }

ObpaTute BHMMaHNE, 4TO Mbl BEPHY M KOHCTPYKTOP KNacca mModel YTOObI HEMHOIO YNPOCTUTb

npumep.

var SelectedWithBirthDate = new List<ExtendedModel>
{
new ExtendedModel ()
{
BaseModel = new Model { Name = "Mark", Selected = true},
BirthDate = new DateTime (2015, 11, 23)
by
new ExtendedModel ()

BaseModel = new Model { Name = "Random"},
BirthDate = new DateTime (2015, 11, 23)

}i

O6paT|/|Te BHMMaHMe, 4TO0 Mbl MOKEM MNOMEHATb Halll List<ExtendedModel> C NMOMOLLbIO

Collection<ExtendedModel> , ExtendedModel[] , object[] WIN OaXe NPOCTO [] .
Ouepenp
B .Net ucnonb3yeTcsi KONneKUnst ans yrnpasneHnsi 3Ha4eHNSIMUA B ouene , UCTIONb3YHOLLE
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kKoHuenuuo FIFO (first-in first-out) . enqueue (1 item) 04epenen ABNAETCA METOL frnqueue (T item)
KOTOPbIA MCMONb3yeTcs NS A00aBNeHns 3NEMEHTOB B 04epedb U nequcue () KOTOPBINA

ncnonb3yeTcd ongd nosiy4eHns nepBoro afieMeHTa n yganeHnsa ero n3 odepegn. Obuwas Bepcu
MOXEeT UCMNO/b30BaTbCH KaK cneiyownn Ko ans oyepenmn CTpok.

CHavana nobaBbTe NPOCTPAHCTBO MMEH:

using System.Collections.Generic;

N ncnonb3oBatb ero:

Queue<string> queue = new Queue<string>();

queue.Enqueue ("John") ;
queue.Enqueue ("Paul") ;
queue.Enqueue ("George") ;
queue.Enqueue ("Ringo") ;

string dequeueValue;

dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return

CyulecTByeT He 0bWmMiA BApMaHT Tuna, KoTopblii paboTaeT ¢ o6 bekTamu.

[MpocTpaHCTBO UMEH:

using System.Collections;

John
Paul
George
Ringo

[obaBbTe 0bpaszeL kona ans He oblwein oyepeau:

Queue queue = new Queue();
queue.Enqueue ("Hello World"); // string
queue.Enqueue (5); // int
queue.Enqueue (1d); // double

queue .Enqueue (true); // bool

queue .Enqueue (new Product ()); // Product object

object dequeueValue;

dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return
dequeueValue = queue.Dequeue(); // return

Hello World (string)

5 (int)

1d (double)

true (bool)

Product (Product type)

CywecTByeT Takxe MeTtoq Peek (), koTopblil Bo3BpawaeT 06 bekT B Havane o4yepenn, He yaanss

ero.

Queue<int> queue = new Queue<int>();
queue.Enqueue (10) ;
queue.Enqueue (20) ;
queue.Enqueue (30) ;
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queue.Enqueue (40) ;
queue.Enqueue (50) ;

foreach (int element in queue)

{

Console.WriteLine (1) ;

Bbixon (6e3 cHATMSA):

10
20
30
40
50

cTek

CyuwectyeT konnekums B .Net, ucnonbdyemas ons ynpaBneHns 3Ha4eHNSIMUN B stcack ,
ncnonbaytowem KoHuenuuio LIFO (last-in first-out) . OCHOBaMn CTEKOB SABNSAETCH METOL rush (T
Ltem) KOTOPbIA UCNONb3yeTcs Ans [o6aBneHns 9N1EMEHTOB B CTEK U rop () KOTOPbIA MCNONb3YeTCS
ans pobaBneHns NnocnenHero anemMeHTa n yaaneHus ero ua cteka. Obwas Bepcms MoXxet
NCMNONb30BaTbCH KaK Crenyownin kog ona oyepenmn CTpok.

CHavana nobaBbTe NPOCTPAHCTBO NMEH:

using System.Collections.Generic;

N NCNOJIb30BAaTb €ro:

Stack<string> stack = new Stack<string>();
stack.Push ("John") ;

stack.Push ("Paul");

stack.Push ("George") ;

stack.Push ("Ringo") ;

string value;

value = stack.Pop(); // return Ringo
value = stack.Pop(); // return George
value = stack.Pop(); // return Paul
value = stack.Pop(); // return John

CywwecTByeT He 0bWWin BapuaHT Tuna, KoTopblil pabotaeT c o6bekTamu.

[MpocTpaHCTBO UMEH:

using System.Collections;

N obpaseL koaa He obuwero Habopa:
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Stack stack = new Stack();
stack.Push ("Hello World"); // string
stack.Push(5); // int
stack.Push(1d); // double

(

(

stack.Push (true); // bool
stack.Push (new Product ()); // Product object

object value;

value = stack.Pop(); // return Product (Product type)
value = stack.Pop(); // return true (bool)

value = stack.Pop(); // return 1d (double)

value = stack.Pop(); // return 5 (int)

value = stack.Pop(); // return Hello World (string)

CywecTByeT Takxe meTtoq Peek (), KoTopblil BO3BpawaeT nocnenHuin fobaBneHHbId 3N1EMEHT, HO
He yaoansieT ero u3 stack .

Stack<int> stack = new Stack<int>();
stack.Push (10) ;
stack.Push (20) ;

var lastValueAdded = stack.Peek(); // 20

Mo>XHO BbINONHUTb nTepauunio no aNeMeHTam B CTeke, U OH 6yueT CO6J'||O,U,8.TI: nopsaaokK cteka (
LIFO).

Stack<int> stack = new Stack<int>();

stack.Push (10);

stack.Push (2

stack.Push (3
(4
(5

7
7
stack.Push
stack.Push

0)
0)
0);

0);

foreach (int element in stack)
{

Console.WriteLine (element) ;

Bbixon (6e3 cHATMSA):

50
40
30
20
10

MUcnonb3oBaHue MHUUMNaNnN3aTtopos Konnekummn

HekoTopble Tvnbl KONNEKUMA MOTYT OblTb MHMLMANM3MPOBAaHbI BO BPEMS 00 bSIBNEHUSI.
Hanpwvmep, cnenytowmin onepaTtop co3faeT U MHULMANN3NPYET numbers C LIENBIMUA YACNAMN:

List<int> numbers = new List<int>() {10, 9, 8, 7, 7, 6, 5, 10, 4, 3, 2, 1};
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BHyTpeHHe komnunsTop C # gpakTuyeckn npeobpasyeT aTy UHMLMANM3aUnIO B CEPUIO BbI3OBOB
meTona Add. CnepnoBatenbHO, Bbl MOXETE UCMONb30BaTb 3TOT CUHTAKCUC TONbKO ANS
KONNeKunid, KoTopble (pakTUYECKN NOAAEPXMBAKOT METOL Add .

Knacchbl stack<T> U gueue<T> HE NOAAEPXMBAKOT €rO.

Insg cnoXxHbix HABOPOB, TAKMX Kak KNACC pictionary<TKey, Tvalue> , KOTOPbIE MPUHMMAIOT Napbl
KoY / 3HaYeHMe, Bbl MOXETE yKasdaTb Kax Ayt napy ko4 / 3Ha4eHne Kak aHOHUMHbIA TM B
CNUCKe MHULMANN3aTopoB.

Dictionary<int, string> employee = new Dictionary<int, string> ()
{{44, "John"}, {45, "Bob"}, {47, "James"}, {48, "Franklin"}};

[MepBbii aNEMEHT B KaX 0 nape - 370 KoY, a BTOPOW - 3HaYeHue.

MpounTtante Konnekuum oHnaiH: https://riptutorial.com/ru/dot-net/topic/30/konnexuunm
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rnaBa 32: KOHTEKCTbl CUHXPOHU3aLUUN

3aMmedyaHusa

KOHTEKCT CrHXpOoHM3aumm - 3To abcTpakumsi, KoTopas No3eonsieT NoTpebnsTb Kom Ans
nepenayv eanHUL, paboTbl NNAHMPOBLLKKY, He Tpebys MoHMMaHWs Toro, Kak byneT
3annaHvpoBaHa pabora.

KOHTEKCTbl CMHXPOHM3aUMK TPaANLMOHHO UCNONb3yoTCs Ans obecneyeHunst Toro, 4Tobbl kKoa,
3arnyckarsncs B onpenenieHHom notoke. B npunoxennsax WPF n Winforms ctpykTypa
NPeacTaBfIeHNS SynchronizationContext MPEACTABNAOWAA NOTOK MOMb30BaATENbCKOrro
nHTEeperica, NPeaoCTaBnaeTCs Kapkacom npeactasneHns. Takum obpasom,
SynchronizationContext MOXHO paccMatpuBaTh kak WwWabnoH-npon3BoanTenb-notTpebutens ons
neneratoB. Pabounii NOTOK co3gaer UCNONHAEMbIN KoL (GeneraT) U CTaBuT ero B o4epenb Unu
noTpebaseT KOHTYP CO0bWeHNs NoNb30BaTENbCKOro NHTEPAErica.

I'Iapanneanaﬂ bubnmnoteka 3agad npepoctaBnseT PyHKUMN aBTOMaTU4YeCcKoro 3axeara v
MCNoJib30BaHNA KOHTEKCTOB CUHXPOHU3aLU K.

Examples

BbinosHUTL KOO, B NOTOKE NONb30BaTe/IbCKOro nHtepdpenca nocne
BbINOJIHEHNS (POHOBOM pPaboThI

B aTOM npuMepe nokasaHo, Kak 0OHOBMTb KOMMOHEHT MONb30BaTeIbCckoro UHTepdeiica 13
(POHOBOro NOTOKA C MOMOLbKO SynchronizationContext

void Button_Click (object sender, EventArgs args)
{
SynchronizationContext context = SynchronizationContext.Current;
Task.Run(() =>
{
for(int i = 0; i < 10; 1i++)
{
Thread.Sleep (500); //simulate work being done
context .Post (ShowProgress, "Work complete on item " + 1i);

void UpdateCallback (object state)

{
// UL can be safely updated as this method is only called from the UI thread
this.MyTextBox.Text = state as string;

B aTom nprmepe, ecnv Bbl NOMbITANNCH HANPSMYK OOHOBUTb MyTextBox.Text BHYTPU LUMKNA for ,

https://riptutorial.com/ru/home 134



Bbl nonyynte OLIJVI6Ky MOTOKOBOW MyTextBox.Text . UpdateCallback OENCTBUE UpdateCallback B
SynchronizationContext , TEKCTOBOE MNoJie obHOBNSIETCSA B TOM X€ noToke, 4TO U B OCTalbHOM
NnoNb30BaTENbCKOM UHTEpPdoelice.

Ha npakTuke 0oO6HOBNEHUS nporpecca A0/>XKHbl BbIMONMHATbCA C UCMNOJIb30OBAHNEM 3K3eMnisgpa
System.IProgress<T> . Peanmaaums no YMOJTYAHUIO System.Progress<T> dBTOMATU4YE€CKN Q)I/IKCVIpyeT
KOHTEKCT CMHXPOHM3aunn, Ha KOTOPOM OH CO34aH.

Mpountante KOHTEKCTbI CUHXPOHU3aUMKM oHNanH: https://riptutorial.com/ru/dot-net/topic/5407/
KOHTEKCTbI-CUHXPOHU3aLUK
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rnasa 33: MHOronoTo4yHoOCTb

Examples

J.ocTyn K anemeHTam ynpasneHus oopMbl U3 APYrux NOTOKOB

Ecnu Bbl X0TTE N3MeHNTb aTpubyT aneMeHTa ynpaBneHus, Takoro kak TEKCTOBOE None nim
SAPNbIK U3 OPYroro notoka, kpome notoka GUI, co3aasluero aneMeHT ynpaBneHusl, BaM npuaetcs
€ro Bbl3blBaTb, MHA4Ye Bbl MOXETE NONy4nTb coobleHne 06 owmnobke:

«HeBepHas onepauusi nonepeyHoro notoka: Control ‘control_name' obpalaetcs 13
noToka, OT/INYHOro OT NOTOKA, B KOTOPOM OH BbiNl co3aaH.”

Wcnonb3ys aTOT NpuMepHbI Kog B popme system.windows.forms, Bbl NONy4YnTE NCKNIOYEHME C
3TUM coobLeHneM:

private void button4_Click (object sender, EventArgs e)
{
Thread thread = new Thread (updatetextbox) ;
thread.Start () ;

private void updatetextbox ()
{
textBoxl.Text = "updated"; // Throws exception

BmecTo aT0ro, ecnuv Bbl XOTUTE U3MEHUTb TEKCT TEKCTOBOrO MOJS U3 MOTOKA, KOTOPbINA He
Bnageet um, ncnonbadymnte Control.Invoke nnn Control.Begininvoke. Bbl Tak>xe MoxeTe
ncnonb3osatb Control.InvokeRequired ons npoBepkn He0OX0AMMOCTU NCMONb30BAHNS 3NEMEHTA
yrnpaBneHus.

private void updatetextbox ()
{
if (textBoxl.InvokeRequired)
textBoxl.BeginInvoke ( (Action) (() => textBoxl.Text = "updated"));
else
textBoxl.Text = "updated";

Ecnu Bam HyXXHO genatb 3T0 4acTo, Bbl MOXETE HanucaTb paclmpeHne ONs Bbi3biBaeMblX
06beKTOB, YTOObI YMEHbWUTbL KONMYECTBO KOAa, HE06X0ANMOro ANs BbINONHEHUS 3TOW
NPOBEPKU:

public static class Extensions
{
public static void BeginInvokeIfRequired(this ISynchronizeInvoke obj, Action action)

{
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if (obj.InvokeRequired)

obj.BeginInvoke (action, new object[0]);
else

action();

I 06HOBNEHNE TEKCTOBOrO NONS M3 N0OOro NoToka CTaAHOBUTCS HEMHOMO npouie:

private void updatetextbox ()

{
textBoxl.BeginInvokeIfRequired(() => textBoxl.Text = "updated");

VmenTe B BMAy, 4to Control.Begininvoke, ncnonb3yembii B 3TOM NpuMepe, SBnsaeTcs
ACVHXPOHHbIM, 4TO O3HA4YaeT, YTO KO4, NOCTYynNuBLWWIA nocne Bbidosa Control.Begininvoke, moxeTt
ObITb 3anylweH cpasy nocne Toro, 6bin K ewe BbINONHEH NepeaaHHbIn generart.

Ecnu Bam HyxHO ybeantbcs, 4To textBox1l 06HOBNEH A0 NPOLONXEHWS, BMECTO 3TOMO
ncnonbayiite Control.Invoke, KOTopbI 3a610KMPYET Bbi3blBAIOWMIA NOTOK A0 TEX MOpP, NOKa Baw
fnenerar He bynet BbinonHeH. ObpaTnTe BHUMAHME, YTO 3TOT NOAXOA MOXET 3HAYNTENbHO
CHM3UTb Ball KOA, eCNv Bbl AenaeTe MHOro BbI30BOB C BbI3OBOM M OTMeYaeTe, YTO OH 3aTOPMO3UT
Balle npunoxeHue, ecnun saw notok GUI xaeT, Koraa Bbi3biBaloWMiA MOTOK 3aBEPLINT UK
0cBOOOANT COXPaHEHHbI pecypc.

MpounTante MHOronoTo4HOCTb OHNarH: https://riptutorial.com/ru/dot-net/topic/3098/
MHOMOMOTOYHOCTb
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rnaea 34: Hactponka npuBA3Ku npouecca n
noToka

napameTpbl

Llenioe Y1cno, onucbiBatollee Habop NPOLIECCOPOB, HA KOTOPLIX pa3peLleH
3anyck npouecca. Hanpumep, B 8-NpoLeCcCcopHO cUcTeMe, eCnin Bbl XOTUTE,

CpPOLCTBO
4yTOObI BaL NPOLIECC BbINONHSNICA TONBbKO Ha npoueccopax 3 n 4, Bbl BblbpaeTe
adpPmHHOCTL cneaytowmnm obpasom: 00001100, koTopas paBHa 12
3aMmevyaHusd

COBMeCTMMOCTb MpoLieccopa C NoTOKOM - 3T0 Habop NPOLECCOPOB, K KOTOPbIM OH UMeeT
OTHoweHne. [pyrumu crnosamu, 3T0 MOXeT BbiTb 3annaHMPOBaHO ANs 3anycka.

A brHHOCTb NpoLeccopa NpeacTaBnseT Kaxablid npoueccop kak 6ut. but 0 npeactasnser
npoLeccop 0avH, 6uT 1 npenctaBnseT BTOPO NPOLECCOP U Tak fanee.

Examples

NMonyuuTtb Macky cnuaHusa npouecca

public static int GetProcessAffinityMask (string processName = null)
{

Process myProcess = GetProcessByName (ref processName) ;

int processorAffinity = (int)myProcess.ProcessorAffinity;
Console.WritelLine ("Process {0} Affinity Mask is : {1}", processName,
FormatAffinity (processorAffinity));

return processorAffinity;

}

public static Process GetProcessByName (ref string processName)
{
Process myProcess;
if (string.IsNullOrEmpty (processName))
{
myProcess = Process.GetCurrentProcess();
processName = myProcess.ProcessName;
}
else
{

Process|[] processlList = Process.GetProcessesByName (processName) ;
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myProcess = processList[0];

}

return myProcess;

private static string FormatAffinity (int affinity)
{

return Convert.ToString(affinity, 2).PadLeft (Environment.ProcessorCount, '0');

MNpumep ncnonb3oBaHUs:

private static void Main (string[] args)

{
GetProcessAffinityMask () ;

Console.ReadKey () ;
}
// Output:
// Process Test.vshost Affinity Mask is : 11111111

YcTaHOBUTb MacKy cpoacTBa npouecca

public static void SetProcessAffinityMask (int affinity, string processName = null)

{

Process myProcess = GetProcessByName (ref processName) ;

Console.Writeline ("Process {0} O0ld Affinity Mask is : {1}", processName,
FormatAffinity ((int)myProcess.ProcessorAffinity));

myProcess.ProcessorAffinity = new IntPtr(affinity);
Console.WritelLine ("Process {0} New Affinity Mask is : {1}", processName,
FormatAffinity ((int)myProcess.ProcessorAffinity));

}

anMepMCﬂOﬂb3OBaHMHZ

private static void Main(string[] args)

{
int newAffinity = Convert.ToInt32("10101010", 2);
SetProcessAffinityMask (newAffinity);

Console.ReadKey () ;
}
// Output
// Process Test.vshost 0ld Affinity Mask is : 11111111
// Process Test.vshost New Affinity Mask is : 10101010

[MpounTante HacTponka npnBsa3kM npouecca 1 notoka oHnamH: https://riptutorial.com/ru/dot-
net/topic/4431/HacTporka-npmnBa3KN-npoLecca-n-noToka
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rnasa 35: HACTPOUKM

Examples

AppSettings n3 ConfigurationSettings B .NET 1.x
YcTapesluee ucnonb3oBaHue

Knacc ConfigurationSettings 6bin UCXoAHbIM CNOCO60M Nony4yeHns HacTpoek ans coopkn B .NET
1.0 n 1.1. OH 6bIn 3aMeHeH knaccom ConfigurationManager n knaccom WebConfigurationManager

Ecnu y Bac ecTb [1Ba k/to4a C TEM XK€ UMEHEM B Pa3LeNe appsettings (paina KOHUrypaumm,
MCnoNb3yeTcs NoCneaHWA.

app.config

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<appSettings>
<add key="keyName" value="anything, as a string"/>
<add key="keyNames" value="123"/>
<add key="keyNames" value="234"/>
</appSettings>
</configuration>

Program.cs

using System;
using System.Configuration;
using System.Diagnostics;

namespace ConsoleApplicationl
{
class Program

{
static void Main ()
{
string keyValue = ConfigurationSettings.AppSettings|["keyName"];
Debug.Assert ("anything, as a string".Equals (keyValue)) ;

string twoKeys = ConfigurationSettings.AppSettings|["keyNames"];
Debug.Assert ("234" .Equals (twoKeys)) ;

Console.ReadKey () ;

UreHune AppSettings na ConfigurationManager B .NET 2.0 u 6onee no3gHux
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BepcUsX

Knacc ConfigurationManager nogoepXmnBaeT CBOMCTBO appsettings , KOTOPOE MNO3BONSET
NPOLONXUTb YTEHNE NapaMeTpPoB U3 pasfena appsettings dpamna KOHUrypaumm Tak xe, Kak u .
NET 1.x.

app.config

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<appSettings>
<add key="keyName" value="anything, as a string"/>
<add key="keyNames" value="123"/>
<add key="keyNames" value="234"/>
</appSettings>
</configuration>

Program.cs

using System;
using System.Configuration;
using System.Diagnostics;

namespace ConsoleApplicationl

{

class Program

{

static void Main ()

{
string keyValue = ConfigurationManager.AppSettings["keyName"];
Debug.Assert ("anything, as a string".Equals (keyValue));

var twoKeys = ConfigurationManager.AppSettings["keyNames"];
Debug.Assert ("234" .Equals (twoKeys) ) ;

Console.ReadKey () ;

BBeneHune B CTPOro TMNMM3NPOBaHHYIO NOAAEPXKY MPUITOXEHUN U
nosb3oBaTeNbCKUX HacTpoek u3 Visual Studio

Visual Studio nomoraeTt ynpaBnsiTb HACTPONKaMN NONb30BATENS U NPUNOXeHNs. icnonb3oBaHue
3TOro noaxoga MMeeT 3TN npenmyllecTsa nepen NCnob3oBaHNEM pasaena appsettings (panna
KOHdoUrypaumu.

1. HacTpoliku MOXHO caenaTb CTPOro TUNU3NPOBaHHbIMK. J1l0B0i TV, KOTOPbIA MOXET ObiTb
cepvanu3oBaH, MOXeT NCNONb30BaThCA ANA 3HAYEHNS HACTPOEK.

2. HacTtpoiiky nprnoXeHns MOXHO Nerko oTAeNNTb OT NONb30BaTENbCKUX HACTPOEK.
MapameTpbl NPUNOXEHNS XPaHSATCS B OOHOM doaine KOHPUrypaLmnn: web. config AN BED-
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canToB 1 BeH-npunoxeHuin n app.config, nepenmMeHoBaHHbIX B cO0pPKY .exe.config, roe
cbopka - aT0 MMS ncrnonHaemoro ganna. Nonb3oBaTenbckne HAaCTPONKN (He
ncnonb3yemble BEO-NPoeKkTaMmn) XpaHsaTCs B dpaiine user.contig B Nanke Application Data (B
3aBNCUMOCTN OT BEPCUUN OrnepaLMOHHON CUCTEMDI).

3. MapameTpbl NpunoxeHns n3 6bNNMoTek KNaccoB MoryT 6biTb 06 beANHEHbI B 0AMH doaiin
KOHdpurypauumn 6e3 pucka KOHMKTOB MMEH, MOCKOJIbKY Kaxaas bubnmoTteka Knaccos
MOXET MMeTb CBOI CODCTBEHHBIN pasnesn HacTpOoeK.

B 60/1bWWHCTBE TUMOB MNPOEKTOB KOHCTPYKTOP CBONCTB NPOEKTA UMEEeT BKNamKy « [lapameTtpol »,
KOoTopas siBNsSieTCs OTNPaBHOM TOYKOWA ANs CO3AaHNS NONb30BaTENbCKMX NMPUNOXEHWA 1
nonb30BaTENbCKMX HACTPOeK. [NepBoHa4YanbHO Bknaaka «lMapameTpbl» 6yaeT nycToi, C O4HON
CCbINKOW ANA cO34aHnNs chaiina HacTpoek no ymonyanHutio. LLlenyok no ccbinke npnBoanT K
CnenywmnM N3MEHEHNSAM:

1. Ecnu dpann koHpurypaumm ( app.config UM web.config ) HE CYWECTBYET ANS NMPOEKTa, OH
Oynet co3naH.

2. Bknapka «HacTporiku» 6yneTt 3aMeHeHa 3NeMeHTOM yrnpaBfieHnst CETKOI, KOTOPbIA
MO3BONNT BaM CO3aBaTb, peaakTMpoBaTh M yaansaTb 3anncy OTAeNbHbIX HACTPOEK.

3.B o6o3peBaTene peLueHMVI B 9/1EMEHTE CBOMNCTB Properties ,D,O63.BJ'IeH 3NeMeHT
Settings.settings . OTKprTI/Ie 9TOro aneMeHTa OTKpOeT BKNagKy <<HaCTpOVIKI/I>>.

4. B nanke « properties » B Nanke npoekTa nob6aBneH HOBbIN haifl C HOBbIM YACTUYHbIM
KNnaccoM. DTOT HOBbI gpann Ha3bIBAETCH settings.Designer._ (.CS, .vb u 1. [1.), A knacc
Ha3blBAETCH settings . KNnacc reHepmpyeTcs KoAoM, NO3TOMY ero Henb3s pefakTnposaTb,
HO Knacc SiIBNSIETCS YaCTUYHBIM KNIaCCOM, MO3TOMY Bbl MOXETE paclmpuTb Knacc, Lobasns
DOMNONIHNTENbHbBIE 3IEMEHTbI B OTAEeNbHbIN hpann. Kpome Toro, knacc peanvsyetcs ¢
ncnonb3oBaHneM WwabnoHa Singleton, BbicTaBNss 3k3eMnnsp singleton ¢ CBOACTBOM pefault

Korna Bbl fobaBnsiete kax Ayt HOBYHO 3anncb Ha Bknaaky «HacTtpoiku», Visual Studio
BbIMONHAET cnegyowme ase 3anayu:

1. CoxpaHsieT HacTporKy B hanne KoHpurypaumm B HacTpansaemom pasgene
KOHQourypauuu, npegHasHa4eHHOM Ans ynpasneHns knaccom Settings.

2. CospaeT HOBbI YneH B knacce «lapameTpbl» AN YTEHUS, 3aNUCK 1 NPeACTaBNEeHNS
HacTpOek B OnpeaeneHHoM Tune, BbIbpaHHOM Ha Bknanke «HacTpoiku».

UTeHue cTporo TNM3mpoBaHHbIX NapaMeTpoB U3 NONb30BaTeNIbCKOro
pasnena dpanna KoHcpurypauum

HaunHas ¢ HoBOro knacca HacTpoek U HacTpamnBaeMol KOHGUrypaLmn:
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Application Synchronize €» View Code  Access Modifier: Internal

Build

Build Events Application sethings allow you to store and retrieve property settings and other information for
your application dynamically. For example, the application can save a user's color preferences,

Debug then retrieve them the next time it runs. Learn more about application settings...

Resources

Services Mame Type Scope Value

Reference Paths
Signing
Security
Publish

Code Analysis

[obaBbTe NapameTp NpunoxeHus c uMeHem ExampleTimeout, MCNonb3ys BpeMmst
System.Timespan 1 yctaHoBuTe 3HavyeHue 1 MuHyTa:

Marne Type Scope Walue
o ExarmnpleTimeout | System.Time5pan ~ | Application |~ 00:01§00

L o o

CoxpaHunTe CBOMCTBA NPOEKTa, B KOTOPOM COXPaHAIOTCA 3anncuy BKnankm «Hactpoiku», a Takxe
MOBTOPHO co3aaeTcsi COBCTBEHHbIN knacc «IMapaMeTpbl» 1 0BHOBNSIETCS haiin KOHPUrypaumm
npoekTa.

Wcnonb3yiite HacTporky us kona (C #):

Program.cs

using System;
using System.Diagnostics;
using ConsoleApplicationl.Properties;

namespace ConsoleApplicationl

{

class Program
{
static void Main ()
{
TimeSpan exampleTimeout = Settings.Default.ExampleTimeout;
Debug.Assert (TimeSpan.FromMinutes (1) .Equals (exampleTimeout)) ;

Console.ReadKey () ;

https://riptutorial.com/ru/home 143


http://i.stack.imgur.com/ccuKH.png
http://i.stack.imgur.com/bVMK4.png

MNMop KpbilKamu

MpocMoTpuTe dhainn KoHgUrypaumum npoekTa, 4Tobbl y3HaTb, kak 6bina co3gaHa 3anvcb
napameTpa NpUnoXeHus:

app.config (Visual Studio aBTomMaTnyeckn 06HOBNSET)

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<configSections>
<sectionGroup name="applicationSettings"
type="System.Configuration.ApplicationSettingsGroup, System, Version=4.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089" >
<section name="ConsoleApplicationl.Properties.Settings"
type="System.Configuration.ClientSettingsSection, System, Version=4.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089" requirePermission="false" />
</sectionGroup>
</configSections>
<appSettings />
<applicationSettings>
<ConsoleApplicationl.Properties.Settings>
<setting name="ExampleTimeout" serializeAs="String">
<value>00:01:00</value>
</setting>
</ConsoleApplicationl.Properties.Settings>
</applicationSettings>
</configuration>

Ob6paTute BHUMaHWE, YTO PaA3AEN appsettings HE UCMONb3YyeTCs. Pa3aen applicationsettings
COLEPXMUT HacTpanBaeMblin pa3nen, CooTBETCTBYIOWUIA onpeneneHHoMY NPOCTPaHCTBY UMEH,
KOTOPbIA UMEET BNEMEHT setting ANS KAXO0N 3anmcn. Tun 3Ha4eHUs He coxpaHsaeTcs B hanne
KOHOoUrypaumm; oH M3BECTEH TONbKO KNACCY settings .

HOCMOTpI/ITe B KN1aCCe « settings », 4TOObI Y3HAaTb, KakK OH UCMOJIb3YET KNAaCC ConfigurationManager
ONA YHTEeHUsA 3TOro HacTpamBaemoro pasgena.

Settings.designer.cs (ang npoektos C #)

[global::System.Configuration.ApplicationScopedSettingAttribute ()]
[global::System.Diagnostics.DebuggerNonUserCodeAttribute ()]
[global::System.Configuration.DefaultSettingValueAttribute ("00:01:00") ]
public global::System.TimeSpan ExampleTimeout {
get {
return ((global::System.TimeSpan) (this["ExampleTimeout"]));

ObpaTtute BHMMaHMe, 4T0 OblN CO30aH pefaultSettingvaluehttribute A1 COXPAHEHUS 3HAYEHUSI,
BBELEHHOro Ha Bknaake «[MapameTpbl» B «[n3aiiHepe CBOMCTB NpoekTa». Ecnu B dpaiine
KOHCOUrypauum oTCyTCTBYET 3anincb, 3TO 3HAYEHNE N0 YMONYaHMIO NCMONb3yeTCsl.

https://riptutorial.com/ru/home 144



lNpounTanmte HacTponkn oHnarmH: https://riptutorial.com/ru/dot-net/topic/54/HacTpoiku
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rnasa 36: O630p napannenbHOn 6UO6NNOTEKMN
3agau (TPL)

3aMmedyaHus

MapannenbHas 6ubnuoTteka 3afnay npeacrtasnsiet coboi Habop 0bwenocTynHbIX TMNoB 1 API,
KOTOpble 3HAYMTENBHO YNpoLaloT nNpouecc LobaBneHns napannenuama 1 napanneniama B
npunoxeHune. .Cetb. TPL 6bin BBeAeH B .Net 4 1 ABNsSieTCS peKOMeHIyeMbIM CMOCOH0M
HanMcaHUs MHOronOTOYHOrO U NapasnnenbHOro Koaa.

TPL 3a60T1TCS O NnaHMpoBaHUy paboTbl, BNN30CTY NOTOKOB, NOALEPXKKE OTMEHbI, yNpPaBNeHM
COCTOSIHMEM 1 HanaHCMpPOBKE Harpy3ku, 4ToObl NPOrpaMMMUCT MOI COCPELOTOYNTLCS Ha PELLEHNN
npobnem, a He TPaTUTb BPEMS HA 0OWMeE feTany HU3KOrO YPOBHS.

Examples

BbinonHute paboTy B OTBET Ha HaXaTue KHOMNK1U u o6HoBUTe
nosib3oBaTeNbCKUN NHTepdpeunc.

B aToM nprmepe nokasaHo, Kak Bbl MOXETE OTBETUTb Ha HaXaTtne KHOMKU, BbINOHMB
HekoTopyto paboTy Had pabo4ymm NOTOKOM, a 3aTeM 0OHOBUTE MHTEPAIENC Nob3oBaTens, YTobobl
yKasaTb 3aBeplueHue

void MyButton_OnClick (object sender, EventArgs args)
{
Task.Run(() => // Schedule work using the thread pool
{
System.Threading.Thread.Sleep (5000); // Sleep for 5 seconds to simulate work.
})
.ContinueWith(p => // this continuation contains the 'update' code to run on the UI thread

{

this.TextBlock_ResultText.Text = "The work completed at " + DateTime.Now.ToString()
bo
TaskScheduler.FromCurrentSynchronizationContext ()); // make sure the update is run on the
UI thread.

MpounTaiite O630p napannenbHo 6ubnmotekn 3anay (TPL) oHnaiH:
https://riptutorial.com/ru/dot-net/topic/5164/0630p-napannensHoii-6nbnmotekn-3anayd--tpl-
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rnaesa 37: oTpaxeHue

Examples

Uto Takoe Accambnen?

Accembnun ABNSOTCSA CTPOUTENBbHBIM 6110KOM Nt06Oro NpunoxeHns Common Language Runtime
(CLR) . Kax bl TUM, KOTOPbI Bbl ONpeaensieTe BMectTe co CBOMMM MeToAaMu, CBOMCTBAMM U NX
6anT-Ko40M, KOMNUIMPYETCS U YNAKOBLIBAETCS BHYTPU COOPKHW.

using System.Reflection;

Assembly assembly = this.GetType () .Assembly;

AcceMbnn caMo4OKYMEHTMPYIOTCS: OHM COAePXaT He TONIbKO TUMbl, MeToadbl 1 Ux Kog IL, HO
TakXe 1 MeTafaHHble, HeobXx0aMMble ONst UX MPOBEPKM N UCMONb30BaHNS, Kak NPy KOMAUASILNN,
Tak 1 BO BPEMS BbINONHEHUS:

Assembly assembly = Assembly.GetExecutingAssembly () ;

foreach (var type in assembly.GetTypes())

{
Console.Writeline (type.FullName) ;

AcceMbnu nmerot MMEeHa, KOTOopble OonNCbIBAOT UX MOJIHYIO, YHUKANbHYIO NOEHTUYHOCTb!

Console.WriteLine (typeof (int) .Assembly.FullName) ;
// Will print: "mscorlib, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"

Ecnm 310 MM COOEPXWNT pPublickeyToken , OHO HA3bIBAETCS CU/IbHBIM UMEHEM . CUNbHbBIM
0603HayYeHneM cOOpKM ABNSETCA NPOLIECC CO3AaHMS MOAMNUCK C UCMONb30BAHNEM 3aKPbITOro
K/toya, KOTOPbIA COOTBETCTBYET OTKPbITOMY KJ/tOYY, pacnpocTpaHseMoMy BMECTe ¢ cOopkoit. dTa
noanuce fobaensetcs B MaHnect Accambnemn, KOTOPbIA COAEPXUT MMEHA U X3LIK BCEX
channos, COCTaBNAWMX COOPKY, N Er0 PublickeyToken CTAHOBUTCS YaCTbio MMeHN. Accembnu,
NMEILME TaKoe Xe CUNTbHOE NMS, [ONXHbI ObiTb 0AMHAKOBbLIMUA; CU/IbHBIE MMEHA NCMONb3YHOTCS
NS ynpaBneHns BEpCMaMU 1 ANs NPenoTBpalleHns KOHIMKTOB COOPKMN.

Kak co3paTtb 06beKkT T ¢ noMoLbio Reflection

Mcnonb3oBaHue KOHCTPYKTOpPAa rno ymoJ14HaHuto

T variable = Activator.CreatelInstance (typeof (T));
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Mcnonb3oBaHue napameTpru3oBaHHOrO KOHCTPYKTopa

T variable = Activator.CreateInstance (typeof(T), argl, arg2);

Co3paHue obbekTa u HacTpomnKa CBOUCTB C UCMOJIb30BaHMUEM OTpPaXXeHUs

JlonycTuM, y Hac ecTb KNacc classy KOTOPbIA 06nagaeT cBoMCcTBOM Propertua

public class Classy

{
public string Propertua {get; set;}

ONA YCTAHOBKW Propertua C UCMOJIb30BAHUNEM OTPAXEHUA!

var typeOfClassy = typeof (Classy);

var classy = new Classy();

var prop = typeOfClassy.GetProperty ("Propertua");
prop.SetValue (classy, "Value");

MonyuyeHue atpnbyta enum ¢ OoTpaXxeHueMm (M K3LuMpoBaHue)

ATpVI6yTbI MOTyT ObITb NONE3Hbl ANns 0603HaYEeHNSt MeTadaHHbIX Ha nepe4vncneHunsx. I'Ionyqume
3Ha4yeHMs 3TOro MoxeTt ObiTb MeLONEeHHbIM, MO3TOMY BAaXHO K3WKMpoBaTb pe3y/ibTaThbl.

private static Dictionary<object, object> attributeCache = new Dictionary<object,
object> () ;

public static T GetAttribute<T, V>(this V value)
where T : Attribute
where V : struct

object temp;

// Try to get the value from the static cache.
if (attributeCache.TryGetValue (value, out temp))
{
return (T) temp;
}
else
{
// Get the type of the struct passed in.
Type type = value.GetType();
FieldInfo fieldInfo = type.GetField(value.ToString());

// Get the custom attributes of the type desired found on the struct.
T[] attribs = (T[])fieldInfo.GetCustomAttributes (typeof (T), false);

// Return the first if there was a match.
var result = attribs.Length > 0 ? attribs[0] : null;

// Cache the result so future checks won't need reflection.
attributeCache.Add (value, result);
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return result;

CpaBHuTe ABa 06bekTa C OTpaXeHueMm

public class Equatable

{
public string fieldl;

public override bool Equals (object obj)

{
if (ReferenceEquals (null, obj)) return false;
if (ReferenceEquals(this, obj)) return true;

var type = obj.GetType();
if (GetType() != type)
return false;

var fields = type.GetFields (BindingFlags.Instance | BindingFlags.NonPublic |
BindingFlags.Public);
foreach (var field in fields)
if (field.GetValue (this) != field.GetValue (obj))
return false;

return true;

public override int GetHashCode ()
{
var accumulator = 0;
var fields = GetType () .GetFields (BindingFlags.Instance | BindingFlags.NonPublic |
BindingFlags.Public);
foreach (var field in fields)

accumulator = unchecked ((accumulator * 937)
field.GetValue (this) .GetHashCode()) ;

return accumulator;

anIME‘-IaHVIe: B 3TOM NnpumMmepe BbiNONMHAETCA CpaBHEHMNE HA OCHOBE nonewu (VII'HOpI/IpOBaHI/Ie
cTaTU4yecknx nonewm n CBOI7ICTB) ONA NMPOCTOThI

lMpounTtante oTpaxeHne oHnamH: https://riptutorial.com/ru/dot-net/topic/44/oTpaxeHune
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rnasa 38: MNapannenbHas 6ubnmnorteka 3anau (
TPL)

3aMmedyaHus

Ha3Ha4yeHue n ucnonb3oBaHUe CllyyaeB

Llenb napannenbHoin 6GubnmoTekn 3afnay - ynpocTUTb NPOLLECC HAMMCaHWS 1 NOALEPXKN
MHOrOMOTOYHOrO U NapanienbHoro Koaa.

HekoTopble npuMepbl MCNOb30BaHMS *:

» CoxpaHeHre Nonb30BaTeNbCKOro UHTepaperica Npm BbINOHEHUN POHOBOW PaboTbl N0
oTAenbHOM 3ajadye

» PacnpeneneHne paboyeli Harpysku

» PaspewnTb KNMEHTCKOMY MPUIOXEHUIO OTAPaBNATb U NONyYaTb 3anpochbl 04HOBPEMEHHO
(otobix, TCP / UDP, ect)

* YTeHue n/ nnm 3anmcb HECKONbKUX (pannoB 0OHOBPEMEHHO

* Kogekc cnegyeT paccMaTpuBaTh B KaX,AOM KOHKPETHOM Clly4ae Ansi MHOFONOTOYHOCTMW.
Hanpumep, ecnu B UMK/ie UMEETCSt HECKONbKO UTepauuii Unn BbiMONHAETCS TONbKO Hebonblas
yacTb paboTbl, HaKNaOHbIe pacxodbl Ans napannenMama MoryT NepeBecuTb NpenMyLlecTBa.

TPL ¢ .Net 3.5

TPL Takxe goctyneH ons .Net 3.5, Bxogsuwero B nakeT NuGet, oH HasbiBaeTcs Task Parallel
Library.

Examples

Ba3oBas uenouyka npoussogurtenen-notpedburenen (BlockingCollection)

var collection = new BlockingCollection<int>(5);
var random = new Random() ;

var producerTask = Task.Run(() => {

for (int item=1; item<=10; item++)

{
collection.Add (item) ;
Console.WriteLine ("Produced: " + item);
Thread.Sleep (random.Next (10,1000)) ;

}

collection.CompleteAdding() ;

Console.WritelLine ("Producer completed!");
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P

CTONT OTMETUTD, YTO ECNN Bbl HE BbI3bIBAETE collection.CompleteAdding(); , Bbl MOXETE
npoponxartb obaBnATb KONNEKUMIO, faXe ecnu Bawa notpebutenbckas 3afaya 3anylieHa.
MpPOCTO BbIBOBUTE collection.Completeadding (); KOrAa Bbl YBEPEHbI, YTO OONbLIE HET LOMONHEHWIA.
9Ta PYHKUMOHANBbHOCTb MOXET ObiTb UCMONb30BaHa AN TOro, 4Tobbl caenatb HECKONbKO
npoun3BoAnTeNel 0aHMM WabnoHOM NOTPebuTens, roe y Bac eCTb HECKONIbKO MCTOYHUKOB,
KoTopble nopatT anemeHThl B BlockingCollection, n oamH noTpebutens BolTacknBaeT nNpeameTh
1 4TO-TO AenaeT ¢ HMMK. Ecnn Baw BlockingCollection nycT nepen BbI30BOM MOJIHOMO
nobaeneHns, Enumerable from collection.GetConsumingEnumerable () OyA€T 6NOKMPOBATHCS OO
nobaBneHns HOBOro anemeHTa B konnekumo nnm BlockingCollection.CompleteAdding (); n
oyepenb nycra.

var consumerTask = Task.Run(() => {
foreach(var item in collection.GetConsumingEnumerable ())

{
Console.WriteLine ("Consumed: " + item);

Thread.Sleep (random.Next (10,1000)) ;
}

Console.Writeline ("Consumer completed!");

}) i
Task.WaitAll (producerTask, consumerTask);

Console.Writeline ("Everything completed!");

3apayva: 6a3oBasi MHCTaHUUA U Wait

3apgava MoxeT ObiTb co3naHa nyTeM HenoCcpenCcTBeHHOro co3naHns Knacca rask ...

var task = new Task (() =>

{
Console.WriteLine ("Task code starting...");
Thread.Sleep (2000) ;
Console.WriteLine("...task code ending!");

1)
Console.WriteLine ("Starting task...");
task.Start () ;

task.Wait () ;
Console.WriteLine ("Task completed!");

... WM NCNONb3YS CTATUYECKUNA METOL Task.Run :

Console.Writeline ("Starting task...");

var task = Task.Run(() =>
{
Console.Writeline ("Task code starting...");
Thread.Sleep (2000) ;
Console.WritelLine ("...task code ending!");
1)
task.Wait () ;
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Console.WriteLine ("Task completed!");

06paTVITe BHMMaHMe, 4TO TOJIbKO B NMepBOM CliyHae HeobXx0OMMO SIBHO BbI3BaTb Start .

3apayda: WaitAll u 3axBaTt nepeMeHHbIX

var tasks = Enumerable.Range(l, 5).Select(n => new Task<int>(() =>
{

Console.WriteLine ("I'm task " + n);

return n;
})) .ToArray () ;

foreach (var task in tasks) task.Start();
Task.WaitAll (tasks);

foreach (var task in tasks)
Console.WriteLine (task.Result);

3apauva: WaitAny

var allTasks = Enumerable.Range(l, 5).Select(n => new Task<int>(() => n)).ToArray();
var pendingTasks = allTasks.ToArray();

foreach (var task in allTasks) task.Start();
while (pendingTasks.Length > 0)
{
var finishedTask = pendingTasks[Task.WaitAny (pendingTasks)];

Console.WriteLine ("Task {0} finished", finishedTask.Result);
pendingTasks = pendingTasks.Except (new[] {finishedTask}).ToArray();

Task.WaitAll (allTasks) ;

MpumeyaHue: oKOHYaTENbHbIN Waitall HEOOXOAMM, waitany YTO WaitAny HE Bbl3blBAET
NCKTIOYEHNIA.

3apava: o6paboTka McknryYeHUr (¢ ucnonb3oBaHuem Wait)

var taskl = Task.Run(() =>

Console.WriteLine ("Task 1 code starting...");

throw new Exception ("Oh no, exception from task 1!!");
var task2 = Task.Run(() =>

Console.WriteLine ("Task 2 code starting...");

throw new Exception ("Oh no, exception from task 2!!");

Console.WriteLine ("Starting tasks...");
try
{
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Task.WaitAll (taskl, task2);
}
catch (AggregateException ex)
{

Console.WriteLine ("Task (s) failed!");
foreach (var inner in ex.InnerExceptions)
Console.WriteLine (inner.Message);

Console.WritelLine ("Task 1 status is: " + taskl.Status); //Faulted
Console.Writeline ("Task 2 status is: " + task2.Status); //Faulted

3apaua: obpaboTka ucknrueHumn (6e3 ucnonbsosaHus Wait)

var taskl = Task.Run(() =>

Console.WriteLine ("Task 1 code starting...");
throw new Exception ("Oh no, exception from task 1!!");

var task2 = Task.Run(() =>

Console.WriteLine ("Task 2 code starting...");
throw new Exception ("Oh no, exception from task 2!!");

var tasks = new[] {taskl, task2};

Console.WriteLine ("Starting tasks...");
while (tasks.All (task => !task.IsCompleted));

foreach (var task in tasks)
{
if (task.IsFaulted)
Console.WriteLine ("Task failed: " +
task.Exception.InnerExceptions.First () .Message);

Console.WritelLine ("Task 1 status is: " + taskl.Status); //Faulted
Console.WritelLine ("Task 2 status is: " + task2.Status); //Faulted

3apaya: otMeHUTb ¢ noMmoLbio CancellationToken

var cancellationTokenSource = new CancellationTokenSource () ;
var cancellationToken = cancellationTokenSource.Token;

var task = new Task ((state) =>
{

int 1 = 1;

var myCancellationToken = (CancellationToken)state;

while (true)

{
Console.Write ("{0} ", i++);
Thread.Sleep (1000) ;
myCancellationToken.ThrowIfCancellationRequested() ;

by
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cancellationToken: cancellationToken,
state: cancellationToken) ;

Console.WriteLine ("Counting to infinity. Press any key to cancel!");
task.Start () ;
Console.ReadKey () ;

cancellationTokenSource.Cancel () ;
try
{

task.Wait () ;

}
catch (AggregateException ex)
{

ex.Handle (inner => inner is OperationCanceledException) ;

Console.WriteLine ($"{Environment.NewLine}You have cancelled! Task status is: {task.Status}");
//Canceled

B kauectBe ANIbTEePHATUBbI ThrowIfCancellationRequested 3AMPOC aHHYNMMPOBAHNA MOXET ObITb
06Hapy>KeH C NMOMOLWDbHK IsCancellationRequested @ OperationCanceledException MOXET OblTb

IsCancellationRequested BPYHYHYIO!:

//New task delegate
int 1 = 1;
var myCancellationToken = (CancellationToken)state;
while (!myCancellationToken.IsCancellationRequested)
{
Console.Write ("{0} ", i++);
Thread.Sleep (1000) ;
}
Console.WriteLine ($" {Environment .NewLine}Ouch, I have been cancelled!!");
throw new OperationCanceledException (myCancellationToken) ;

ObpaTtnTe BHMMaHUe, Kak Mapkep OTMEHbI nepenaeTcs KOHCTPYKTOPY 3ahayn B napameTpe
cancellationToken . 9TO HEOOXOAMMO ANS TOFO , YTO 3a4a4a NEPEXOAMUT B canceled COCTOSHUWM, a
HE B Faulted COCTOSIHWS, KOFOA ThrowIfCancellationRequested Bbl3blBAOTCS. KpoMe Toro, no toi
Xe NpUYMHe MapKep OTMEHbI IBHO YKa3biBaETCS B KOHCTPYKTOPE OperationCanceledException BO
BTOPOM Clny4ae.

Task.WhenAny

var random = new Random() ;
IEnumerable<Task<int>> tasks = Enumerable.Range(l, 5).Select(n => Task.Run(async() =>
{

Console.WriteLine ("I'm task " + n);

await Task.Delay (random.Next (10,1000)) ;
return n;

1))

Task<Task<int>> whenAnyTask = Task.WhenAny (tasks);
Task<int> completedTask = await whenAnyTask;

Console.WritelLine ("The winner is: task " + await completedTask);
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await Task.WhenAll (tasks);
Console.WritelLine ("All tasks finished!");

Task.WhenAll

var random = new Random() ;

IEnumerable<Task<int>> tasks = Enumerable.Range(l, 5).Select(n => Task.Run(()

{
Console.WriteLine ("I'm task " + n);

return n;

1))

Task<int []> task = Task.WhenAll (tasks);
int[] results = await task;

Console.WritelLine (string.Join(",", results.Select(n => n.ToString())));

// Output: 1,2,3,4,5

Parallel.Invoke

var actions = Enumerable.Range(l, 10).Select (n => new Action(()
{

Console.WriteLine ("I'm task " + n);

if((n & 1) == 0)

throw new Exception ("Exception from task " + n);

})) .ToArray () ;

try
{

Parallel.Invoke (actions);

}
catch (AggregateException ex)

{

foreach (var inner in ex.InnerExceptions)

Console.WriteLine ("Task failed: " + inner.Message);

Parallel.ForEach

B aTOM npumepe raralilel.rorEach UICNONb3YET AN BblYUCNEHUS CyMMbl Yynucen oT 1 0o 10000 ¢
MOMOLLbIO HECKONbKMX NMOTOKOB. [lnsi obecneyeHnsi 6€30nacHOCTU MOTOKOB Interlocked.Add

ncnonb3yetcd ond CyMMMpoBaHMs 4ncern.

using System.Threading;

int Fool()
{
int total = 0;
var numbers = Enumerable.Range(l, 10000) .ToList ();
Parallel.ForEach (numbers,
() => 0, // initial value,
(num, state, localSum) => num + localSum,

localSum => Interlocked.Add(ref total, localSum));

return total; // total = 50005000

=>

=>
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Parallel.For

B aTOM npumepe ncnonb3yeTcs parallel.For AN BbIYUCNEHUSA CyMMbl Ynucen oT 1 0o 10000 ¢
MCMNONb30BaHMEM HECKONbKUX NOTOKOB. Jns obecneyeHnss 6€3onacHOCTM NOTOKOB
Interlocked.Add UCNOJIb3YETCA ONS CYMMUPOBaHUA YUcen.

using System.Threading;

int Fool()
{
int total = 0;
Parallel.For (1, 10001,
() => 0, // initial value,
(num, state, localSum) => num + localSum,
localSum => Interlocked.Add(ref total, localSum));
return total; // total = 50005000

McxoOoHbIM KOHTEKCT BbiNonHeHUa ¢ AsynclLocal

Korpoa Bam HY>XHO nepenatb HEKOTOpPbIEe OaHHble N3 pO,D,I/ITG)'IbCKOI?I 3anaydn B CBOW Oo4YepHue
SaﬂaHM,HTO6bIOHaJKHMHGCKMZmynd@caLCBbMOﬂHeHmeM,MCHOﬂbSyﬂTeKﬂaCCAswmmoadZ

void Main ()

{
AsyncLocal<string> user = new AsyncLocal<string>();
user.Value = "initial user";

// this does not affect other tasks - values are local relative to the branches of
execution flow

Task.Run(() => user.Value = "user from another task");
var taskl = Task.Run(() =>
{
Console.WriteLine (user.Value); // outputs "initial user"
Task.Run(() =>
{
// outputs "initial user" - value has flown from main method to this task without

being changed
Console.WriteLine (user.Value) ;

}) .wWait ();
user.Value = "user from taskl";
Task.Run(() =>
{
// outputs "user from taskl" - value has flown from main method to taskl

// than value was changed and flown to this task.
Console.WriteLine (user.Value) ;
}) .wWait ();
1)

taskl.Wait () ;

https://riptutorial.com/ru/home 156


https://msdn.microsoft.com/en-us/library/dn906268(v=vs.110).aspx

// ouputs "initial user" - changes do not propagate back upstream the execution flow

Console.WriteLine (user.Value) ;

anIMe‘-IaHVIe. Kak BnagHo 13 npmBeneHHOro Bbllle npmuMepa, asynLocal.value UMEET copy on read
CEeMaHTUKE copy on read , HO €CNIN Bbl ICNONb3yeTe HEKOTOPbIV CCbIJIOYHbIA TUM N MEHAETE ero
CBOWCTBA, Bbl 6y,£|,eTe BNATDb Ha apyrme 3anadu. Cﬂe,ﬂ,OBaTeﬂbHO, Haumnyduwas npakTtmka c
AsyncLocal 3aK/1I04AETCS B UCMNONb30BAHNN TUMNOB 3HAYEHUNA NN HEU3MEHSIEMbIX TUMOB.

Parallel.ForEach B VB.NET

For Each row As DataRow In FooDataTable.Rows
Me .RowsToProcess.Add (row)
Next

Dim myOptions As ParallelOptions = New ParallelOptions()
myOptions.MaxDegreeOfParallelism = environment.processorcount

Parallel.ForEach (RowsToProcess, myOptions, Sub (currentRow, state)
ProcessRowParallel (currentRow, state)

End Sub)

3apava: BO3BpaT 3Ha4YeHus

3apnava, Bo3spaliarowas s3Ha4eHne, Bo3BpallaeT TUM Task< TrResult > rAe TResult - Tun
3HayeHus, KOTOpoe HeobxoaMMO BEPHYTb. Bbl MOXeETe 3anpocuTb pe3ynbTaTt 3ajayv no
ceoicTey Result.

Task<int> t = Task.Run(() =>
{

int sum = 0;

for(int i = 0; i < 500; 1i++)

sum += 1i;

return sum;

)i

Console.WriteLine (t.Result); // Outuput 124750

Ecnun 3apaya BbINOMHSAETCS aCUHXPOHHO, YEM OXUAaHWe 3anayun, Bo3BpallaeT pesynbTar.

public async Task DoSomeWork ()

{
WebClient client = new WebClient ();
// Because the task is awaited, result of the task is assigned to response
string response = await client.DownloadStringTaskAsync ("http://somedomain.comn") ;

Mpountaiite MNapannenbHas bubnuoteka 3agad (TPL) oHnaiiH: https://riptutorial.com/ru/dot-
net/topic/55/napannenbHas-6ubnuoTteka-3agay--tpl-
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rnasa 39: NMNapannenbHas ob6paboTka C
ncnonb3soBaHueM .Net framework

BctynneHue

STa Tema nocesieHa MHOrosiAepHOMY NPOrpaMMMPOBaHIIO C MCMOb30BaHNEM NapasnienbHou
6ubnmotekn 3agad ¢ nnatdpopmoii .NET. MNapannenbHas 6ubnuoteka 3anay no3BonsieT Bam
nmMcaTtb KoL, KOTOPbIA YATAETCS YENI0BEKOM 1 HACTPaMBAETCS C KONMYECTBOM AOCTYMHbIX S4YEEK.
MoaToMmy Bbl MOXeTe BbiTb YBEPEHDI, YTO Balle NporpamMMHoe obecneyeHne aBToMaTUHeckm
06HOBUT cebs ¢ NOMOLLbIO cpefbl 0OHOBNEHUS.

Examples

MapannenbHble pacluMpeHUs

MapannenbHble pacwmpeHns bbinyn nobasneHbl napannenbHo ¢ napannenbHon 6nbnnoTekon
3a4ay 4n1a AOCTUXEHUs napanneniama naHHblx. Mapannennam gaHHbIX OTHOCUTCS K CLLeHapuUsM,
B KOTOPbIX O4HA 1 Ta Xe onepaunsi BbiNONHSAETCS napannenbHo (To ecTb napanienbHo) ¢
3aneMeHTaMun B UCXoaHOM Habope nnun maccuee. .NET npenocTaBnsieT HOBble KOHCTPYKLMW Onst

OOCTUXEHMS Napannenuama gaHHbIX C UICNOob30BaHMEM KOHCTpyKuui Parallel.For n
Parallel.Foreach.

//Sequential version

foreach (var item in sourcecollection) {
Process (item) ;

}

// Parallel equivalent

Parallel.foreach (sourcecollection, item => Process (item));

BollweynomaHyTas KoHcTpykumsa Parallel.ForEach ncnonb3yeTt HECKONbKO S4ep U, TakuM
06pa3oMm, NoBbIWaeT NPOM3BOANTENBHOCTbL TakM Xe 06pas3om.

MpounTaite MapannenbHas obpaboTka ¢ ncnonb3oBaHvem .Net framework oHnamH:

https://riptutorial.com/ru/dot-net/topic/8085/napannenbHas-06paboTka-c-McnonbL30BaHMEM--net-
framework
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rnasa 40: NMonb3oBarenbCKue TUMbI

3aMmedyaHusa

OB6bIYHO struct MCMONb3YETCS TONbKO TOraa, Korna nponu3BoauTeNbHOCTb O4YEHb BaXHa.
MoCKONbKY TUMbI 3HAYEHWI XUBYT B CTEKE, X MOXHO MONYy4YMTb ropasno GbicTpee, 4eM Knaccehi.
OpnHako B CTeke ropasfo MeHblle MecTa, YeM Ky4da, MO3TOMY CTPYKTYpPbl AONIXHbI ObiTh
Hebonbwmmn (Microsoft pekoMeHayeT, 4Tobbl struct S 3aHUMana He 6onee 16 6aiT).

class SIBNSiETCS Hambonee 4acTo NCnoJib3yemMbiM TUMNOM (I/I3 3TUX Tpex) B C #, n, Kak npaswnno, Bbl
OONXHblI NOTW NEpPBbIM.

enum MCMOJIb3YETCA BCAKMI pas, KOraa Bbl MOXETe UMETb YeTKO OnpeaefieHHbIr, OTNYHbIA
CMUCOK 3/1IEMEHTOB, KOTOPbIE HY>XXHO ONpPeaeInTb TOMIbKO OOWH pa3 (BO BPeEMS KOMMUASALUN).
MepedncneHunst nonesHbl N5 NPOrpaMMUCTOB Kak 0bneryeHHas ccbifika Ha Kakoe-To 3HaYeHue:
BMECTO OMpeLneneHns CnUcka constant MEPEMEHHbIX AN CPAaBHEHUS Bbl MOXETE UCMOMb30BaTh
rnepeymcneHne u nonyyatb nogaepxky Intellisense, 4Tobbl y6eanTbLCS, YTO Bbl CNy4YailHO He
ncnonb3yeTe HenpasubHOE 3HaYeHne.

Examples

OnpeneneHue CTPYKTypbl

CTpyKTypbl, Hacnepgyemblie oT System.ValueType, aBnsoTCA
TMNamu 3HayeHUn n X1BYT B cTeke. Koraa Tunbl 3Ha4YeHUn
nepeparoTCA Kak napameTp, OHU NepenarTcs Mo 3Ha4YeHUHo.

Struct MyStruct
{

public int x;
public int y;

I'Iepe.D.aHo no 3Ha4YeHUKo o3HavyaeT, 4HTO 3Ha4YeHne napameTpa Kornmpyercs ona Mmetona, u
ntobble N3MEHEHUA, BHECEHHbIE B NapaMeTp B METOE, HE OTPAaXaloTCA BHE MeTOoOa. Hanpl/lMep,
pacCcMOTpUM CJ'IG,D,}’IOUJ,I/IVI Kon, KOTOprI7I Bbl3blBaeT METO[ C UMEHEM AddNumbers , nepeuarouwu?l
nepemMeHHble a N b , KOTOPblE€ UMEKOT TUM int , KOTOprI7I angeTcs Tmnom Value.

int a 5p
int b 6;

AddNumbers (a, b) ;
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public AddNumbers (int x, int y)
{

int z = x + vy; // z becomes 11
x = x + 5; // now we changed x to be 10
z = x + vy; // now z becomes 16

Haxe ecnu mbl gobasunn 5 K BHYTpW MeToOa, 3Ha4eHne octaeTcsd HeM3MeHHbIM, MOTOMY 4YTO
3TO TN 3HAYEeHUA, N 3TO O3HAYAET , 4TO a x bbina Konus a «3HaYeHne C, HO Ha CaMOM [fene He . a

[MTOMHMTE, 4TO TUNbI 3HAYEHWNIA KMBYT B CTE€Ke 1 nepenarTcd no 3Ha4eHuto.

OnpepneneHuve Knacca

Knaccbl, HacnegyeMblie oT System.Object, aBnsar0TCS
CCbIJIOYHbIMU TUNAMU U XUBYT B Kyde. Korga cCbifioYHbIe
TUNbI NepenarTCA B KayecTBe nNapameTpa, OHM NepepnaroTCS
Nno cchl/iKe.

public Class MyClass
{

public int a;
public int b;

MepenaHo No ccbinike 03HA4aeT, YTO CCbITKA Ha NapameTp nepenaeTcs Metomy, 1 nobble
n3MeHeHus napameTpa O6yoyT oTpaxaTbCsi BHe MeToaa, Koraa OH BepHeTCsl, MOTOMY YTO CCbifika
OTHOCWTCSI K OHOMY 1 TOMY Xe 00bekTy B namsTy . [laBainTe NCNONb3yeM TOT Xe npumep, YTo 1
paHblue, Ho cHavana 6yaem «06epTbiBaTb» int S B K/ACCE.

MyClass instanceOfMyClass = new MyClass () ;
instanceOfMyClass.a = 5;
instanceOfMyClass.b = 6;

AddNumbers (instanceOfMyClass) ;

public AddNumbers (MyClass sample)

{
int z = sample.a + sample.b; // z becomes 11
sample.a = sample.a + 5; // now we changed a to be 10
z = sample.a + sample.b; // now z becomes 16

Ha aT1oT pas, korga Mbl UBMEHWUIN sample.a HA 10 , 3HAYEHWE instanceOfMyClass.a TAKXKE
N3MEHSIeTCS, MOTOMY 4TO OHO ObINo nepenaHo rno ccoiike . NepenaHo CCbiNKO 03HaYaeT, YTo
ccbiika (TakXe MHOrga HasblBaeMasi ykasaresieM ) Ha 06 bekT nepeaasanacb B METO BMECTO
Konun camoro obbekTa.
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[MTOMHMTE, YTO TUNbI CCbINOK XNMBYT B Ky4e 1 nepenarTcd no CCblNike.

OnpeneneHue Enum

lNMepeuncneHune - aTo ocobbin TUN Knacca. KnioueBoe cnoBo
enem COOOLLLAET KOMMUAATOPY, YTO 3TOT KJIACC HacnepyeTcs ot
abcTpakTHOro Knacca System.Enum. lNepeuncneHus
UCNONb3YHTCA ONS OTAEeNbHbIX CMMUCKOB 3/1EMEHTOB.

public enum MyEnum
{
Monday = 1,
Tuesday,
Wednesday,
/...

Bbl MOXeTe npenctaBntb cebe nepeyncneHne Kak yaobHblin cnocob conocTaBNeHUs KOHCTaHT C
HeKoTopbiM 6a30BbIM 3Ha4YeHMeM. [epeyncneHHoe Boiwe, 00 bSBNSET 3HAYEHNS AN KaX 40ro
IHS HEEeNN N HAYMHAETCS C 1 . Tuesday aBTOMATMYECKMN ByaeT oTobpaxaTbCs Ha 2 , B Wwednesday
poswnrt. [.

Mo yMOoNn4YaHWo NepedncneHnst NCnonb3ytoT int Kak 6a30BbI TUM U Ha4YMHaTcs ¢ 0, HO Bbl
MOXXeTe MCNoNb30BaTh NOOOW N3 CNEnYOWNX MHTErPanbHbIX TUMOB : byte, sbyte, short, ushort,
int, uint, long, or ulong U MOXETE yKa3blBaTb SIBHblE 3HAYEHMS Ans noboro Bewpb. Ecnm
HEKOTOpPbIE 3NIEMEHTbI SIBHO yKa3aHbl, HO HEKOTOPbIE U3 HNX HE yKa3aHbl, KaXOblil 31eEMEHT
nocne nocnegHero onpeaeneHHoro byaet yBennyeH Ha 1.

Mbl xoTenn 6bl UICNONb30BaTb 3TOT npuMmep /intb4 OPyroro 3Ha4eHnsa ons MyEnum kak TakK:

MyEnum instance = (MyEnum)3; // the variable named 'instance' gets a
//value of MyEnum.Wednesday, which maps to 3.

int x = 2;
instance =

(MyEnum) x; // now 'instance' has a value of MyEnum.Tuesday

Lpyroi nonesHolit, XoTs 1 601ee CNOXHbIA TUN NepPedYNCNeHNs Ha3blBAETCS Flags . [1pu
yKpalleHn1 NepednCneHns € Ha rFlags aTpUOYTOB, Bbl MOXETE NMPUCBONTL NepeMeHHoe bonee
0OHOro 3HayeHus B 10 Bpems. ObpaTnte BHUMAHME: NPU 3TOM Bbl JO/1KHbI SBHO ONPEeLensTb
3HayeHus B npenctasneHnm 6asbl 2.

[Flags]
public enum MyEnum
{
Monday = 1,
Tuesday = 2,
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Wednesday = 4,
Thursday = 8,
Friday = 16,
Saturday = 32,
Sunday = 64

Tenepb Bbl MOXETE CpaBHUBATL BoNee 0HOro 3Ha4YeHNs 3a pas, UCNonb3ys rMobuToBoe
cpasHeHue nnu, ecnu Bbl ncnonbdyete .NET 4.0 unn HoBee, BCTPOEHHbIW METOL, Enum. HasFlag .

MyEnum instance = MyEnum.Monday | MyEnum.Thursday; // instance now has a value of
// *both* Monday and Thursday,
// represented by (in binary) 0100.

if (instance.HasFlag (MyEnum.Wednesday) )
{

// it doesn't, so this block is skipped
}
else if (instance.HasFlag (MyEnum.Thursday))
{

// it does, so this block is executed

MMockonbky knacc Enum nogknaccmuumMpoBaH U3 system.valueType , OH pACCMATpPUBaAETCH Kak
TUN 3HAYEHUS 1 NepefaeTcs No 3HAYEHMIO, a He No ccbinke. ba3oBblil 06 bEKT CO30aEeTCH B KyYe,
HO KOrpga Bbl NepenaeTte 3HayeHne nepevyncneHmns B Bbi3oB PYHKLUK, KONUA 3HAYEHUS,
ncnonbaytowero 6a3oBblii TMN 3HaYeHMs Enum (06bi4HO System.Int32), nomelaeTcs B CTEK.
KomnnnaTtop oTcnexmnBaeT CBS3b MeX Ay 3TUM 3HaYeHneM 1 6a30BbiM 06 bEKTOM, KOTOPbIA Obls

coszfaH B cteke. [JononHntenbHyo nHdpopmauumo cM. B paspene ValueType Class (System)
(MSDN) .

MpounTtante Nonb3oBaTtenbckme Tunbl oHNarH: https://riptutorial.com/ru/dot-net/topic/57/
Nnonb3oBaTeNbCkne-Tunbl
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rnasa 41: lNocnepnoBaTesibHbie NOPThbI

Examples

OcHoBHag onepauus

var serialPort = new SerialPort ("COM1", 9600, Parity.Even,
serialPort.Open () ;

serialPort.WriteLine ("Test data");

string response = serialPort.ReadLine();

Console.Writeline (response) ;

serialPort.Close();

Cnucok AoCTynHbIX UMEH NOPTOB

string[] portNames = SerialPort.GetPortNames () ;

ACVIHXpOHHoe cunTbiBaHue

void SetupAsyncRead(SerialPort serialPort)
{
serialPort.DataReceived += (sender, e) => {
byte[] buffer = new byte[4096];
switch (e.EventType)
{
case SerialData.Chars:
var port = (SerialPort) sender;
int bytesToRead = port.BytesToRead;
if (bytesToRead > buffer.Length)
Array.Resize (ref buffer, bytesToRead);

8,

StopBits.One) ;

int bytesRead = port.Read(buffer, 0, bytesToRead);

// Process the read buffer here
//
break;
case SerialData.Eof:
// Terminate the service here

1/

break;

}i

CUHXPOHHbIW TEKCTOBbINA 3X0-CEepBUC

using System.IO.Ports;

namespace TextEchoService
{

class Program

{

static void Main(string[] args)
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var serialPort = new SerialPort ("COM1", 9600, Parity.Even, 8, StopBits.One);

serialPort.Open () ;

string message = "";
while (message != "quit")
{
message = serialPort.ReadLine();

serialPort.WriteLine (message);

}

serialPort.Close();

ACWHXPOHHbIN MPUEMHUK COOOLLLEHUN

using System;

using System.Collections.Generic;

using System.IO.Ports;
using System.Text;
using System.Threading;

namespace AsyncReceiver
{
class Program
{
const byte STX = 0x02;
const byte ETX 0x03;
const byte ACK 0x06;
const byte NAK = 0x15;

static ManualResetEvent terminateService = new ManualResetEvent (false);
static readonly object eventLock = new object();

static List<byte> unprocessedBuffer = null;

static void Main(string[] args)

{

try
{
var serialPort = new SerialPort ("COM11", 9600, Parity.Even, 8, StopBits.One);
serialPort.DataReceived += DataReceivedHandler;
serialPort.ErrorReceived += ErrorReceivedHandler;
serialPort.Open () ;
terminateService.WaitOne () ;
serialPort.Close();
}
catch (Exception e)
{
Console.Writeline ("Exception occurred: {0}", e.Message);
}
Console.ReadKey () ;
}
static void DataReceivedHandler (object sender, SerialDataReceivedEventArgs e)
{
lock (eventLock)
{
byte[] buffer = new byte[4096];
switch (e.EventType)
{
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case SerialData.Chars:
var port = (SerialPort)sender;
int bytesToRead = port.BytesToRead;
if (bytesToRead > buffer.Length)
Array.Resize (ref buffer, bytesToRead);
int bytesRead = port.Read(buffer, 0, bytesToRead);
ProcessBuffer (buffer, bytesRead);
break;
case SerialData.Eof:
terminateService.Set () ;
break;

}
static void ErrorReceivedHandler (object sender, SerialErrorReceivedEventArgs e)
{
lock (eventLock)
if (e.EventType == SerialError.TXFull)
{
Console.WriteLine ("Error: TXFull. Can't handle this!");
terminateService.Set () ;
}
else
{
Console.WriteLine ("Error: {0}. Resetting everything", e.EventType);
var port = (SerialPort)sender;
port.DiscardInBuffer () ;
port.DiscardOutBuffer () ;
unprocessedBuffer = null;
port.Write (new byte[] { NAK }, 0, 1);

static void ProcessBuffer (byte[] buffer, int length)
{
List<byte> message = unprocessedBuffer;
for (int i = 0; i < length; i++)
if (buffer[i] == ETX)
{
if (message != null)
{
Console.WriteLine ("MessageReceived: {0}",
Encoding.ASCII.GetString (message.ToArray()));
message = null;

}
else if (buffer[i] == STX)
message = null;

else if (message !'= null)
message.Add (buffer[il]);
unprocessedBuffer = message;

STa nporpamma XaeT CoobLWeEHWN, 3aKNOYEHHbIX B 6aiTbl sTx U ETX U BbIBOAUT TEKCT, UAYLWWIA
mMexXay HuMmu. Bce octanbHoe otbpacbiBaeTcs. [Mpu nepenonHeHun bydoepa 3anuncu oH
ocTaHasnmBaeTtcs. [MNpu apyrmx ownbkax oH nepesanyckaeT BXOAHbIE U BbIXOAHbIe Bydpepbl 1
XIeT AOMNONHUTENbHbIX COOBLWEHWIA.
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Kog nnnioctpupyer:

* YTeHune acMHXPOHHOro nocnenoBartenbHoro nopra (cMm. icnonb3osaHue
SerialPort.DataReceived )
» ObpaboTka owmnbok nocnegoBaTenbHoro nopta (cM. Micnonb3oBaHme
SerialPort.ErrorReceived ).
* BHekoHTeKCTHas peanuaauus npoTokona.
e YTeHne 4acTUYHbIX COOBLEHWIA.
CobbITNE serialPort.DataReceived MOXET MPOU30OMTMN paHblue BCEro coobweHmns (oo
£Tx ). Bce coobueHne Takxe MoxeT BbiTb HEAOCTYNHO BO BXOAHOM Bydpepe (
SerialPort.Read (..., ..., port.BytesToRead) yntaet T0/1bko 4YacTb coobueHuns). B aTom
Cryyae Mbl 3anumwem NoyYeHHYH 4acTb ( unprocessedBuffer ) U MPOAONXKAEM XAATb
JanbHEenwWmnx oaHHbIX.
» PaboTa ¢ HECKONIbKUMUN COOBOWEHMAMN NPOUCXOANT 3a OAUH pas.
> COBbITNE serialPort.DataReceived MOXET NMPOMU30ONATM TONBKO NOCE OTNPABKM
HECKOJIbKMX COOBLWEHNIA OPYrM KOHLIOM.

Mpountante lNocnenosaTtenbHble NOPTbI OHNANH: https://riptutorial.com/ru/dot-net/topic/5366/
nocnenoBaTe/ibHble-NnopThl
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rnasa 42: Notok paHHbIX TPL

3aMmedyaHus

Bubnuortekun, ucnonb3yembie B NpuMepax

System.Threading.Tasks.Dataflow
System.Threading.Tasks
System.Net .Http

System.Net

Pa3Huua mexay Post nu SendAsync

YT106bI 0OOaBUTb 3N1EMEHTbI B 610K, Bbl MOXETE UCMONb30BaTb Post UM SendAsync .

post OyOeT MbiTaTbCs [OOABNTb 91IEMEHT CUHXPOHHO U BEPHYTb bool FOBOPS, YAANOCH NN 3TO UK
HeT. OT0 MOXeT OblTb Heyda4yHo, ecnu, Hanpumep, 610K OOCTUN CBOErO BoundedCapcity U HE
nmeeT 6onblue MecTa ANS HOBbIX 9NIEMEHTOB. sendasync APYTON CTOPOHbI Sendasync BEPHET
HEe3aBEPLWEHHYIO Task<bool> KOTOPYIO Bbl MOXETE await . OTa 3aaya 3aBepwmnTcs B byaylwem ¢
true PE3Y/IbTATOM, KOrAa 6/10K OYNCTUT CBOIO BHYTPEHHIOK O4epelb U CMOXET NPUHMMATb
60Nblie 3N1EMEHTOB WM C false PE3YNbTATOM, ECNN OH NOCTOSIHHO OTKasblBaeTcs (HanpuMep, B
pesynbTaTe OTMEHbI).

Examples

NMpoBopgka B ActionBlock u oXxXupaHue 3aBepLUueHUsA

// Create a block with an asynchronous action

var block = new ActionBlock<string>(async hostName =>

{
IPAddress|[] ipAddresses = await Dns.GetHostAddressesAsync (hostName) ;
Console.Writeline (ipAddresses|[0]);

1)

block.Post ("google.com"); // Post items to the block's InputQueue for processing
block.Post ("reddit.com") ;

block.Post ("stackoverflow.com");

block.Complete(); // Tell the block to complete and stop accepting new items
await block.Completion; // Asynchronously wait until all items completed processingu

CesizbiBaHMe 6/10KOB 0N CO34aHMA KOHBenepa
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var httpClient = new HttpClient ();

// Create a block the accepts a uri and returns its contents as a string
var downloaderBlock = new TransformBlock<string, string> (
async uri => await httpClient.GetStringAsync (uri));

// Create a block that accepts the content and prints it to the console
var printerBlock = new ActionBlock<string> (
contents => Console.WriteLine (contents));

// Make the downloaderBlock complete the printerBlock when its completed.
var dataflowLinkOptions = new DataflowLinkOptions {PropagateCompletion = true};

// Link the block to create a pipeline
downloaderBlock.LinkTo (printerBlock, dataflowLinkOptions) ;

// Post urls to the first block which will pass their contents to the second one.
downloaderBlock.Post ("http://youtube.com") ;
downloaderBlock.Post ("http://github.com") ;
downloaderBlock.Post ("http://twitter.com");

downloaderBlock.Complete(); // Completion will propagate to printerBlock
await printerBlock.Completion; // Only need to wait for the last block in the pipeline

CUHXPOHHbIN Npou3soauTenb / noTpedburtens ¢ 6ycdepom

public class Producer
{
private static Random random = new Random( (int)DateTime.UtcNow.Ticks);
//produce the value that will be posted to buffer block
public double Produce ( )
{
var value = random.NextDouble () ;
Console.WritelLine ($"Producing value: {value}");
return value;

public class Consumer

{

//consume the value that will be received from buffer block

public void Consume (double value) => Console.WritelLine ($"Consuming value: {value}");

class Program

{
private static BufferBlock<double> buffer = new BufferBlock<double> () ;
static void Main (string[] args)

{

//start a task that will every 1 second post a value from the producer to buffer block

var producerTask = Task.Run(async () =>
{
var producer = new Producer();
while (true)
{
buffer.Post (producer.Produce ()) ;
await Task.Delay (1000) ;

https://riptutorial.com/ru/home

168



//start a task that will recieve values from bufferblock and consume it
var consumerTask = Task.Run(() =>
{

var consumer = new Consumer () ;

while (true)

{

consumer.Consume (buffer.Receive ());

}) i

Task.WaitAll (new[] { producerTask, consumerTask });

MoTpebutenb aCUHXPOHHOIO NPOU3BOAUTENS C OrPaHUYEHHbIM 6ydhepom

var bufferBlock = new BufferBlock<int> (new DataflowBlockOptions
{

BoundedCapacity = 1000
}) i

var cancellationToken = new CancellationTokenSource (TimeSpan.FromSeconds (10)) .Token;
var producerTask = Task.Run(async () =>

var random = new Random() ;

while (!cancellationToken.IsCancellationRequested)

{

var value = random.Next ();
await bufferBlock.SendAsync (value, cancellationToken);

var consumerTask = Task.Run(async () =>

while (await bufferBlock.OutputAvailableAsync())
{
var value = bufferBlock.Receive () ;
Console.WriteLine (value) ;

)i

await Task.WhenAll (producerTask, consumerTask);

Mpountante MNoTok gaHHbIX TPL oHnanH: https://riptutorial.com/ru/dot-net/topic/784/noTok-
OaHHbIX-tpl
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rnaesa 43: NpocTpaHCTBO UMEH
System.Reflection.Emit

Examples

CospaHue c60pKkM oUHaAMMUUYECKUN

using System;

using System.Reflection;

using System.Reflection.Emit;

class DemoAssemblyBuilder

{

public static void Main ()

{
1/
1/
1/
1/
1/
1/
1/
1/
/*

An assembly consists of one or more modules, each of which
contains zero or more types. This code creates a single-module
assembly, the most common case. The module contains one type,
named "MyDynamicType", that has a private field, a property
that gets and sets the private field, constructors that
initialize the private field, and a method that multiplies

a user-supplied number by the private field value and returns
the result. In C# the type might look like this:

public class MyDynamicType

{

}
*/

private int m_number;

public MyDynamicType () : this (42) {}
public MyDynamicType (int initNumber)
{

m_number = initNumber;

public int Number

{
get { return m_number; }
set { m_number = value; }

public int MyMethod(int multiplier)
{

return m_number * multiplier;

AssemblyName aName = new AssemblyName ("DynamicAssemblyExample") ;

AssemblyBuilder ab

AppDomain.CurrentDomain.DefineDynamicAssembly (
aName,
AssemblyBuilderAccess.RunAndSave) ;

// For a single-module assembly, the module name is usually
// the assembly name plus an extension.
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ModuleBuilder mb =
ab.DefineDynamicModule (aName.Name, aName.Name + ".d1l1l");

TypeBuilder tb = mb.DefineType (
"MyDynamicType",
TypeAttributes.Public);

// Add a private field of type int (Int32).
FieldBuilder fbNumber = tb.DefineField(
"m_number",
typeof (int),
FieldAttributes.Private);

// Next, we make a simple sealed method.
MethodBuilder mbMyMethod = tb.DefineMethod (
"MyMethod",
MethodAttributes.Public,
typeof (int),
new([] { typeof (int) });

ILGenerator il = mbMyMethod.GetILGenerator () ;
il.Emit (OpCodes.Ldarg_0); // Load this - always the first argument of any instance

method

il.Emit (OpCodes.Ldfld, fbNumber) ;

il.Emit (OpCodes.Ldarg_1); // Load the integer argument

il.Emit (OpCodes.Mul); // Multiply the two numbers with no overflow checking

il.Emit (OpCodes.Ret); // Return

// Next, we build the property. This involves building the property itself, as well as
the

// getter and setter methods.

PropertyBuilder pbNumber = tb.DefineProperty (
"Number", // Name
PropertyAttributes.None,
typeof (int), // Type of the property
new Type[0]); // Types of indices, if any

MethodBuilder mbSetNumber = tb.DefineMethod (
"set_Number", // Name - setters are set_Property by convention
// Setter is a special method and we don't want it to appear to callers from C#
MethodAttributes.PrivateScope | MethodAttributes.HideBySig |
MethodAttributes.Public | MethodAttributes.SpecialName,
typeof (void), // Setters don't return a value
new[] { typeof(int) }); // We have a single argument of type System.Int32

// To generate the body of the method, we'll need an IL generator

il = mbSetNumber.GetILGenerator () ;

il.Emit (OpCodes.Ldarg_0); // Load this

il.Emit (OpCodes.Ldarg_1); // Load the new value

il.Emit (OpCodes.Stfld, fbNumber); // Save the new value to this.m_number
il.Emit (OpCodes.Ret); // Return

// Finally, link the method to the setter of our property
pbNumber.SetSetMethod (mbSetNumber) ;

MethodBuilder mbGetNumber = tb.DefineMethod (
"get_Number",
MethodAttributes.PrivateScope | MethodAttributes.HideBySig |
MethodAttributes.Public | MethodAttributes.SpecialName,
typeof (int),
new Type[0]);
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il = mbGetNumber.GetILGenerator () ;

il.Emit (OpCodes.Ldarg_0); // Load this

il.Emit (OpCodes.Ldfld, fbNumber); // Load the value of this.m_number
il.Emit (OpCodes.Ret); // Return the value

pbNumber.SetGetMethod (mbGetNumber) ;

// Finally, we add the two constructors.

// Constructor needs to call the constructor of the parent class, or another
constructor in the same class

ConstructorBuilder intConstructor = tb.DefineConstructor (

MethodAttributes.Public, CallingConventions.Standard | CallingConventions.HasThis,

new[] { typeof (int) 1});

il = intConstructor.GetILGenerator () ;

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Call, typeof (object) .GetConstructor (new Type[0])); // call parent's
constructor

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Ldarg_1); // our int argument

il.Emit (OpCodes.Stfld, fbNumber); // store argument in this.m_number

il.Emit (OpCodes.Ret) ;

var parameterlessConstructor = tb.DefineConstructor (
MethodAttributes.Public, CallingConventions.Standard | CallingConventions.HasThis,

new Typel0]);

il = parameterlessConstructor.GetILGenerator();

il.Emit (OpCodes.Ldarg_0); // this

il.Emit (OpCodes.Ldc_TI4_S, (byte)42); // load 42 as an integer constant

il.Emit (OpCodes.Call, intConstructor); // call this(42)

il.Emit (OpCodes.Ret) ;

// And make sure the type is created
Type ourType = tb.CreateType();

// The types from the assembly can be used directly using reflection, or we can save
the assembly to use as a reference

object ourInstance = Activator.CreatelInstance (ourType) ;

Console.WritelLine (ourType.GetProperty ("Number") .GetValue (ourInstance)); // 42

// Save the assembly for use elsewhere. This is very useful for debugging - you can
use e.g. ILSpy to look at the equivalent IL/C# code.

ab.Save (@"DynamicAssemblyExample.dll") ;

// Using newly created type

var myDynamicType = tb.CreateType();

var myDynamicTypeInstance = Activator.CreatelInstance (myDynamicType) ;

Console.WritelLine (myDynamicTypelInstance.GetType()); // MyDynamicType
var numberField = myDynamicType.GetField ("m_number", BindingFlags.NonPublic |
BindingFlags.Instance) ;

numberField.SetValue (myDynamicTypeInstance, 10);

Console.WriteLine (numberField.GetValue (myDynamicTypeInstance)); // 10

MpountaiTe MNpocTpaHcTBO UMeH System.Reflection.Emit oHnaiiH: https://riptutorial.com/ru/dot-
net/topic/74/npoctpaHcTBO-nMeH-system-reflection-emit
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Esa 44: Pabota c SHA1 B C #

BctynneHue

B 3TOM MPOEKTe Bbl BUANTE, Kak paboTaTb C KpUNTOrpadouyeckom xaw-gyHkumen SHAL.
Hanpumep, NoNy4YnTb X3W U3 CTPOKM U Kak B3nomatb xaw SHAL. UICTOYHMK Ha git-xabe:
https://github.com/mahdiabasi/SHA1Tool

Examples

# NeHepauuns KOHTponbHOMU cyMMbl SHA1 channoBon cpyHKLIUU
CHavana Bbl gobasnsete System.Security.Cryptography n System.|O B CBOI NpoekT

public string GetShalHash (string filePath)

{
using (FileStream fs = File.OpenRead(filePath))

{
SHA1 sha = new SHAlManaged();
return BitConverter.ToString (sha.ComputeHash (fs));

Mpountainte Pabota ¢ SHAL B C # oHnaiiH: https://riptutorial.com/ru/dot-net/topic/9457/paboTa-c-
shal-B-c-sharp
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Esa 45: Pabotra c SHA1 B C #

BctynneHue

B 3TOM MPOEKTe Bbl BUANTE, Kak paboTaTb C KpUNTOrpadouyeckom xaw-gyHkumen SHAL.
Hanpumep, NONYy4YMUTb X3l U3 CTPOKM N Kak B3noMaTtb xaw SHAL.

ncxogHbIi koMnunatop Ha github: https://github.com/mahdiabasi/SHA1Tool
Examples

# NeHepauunsi KOHTponbHOM cyMMbl SHA1 chavna

cHavana Bbl gobaBnsieTe NPOCTPaHCTBO MMeH System.Security.Cryptography B cBO/
npoexT

public string GetShalHash (string filePath)
{
using (FileStream fs = File.OpenRead (filePath))

{
SHA1 sha = new SHAIlManaged();
return BitConverter.ToString (sha.ComputeHash (fs));

# FeHepupyeMbIi X3LU TeKcTa

public static string TextToHash (string text)
{

var sh = SHAl.Create();

var hash = new StringBuilder();

byte[] bytes = Encoding.UTF8.GetBytes (text) ;

byte[] b = sh.ComputeHash (bytes);

foreach (byte a in b)

{
var h = a.ToString("x2");
hash.Append (h) ;

}

return hash.ToString();

Mpountaiite PaboTta ¢ SHAL B C # oHnaiiH: https://riptutorial.com/ru/dot-net/topic/9458/paboTa-c-
shal-B-c-sharp
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rnasa 46: PerynspHblie BbipaXxeHus (
System.Text.RegularExpressions)

Examples

NMpoBepbTe, COOTBETCTBYET NU WA6/10H BBOAAM

public bool Check ()

{
string input = "Hello World!";
string pattern = @"H.1ll. W.rld!";

// true
return Regex.IsMatch (input, pattern);

BapI/IaHTbI nepepayu

public bool Check ()

{
string input = "Hello World!";
string pattern = @"H.1l. W.rld!";

// true
return Regex.IsMatch (input, pattern,

HPOCTOG coBnapeHue n 3ameHa

public string Check ()

{
string input = "Hello World!";
string pattern = @"W.rld";

// Hello Stack Overflow!
return Regex.Replace (input, pattern,

ConocraBneHue no rpynnam

public string Check ()

{
string input = "Hello World!";

RegexOptions.IgnoreCase

"Stack Overflow");

string pattern = @"H.1l. (?<Subject>W.rld)!";

Match match = Regex.Match (input, pattern);

// World
return match.Groups["Subject"] .Value;

| RegexOptions.Singleline);
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Y paneHne He 6yKBEHHO-LUC(POBbIX CUMBOJIOB U3 CTPOKM

public string Remove ()
{
string input = "Hello./!";

return Regex.Replace (input, "["a-zA-Z0-9]", "");

Hawntun BCce coBnapeHuns

C noMoLubio

using System.Text.RegularExpressions;

Kon

static void Main(string[] args)

{
string input = "Carrot Banana Apple Cherry Clementine Grape";
// Find words that start with uppercase 'C'
string pattern = Q@"\bC\w*\b";

MatchCollection matches = Regex.Matches (input, pattern);
foreach (Match m in matches)
Console.WriteLine (m.Value);

Bbixon

Carrot
Cherry
Clementine

MpounTante PerynspHblie BoipaxeHus (System.Text.RegularExpressions) oHnamH:

https://riptutorial.com/ru/dot-net/topic/6944/pery napHble-Bbipaxk eHNSA--system-text-
regularexpressions-

https://riptutorial.com/ru/home 176


https://riptutorial.com/ru/dot-net/topic/6944/%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F--system-text-regularexpressions-
https://riptutorial.com/ru/dot-net/topic/6944/%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F--system-text-regularexpressions-
https://riptutorial.com/ru/dot-net/topic/6944/%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F--system-text-regularexpressions-
https://riptutorial.com/ru/dot-net/topic/6944/%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B5-%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F--system-text-regularexpressions-

rnaBa 47: Cepunanunsauna JSON

3aMmedyaHus

JavaScriptSerializer npotus Json.NET

Knacc savascriptserializer Obin BBeAeH B .NET 3.5 1 nCNonb3yeTcs BHYTPEHHE aCUHXPOHHbIM
ypoBHeM cBsa3n .NET ons npunoxeHuii ¢ nogaepxkon AJAX. OH MOXET UCrnonb30BaTbCs NS
paboTbl ¢ JSON B ynpaBnsieMom Kome.

HecMoTps Ha cylwecTBOBaHWE KNacca Javascriptserializer , MICrOSOft pekoMeHayeT
ncnonb3osatb 6nbnnoTeky Json.NET ¢ OTKPbITbIM UCXOL4HBIM KOLOM ANS cepuanm3aunm u
necepuanmaauun. Json.NET obecneuymsaeT 605ee BbICOKYHO NPOM3BOANTENBHOCTb 1 Bonee
LPY>XECTBEHHbIV MHTepdoeinc ans otobpaxeHns JSON Ha nonb3oBaTenbckmne Knacehbl
(NONb30BATENbCKNE JavascriptConverter 0DHEKT OYAET HYXHO CAenaTtb TO Xe caMoe C

JavaScriptSerializer )

Examples

Iecepnannsaumns ¢ UCNOJIb30OBaHMNEM
System.Web.Script.Serialization.JavaScriptSerializer

MeTO,D, JavaScriptSerializer.Deserialize<T> (input) MbITAETCA OeCepnann3oBaTb CTPOKY
OonycTtnuMoro JSON B 0O6bekT yKa3aHHOro tmna <rt> , UCNoNb3ys CONOCTaBNeHNA NO yMONYaHUIO,
nogoepXnBaeMble JavascriptSerializer .

using System.Collections;
using System.Web.Script.Serialization;

/] ...
string rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 13]}";

JavaScriptSerializer JSS = new JavaScriptSerializer();
Dictionary<string, object> parsedObj = JSS.Deserialize<Dictionary<string, object>>(rawJSON) ;

string name = parsedObj["Name"].toString();
ArrayList numbers = (ArrayList)parsedOb]j["Numbers"]

MNpumeyaHne. OB bEKT Javascriptserializer Obl1 NpeacTaBneH B sBepcun .NET 3.5.

Iecepnanusauus c ucnonb3osaHmem Json.NET

internal class Sequence({
public string Name;
public List<int> Numbers;
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}
/] ...
string rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 131}1";

Sequence sequence = JsonConvert.DeserializeObject<Sequence> (rawJSON) ;

Lns nonyyeHna pononHUTENbHON NHopmaLumm cM. OdrunansHein cant Json.NET .

MNpumeyaHune. Json.NET nopnepxusaet .NET sepcum 2 u Bbiwwe.

Cepuwanusauusa ¢ ncnonbsosaHuem Json.NET

[JsonObject ("person") ]

public class Person

{
[JsonProperty ("name") ]
public string PersonName { get; set; }
[JsonProperty ("age") ]
public int PersonAge { get; set; }
[JsonIgnore]
public string Address { get; set; }

Person person = new Person { PersonName = "Andrius", PersonAge = 99, Address = "Some address"
bi

string rawJdson = JsonConvert.SerializeObject (person);

Console.WritelLine (rawdson); // {"name":"Andrius","age":99}

ObpaTtnTe BHMMaHUe, 4TO CBOMCTBA (M KNacchbl) MOryT ObITb yKpaweHbl atpubytamum, 4Tobbl
N3MEHNTb VX BHEWHWIA BUL, B PE3YNbTUPYIOLEN CTPOKE jSON Uiy Boobuwe yoanntb Ux 13 json-
CcTpoku (Jsonignore).

Bonee noaopobHyto nHcpopmauumio o atpmnbytax cepuanmsaumm Json.NET MOXHO HalTu 31eck .

B C # obwepnocTynHble naeHTMgMKaTopbl 3an1cbiBatoTcsa B PascalCase no cornawenuio. B
JSON cornaweHve 3akno4yaetcsa B ucnonb3osaHum camelCase ons scex nMeH. Bbl MOXeTe
MCNoNb30BaTbh KOHTPAKTHbBIN NpeobpasoBaTtenb Ans Nnpeobpa3oBaHUs Mexay HUMK.

using Newtonsoft.Json;
using Newtonsoft.Json.Serialization;

public class Person

{
public string Name { get; set; }
public int Age { get; set; }
[JsonIgnore]
public string Address { get; set; }

public void Todson () {
Person person = new Person { Name = "Andrius", Age = 99, Address = "Some address" };
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var resolver = new CamelCasePropertyNamesContractResolver();
var settings = new JsonSerializerSettings { ContractResolver = resolver };
string json = JsonConvert.SerializeObject (person, settings);

Console.WriteLine (json); // {"name":"Andrius", "age":99}

Cepuvanusauusa-gecepuanusaumsa ¢ ucnonb3osaHmeM Newtonsoft.Json

B oTnnyne oT opyrux noMOLWHMKOB, 3TOT NCMOMb3YeT NMOMOWHUKIN CTAaTMYeCcKoro Knacca ans
cepvianusauun n gecepuanmaaumm, no3ToMy OH HEMHOIO NpoLle, Yem apyrue.

using Newtonsoft.Json;
var rawJSON = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":[0, 1, 1, 2, 3, 5, 8, 131}1";

var fibo
var rawJSON2

JsonConvert.DeserializeObject<Dictionary<string, object>>(rawJSON) ;

JsonConvert.SerializeObject (fibo) ;

JduHaMmnyeckoe cBsi3biBaHUe

Json.NET ot Newtonsoft no3sonsietT BamMm AMHAMNYECKM CBS3bIBATb jSON (MCMNONb3ys 06 beKThl
ExpandoObject / Dynamic) 6e3 Heo6x0aMMOCTK SIBHO cOo3aaBaTb TUM.

Cepuanusaums
dynamic JjsonObject = new ExpandoObject () ;
jsonObject.Title = "Merchent of Venice";
jsonObject.Author = "William Shakespeare";

Console.WriteLine (JsonConvert.SerializeObject (jsonObject));

Jecepnanusauus
var rawJson = "{\"Name\":\"Fibonacci Sequence\", \"Numbers\":([0, 1, 1, 2, 3, 5, 8, 131}";
dynamic parseddson = JObject.Parse (rawdson) ;
Console.WriteLine ("Name: " + parsedJson.Name) ;
Console.WriteLine ("Name: " + parsedJson.Numbers.Length) ;

ObpaTtnTe BHMMaHue, 4T0 Koy B 06bekTe rawlson 6binn npeBpalleHbl B NepeMeHHble-4eHbl B
OMHaAMM4YeckoM obbekTe.

OTO MNONE3HO B TeX Cny4vasx, Koraa npunoXxeHne MoxXxeT NpuHUMaTh / NPOM3BOAUTL pPasnnyHble
gopmaTtbl JSON. TeM He MeHee NpennaraeTcs UCNONb30BaTb AOMOMHUTENbHbINA YPOBEHD
NPOBEPKM AN CTPOKMU JSON MM AUHAMMYECKOro 06 bekTa, CreHEPUPOBAHHOMO B pe3ynbTare
cepvianusauum / ne-cepnannsaumm.

Cepuwanusauusa ¢ ucnonbsosaHuem Json.NET ¢ HacTporkamm
JsonSerializerSettings

OTOT cepnannsatop MMeeT HeKOTopble NPUSATHbIE OYHKLMW, KOTOPblE HE UMeeT ceprannsatopa
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Mo YMOJNi4aHmio .net json serializer, Hanpumep 0bpaboTka HyNeBoro 3Ha4eHNs!, BaM NPOCTO HY>XHO
CO30adTb JsonSerializerSettings .

public static string Serialize (T ob3j)
{

string result = JsonConvert.SerializeObject (obj, new JsonSerializerSettings {
NullValueHandling = NullValueHandling.Ignore}) ;
return result;

Ewe oaHa cepbesHas npobnema ¢ ceprann3atopoM B .net - 3To LMK camoperynaumun. B cnydae
yyallerocsi, y4acTByiolEero B Kypce, ero ak3eMrnsip MMeeT CBOMCTBO Kypca, a Kypc MMeeT Habop

Y4EeHWNKOB, YTO O3HA4YAEeT List<Student> KOTOprVI co3nacTt OI'IOprII7I umkn. Bol MOXeTe cnpaBnTbCA
C 3TUM C NOMOWDbHK JsonSerializerSettings .

public static string Serialize (T obj)
{

string result = JsonConvert.SerializeObject (obj, new JsonSerializerSettings {
ReferenceloopHandling = ReferenceloopHandling.Ignore}) ;

return result;

Bbl MOXeTe NoMecTUTb Cneaytowmii BapuaHT cepranvaaumm cneayowmm obpasom:

public static string Serialize (T ob3j)
{

string result = JsonConvert.SerializeObject (obj, new JsonSerializerSettings {
NullValueHandling = NullValueHandling.Ignore, ReferenceloopHandling =
ReferencelLoopHandling.Ignore}) ;

return result;

Mpountante Cepuanmsaumsa JSON oHnanH: https://riptutorial.com/ru/dot-net/topic/183/
cepuanusauus-json
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rna

Ba 48: ceten

3aMmedyaHusa

CwMm. Takxe: HTTP-knneHThl

Examples

OcHoBHom TCP-vart (TcpListener, TcpClient, NetworkStream)

using
using
using
using
using

class

{
st

{

st
{

System;

System.IO;
System.Net;
System.Net.Sockets;
System.Text;

TcpChat

atic void Main(string[] args)

if (args.Length == 0)

{
Console.WriteLine ("Basic TCP chat");
Console.WriteLine () ;
Console.WriteLine ("Usage:");
Console.Writeline ("tcpchat server <port>");
Console.Writeline ("tcpchat client <url> <port>");
return;

try

Run (args) ;
}
catch (IOException)
{

Console.WriteLine ("-—-- Connection lost");

}

catch (SocketException ex)

{

Console.WriteLine("-—— Can't connect: " + ex.Message);

atic void Run(string[] args)

TcpClient client;
NetworkStream stream;

byte[] buffer = new byte[256];
var encoding = Encoding.ASCII;

if (args[0].StartsWith("s", StringComparison.InvariantCultureIgnoreCase))

{

var port = int.Parse(args[l]);
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var listener = new TcpListener (IPAddress.Any, port);
listener.Start () ;

Console.WriteLine ("-—— Waiting for a connection...");
client = listener.AcceptTcpClient ();

else
var hostName = args[l];
var port = int.Parse(args([2]);

client = new TcpClient ();
client.Connect (hostName, port);

stream = client.GetStream();

Console.WriteLine ("-—— Connected. Start typing! (exit with Ctrl-C)");

while (true)

{
if (Console.KeyAvailable)
{

var lineToSend = Console.ReadLine () ;

var bytesToSend = encoding.GetBytes (lineToSend + "\r\n");

stream.Write (bytesToSend, 0, bytesToSend.Length);
stream.Flush () ;

if (stream.DataAvailable)

var receivedBytesCount = stream.Read (buffer, 0, buffer.Length);

var receivedString = encoding.GetString (buffer, O,
Console.Write (receivedString);

OcHoBHoM KnueHT SNTP (UdpClient)

Cwm. RFC 2030 pna nonyyeHms nogpobHoin nHgopmaumm o npotokone SNTP.

using System;

using System.Globalization;
using System.Ling;

using System.Net;

using System.Net.Sockets;

class SntpClient
{
const int SntpPort = 123;
static DateTime BaseDate = new DateTime (1900, 1, 1);

static void Main(string[] args)
{
if (args.Length == 0) {
Console.WritelLine ("Simple SNTP client");
Console.WriteLine () ;
Console.WritelLine ("Usage: sntpclient <sntp server url>
Console.WriteLine () ;

Console.WritelLine ("<local timezone>: a number between -12 and 12 as hours from

receivedBytesCount) ;

[<local timezone>]");
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UTCc") ;

Console.WriteLine (" (append .5 for an extra half an hour)");
return;

}

double localTimeZoneInHours = 0;

if (args.Length > 1)
localTimeZoneInHours = double.Parse(args[l], CulturelInfo.InvariantCulture);

var udpClient = new UdpClient ();
udpClient.Client.ReceiveTimeout = 5000;

var sntpRequest = new byte[48];
sntpRequest [0] = 0x23; //LI=0 (no warning), VN=4, Mode=3 (client)

udpClient.Send (
dgram: sntpRequest,
bytes: sntpRequest.Length,
hostname: args([O0],
port: SntpPort);

byte[] sntpResponse;
try
{
IPEndPoint remoteEndpoint = null;
sntpResponse = udpClient.Receive (ref remoteEndpoint);
}
catch (SocketException)
{
Console.WriteLine ("*** No response received from the server");
return;

uint numberOfSeconds;
if (BitConverter.IsLittleEndian)
numberOfSeconds = BitConverter.ToUInt32 (
sntpResponse.Skip (40) .Take (4) .Reverse () .ToArray ()
Q)
else
numberOfSeconds = BitConverter.ToUInt32 (sntpResponse, 40);

var date = BaseDate.AddSeconds (numberOfSeconds) .AddHours (localTimeZoneInHours) ;
Console.WriteLine (
S$"Current date in server: {date:yyyy-MM-dd HH:mm:ss}

UTC{localTimeZoneInHours:+0.#;-0.#; .}");
}

MpounTtanTe ceten oHnamH: https://riptutorial.com/ru/dot-net/topic/35/ceTten
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rnaesa 49: CuHxpoHusauua DateTime

Examples
ParseExact

var dateString = "2015-11-24";

var date = DateTime.ParseExact (dateString, "yyyy-MM-dd", null);
Console.WriteLine (date);

24.11.2013 12:00:00

O6paT|/|Te BHMMaHMe, 4TO nepenada cultureInfo.CurrentCulture B KQ4€CTBE TPETbero napametpa
NOEHTNYHA nepedaye null . VInm Bbl MOXeTe nepemnatb onpeaeneHHyto KynbTypy.

dopmaTUpoBaTb CTPOKM
CTtpoka BBOAa MOXET ObITb B 1H060M ghopMarte, COOTBETCTBYHOLLIEM CTPOKe ghopMmara

var date = DateTime.ParseExact ("24]201511", "dd|yyyyMM", null);
Console.WriteLine (date) ;

24.11.2013 12:00:00

Jlobbie cMBOTbI, HE SIBASIOLUMECS crieungbukaropamm gpopMara, paccMaTpuBaroTCsl Kak
NnTepasbi

var date = DateTime.ParseExact ("2015(11(24", "yyyy|MM|dd", null);
Console.WriteLine (date) ;

24.11.2013 12:00:00
Bonipocsi an4 cneungbukaropos ghopmara

var date = DateTime.ParseExact ("2015-01-24 11:11:30", "yyyy-mm-dd hh:MM:ss", null);
Console.WriteLine (date) ;

24.11.2011 11:01:30

ObpaTute BHMMaHWE, 4TO 3HAYEHMS MecsLa 1 MUHYTbl ObiM NPOaHanNM3nMpPOBaHb! B
HenpaBWbHbIE aapecarThl.

CTPpOKY C 0O4HUM CUMBO/TbHbIM CUMBOJIOM L10/1KHbI ObITb O4HUM U3 CTaHAAPTHbIX (POPMAToB

var date = DateTime.ParseExact ("11/24/2015", "d", new CultureInfo ("en-US"));
var date DateTime.ParsekExact ("2015-11-24T10:15:45", "s", null);
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var date = DateTime.ParseExact ("2015-11-24 10:15:452z", "u", null);

UcknouyeHuns

ArgumentNullException

var date DateTime.ParseExact (null, "yyyy-MM-dd", null);

var date = DateTime.ParseExact ("2015-11-24", null, null);
FormatException

var date = DateTime.ParseExact ("", "yyyy-MM-dd", null);

(
var date = DateTime.ParseExact ("2015-11-24", "", null);
var date = DateTime.ParseExact ("2015-0C-24", "yyyy-MM-dd", null);
var date = DateTime.ParseExact ("2015-11-24", "yyyy-Q0-dd", null);

// Single-character format strings must be one of the standard formats
var date = DateTime.ParseExact ("2015-11-24", "g", null);

// Format strings must match the input exactly* (see next section)
var date = DateTime.ParseExact ("2015-11-24", "d", null); // Expects 11/24/2015 or 24/11/2015
for most cultures

O6paboTka HECKONbKMX BO3MOXHbIX chopMaToB

var date = DateTime.ParseExact ("2015-11-24T10:15:45",

new [] { "s", "t", "u", "yyyy-MM-dd" }, // Will succeed as long as input matches one of
these

CultureInfo.CurrentCulture, DateTimeStyles.None);

O6paboTka pa3nuuum B KynbType

var dateString = "10/11/2015";
var date = DateTime.ParseExact (dateString, "d", new CultureInfo("en-US"));
Console.WritelLine ("Day: {0}; Month: {1}", date.Day, date.Month);

Henb: 11; Mecsu: 10

date = DateTime.ParseExact (dateString, "d", new CultureInfo("en-GB"));
Console.WritelLine ("Day: {0}; Month: {1}", date.Day, date.Month);

Henb: 10; Mecsu: 11
TryParse

OTOT MeToL NPVHMMAET CTPOKY Kak BXOAHYIO, NblTaeTCs NpoaHann3npoBaTth €€ B DateTime W
BO3BpALLlaeT NIOrMYeckuii pesynbTart, ykasblBatowWwmii Ha ycnex unm Heynady. Ecnv Bbi3oB
npeycnesaeT, NepeMeHHas, nepefaHHas Kak napameTp out 3anoNHSETCS aHaNM3NPyeMbIM
pesynbTaToM.
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Ecnu cuHTakcmyeckunin aHanms He BbINOJIHAETCA, NepeMeHHasd, nepedjaHHas Kak napameTp out
yCTaHaBnmMBaeTCA Ha 3Ha4YeHne no yMON4YaHUIO DateTime.MinValue .

TryParse (cTpoka, BHe DateTime)

DateTime parsedValue;

if (DateTime.TryParse ("monkey", out parsedValue))

{

Console.WritelLine ("Apparently, 'monkey' is a date/time value. Who knew?");

OTOT METO[ MbiTaeTCa NpoaHann3npoBaTb BXOOHYIO CTPOKY Ha OCHOBE permoHanbHbIX HACTPOEK
CUCTEMbI U U3BECTHbIX doopMaToB, Takux Kak ISO 8601 n opyrux pacnpocTpaHeHHbIX (OpMaToB.

DateTime.TryParse ("11/24/2015 14:28:42", out parsedvValue); // true
DateTime.TryParse ("2015-11-24 14:28:42", out parsedvValue); // true
DateTime.TryParse ("2015-11-24T14:28:42", out parsedValue); // true
DateTime.TryParse ("Sat, 24 Nov 2015 14:28:42", out parsedvValue); // true

MoCKONbKY 3TOT METOL HE NPUHUMAET MHAPOPMALIMIO O KYNbTYPe, OH UCMOMb3YeT SI3bIKOBOM
CTaHOapT CUCTEMbI. DTO MOXET NPUBECTU K HEOXMAAHHbLIM pe3ybTaTaM.

// System set to en-US culture
bool result = DateTime.TryParse("24/11/2015", out parsedvValue) ;
Console.WriteLine (result);

Jloxb

// System set to en-GB culture
bool result = DateTime.TryParse("11/24/2015", out parsedValue) ;
Console.WriteLine (result);

Jloxb

// System set to en-GB culture
bool result = DateTime.TryParse("10/11/2015", out parsedvValue) ;
Console.WriteLine (result);

lMpasna

ObpaTute BHMMaHue: ecnm Bbl Haxoautecb B CLIA, Bbl MOXeTe ObITb YAUBNEHbI, YTO pe3ynbTat
aHanmsa byget 10 Hos0ps, a He 11 okTs6ps.

TryParse (cTpoka, IFormatProvider, DateTimeStyles, outTimeTime)

if (DateTime.TryParse (" monkey ", new CultureInfo("en-GB"),
DateTimeStyles.AllowLeadingWhite | DateTimeStyles.AllowTrailingWhite, out parsedValue)

Console.WritelLine ("Apparently, ' monkey ' is a date/time value. Who knew?");
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B otnnyune ot metona sibling, ata neperpyska no3sonsiet ykasartb onpeneneHHyo KynbTypy
ctunb (bl). Nepenaya nui1l AN napameTpa irormatProvider UCMONb3YET KYNbTYPYy CUCTEMbI.

UcknroveHus

Ob6paTute BHMMaHNE, 4TO 3TOT METOA MOXET reHepnpoBaTh UCKIOYEHWE NPU ONPELENEHHbIX
ycnosusix. OHM OTHOCATCS K NapamMeTpaMm, BBEAEHHbIM A/151 3TOW NEPErpy3kun: tFormatProvider U

DateTimeStyles .

® NotSupportedException . IFormatProvider YKa3blBaeT HeVITpaﬂbHYPO KYynbTypy
® ArgumentException . DateTimeStyles HE SABNAETCSA OOMYCTUMbIM NapamMeTpoM U COOEepPXUT
HeCOBMeCTMbIE Cpflal'Vl, TakKne KakK AssumeLocal W AssumeUniversal .

TryParseExact

OTOT MeTof BedeT cebs Kak KOMOUHAUUS TryParse U ParseExact ;. OH MO3BONSET ParseExact
HacTpamBaemblii doopmar (bl) 1 BO3BpALLAET NOrMYeckunii pe3ynbTar, ykasblBatowmii Ha ycnex nnm
Heynauvy, a He Ha BbIBpOC UCKTOYEHUS, ECNIN CUHTAKCUYECKMIA aHaNN3 He BbIMONHSAETCS.

TryParseExact (cTpoka, cTpoka, IFormatProvider, DateTimeStyles, out DateTime)

OTa neperpyska nbiTaeTcs NpoaHann3MpoBaTb BXOAHYIO CTPOKY B ONpeaeieHHOM doopMmare.
Ctpoka BBOAA 0ONTXHA COOTBETCTBOBATL 3TOMY (hopMaTty LNs aHanm3a.

DateTime.TryParseExact ("11242015", "MMddyyyy", null, DateTimeStyles.None, out parsedvalue); //
true

TryParseExact (cTpoka, ctpoka [], IFormatProvider, DateTimeStyles, outTimeTime)

OTa neperpyska noitaeTcs pasobpatb BXOAHYIO CTPOKY Ha Maccue cpopmaTtos. CTpoka BBoaa
LONIXHa COOTBETCTBOBATL XOTS Obl 0AHOMY chopMaTy ANs aHanusa.

DateTime.TryParseExact ("11242015", new [] { "yyyy-MM-dd", "MMddyyyy" }, null,
DateTimeStyles.None, out parsedValue); // true

MpounTtante CnHxpoHmnzaumsa DateTime oHnarH: https://riptutorial.com/ru/dot-net/topic/58/
CUHXpPOHM3auuns-datetime
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rnaea 50: CnoBapwu

Examples

lNMepeuncneHue cnosaps

Bbl MOXXeTe nepeuncnmTb CnoBapb 4epes OAuH U3 TPEeX CnocoboB:

Ucnonb3oBaHue nap KeyValue

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach (KeyValuePair<int, string> kvp in dict)
{
Console.WritelLine ("Key : " + kvp.Key.ToString() + ", Value : " + kvp.Value);

Ncnonb3oBaHue KnaBuLl

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach (int key in dict.Keys)
{
Console.WriteLine ("Key : " + key.ToString() + ", Value : " + dictlkey]);

Ncnonb3oBaHue 3HayeHUn

Dictionary<int, string> dict = new Dictionary<int, string>();
foreach(string s in dict.Values)
{

Console.WriteLine ("Value : " + s);

UHnumnannsaums cnoBaps € NOMOLWLbIO MHUUNaANN3aTopa KoJuiekKummn

// Translates to ‘dict.Add (1, "First")  etc.
var dict = new Dictionary<int, string> ()
{

{1, "First" },

{ 2, "Second" 1},

{ 3, "Third" }
}i
// Translates to “dict[l] = "First" ' etc.
// Works in C# 6.0.
var dict = new Dictionary<int, string> ()
{

[1] = "First",

[2] = "Second",

[3] = "Third"

bi

https://riptutorial.com/ru/home

188



Jo6aBneHne B cnoBapb

Dictionary<int, string> dict = new Dictionary<int, string>();
dict.Add (1, "First");
dict.Add (2, "Second");

// To safely add items (check to ensure item does not already exist - would throw)
if (!dict.ContainsKey (3))
{

dict.Add (3, "Third");

B kayecTBe anbTepHaTMBbl OHWN MOTyT BbITb A06aBNEHbI / YCTAHOBNEHBI C MOMOLLbIO
nHpoekcaropa. (MiHoekcaTop BHyTPEHHe BbIrNsanT Kak CBOMCTBO, UMetollee get u set, HO
NpUHMMaeT napameTp Nboro TMna, KOTOPbIV ykadaH Mexay ckobkamm):

Dictionary<int, string> dict = new Dictionary<int, string>();
dict[1l] = "First";
dict[2] = "Second";
dict[3] = "Third";

B oTnnuyme o1 MeTona adda KOTOPbIV reHepupyeT UCKOYEHWE, eCn KoY YXXe COOEepXUTCH B
cnoeape, MHOEeKCWKUK NpoCTO 3aMEHSET CylleCcTByOWee 3Ha4eHne.

,D,ﬂﬂ MCNoJib30BaHMA B NMOTOKOBOM CNOBApeE CNOBA ConcurrentDictionary<TKey, TValue> .

var dict = new ConcurrentDictionary<int, string>();
dict.AddOrUpdate (1, "First", (oldKey, oldvValue) => "First");

I'Ionyquwe 3Ha4YeHusd N3 cnoeaps

YuutbiBas aToT KOL4 YCTAaHOBKMW:

var dict = new Dictionary<int, string> ()
{

{ 1, "First" },

{ 2, "Second" 1},

{ 3, "Third" }

}i

Bbl MOXeTe npo4ynTaTb 3Ha4eHune Ons 3annmcu ¢ Kno4om 1. Ecnu kntoy He cyuiecTtByeT, 3Ha4eHne
6y,£l,eT KeyNotFoundException , MO3TOMY Bbl MOXETE CHa4a/la NpoBepuTb €ro ¢ NoMoLbio

ContainsKey .

if (dict.ContainsKey (1))
Console.WriteLine (dict[1]);

Y 3T0ro ectb O4MH HELOCTATOK: Bbl 6y,ueTe nckatb 4epes CBOM cnosapb Asaxgbl (O,D,I/IH pas,
4TOObI npoBepunTb Hann4me n oouH, 4TOObI npo4ynTaTb 3Ha‘-IeHI/|e). Ins 6onblworo cnoBaps 310
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MOXeET NOBNNATb HA NPON3BOONTEJIbBHOCTD. K cuacTbio, obe onepaunn MOryT BbINOJTHATBCA
BMecCTe!

string value;
if (dict.TryGetValue(l, out value))
Console.WriteLine (value) ;

Cpoenatb cnoBapb ¢ Ko4amm Case-Insensivitve.

var MyDict = new Dictionary<string, T> (StringComparison.InvariantCultureIgnoreCase)

ConcurrentDictionary (M3 .NET 4.0)

npe,ﬂ.CTaBﬂﬂeT I'IOTOKO6e3OI'IaCHyPO Konnekuuto nap Knaky / 3Ha4YeHue, K KOTOpPbIM
OOHOBPEMEHHO MOXHO O6pa|.l.l,aTbC$| HECKO/IbKMIU NMOTOKAMMN.

Co3paHue ak3eMnngapa

CospaHue aK3eMnndpa pa60TaeT NOYTN TAK Xe, KaK C Dictionary<TKey, TValue> , HAMNpPUMep:

var dict = new ConcurrentDictionary<int, string>();

INob6asneHue nnm o6HoBNEeHMe

Bbl MOXeTe ObITb YAMBNEHDbI, YTO HET METOAA Add , HO BMECTO 9TOr0 €CTb AddorUpdate C 2
neperpyskamu:

(1) AddOrUpdate (TKey key, TValue, Func<TKey, TValue, TValue> addValue) - ,ﬂOéaBﬂﬂeT rnapy K/iro4 /
3Ha4eHune, ec/in KJ/iro4 elle He cyllecrTByert, niun obHoBnSeT napy Kiro4 / 3Ha4YeHune ¢ roMolLLbH
yKa3aHHOV7 QD}/HKLH/II/I, €CJ/1n KJ/1TKo4 y>Ke cylulecrByer.

(2) addorupdate (TKey key, Func<TKey, TValue> addValue, Func<TKey, TValue, TValue>
updatevalueFactory) - UCMOb3YET yKadaHHbIE GOYHKLMM, HTOObI 106aBUTL Napy KoY / 3Ha4eHne K
Kro4y, eClin KJ/1Ho4 elle He cyllecteyert, nin 06HOBMTb napy Kiro4 /3Ha"IeHMe, €eCJ/in KJTKo4 yxKe
CylLecTByerT.

obasneHne nnu 06HOBNEHNE 3HAYEHUS, HE3ABNCMMO OT TOrO, 4TO ObINIO 3HAYEHMEM, ECNIN OHO
y>Xe NpUCyTCTBOBANO ANS AAaHHOro Knwo4a (1):

string addedValue = dict.AddOrUpdate (1, "First", (updateKey, valueOld) => "First");

[obaBneHve nnm obHOBNEHNE 3HAYEHUS], HO TeMNepb M3MEHEHNE 3HaYeHNs B OOHOBNIEHNM Ha
OCHOBe npenbiaywero 3HavyeHns (1):
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string addedValue2 = dict.AddOrUpdate(l, "First", (updateKey, valueOld) => $"{valueOld}
Updated") ;

Ncnonb3ys neperpysky (2), Mbl Tak>xe MOXEM 106aBUTb HOBOE 3HAYEHWNE C UCTONb30BaHNEM
dpabpuku:

string addedvValue3 = dict.AddOrUpdate (1, (key) => key == 1 ? "First" : "Not First",
(updateKey, valueOld) => $"{valueOld} Updated");

FlonyquMe LeHHOCTMN

rlOJ'Iy‘-IeHVIe 3Ha4YeHunsa aHanorm4Ho 3HA4YeHWKO Dictionary<TKey, TValue>

string value = null;
bool success = dict.TryGetValue(l, out value);

FlonyquMe wnun pob6asneHue 3Ha4YeHuUs

Ectb oBe neperpysku mehod, koTopbie 6yayT nonyyatb Mnn pob6aBnsiTb 3Ha4YEHE NOTOYHO-
6e3onacHbIM crnocobom.

Mony4nTe 3HaYeHne C NoMOLLbIO KNtoda 2 unu nobasbTe 3HaYeHne «BTopoe», ecnm kntou
OTCYTCTBYET:

string theValue = dict.GetOrAdd (2, "Second");

Mcnonb3oBaHue cpa6p|/|KV| ONs 0ob6aBNeHUs 3Ha4YeHNs, eCniv 3Ha4YeHne OTCYTCTBYeT:

string theValue2 = dict.GetOrAdd (2, (key) => key == 2 ? "Second" : "Not Second." );

IEnumerable to Dictionary (= .NET 3.5)
CoszpanTte cnoeapb <TKey, TValue> ua IEnumerable <T> :

using System;
using System.Collections.Generic;
using System.Ling;

public class Fruits

{
public int Id { get; set; }
public string Name { get; set; }

var fruits = new]([]

{
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new Fruits { Id = 8 , Name = "Apple" 1},

|
w

new Fruits { Id = , Name "Banana" 1},

Il
~J

new Fruits { Id , Name = "Mango" },

}i

// Dictionary<int, string> key value
var dictionary = fruits.ToDictionary(x => x.Id, x => x.Name);

Y naneHuve us cnosaps
YuuntbiBas aToT KOA, YyCTaHOBKMW:

var dict = new Dictionary<int, string> ()
{

"First" },

"Second" 1},

"Third" }

—~—~ -
w N =
~ 0~

~

}i
V|CFIOJ'Ib3yI7ITe METOM rRemove ONA yOaNneHUs Knto4a U CBA3aHHOIo C HAM 3HA4Y€HUA.

bool wasRemoved = dict.Remove (2);

BbinonHeHwe aToro koga yoanser KoY 2 U ero 3Ha4eHne U3 CnoBaps. remove BO3BPALLAET
flornyeckoe 3HayeHue, ykasbiaroulee, Obin N HailgeH 1 yaaneH yKkasaHHbI KoY U3 CoBaps.
Ecnum ko4 He cywecTByeT B CnoBape, HAYEro He yaanseTtcs n3 cnosaps, a Bosspauiaetcs false (
WCKJIOYEHWE HE FTeHepupyeTcs).

HEﬂpaBMﬂbHO MblTaTbCA yOoannTb KN4, yCTaHOBMB ON4 KNKO4Ya 3HAYEHNEe null .

dict[2] = null; // WRONG WAY TO REMOVE!

970 He npmeeneT K yaaneHuto Knroda. OH NPOCTO 3aMEeHUT npenbiayuee 3Ha4eHne Ha 3Ha4eHune
null .

YT00bl yoanuTb BCE KMIOYN U 3HAYEHUS N3 CNOBapSl, UCMOJIb3YATE METOL Clear .

dict.Clear () ;

Mocne BbINOSIHEHNS clear B CIOBAPS count OyOeT 0, a BHYyTPEHHSAS €eMKOCTb OcTaeTcs
HEen3MEeHHOMW.

ContainsKey (TKey)

Y106kl NPOBEPUTD, UMEET NN Dictionary CMEUMANbHBIV KJHOY, Bbl MOXETE Bbl3BaTb METOL,
Containskey (Tkey) W NMPEAOCTABUTL KNOY TUNA Tkey . MeTOL BO3BpaWaeT 3HAYEHNE bool KOFoa
K/oY cywecTByeT B cnosape. [ns obpasua:
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var dictionary = new Dictionary<string, Customer> ()

{

{"F1", new Customer () { FirstName = "Felipe", ... } },
{"C2", new Customer () { FirstName = "Carl", ... } },
{"J7", new Customer () { FirstName = "John", ... } },
{"M5", new Customer () { FirstName = "Mary", ... } 1},

}i
n npoeepbTe, CywecTByeT i c2 B CNnoBape:

if (dictionary.ContainsKey ("C2"))
{

// exists

Meton ContainsKey O0OCTyneH B CTaHOAPTHOM BEPCUN Dictionary<TKey, TValue> .
CnoBapb B cnMcokK

CospaHue cnucka KeyValuePair:

Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<KeyValuePair<int, int>> list = new List<KeyValuePair<int, int>>();
list.AddRange (dictionary) ;

Co3paHune cnucka Knyei:

Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<int> list = new List<int>();
list.AddRange (dictionary.Keys);

Co3paHune cnmcka 3HadYeHuin:

Dictionary<int, int> dictionary = new Dictionary<int, int>();
List<int> list = new List<int>();
list.AddRange (dictionary.Values) ;

ConcurrentDictionary, BONONHEHHbIN Lazy'l, yMeHbLUaeT oybnuposaHue
BblUNCIIEHUNA

npobnema

ConcurrentDictionary cusiet, kora [eno AoX0AMT 10 MOMEHTaNIbHOro BO3BpaTa CyLeCTBYOLWMX
KNoYel N3 Kewa, B OCHOBHOM 6/10KMPOBKM 1 6opbObl HA rpaHyIMpoBaHHOM ypoBHe. Ho 4To, ecnu
co3faHue 06bekTa AeNCTBUTENBHO LOPOro, NEPEBENBAET CTOMMOCTb NEPEKIIOYEHNS
KOHTEKCTa, U HeKOTOpble NPOMaxm NPOMaxos NPOMCXoasT?

Ecnn ogvH n TOT Xe KoY 3anpaumBaeTcsa N3 HeCKOJIbKMX MOTOKOB, OONH N3 006BbEKTOB,
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BO3HMKAIOWMX B pe3ynbTate BCTPEYHbIX Onepaunii, B KOHEYHOM ntore bynet nobasneH B
KONNeKUMto, a octanbHble byayT BbIOpOLWeEHbI, Tepsis pecypcbl LM ong cospaHms pecypca
obbekTa 1 NnamMaTu ANs BPEMEHHOr0 XpaHeHns obbekTa , [pyrne pecypcbl Takxe MoryT 6biTb
noTpayeHbl BNyCTY0. DTO AENCTBMTENBHO NOXO.

PeweHue

Mbl MOXEM KOMOMHUPOBATD ConcurrentDictionary<TKey, TValue> C Lazy<Tvalue> . llOes
3aknoyaetcsa B ToM, 410 MeTon ConcurrentDictionary GetOrAdd MOXXeT BEpHYTb 3HA4YEHue,
hakTuyeckun nobaeneHHoe B Konnekumto. B aTom cnyyae tepsoTca n notepu Lazy-06beKTOB, HO
3TO HEe TaK yX CMOXHO, Tak Kak caM Lazy-06bekT OTHOCUTENBHO HeBbICOK. CBOMCTBO Value
npovrpbiBarolero Lazy HuKorga He 3anpawmvBaeTcs, NOTOMY YTO Mbl YMHbI, 4TOObI 3anpawmsBaTb
TONbKO CBOWCTBO Value Toro, KOTopoe hakTU4eckn 0obaBneHo B KONNEKUMIO, - TOT, KOTOPbIN
BO3BpalwaeTcs u3 metoga GetOrAdd:

public static class ConcurrentDictionaryExtensions
{
public static TValue GetOrCreatelazy<TKey, TValue> (
this ConcurrentDictionary<TKey, Lazy<TValue>> d,
TKey key,
Func<TKey, TValue> factory)

return
d.GetOrAdd (
key,
keyl =>

new Lazy<TValue> (() => factory(keyl),
LazyThreadSafetyMode.ExecutionAndPublication)) .Value;

KawnpoBaHme 06 bekToB XmliSerializer MoxeT 6biTb 0COBEHHO JOPOroCTOSIWUM, U B CTapTe
NPVNOXEHUS Tak>Xe MHOro CropoB. M ecTb ele Koe-4To: ecnm 370 Nosib30BaTeNbCckme
cepvanuaaTopbl, yTeyka namsaty Takxe byaet npoaonXarbcs 00 KOHLA XWU3HEHHOro umkna
npouecca. EanHcTBeHHoe npeumylwecTBo ConcurrentDictionary B 9TOM cilyyae 3ak/lo4aeTcs B
TOM, 4TO ANS1 OCTaNbHOM YacTy XMU3HEHHOrO UMKa npouecca He bynet 6N10KMPOBOK, HO 3amnyck
NPVNOXEHUS 1 UCNONb30BaHNe namMaTn byayT HenpueMmneMbiMu. 970 paboTa ans Hawero
ConcurrentDictionary, oononHeHHas Lazy:

private ConcurrentDictionary<Type, Lazy<XmlSerializer>> _serializers =
new ConcurrentDictionary<Type, Lazy<XmlSerializer>>();

public XmlSerializer GetSerialier (Type t)
{

return _serializers.GetOrCreatelazy (t, BuildSerializer);

private XmlSerializer BuildSerializer (Type t)
{

throw new NotImplementedException ("and this is a homework");
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rnaea 51: CokpalieHue 'noccapumn

Examples

.Net CBsi3aHHble COKpaLleHuUs

O6patnTe BHUMAHWE, 4TO HEKOTOPbIE TEPMUHBI, Takue kKak JIT n GC, BoCTaTo4yHO YH1BEpPCanbHbI
NS NPUMEHEHMS! BO MHOTMX SI3bIKOBbIX Cpeaax NporpaMMnpOBaHns 1 BpEMEHN aBTOHOMHOIA
paboThbl.

CLR: Common Language Runtime
IL: TlpoMeXyTOYHbIN A3bIK

EE: MexaHn3M BbINONHEHUS

JIT: komnunaTop Just-in-time

GC: cbopuwuk mycopa

OOM: Hepoctato4yHo namsTu
STA: OgHonoTO4YHas KkBapTupa
MTA: MHoronoTo4Has keapTtupa

Mpountante CokpaweHune ["noccapuii oHnarH: https://riptutorial.com/ru/dot-net/topic/10939/
cokpatLieHue-rnoccapun
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rnaea 52: Ctek un Kyya

3aMmedyaHusa

CTtonT OTMETUTL, YTO npum 06 SIBNEHMM CCbINIOYHOrO TMMNa ero HavyanbHoe 3HayYeHne 6y,ueT paBHO
null . OTO CBSI3@HO C TEM, 4YTO OH elle He yKa3blBaeT Ha MeCTOMNoNoXeHne B NaMAaTn N ABNAeTCs
coBepleHHO npasuibHbIM COCTOAHNEM.

OpHako, 3a UCKIOYEHNEM TUMOB C HyneBbiM 3Ha4YEeHNEM, TUMbI 3Ha4yeHuA 0O6bIYHO [ONIXHbI UMETb
3Ha4yeHune.

Examples

Mcnonb3yemblie TUNbl 3Ha4YEeHUN

Tunbl 3HAYEHWI NPOCTO COLEPXaT 3HaYeHHe .

Bce Tunbl 3HaYeHWin NponsBoasTca U3 knacca System.ValueType , u 3To BKOYaeT
6ONbIINHCTBO BCTPOEHHbIX TUMOB.

Mpw cos3naHnMm HOBOroO TUMNa 3HAYEHUS UCMONb3YeTCs 06nacTb NaMATH, Ha3biIBaeMasi CTEKOM .
CooTBETCTBEHHO, CTeK ByaeT pacTu No pasmepy o6bsBneHHoro Tuna. Tak, HanpuMmep, int Bcerna
6yneT BbloeneHo 32 6uta namsTu B cteke. Korga Tun 3HayeHusi 6onbliue He HaxoauTCs B
obnacTtv BUOMMOCTU, MPOCTPAHCTBO B cTeke ByaeT ocBoOOX AEHO.

B npmneeneHHOM HM>XXe Koge nokasaHo, 4TO TUMN 3Ha4YeHnsd npuceamBaeTcs HOBOW nepeMeHH0|7|.
CTpykTypa ncnonbadyeTcs kak yaobHbIli cnocob co3aaHusi Nob30BaTeNbCKOro Tuna 3HaueHui
(knacc System.ValueType He MOXeT ObiTb MHbIM 06Pa30M PacCLIMPEH).

BakHO NOHATbL, 4TO NPY HA3HAYEHNM TUMNA 3HAYEHUS CaMO 3HAYEHNE KOMUPYETCSl B HOBYIO
NMEPEMEHHYI0, TO €CTb Mbl UMEEM [Ba Pa3HbIX 3K3eMMspa 06 bekTa, KOTOPbIE HE MOTYT BNUSATb
Lpyr Ha gpyra.

struct PersonAsValueType

{

public string Name;

class Program

{
static void Main ()

{
PersonAsValueType personi;

personA.Name = "Bob";

var personB = personA;
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personA.Name = "Linda";

Console.WriteLine ( // Outputs 'False' - because
object.ReferenceEquals ( // personA and personB are referencing
persona, // different areas of memory
personB) ) ;
Console.WriteLine (personA.Name); // Outputs 'Linda'
Console.WriteLine (personB.Name); // Outputs 'Bob'

MCI'IOHb3yeMbIe TUMNbl CCbINIOK

Tunbl CCbINOK COCTOAT Kak U3 CCbIMTKM HA 0ONnacTb NaMsATh, Tak U N3 3HaYEHM S, XPaHSLLErocs B
aToin obnactwm.
OT0 aHanornyHo ykasarensam Ha C / C ++,

Bce ccbinioyHble TUMNbl XPaHATCS Ha Tak Ha3blBaeMon Kyde .

Kyua - 310 npocTo ynpaensiemas obnactb namsitu, roe xpaHsatcs o6bekTbl. Korna cosnaercs
HOBbI 06 bEKT, YacTb Ky4n OyaeT BblaeneHa Ans UCnonb3oBaHUs 3TUM 06 beKToM, 1 byaeT
BO3BpallleHa CCbifika Ha 3To MecTo Ky4u. Kyya ynpasnseTcs n nogaepXxueaetcs cO0pLmKom
Mycopa v He OonycKaeT PyYHOro BMewaTenbCcTBa.

MNMoMnMO npocTpaHcTBa NamMsT, HEOHX0AMMOro ANs CaMOro aK3eMmnnspa, TpebyeTtcs
OOMNONMHUTENbHOE NMPOCTPaHCTBO ON1A XPaHEHUA CaMOM CChINKW, a TakXe OOMNONHUTENbHas
BpeMeHHas nHgopmauums, Tpebyemas .NET CLR.

B npuBeoeHHOM HMXeE KoAe NokasaHo, YTO CCbINIOYHbIA TUMN NPUCBANBAETCH HOBOM NEPEMEHHON.
B aTOM cny4ae Mbl MCNONb3yeM Knacc, BCe KNnacchbl ABAATCSA CCbINOYHbIMUA TUNAMK (Oaxe ecnu
OHW CTaTUYHbI).

Korga ccbinoyHbii TUn npuceanBaeTCca opyrov nepemMeHHon, 3T0 ccbi/ika Ha 006beKT, KOTOpbI
cKkonmpoBaH, a He caMo 3Ha4deHune. OT0 BaxHoe pasnuyme Mexay Tunamm 3Ha4yeHu n
CCbINOYHbIMA TUNAMW.

MocnencTBmsa 3TOro 3akN04aTCA B TOM, YTO TEMNepb Y HAC eCTb 4B CCbIIKM Ha OAUH U TOT Xe
006 bekT.
Niobble N3MEHEHNS 3HAYEeHWIA BHYTPK 9TOro obbekTa byayT oTpaxartbcst 06emMm nepeMeHHbIMU.

class PersonAsReferenceType

{

public string Name;

class Program

{

static void Main ()

{

PersonAsReferenceType personh;
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personA = new PersonAsReferenceType

var personB = personA;

personA.Name = "Linda";

Console.WriteLine (
object.ReferenceEquals (
personi,
personB) ) ;

Console.WriteLine (personA.Name) ;
Console.WriteLine (personB.Name) ;

MpounTtanTte CTek n kyya oHnamH: https://riptutorial.com/ru/dot-net/topic/9358/cTek-n-kyya

//
//
//

//
//

{ Name = "Bob" };

Outputs 'True' - because
personA and personB are referencing
the *same* memory location

Outputs 'Linda'
Outputs 'Linda'
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rnaBa 53: CTpyHbI

3aMmedyaHusa

B .NET-CTpOKax system.string - 9TO NOCNEAOBATENIbHOCTb CUMBOJIOB System.Char , KaX/AbIA
CVYMBON - KOAUPOBaHHbIN kog UTF-16. 9To pasnvyne BaXHO , MOTOMY YTO roBOPST onpeneneHme
g3bika xapakrepa n .NET (1 MHOrMX Opyrux s3biKOB) onpenenieHne xapaktepa pasnnyHol.

OnvH cumBOo/T , KOTOPBIA OOMIXEH ObiTb NPaBWMIbHO Ha3BaH grapheme , oTobpaxaeTcs B BUIE
rnvdoa n onpenenseTcs 0O4HUM UM HECKONbKUMK KonoBbIMM ToYkamy Unicode. Kaxgas
KO4OBas TOYKa 3aTeM KOAUPYeTCs B MOcnenoBaTenbHOCTN 6/10K0B koaa . Tenepb A0NXHO ObiTb
MOHATHO, NOYEMY OAMH system.char HE BCErAa npeactaensieT coboi rpadem, naearte
NOCMOTPUM B peasibHOM MUPE, Kak OHU OTNYatoTCA:

» OpHa rpagema n3-3a co4eTaHs CUMBOSIOB MOXET NPUBOAMTL K ABYM Man 6onee KoLOBbIM
TOYKaM: a COCTOUT N3 OBYX KomoBbiX Toyek: U + 0061 LATIN SMALL LETTER A n U + 0300
COMBINING GRAVE ACCENT . 910 camas pacnpocTpaHeHHas ownbka, NoToMy 4To
"a ".Length == 2 TO BPEMS Kak Bbl MOXeETe 0Xunaatb 1 .

» CywecTtByioT Oy6nMpoBaHHbIE CUMBOJIbI, HANPUMEP, & MOXET ObiTb OHOW KOLOBOWN TOYKOM
U + 00EO JIATUHCKOE MAJIOE NMACBbMO A C GRAVE unu aByMs KOOOBbIMUA TOYKAMMU,
Kak onucaHo Bbiwe. O4eBNOHO, YTO OHM OONXHbI CPAaBHUBATb OAHO U TO XE: "\u00e0" ==
"\u0061\u0300" (OAXe €CMN "\u00e0".Length != "\u0061\u0300".Length ). DTO BO3MOXHO N3-3a
HopMann3awuy CTPOoKH, BbIMNOTHAEMON METOOOM string.Normalize () .

» [MocneposatenbHocTb Unicode MOXeT cogepXaTb CrpyrnnMpoBaHHyr NN Pa3fioXeHHYIO
nocnenoBatenbHOCTb, Hanpumep cumeon o U + D55C HAN CHARACTER MoxeT 6biTb
O[HOI KOLOBOW TOYKOW (3aKOAMPOBAHHOM Kak eanHblil 6nok kopa B UTF-16) unm
pasnoXeHHOW nocnenoBaTenbHOCTbIO €ro CNOroB 0 , 0 N1 . VIX HY>XXHO CpaBHUBATb
paBHbIMUA.

e OpHa kofnoBast Touka MOXeT OblTb 3aKOANPOBaHA B HECKO/IbKO KOLOBbIX €AUHNL: CUMBOJ [
U + 2008A HAN CHARACTER koaupyeTcs Kak OBa system.Char ( "\ud840\udc8a" ), AaXe
€Cnn 3TO BCEero nub ogHa kogosas Toyka: UTF-16 koanposka He PUKCUPOBAHHbIN
pasmep! 970 MCTOYHNK BeCUMCNEHHbIX OWMBOOK (TakXe cepbesHbix ownbok 6e3onacHocTw),
€Cnuv, HanprMep, Balle NPUI0XEHNE NPUMEHSET MaKkCMManbHYyO ANVHY 1 cneno obpesaeT
CTPOKY, TOraa Bbl MOXeTe co34aTb HEOOMNYCTUMYHO CTPOKY.

* HekoTopble A3bIK1 NMEIOT oprpadd 1 Tpurpadobl, Hanpumep , B Hexuu « aensetcs
aBTOHOMHbIM MUCbMOM (MOCSE wacos W, MPEXAE YEM =« TOr4a Npu 3akase crmcka CTpoK Bbl
bynete umeTb fyzika nepen Tem Chemie.

Ectb ropasno 6onble npobnem ¢ obpaboTkoit TekcTa, cM., Hanpumep, Kak s Mory ncnonszoeatb
cumBon Unicode nns cpaeHeHns cuMBonios? anst 6onee Wmnpokoro BBEAEHUS 1 OMNONHUTENbHbIX
CCbI/IOK Ha COOTBETCTBYIOLLME apryMEHTbI.
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B obwem cnyyae npu paboTte ¢ MeXAyHaPOAHbIM TEKCTOM Bbl MOXETE MCMONb30BaTh 3Ty
NPOCTYO0 CPYHKUMIO ONSi NEPEYNC/IEHNS TEKCTOBbIX 31IEMEHTOB B CTPOKe (M3beras npepbiBaHMS
cypporaTtoB 1 koguposaHusa Unicode):

public static class StringExtensions

{

public static IEnumerable<string> EnumerateCharacters(this string s)

{
if (s == null)
return Enumerable.Empty<string>();

var enumerator = StringInfo.GetTextElementEnumerator (s.Normalize());
while (enumerator.MoveNext ())
yield return (string)enumerator.Value;

Examples

NMoacuet oTAeNnbHbIX CAMBOJIOB

Ecnun Bam Hy>XXHO noacynTaTb pasHble CUMBOJIbI, TO MO MPUYMHAM, OMUCaHHbIM B pasaene «
[NpumeyaHus », Bbl HE MOXETEe NPOCTO UCNONb30BaTb CBOMCTBO Length MOTOMY YTO 3TO ANUHA
MacCuBa system.Char KOTOPbIE HE ABNSIOTCS CMMBONAMW, a eanHMLamMm Kkoaa (a He kogamu
Unicode Hu rpadpbembl). Ecnun, Hanpumep, Bbl NPOCTO MULIIETE text.Distinct () .Count () Bbl
NoNy4ynMTe HEBEPHbIE pe3ynbTaThl, UCPaBbTE KOA:

int distinctCharactersCount = text.EnumerateCharacters () .Count();

Ewe oaouH war - noacyet BXOXOEHUM KaXA0ro CUMBONa , eCnuv Npon3BoANTENbHOCTb He
aBnseTcsa npobnemoin, Bbl MOXETe NPOCTO caenatb 370 Tak (B 9TOM NpuMepe, HE3aBNCKMO OT
cnyyas):

var frequencies = text.EnumerateCharacters()
.GroupBy (x => x, StringComparer.CurrentCulturelIgnoreCase)
.Select (x => new { Character = x.Key, Count = x.Count () };

KonunyectBo CMUMBOJIOB

Ecnun BaM Hy>XXHO noacynTatb CMMBO/IbI, TO MO NPUYNHAM, ONMUCAHHBIM B pasaene « 3amedyaHns »,
Bbl HE MOXETE NPOCTO UCMONb30BaTb CBOMCTBO «[anHa», NOTOMY 4TO 3TO ANMHA Maccusa
System.Char KOTOPbIE HE SBNAIOTCSH CUMBONAMK, a egmHmuamm koga (a He kogamu Unicode u
rpadoembl). MNpaBnnbHbIN KOA:

int length = text.EnumerateCharacters () .Count();

Hebonbwas onTuMmaauust MoxeT nepenncaTtb MeTo PaCWNPEHNA EnumerateCharacters ()
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crneumanbHO 014 aTON Lenu:

public static class StringExtensions

{

public static int CountCharacters(this string text)

{
if (String.IsNullOrEmpty (text))
return O;

int count = 0;
var enumerator = StringInfo.GetTextElementEnumerator (text) ;
while (enumerator.MoveNext ())

++count;

return count;

Konuuectso IK3eMnnapos cCuMBoOJia

N3-3a npnyrH, 06 bSCHEHHBIX B pasfene « 3aMme4aHus », Bbl HE MOXEeTe NPOoCTo caenatb 310
(ecnu Bbl HE XOTUTE NOACYMTHIBATL BXOXAEHUS onpeneneHHoro 6noka koaa):

int count = text.Count (x => x == ch);

Bam Hy>xHa 6onee cnoxHasi oyHKUnS:

public static int CountOccurrencesOf (this string text, string character)

{
return text.EnumerateCharacters ()
.Count (x => String.Equals(x, character, StringComparer.CurrentCulture));

O6paTtnTe BHMMaHWE, 4TO CPaBHEHVE CTPOK (B OT/IMYME OT CPABHEHMS CUMBOJIOB, KOTOPOE
SIBNSIETCS MHBAPWAHTOM KYNbTYpbl) BCEraa AONXHO BbINONHATLCS B COOTBETCTBUM C NPaBMiamm
KOHKPETHOW KynbType.

Paspenutb CTPOKY Ha 610KM (pMKCMPOBAHHOW OJ/INHbI

Mbl He MOXXeM pa3buTb CTPOKY Ha NPOM3BOJIbHBIE TOYKM (MOTOMY YTO system.Char MOXET ObITb
HEeLeNCTBUTENbHbBIM B OANHOYKY, MOTOMY 4YTO 3TO KOMOMHALIMOHHbIA CUMBO WM YacTb
cypporara), Torna Ko OONXKEH y4uTbiBaTh 9T0 (06paTuTe BHUMAHWE, YTO C 4/IMHOM S MEIO B
BUAOY KONMYECTBO rpagheM, a He KONNYECTBO KOAOBbIX €ANHULL):

public static IEnumerable<string> Split (this string value, int desiredLength)
{
var characters = StringInfo.GetTextElementEnumerator (value);
while (characters.MoveNext ())
yield return String.Concat (Take (characters, desiredLength));
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private static IEnumerable<string> Take (TextElementEnumerator enumerator, int count)
{

for (int i = 0; i < count; ++1i)

{

yield return (string)enumerator.Current;

if (!'enumerator.MoveNext ())
yield break;

NMpeobpazoBaHue CTPOKU B / U3 ApPYron KOAUPOBKU

Ctpoku .NET conepXart system.char (KOOOBble MOAynn UTF-16). Ecnu Bbl XOTUTE COXpaHUTb
(Unn ynNpaBnsATb) TEKCT C APYroi KOAMPOBKOWA, BaM npuaeTtcs pabotaTb C MAaCCMBOM System.Byte .

MNpeobpas3oBaHmMs BbIMOMHAOTCS MO KNACCaM , NOJTYYEHHbIX U3 System. Text .Encoder U

System.Text .Decoder , KOTOPblE BMECTE MOTYT KOHBEPTUPOBATb B / U3 APYroro koanposaHus (o1
H6ariTa X 3aK0ANPOBAHHOIO MacCcuBa byte (1 K UTF-16 3aKOANPOBAHHbIX System.String M MOPOKA -
versa).

MockonbKy KOAMPOBLWMK / fekoaep 0bbl4HO paboTaeT o4eHb 6M3KO Opyr K ApYry, OHU
rPynNnupYOTCS BMECTE B KNacce, MPOU3BOLHOM OT system. Text .Encoding , MPOU3BOLHbIE KNACCHI
npegnararT npeobpasoBaHns B / N3 nonynspHbix koanposok (UTF-8, UTF-16 n 1. 11.).

[Mpumepsbl:

NpeobpasoBaHue cTtpoku B UTF-8

byte[] data = Encoding.UTF8.GetBytes ("This is my text");

Mpeo6bpa3oBaHue paHHbIX UTF-8 B CTPOKY

var text = Encoding.UTF8.GetString(data);

N3MeHNTb KOOANPOBKY CYLL,eCTBYIOLLLEro TeKCcToBoro dpanna

9T10T KO ByneT cunThIBATb COAEPXMMOE TEKCTOBOro doarina ¢ koanpoekon UTF-8 n coxpaHsThb
ero obpaTHo B kogupoeke UTF-16. ObpaTute BHUMaHME, YTO 3TOT KO He SIBAsieTCs
onTMManbHbIM, €CNK doainn 60NbLWOoK, MOTOMY HYTO OH ByAeT CYATbIBATb BECb €r0 KOHTEHT B
namaTb:
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var content = File.ReadAllText (path, Encoding.UTF8);
File.WriteAllText (content, Encoding.UTF16);

BuptyanbHbin MeTon, Object. ToString ()

Bce B .NET saBnsietTcs 06 bEKTOM, MO3TOMY KaXAblA TUM UMEET METO/ ToString () ONPEAENEHHbIN
B K/14CCE object KOTOPbIA MOXET ObITb NepeonpeneneH. Mo ymonyaHuio peannsaums aToro
MeTo4a BO3BpalAEeT nMsa Tuna:

public class Foo
{
}

var foo = new Fool();
Console.WriteLine (foo); // outputs Foo

ToString () HESIBHO BbI3blBAETCS NP 06 beONHEHNN 3HAYEHNS CO CTPOKOM:

public class Foo

{

public override string ToString()

{

return "I am Foo";

var foo = new Fool();
Console.WriteLine ("I am bar and "+foo);// outputs I am bar and I am Foo

Pe3ynbTat aTOro Metona takxe WMPOKO UCMONb3yeTcs cpencTsamu oTnanku. Ecnv no kakom-T1o
NpUYMHE Bbl HE XOTUTE NMepeonpenensaTb 3TOT MeTO, HO XOTUTE HACTPOUTb, Kak OTNafyuK
nokasblBaeT 3Ha4YeHne Bawero Tuna, ucnonbadyite atpnbyt DebuggerDisplay ( MSDN ):

// [DebuggerDisplay ("Person = FN {FirstName}, LN {LastName}") ]
[DebuggerDisplay ("Person = FN {"+nameof (Person.FirstName)+"}, LN
{"+nameof (Person.LastName)+"}") ]

public class Person

{
public string FirstName { get; set; }
public string LastName { get; set;}
10 coo

HeunameHseMOCTb CTPYH

CTpokun HenameHsieMbl. Bbl MpoCTO HE MOXETE N3MEHNTb CYLLECTBYIOWYIO CTPOKY. Jllobas
onepauus Haf CTPOKOW CO34aeT HOBbI 3K3EMMNNSAP CTPOKM, UMEIOLWE HOBOE 3HAYeHME. DTO
03Ha4aeT, YTO eC/IM BaM Hy>XHO 3aMEHUTb OAMH CYMBON B O4eHb AJIMHHON CTpOKe, NaMsiTb byneT
BblAeNieHa AN HOBOT0 3HaYeHMsI.
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string veryLongString = ...
// memory is allocated
string newString = veryLongString.Remove (0,1); // removes first character of the string.

Ecnun Bam Hy>XXHO BbINOMHUTL MHOXECTBO OMepaunii CO CTPOKOBbIM 3HAYEHWEM, UCTMIONb3YITe
KNACC stringBuilder KOTOPbIV NpeAHa3HAYeH AN 3 PEKTUBHON 06paboTKM CTPOK:

var sb = new StringBuilder (somelInitialString);
foreach(var str in manyManyStrings)

{
sb.Append (str) ;

}
var finalString = sb.ToString();

CoueTaHue CTPOK

HecMoTps Ha TO, YTO string SIBASIETCS CCbINIOYHBIM TUMOM == ONepaTop CPaBHMBAET CTPOKOBbLIE
3HAYEHWS, a He CCbINIKW.

Kak Bbl 3HaeTe, string - 3TO BCEr0 NMlb MAacCMB CUMBOJIOB. Ho ecnu Bbl cunTaeTe, 4To NpoBepka
paBEHCTBA CTPOK W CPaBHEHME NPOU3BOAMNTCS NEPCOHAXEM MO XapakTepy, Bbl owmnbaeTech. dTa
onepauus cneumguyHa ans KynbTypbl (CM. NMprMevaHns HUXe): HeKoTopble
nocrnenoBaTeslbHOCTN CMBO/IOB MOXHO paccMaTtpuBath Kak paBHble B 3aBUCUMOCTU OT
KyNbTypbl .

MNMomymanTe ABaxabl nepen KOPOTKMM 3aMbiKaHMEM NPOBEPKU paBEHCTBA, CPaBHUB CBONCTRA
Length OBYX CTPOK!

Ncnonb3yitTe neperpy3kn METOAA string.Equals KOTOPbIE MPUHUMAIOT LOMNONHUTENBHOE
3Ha4YeHUe NepPeYncieHns stringComparison , €C/IN BAM HYXXHO M3MEHUTb NOBELEHME MO
YMONYaHMIO.

MpounTtante CTpyHbl OHNarH: https://riptutorial.com/ru/dot-net/topic/2227/cTpyHbl
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rnaea 54: YnakosodyHas cucrema NuGet

3aMmedyaHus

NuGet.org :

NuGet - 310 MEHeXep NakeToB ANs NnaTgopMbl padpaboTku Microsoft, Bknoyas .
NET. KnueHTtckme nHcTpyMeHTbl NuGet npeoctaBngioT BO3MOXHOCTb NPONU3BOANTb
1 noTpebnaTeb naketbl. [anepes NuGet - 370 LeHTpanbHbIA PENO3NTOPUIA NAKETOB,
NCNOoNb3yeMblli BCEMM aBTopaMmn 1 NOTpedbuTensiMm NakeTos.

N306paxeHns B npumMepax npenoctaeneHbl NuGet.org .

Examples

YcTaHoBKa gucnert4yepa naketoB NuGet

YT06bl UMETb BO3MOXHOCTb YNpaBnsTh NakeTaMmn Bawmnx NpOEeKTOB, BaM HY>XXEH AncneTtyep
nakeTtoB NuGet. 310 pacwupeHue Visual Studio, onncaHHoe B opuumanbHbIX 4OKYMEHTaXx:
YctaHoBka n obHoBneHne NuGet Client .

HauunHas ¢ Visual Studio 2012, NuGet BXOOMT B KaXAy0 pefakLmio n MOXET OblTb MCNONb30BaH
n3: Tools -> NuGet Package Manager -> Package Manager Console.

Bbl nenaete ato yepes MeHio «VIHCTpyMeHTbI» Visual Studio, Haxas «PacwupeHns un
OBHOBNEHMNS» !
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Extensions and Updates

I Installed

4 Cnline

I+ Visual Studio Gallery
I+ Samples Gallery

I Updates

Sort by: Most Popular -

10 i

» 8 g

MNuGet Package Manager

A collection of tools to automate the

Download

process of downloading, installing, upgrad...

AnkhSVN - Subversion Support / SCC Provider
Ankh5VM open source (free) Subversion SourceControl
Prowvider.

Visual Studio 2012 Color Theme Editor

Allows users to create and edit Visual Studio themes.

Themes can customize colors used for menus, toolbars, tab...

Web Essentials 2012

Adds many useful features to Visual Studio for web
developers,

Productivity Power Tools 2012
A =set of extensions to Visual Studio 2012 Professional (and

1 2 3 4 5 »

Search Visual Studio

Created by: Micros
Version: 2.5.40416.C
Downloads: 309929
Rating: & & & & *
Mere Information

Report Extension to

9710 ycTaHaBnmeaet kak GUI:

* ,D,OCTYI'IHO C NOMOLbIO HAXaTus «anaBneHme naketamm NuGet ...» B NnpoekTe nnn B narnke

«CcbInkn»

W koHCcONb oncneTyepa nakeTos:

* WHcTpyMeHThl -> [ncnetyep naketoB NuGet -> KoHconb gncnetyepa nakeTos.

YnpaBneHue naketamm 4yepes nonb3oBare/ibCKUn nHTepdoenc

Korpna Bbl WenkHMTE NpaBo KHOMNKOM MbIWKW NPOEKT (Mn ero nanky «Ccblikn»), Bbl MOXeETe
HaxaTb «YnpaeneHue naketamm NuGet ...». [TosBunTca onanoroeoe oKHO AucneTyepa nakeTos .
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MuGet.Docs - Manage NuGet Packages

Installed packages

COnline

All

Microsoft and .MET

Updates

|5ta|;:lle Only v| Sort I;:l},r:|f'-.-'1|:|st Downloads v|
e EntityFramework
NE Entity Framework is Microsoft's ——

recommended data access technology for n...

Json.NET
Jeon. MET is a pepular high-performance JS0M framework
for MET

jQuery
jQuery is a new kind of JavaScript Library.
JCQuery is a fast and concise JavaScript Library that simplifies...

WebGrease
Web Grease is a suite of tools for optimizing javascript, css files
and irmages.

Microsoft ASENET MVC
This package contains the runtime assemnblies for ASP.MET

Search Cnline (Ctrl

Created by: Micre
Id: EntityFramewc
Version: £.1.1

Last Published: &/
Downloads: S604:
License

View License
Project Informatic
Report Abuse

Description:
Entity Framework

recommended da
new applications.

Tags: Microsoft EF
ADCNET

Dependencies:

MVC. Mo Depender

. Bootstrap
B Sleek, intuitive, and powerful mobile first front-end framework
for faster and easier web development.

o _ Microsoft HTTP Client Libraries

Each package is licensed to you by its This package provides a programming interface for modern

owner. Microsoft is not responsible HTTP/REST based applications.

for, nor does it grant any licenses to, -

third-party packages. 1 2 3 4 35

anaBneHMe naketTamum yepe3 KOHCOJ1b

Haxmute MeHto «MIHCTpyMeHTbI» -> «[lucneTtyep naketoB NuGet» -> «lucnetyep nakeTos»,
4yTO0b6bl 0TOBPA3UTb KOHCONDb B Bawei cpene IDE. OcvumansHas noKyMeHTauns 30ech .

34ecb Bbl MOXETE yKasaTb, B YaCTHOCTU, KOM@Hbl install-package KOTOPbIE YCTAHABNNBAIOT
BBELEHHbI NakeT B TEKYWMA BblOpaHHbIA «[1pOeKT N0 yMONYaHWo»:

Install-Package Elmah

Bbl Tak>xe MoXXeTe NpeaocTaBnTb NPOEKT ANs yCTAHOBKM NakeTa, nepeonpenenms BblIOpaHHbIi
MPOEKT B PacKpblBaOWEMCS MEHIO «[TpOEKT MO YMONYaHUIO»:

Install-Package Elmah -ProjectName MyFirstWebsite

O6HoBNeHUe nakerta

https://riptutorial.com/ru/home 208


http://i.stack.imgur.com/Fi0Uq.png
https://docs.nuget.org/consume/package-manager-console-powershell-reference

Y1066l 0OHOBMTbL MAKET, NCNONb3YNTE CNEeayoLWyio KOMaHAy:

PM> Update-Package EntityFramework
rae EntityFramework - ato nmsi naketa ans obHoeneHuns. Obpatnte BHUMaHWe, 4T0 0OHOBNEHNE

6y,u,eT BbIMOJIHATbCA ONA BCEX NPOEKTOB, N OHO OT/ZINYAETCA OT Install-Package EntityFramework
KOTOpoe 6y,£|.eT YyCTAHOBJIEHO TOJIbKO B <<I'IpoeKT no yMONn4aHuto».

Bbl Tak>Xxe MoXxeTe SIBHO yKa3aTtb OONH NPOEKT:
PM> Update-Package EntityFramework -ProjectName MyFirstWebsite
Y naneHue nakerta

PM> Uninstall-Package EntityFramework

Y naneHue nakerta n3 ogHoro npoeKTa B peweHnun

PM> Uninstall-Package -ProjectName MyProjectB EntityFramework

YcTaHOBKa KOHKPEeTHOW Bepcuun nakera

PM> Install-Package EntityFramework -Version 6.1.2

Jlob6aBneHne UCTOYHUKA UCXOAHOro Koaa nakera (MyGet, Klondike, ect)

nuget sources add -name feedname -source http://sourcefeedurl

MUcnonb3oBaHue Pa3/INYHbIX (nokanbHbIX) ICTOYHMKOB NakeTa Nuget ¢
ncnonb3oBaHueMm MoJib3oBaTesibCKoOro MHTEpCbEﬁca

O6bI4HO KOMNaHUs HacTpauBaeT COOCTBEHHbIN cepBep nuget Ans pacnpocTpaHeHNs NakeToB B
pasHblX KOMaH4ax.

1. NepenanTe B Ob603peBaTeNb PEWEHNI N HAXMUTE npasyio KHOMKY wmemy , 3aTEM BblbepuTe «

Manage NuGet Packages for Solution
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Opt Solution Explorer
@ 5=

. e Ay
= Build Solution Ctrl+5hift+B

Rebuild Solution
Clean Solution
Run Code Analysis on Solution Alt+F11
Batch Build...
Configuration Mananer
B Manage NuGet Packages for Solution...

[ Enable NuGet Fackaye nesiure

2. B oTKpbIBWEMCS OKHE HAXMUTE « Settings

b Installed packages Include Prerelease

4 Online AddressLook

) Address searck
All

nuget.org
Microsoft and .MET

Ajax Control
Build Ajax app

I Updates

applications t

AmplifylS
AmplifylSis a
web applicatio

ANTLRv3
AMother T
that provides

ASP.NET Web
Legacy packa:
‘Microsoft.Asp

ASP.NET Web
This package d

g g J J & J d

Each package is licensed to you by its
owner. Microsoft is not responsible ASP.MET Web
for, nor does it grant any licenses to,

third-pashanaclkages,

3. HaxmuTe + B BepxHem npaBom yrny, 3atem gobasbte umsa n URL-agpec, ykasbiBatowmii Ha
Ball noKanbHbI cepBep nuget.
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Search Options (Ctrl+E) P pvailable package sources:

Environment
Projects and Solutions

Source Control
TEHI Editor http'.-'r.-"

0O,
Database Tools 7| nuget.org

F# Tools https:/fwww.nuget.crg/api/v2/
HTML Designer
Light5peed
MuGet Package Manager

General
|
Office Tools

Oracle Developer Tools

Debugging
Performance Tools

b =7 7T 7 v 7 T T T T T

ReSharper

50QL Server Tools
Text Templating Machine-wide package sources:

Web Performance Test Tools Microsoft and NET

Windaws Forms Designer https://www.nuget.org/api/v2/curated-feeds/microsoftdotnet/
Workflow Designer

o v v v

)

yaoannutb onpeagesieHHyr BepCcuio naketa

PM> uninstall-Package EntityFramework -Version 6.1.2

MpounTanTte YnakosoyHasa cuctema NuGet oHnariH: https://riptutorial.com/ru/dot-net/topic/43/
yrnakoBo4YHas-cuctema-nuget
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rnaesa 55: YnpaBneHue NamATbio

3aMmedyaHusa

[Mpouecchl, 3aBuCSLWmME OT NPOU3BOANTENBHOCTU B yNpaBngembix npunoxeHuax .NET, moryT
cepbesHo noctpapatb oT GC. Korpa GC paboTaeT, Bce oCTabHble MOTOKM
npuocTaHaeBNMBaKTCSA 00 3aBepleHns. 1o 3Toin npuynHe pekoMeHayeTCs TwartebHO OLEHUTb
npoueccol ['X n onpenenntb, Kak CBECTU K MUHUMYMY Npu ee 3anycke.

Examples

HeynpaBnsiembie pecypchbl

Korna mbl rosopuM 0 GC 1 «Ky4e», Mbl OEACTBUTENIbHO FOBOPMM O TOM, YTO Ha3blBAETCH
ynpasnsemori Ky+esi . OB bekTbl B yrpasasemMol KyHe MoryT obpallatbcs K pecypcam He Ha
ynpaBnsemon Kyye, HanpuMep, Npu 3anucu Unn 4yteHum u3 panna. HeoxumnaaHHoe noseneHue
MOXET BO3HMKaTb, KOraa (pann oTKkpbiBaeTCcs Ans YTeHUs, a 3aTeM BO3HMKAET UCKIOYEHME,
npegoTBpallas 3akpbiTue geckpuntopa dganna, kak obbi4Ho. o aton npuynHe .NET Tpebyer,
4T0ObI HEYMPABNSEMbIE PECYPChI PEannM30Bany UHTEPAENC 1hisposable . DTOT MHTEPGIENC NMEET
OOMH MeTOf pispose 6€3 MapaMeTpoB:

public interface IDisposable
{
Dispose () ;

}

ﬂpm pa60Te C HeynpaBnsieMbiMM pecypCcamM Bbl ONXHbI y6e,D,I/ITbCFI, 4YTO OHWM NPaBUJIbHO
HaCTpPOEHbI. Bbl MOXeTe coenaTtb 9TO, BHO BbI3BAB Dispose () B onoke finally WU C using
onepartopa using .

StreamReader sr;

string textFromFile;

string filename = "SomeFile.txt";

try

{
sr = new StreamReader (filename) ;
textFromFile = sr.ReadToEnd();

}

finally

{

if (sr != null) sr.Dispose();

nnn xe

string textFromFile;
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string filename = "SomeFile.txt";

using (StreamReader sr = new Streamreader (filename))

{
textFromFile = sr.ReadToEnd();

MocnenHun sasnaetcs npeano4yTnTesibHbIM METOO0OM N aBTOMaTU4YEeCKU paclinpseTcs 0o nepsoro
BO BpeM4a KoMnmnnaunn.

Mcnonb3oBatb SafeHandle npun o6epTke HeynpaBnsieMblX pecypcoB

Mpw HanucaHum 06epTOK AN HEYyNpPaBNSEMbIX PECYPCOB Bbl OMXKHbI NOAKNACCUPULNPOBATD
SafeHandle @ HE MbITATbCA CAMOCTOSATENbHO PEann30BaTh 1bisposable U (PUHANM3aTop. Nogknacc
safeHandle [OMXEH ObITb KAk MOXHO 60/1ee ManbliM U NPOCTbIM, HTOObI CBECTM K MUHUMYMY
BEPOSATHOCTb YTEYKN PYKOSATKU. BepoaTHO, 3T0 03Ha4aeT, 4To Bawa peanusauunsa SafeHandle
OyneT BHYTPEHHel aeTtanbto peann3aunm knacca, Kotopblit 0bepTbiBaeT ero, 4Tobbl
npenocTaBnUTb NONe3HbIn APl 9TOT Knacc rapaHTUpyeT, 4To Aaxe ecnv nporpamma yTeyku
BALWEro 9K3eMnspa safenandle , Ball HEYNPaBNSEMbIV OeckpunTop OyOeT BbinyweH.

using System.Runtime.InteropServices;

class MyHandle : SafeHandle

{
public override bool IsInvalid => handle == IntPtr.Zero;
public MyHandle () : base(IntPtr.Zero, true)
{1}

public MyHandle (int length) : this()
{

SetHandle (Marshal.AllocHGlobal (length)) ;
}

protected override bool ReleaseHandle ()
{

Marshal .FreeHGlobal (handle) ;

return true;

OTkas oT OTBETCTBEHHOCTW. DTOT NpUMep NpeacTasnseT coboi NonbiTKy NokasaTb, Kak
3aWMTMTb YyNPaBNsSieMbli PECYPC C NMOMOLLBIO safeHandle KOTOPbIV PEANMIBYET Ipisposable AJIS1 BAC
1 COOTBETCTBYIOWMM 06pa3oM HacTpamBaeT onHaNN3aTopbl. DTO 04EHb HaLYMaHHO W,
BEPOSITHO, BECCMbICNEHHO BbIAENATb KYCOK NaMsiTh TakMm 0bpa3om.

MpounTtanTte YnpasneHue namaTbo oHNanH: https://riptutorial.com/ru/dot-net/topic/59/
yrnpaBfeHne-namaTbio
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rnaBsa 56: Ynpasnsiemasi pacLLUMpsAeMOCTb

3aMmedyaHusa

OpnHuM 13 6onbwnx npenmylwecTs MEF No cpaBHEHUIO C APYTrMU TEXHONOMUSIMU,
NoALepXMBaOWMMN WabnoH NHBEPCUM YNPaBNEHNS, SBNSETCA TO, 4TO OH NOALEPXMBaEeT
paspelleHne 3aBMCUMOCTEN, KOTOPbIE HEUM3BECTHbI BO BpeMs pa3paboTku, 6e3 HeobxoanmocT B
3Ha4MTENbHOW (eCnM eCTb) KOHUrypauuu.

Bce npumepbl TpebytoT cebinkn Ha cbopky System.ComponentModel.Composition.

Kpome Toro, Bce (OCHOBHbIE) MPUMEPbI UCMONb3YIOT UX B KAYECTBE NPUMEPHbIX BM3HeC-
06bekToB:

using System.Collections.ObjectModel;

namespace Demo

{
public sealed class User
{
public User (int id, string name)
{
this.Id = id;
this.Name = name;

public int Id { get; }
public string Name { get; }
public override string ToString() => $"User[Id: {this.Id}, Name={this.Name}]";

public interface IUserProvider
{
ReadOnlyCollection<User> GetAllUsers();

Examples

JkcnopTt TMna (Basic)

using System.Collections.Generic;
using System.Collections.ObjectModel;
using System.ComponentModel.Composition;

namespace Demo
{
[Export (typeof (IUserProvider)) ]
public sealed class UserProvider : IUserProvider
{
public ReadOnlyCollection<User> GetAllUsers ()
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return new List<User>

{

new User (0, "admin"),

new User (1, "Dennis"),

new User (2, "Samantha"),
()

} .AsReadOnly

r

STO MOXHO ONpPenennTb NPakTMYECKn B NOOOM MeCTe; BCE, YTO MMEET 3HAYEHNe, - 3TO TO, 4YTO
npuUNoXeHne 3HaeT, rae ero uckatb (4epes cosnaBaemble M ComposablePartCatalogs).

MmnopTt (0OCHOBHOW)

using System;
using System.ComponentModel.Composition;

namespace Demo
{
public sealed class UserWriter
{
[Import (typeof (IUserProvider)) ]
private IUserProvider userProvider;

public void PrintAllUsers ()
{
foreach (User user in this.userProvider.GetAllUsers())

{

Console.WriteLine (user) ;

OTO TVN, KOTOPbI 3aBUCUT OT IUserProvider , KOTOPbIA MOXET ObITb ONpeneneH rae yrogHo. Kak
1 B NpenblayuemM npumepe, BCe, HTO MMEEeT 3Ha4YeHune, - 3T0 TO, YTO NPUIOXEHWE 3HaEeT, rae
nckaTb COOTBETCTBYOWMIA aKCNOPT (Yepes cospasaemMble ComposablePartCatalogs).

MoaoknouyeHue (6a3oBoe)

CMm. [Ipyrme (OCHOBHbIE) NPUMEPDI BbiLE.

using System.ComponentModel.Composition;
using System.ComponentModel.Composition.Hosting;

namespace Demo
{
public static class Program
{
public static void Main ()
{

using (var catalog = new ApplicationCatalog())
using (var exportProvider = new CatalogExportProvider (catalog))
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using (var container = new CompositionContainer (exportProvider))
{

exportProvider.SourceProvider = container;
UserWriter writer = new UserWriter();

// at this point, writer's userProvider field is null
container.ComposeParts (writer);

// now, it should be non-null (or an exception will be thrown) .
writer.PrintAllUsers () ;

,D,O Tex nop, NokKa 41o-TO B NyTU Nomncka C60pKI/| NnPUNoXeHunsa nMeet
[Export (typeof (IUserProvider))] , COOTBeTCTByI'OLIJ,VI|7| UMIMOPT UserWriter 6y,D,eT BbIMNOJ/THEH, N
noNb30BaTeNn 6yD,YT Hane4yaTaHbl.

Lpyrve Tunbl KaTanoros (HaNPUMEP, pirectoryCatalog ) MOFYT UCMONb30BATLCA BMECTO (MU B
DOMONHEHNE K) ApplicationCatalog OJIS NPOCMOTPA B APYrMX MecTax Ans aKcrnopTa, KoTopble
yOOBNETBOPSAIOT UM.

MpountainTte Ynpasngemasa pacwmpsaeMocTb oHnamH: https://riptutorial.com/ru/dot-net/topic/62/
yrnpasnseMas-paclumpsieMocTb
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rnaesa 57: ®opmbl VB

Examples

Hello World B cpopmatax VB.NET
Y106kl NOKa3aTb OKHO coobueHuns, koraa bbina nokasaHa goopma:

Public Class Forml
Private Sub Forml_Shown (sender As Object, e As EventArgs) Handles MyBase.Shown
MessageBox.Show ("Hello, World!")
End Sub
End Class
To show a message box before the form has been shown:

Public Class Forml
Private Sub Forml_Load(sender As Object, e As EventArgs) Handles MyBase.Load
MessageBox.Show ("Hello, World!")
End Sub
End Class

Load () 6yneT Bbi3biBaTbCA CHavYana, 1 T0/Ibko OAMUH pas, Koraa oopma cHadana sarpyxaeTtcs.
Show () 6yneT Bbi3blBaTbCS KaX Abl pas, Koraa nonb3oBaTesb 3anyckaeT hopMy.
AxkTumpoBathb () OyOeT Bbi3blBaTbCS KaX Oblil pas, Koraa nonb3oBartesnb genaeTt qoopmy
aKTUBHOW.

Load () 6yneT BbINONHATLCA A0 BbidoBa Show (), HO ByaeT npeaynpexaeH: Bbi3oB msgBox () B
show mMoxeT npuBecTun Kk ToMy, 4To msgBox () 6yneT BbinonHeH Ao 3aBepweHus Load (). Kak
npaBuio, MNJioxas naes 3aBUCUT OT ynopsiaodyeHns cobbiTumn mexay Load (), Show ) m 1. 4.

NS HAaUMHaK LWUX

HekoTopble Bewu, KOTOpble BCE HOBUYKM OONIXHbl 3HATb / AenaTtb, MOMOryT UM XOPOLWO Ha4vaTtb C
VB .Net:

YcTtaHoBUTE cnepywoumne napameTpbl:

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

End Class

Vicnonbayinte &, not + nns koHkaTteHauum ctpok. CTpoku cnefyeT udydaTb B oetans,
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https://msdn.microsoft.com/en-us/library/te2585xw.aspx?f=255&MSPPError=-2147217396
https://msdn.microsoft.com/en-us/library/te2585xw.aspx?f=255&MSPPError=-2147217396
https://msdn.microsoft.com/en-us/library/te2585xw.aspx?f=255&MSPPError=-2147217396
https://msdn.microsoft.com/en-us/library/system.string(v=vs.110).aspx

NMOCKOJ1IbKY OHWM WNPOKO NCNONMb3YHOTCA
nOTpaTbTeHeKOTopOGBpeMH}ﬁ1HOHMMaHMG3HaquMMldCCHﬂOQHHXTMHOB.

Hwukorna He ncnonbayinte Application.DoEvents . ObpaTtuTte BHUMaHue Ha «[penoctepexeHue».
Korpa Bbl LOCTUrHETE TOYKW, FAe 3TO KaXeTCs YeM-TOo, YTO Bbl AONKHbl UCNONb30BaTh,
crnpocuTe.

JokymeHTauns - Baw gpyr.
Tanmep cpopm

KomnoHeHT Windows.Forms. Timer MOXET NCNONb30BaTbCa ANS NPefoCcTaBNeHns nHgpopmaumnm
nonb3oBaTtens, KoTopas He KpuTuyHa no spemeHn. Cospante oopMy C NMOMOLLbLIO OOHON KHOMKW,
0OHOM METKU N KOMMOHeHTa Tanmepa.

Hanpumep, oH MOXET UCNoNb30BaThCsl, YTOObI MepPMoaNYECKN NOKa3biBaTb NONb30BATENIO
BPEMSI CYTOK.

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click
Buttonl.Enabled = False
Timerl.Interval = 60 * 1000 'one minute intervals
'start timer
Timerl.Start ()
Labell.Text = DateTime.Now.ToLongTimeString

End Sub

Private Sub Timerl_ Tick (sender As Object, e As EventArgs) Handles Timerl.Tick
Labell.Text = DateTime.Now.ToLongTimeString
End Sub
End Class

Ho aToT TaiiMep He NoaxoanT ONs CUHXPOHU3aumu. MNprumep ByneTt ucnonb3oBaTtb ero 4ns
obpaTtHoro otcyeTa. B aToM npumepe Mbl Bynem MmoaennpoBaTb obpaTHbI OTCHET A0 TPEX
MUHYT. OTO BMOJIHE MOXET ObiTb OJHUM U3 CaMbIX CKy4YHO BaXHbIX MPUMEPOB 30ECH.

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click
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https://msdn.microsoft.com/en-us/library/t63sy5hs.aspx
https://msdn.microsoft.com/en-us/library/system.windows.forms.application.doevents%28v=vs.110%29.aspx?f=255&MSPPError=-2147217396
https://social.msdn.microsoft.com/Search/en-US?query=vb%20.net&emptyWatermark=true&searchButtonTooltip=Search%20MSDN&ac=2
https://msdn.microsoft.com/en-us/library/system.windows.forms.timer(v=vs.110).aspx

Buttonl.Enabled = False
ctSecs = 0 'clear count
Timerl.Interval = 1000 'one second in ms.
'start timers
stpw.Reset ()
stpw.Start ()
Timerl.Start ()
End Sub

Dim stpw As New Stopwatch
Dim ctSecs As Integer

Private Sub Timerl_ Tick (sender As Object, e As EventArgs) Handles Timerl.Tick
ctSecs += 1
If ctSecs = 180 Then 'about 2.5 seconds off on my PC!
'stop timing
stpw.Stop ()
Timerl.Stop ()
'show actual elapsed time
'Is it near 1807?
Labell.Text = stpw.Elapsed.TotalSeconds.ToString("nl")
End If
End Sub
End Class

[Mocne Haxatnsa KHONKM1 NPOMCXOANT NEPEXOL Ha TP MUHYTHI, a labell nokasbiBaeT
pesynbTaTthl. AABngetcs nu labell nokazatb 1807 Bo3MoXHO HeT. Ha moeli MawwnHe OH nokasan
182,5!

[MprynHa HecooTBETCTBUSA B fOKYMeHTaumu: «<KoMnoHeHT Timer Windows Forms sBnsietcs
OLHOMOTOYHbIM M OrPaHNYEH TOYHOCTbLIO A0 55 MunnuncekyHa». BoT noYyemMy oH He LONIXEH
NCMNoNb30BaTbCA A1 CUHXPOHM3aLUNN.

Ncnonb3ys TaiiMep 1 ceKyHOOMEP HEMHOIO MHAye, Mbl MOXEM MONYYNTb Ny4lWwune pesynbTaTbl.

'can be permanently set

' Tools / Options / Projects and Soluntions / VB Defaults
Option Strict On

Option Explicit On

Option Infer Off

Public Class Forml

Private Sub Buttonl_Click (sender As Object, e As EventArgs) Handles Buttonl.Click
Buttonl.Enabled = False
Timerl.Interval = 100 'one tenth of a second in ms.
'start timers
stpw.Reset ()
stpw.Start ()
Timerl.Start ()
End Sub

Dim stpw As New Stopwatch
Dim threeMinutes As TimeSpan = TimeSpan.FromMinutes (3)

Private Sub Timerl_Tick (sender As Object, e As EventArgs) Handles Timerl.Tick
If stpw.Elapsed >= threeMinutes Then '0.l1 off on my PC!
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'stop timing
stpw.Stop ()
Timerl.Stop ()
'show actual elapsed time
'how close?
Labell.Text = stpw.Elapsed.TotalSeconds.ToString ("nl")
End If
End Sub
End Class

CylwecTByoT Opyrue TaMepbl, KOTOPbIE MOXHO UCMONb30BaTb N0 Mepe HeobXoAUMOCTU. DTOT
MONCK OONXEH NOMOYb B 3TOM OTHOLIEHWMN.

MpounTtante dopmbl VB oHnarH: https://riptutorial.com/ru/dot-net/topic/2197/dopmbl-vb
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https://riptutorial.com/ru/dot-net/topic/2197/%D1%84%D0%BE%D1%80%D0%BC%D1%8B-vb
https://riptutorial.com/ru/dot-net/topic/2197/%D1%84%D0%BE%D1%80%D0%BC%D1%8B-vb
https://riptutorial.com/ru/dot-net/topic/2197/%D1%84%D0%BE%D1%80%D0%BC%D1%8B-vb

rnaesa 58: UteHue n 3anuck Zip-coannos

BctynneHue

Knacc ZipFile xuBeT B npocTpaHcTee nMeH System.lO.Compression . Ero MoXxHo
NCrNonb30BaTh AN YTEHMSA U 3anucu B Zip-goannbl.

3aMmedyaHusa

* Bbl Takxe moxeTte ncnonbaosatb MemoryStream smecTto FileStream.

* lcknouyeHns

MoTOK yXe 3aKpbIT UM BO3MOXHOCTW NOTOKA He
ArgumentException COOTBETCTBYIOT PeXMMy (Hanpumep: nonbiTka 3anucu B
MNOTOK TONIbKO ONIS YTEHMS)

ArgumentNullException BXOLHOW r10TOK PaBEeH HY IO
ArgumentOutOfRangeException  pexxum nmeeT HeLONYCTUMOE 3HAYEHNE

InvalidDataException CMm. Cnucok Huxe

Korna Bbi6bpaHo InvalidDataException , OHO MOXET UMETb 3 NPUYMHBI:

» Cooepxumoe NoToka He MOXeT OblTb MHTEPNPETMPOBAHO Kak Zip-apXxuB

e mode - 3T0 0OHOB/EHME, 1 3aNUCb OTCYTCTBYET B aPXMBE WU NOBPEXAEHA N HE MOXET
OblTb MpoYMTaHa

* mode - 06HOBNEHME, 1 3aNUCb CIINLWIKOM BennKa, 4Tobbl BNncaTbCcs B NaMATb

Bcs nHgpopmauus 6bina B3sTa ¢ aT1oi cTpaHuisl MSDN
Examples

OtobpaxeHne copepXxmmoro ZIP

B aTom doparmeHTe ByayT nepeyncneHbl Bce nMeHa doainos zip-apxmea. MiMeHa goainos
OTHOCATCA K KOPHIO Zip.

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
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for (int 1 = 0; i < archive.Entries.Count; i++)
{

Console.WriteLine ($"{i}: {archive.Entries[i]}");

N3BneueHue cbannos n3 ZIP-dpannos
3BneyeHmne Bcex goannos B KaTanor O4eHb MPOCTO:

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
{

archive.ExtractToDirectory (AppDomain.CurrentDomain.BaseDirectory) ;

Korpa dhain yxe cywectsyeTt, 6ynet BbiBeaeHo coobuweHne System.lO.I0Exception .

N3BneyeHne onpeneneHHbIX painos:

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Read))
{
// Get a root entry file
archive.GetEntry ("test.txt") .ExtractToFile ("test_extracted_getentries.txt", true);

// Enter a path if you want to extract files from a subdirectory
archive.GetEntry ("sub/subtest.txt") .ExtractToFile ("test_sub.txt", true);

// You can also use the Entries property to find files
archive.Entries.FirstOrDefault (f => f.Name ==

"test.txt")?.ExtractToFile ("test_extracted_ling.txt", true);

// This will throw a System.ArgumentNullException because the file cannot be found
archive.GetEntry ("nonexistingfile.txt") .ExtractToFile ("fail.txt", true);

Nioboli N3 3TMX METOLOB AACT TOT Xe pe3ynbTar.

O6HoBneHue ZIP-channa

Y1066l 06HOBUTBL ZIP-chaiin, doaiin gonxeH bbiTb OTKPLIT ¢ NoMowbio ZipArchiveMode.Update.

using (FileStream fs = new FileStream("archive.zip", FileMode.Open))
using (ZipArchive archive = new ZipArchive (fs, ZipArchiveMode.Update))
{

// Add file to root

archive.CreateEntryFromFile ("test.txt", "test.txt");

// Add file to subfolder
archive.CreateEntryFromFile ("test.txt", "symbols/test.txt");
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CyliecTByeT Tak>Xe BO3MOXHOCTb 3an1cy HENOCPeACTBEHHO B paiin B apXuBe:

var entry = archive.CreateEntry ("createentry.txt");
using(var writer =

{

new StreamWriter (entry.Open()))

writer.WriteLine ("Test line");

[MpounTante HreHne n 3anuck Zip-goannos oHnarH: https://riptutorial.com/ru/dot-net/topic/9943/
4YTeHne-n-3annucb-zip-cannos
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rnaesa 59: LLincppoBaHue / Kpuntorpadous

3aMmedyaHusa

.NET Framework obecneumBaeT peannsaumo MHOTMX KpUNTorpagouyecknx anroputmos. OHu

BK/IlO4AOT B ce0s1 B OCHOBHOM CUMMETPUYHbIE anropnTMbl, aCUMMETPUYHbIE alTTOPUTMbI N XELN.

Examples

RijndaelManaged
'TpeﬁyeMoe MNPOCTPAHCTBO UMEH!: system.Security.Cryptography

private class Encryption {
private const string SecretKey = "topSecretKeyusedforEncryptions";
private const string SecretlIv = "secretVectorHere";

public string Encrypt (string data) {
return string.IsNullOrEmpty (data) ? data
Convert.ToBase64String (this.EncryptStringToBytesAes (data, this.GetCryptographyKey (),
this.GetCryptographyIv()));
}

public string Decrypt (string data) {
return string.IsNullOrEmpty (data) ? data

this.DecryptStringFromBytesAes (Convert.FromBase64String(data), this.GetCryptographyKey (),

this.GetCryptographyIv());
}

private byte[] GetCryptographyKey () {
return Encoding.ASCII.GetBytes (SecretKey.Replace('e', "'"!"'));

private byte[] GetCryptographyIv() {
return Encoding.ASCII.GetBytes (SecretIv.Replace('r', '!"));

private byte[] EncryptStringToBytesAes (string plainText, byte[] key, bytell
MemoryStream encrypt;
RijndaelManaged aesAlg = null;
try {
aesAlg = new RijndaelManaged {
Key = key,
IV = iv
}i
var encryptor = aesAlg.CreateEncryptor (aesAlg.Key, aesAlg.IV);

encrypt = new MemoryStream();
using (var csEncrypt = new CryptoStream(encrypt, encryptor,
CryptoStreamMode.Write)) {
using (var swEncrypt = new StreamWriter (csEncrypt)) {

swEncrypt.Write (plainText) ;

{
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}
} finally {
aesAlg?.Clear();
}

return encrypt.ToArray();

private string DecryptStringFromBytesAes (byte[] cipherText, byte[] key, byte[] iv) {
RijndaelManaged aesAlg = null;
string plaintext;
try {
aesAlg = new RijndaelManaged {
Key = key,
IV = iv
bi
var decryptor = aesAlg.CreateDecryptor (aesAlg.Key, aesAlg.IV);
using (var msDecrypt = new MemoryStream (cipherText)) {
using (var csDecrypt = new CryptoStream(msDecrypt, decryptor,
CryptoStreamMode.Read)) {
using (var srDecrypt = new StreamReader (csDecrypt))
plaintext = srDecrypt.ReadToEnd() ;

}
} finally {
aesAlg?.Clear();
}

return plaintext;

ucnonb3oBaHune

var textToEncrypt = "hello World";

var encrypted = new Encryption () .Encrypt (textToEncrypt); //-> zBmW+FUxOvdbpOGm9Ss/vQ==

var decrypted = new Encryption () .Decrypt (encrypted); //-> hello World

3ameuyaHus:

* Rijndael sBngeTcs npeawecTBEHHUKOM CTAHAAPTHOrO CUMMETPUYHOIO
KpunTtorpadouyeckoro anroputma AES.

LundopoBaTtb U pacwumdopoBbiBaTh AaHHble C ucnonb3oBaHuem AES (B C #)

using System;
using System.IO;
using System.Security.Cryptography;

namespace Aes_Example

{

class AesExample

{

public static void Main ()

{
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try

string original = "Here is some data to encrypt!";

// Create a new instance of the Aes class.
// This generates a new key and initialization vector (IV).
using (Aes myAes = Aes.Create())
{
// Encrypt the string to an array of bytes.
byte[] encrypted = EncryptStringToBytes_Aes (original,
myAes .Key,
myAes.1V);

// Decrypt the bytes to a string.

string roundtrip = DecryptStringFromBytes_Aes (encrypted,
myAes .Key,
myAes.1V);

//Display the original data and the decrypted data.
Console.WriteLine ("Original: {0}", original);
Console.WriteLine ("Round Trip: {0}", roundtrip);

}

catch (Exception e)

{

Console.WriteLine ("Error: {0}", e.Message);

static byte[] EncryptStringToBytes_Aes (string plainText, byte[] Key, byte[] IV)

{
// Check arguments.

if (plainText == null || plainText.Length <= 0)
throw new ArgumentNullException ("plainText");
if (Key == null || Key.Length <= 0)
throw new ArgumentNullException ("Key");
if (IV == null || IV.Length <= 0)

throw new ArgumentNullException ("IV");

byte[] encrypted;

// Create an Aes object with the specified key and IV.
using (Aes aesAlg = Aes.Create())
{

aesAlg.Key = Key;

aesAlg.IV = 1IV;

// Create a decrytor to perform the stream transform.
ICryptoTransform encryptor = aesAlg.CreateEncryptor (aesAlg.Key,
aesAlg.IV);

// Create the streams used for encryption.
using (MemoryStream msEncrypt = new MemoryStream())
{
using (CryptoStream csEncrypt = new CryptoStream(msEncrypt,
encryptor,
CryptoStreamMode.Write))

using (StreamWriter swEncrypt = new StreamWriter (csEncrypt))

{
//Write all data to the stream.
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swEncrypt.Write (plainText) ;

encrypted = msEncrypt.ToArray () ;

// Return the encrypted bytes from the memory stream.

return encrypted;

static string DecryptStringFromBytes_Aes (byte[] cipherText, byte[] Key, bytel[] IV)

{
// Check arguments.

if (cipherText == null || cipherText.Length <= 0)
throw new ArgumentNullException ("cipherText");
if (Key == null || Key.Length <= 0)
throw new ArgumentNullException ("Key");
if (IV == null || IV.Length <= 0)

throw new ArgumentNullException ("IV");

// Declare the string used to hold the decrypted text.
string plaintext = null;

// Create an Aes object with the specified key and IV.
using (Aes aesAlg = Aes.Create())
{

aesAlg.Key = Key;

aesAlg.IV = 1IV;

// Create a decrytor to perform the stream transform.
ICryptoTransform decryptor = aesAlg.CreateDecryptor (aesAlg.Key,

aesAlg.IV);

// Create the streams used for decryption.

using (MemoryStream msDecrypt = new MemoryStream (cipherText))
{
using (CryptoStream csDecrypt = new CryptoStream(msDecrypt,
decryptor,

CryptoStreamMode.Read) )

using (StreamReader srDecrypt = new StreamReader (csDecrypt))

{

// Read the decrypted bytes from the decrypting stream
// and place them in a string.
plaintext = srDecrypt.ReadToEnd() ;

return plaintext;

ST10T npumep n3 MSDN .

https://riptutorial.com/ru/home 227


https://msdn.microsoft.com/en-us/library/system.security.cryptography.aes(v=vs.110).aspx

3T0 KOHCONbHOE AEMOHCTPALMOHHOE NPUNoXeHne, nokasblBarllee, Kak WMgpPoBaTh CTPOKY,

ncnonb3ys ctaHoapTHoe wudpposaHue AES | n kak pacwmdoposaTtb ee BNocneacTeum.

(AES = Advanced Encryption Standard , cneundukaumsa ona wnugopoBaHnus 3N1eKTPOHHbIX

IaHHbIX, yCTaHOBNEHHas HaunmoHanbHbIM MHCTUTYTOM cTaHaapToB 1 TexHonorunin CWA (NIST) B

2001 rogy, KoTopas No-npexXHeMy SABNaeTcs CTaHAapTOM Ae-(pakTo ANns CUMMETPUYHOro
wrppoBaHns)

3ameTKu:

B peanbHOM cueHapumn WngpoBaHns BaMm He0HXoaMMOo BbIOPATb NPaBUSIbHbIA PEXUM
WNCPPOBAHNS (€ro MOXHO MPUCBOUTb CBOMCTBY « Mode », BbIOPaB 3HAYeHWE 13

NepeYnCneHns cipherdode ). HUKOrAa He NCNONb3YNTE CipherMode.ECE (PEXUM 3NEKTPOHHOM

KOOOBOW KHUMM), Tak Kak aTo obecrneynsaeT cnabblit MOTOK WMKPOB

» Y106bI CO3aaTh XOPOWNiA (a He cnabbii) key , UICMONb3YATE KPUNTOrpaconyeckunii

ClyyanHbIn reHepaTop nnu ncnonbadyinte npumep eoiwe ( Create a Key from the Password

). PekomeHnpyembii KeySize - 256 6uTt. MNogaepxunBaembie paamepbl KNoYen 4OCTYMHbI
yepes3 CBOMNCTBO LegalKeySizes .

e Y10bbI nHUUnann3npoeatTb BEKTOP NHMUMann3aumn v , Bbl MOXeETE UCMOb30BaTb COIJlb,

Kak nokasaHo B npumepe Bbiwe ( Random SALT )

 MopnoepxmBaemble pa3Mepbl 6/10KOB JOCTYMHbI YEPE3 CBOMCTBO SupportedBlockSizes ,
pasmep 610ka MoXeT BblTb Ha3HAYEH Yepes3 CBOMCTBO BlockSize

Ucnonb3oBaHue: cMm. Metog Main ().

CoszpanTte kno4 n3 naponsa / cnyyamHoro COJ1b (B C #)

using System;
using System.Security.Cryptography;
using System.Text;

public class PasswordDerivedBytesExample

{

public static void Main (String[] args)

{
// Get a password from the user.
Console.Writeline ("Enter a password to produce a key:");

byte[] pwd = Encoding.Unicode.GetBytes (Console.ReadLine());
byte[] salt = CreateRandomSalt (7);

// Create a TripleDESCryptoServiceProvider object.
TripleDESCryptoServiceProvider tdes = new TripleDESCryptoServiceProvider();

try
{

Console.WritelLine ("Creating a key with PasswordDeriveBytes...");
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// Create a PasswordDeriveBytes object and then create
// a TripleDES key from the password and salt.
PasswordDeriveBytes pdb = new PasswordDeriveBytes (pwd, salt);

// Create the key and set it to the Key property
// of the TripleDESCryptoServiceProvider object.
tdes.Key = pdb.CryptDeriveKey ("TripleDES", "SHAl1l", 192, tdes.IV);

Console.WriteLine ("Operation complete.");

}

catch (Exception e)

{

Console.WriteLine (e.Message) ;

}
finally

{
// Clear the buffers

ClearBytes (pwd) ;
ClearBytes (salt);

// Clear the key.
tdes.Clear () ;

Console.ReadLine () ;

#region Helper methods

/// <summary>

/// Generates a random salt value of the specified length.
/// </summary>

public static byte[] CreateRandomSalt (int length)

{
// Create a buffer
byte[] randBytes;

if (length >= 1)
{
randBytes = new byte[length];
}
else

{
randBytes = new byte[l];

// Create a new RNGCryptoServiceProvider.
RNGCryptoServiceProvider rand = new RNGCryptoServiceProvider () ;

// Fill the buffer with random bytes.
rand.GetBytes (randBytes) ;

// return the bytes.
return randBytes;

/// <summary>

/// Clear the bytes in a buffer so they can't later be read from memory.
/// </summary>

public static void ClearBytes (byte[] buffer)
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// Check arguments.
if (buffer == null)
{

throw new ArgumentNullException ("buffer");

}

// Set each byte in the buffer to 0.
for (int x = 0; x < buffer.Length; x++)

{
buffer[x] = 0;

#endregion

ST10T npumMep B3AT N3 MSDN.

OTO OeMOHCTpaLmMs KOHCONK, B KOTOPOW NOKa3aHo, Kak co34aTb 3aWMILEHHDbIR KoY HA OCHOBE
nonb30BaTeNbCKOro Napons n kak cosnatb npondsonbHyto OCB Ha ocHoBe
KpunTorpadgunyeckoro reHeparopa.

3ameTku:

» BctpoeHHas pyHKUMNSA passwordberiveBytes UCMOMb3YET CTAaHAAPTHbIN anropntm PBKDF1
Ons reHepauun knoya us napons. o ymonyaHuio oH ucnonodyet 100 nrepaumii ons
reHepaumu Kno4va, 4tobbl 3amMennnTb ataku rpybor cunbl. Conb, reHepupyemas
cny4aiHbiM 06pa3om, ele 6onee ykpennseT Ktou.

* cDyHKLI,VIFl CryptDeriveKey npeo6pa3yeT K04, CrEHEePUPOBAHHbIN pPasswordDeriveBytes B KJIHOY,
COBMECTVMbIN C YKa3aHHbIM anropuTMoMm WwindpposaHus (3gechb «TripleDES»), ncnonb3ys
yKasaHHblin xaw-anroputm (3oecb «SHAL»). Knioy B 3TOM npumepe cocTaensiet 192 baiita,
a BEKTOp nHmumnanusaumm IV 6epetcs y noctaswmka Kpuntorpadum ¢ TponHbiM DES

* OObI4HO 3TOT MEXAHM3M UCMONb3YeTCs ANS 3awmnTbl 60nee CUNbHOro CNy4anHoro
CreHEepUPOBaHHOro K/toya naponem, KoTopbli WngpyeT 60nbwoi 06beM aaHHbIX. Bbl
TakXe MOXeTe UCMoNb30BaTb ero Ans npenocTaBieHns HECKONbKUX Naponien pasHbliX
nonb3oBaTenen Ang 4OCTyna K TEM Xe JaHHbIM (MX 3awmwaeTt apyron CnyyYanHblil Knwoy).

* K coxaneHuto, cryptperivekey HACTOSIWLEE BpeMs He nogaepxunsaeT AES. CM. 3aech.
NMPUMEYAHME. B kayectBe 06Xx04HOro NyTK Bbl MOXETE CO34aTb ClyyariHbl KNy AES
ANS WMEOPOBAHMS OaHHbIX, KOTOPbIE AOMXHbI ObITb 3awmieHbl AES, 1 coxpaHuTb KoY
AES B TripleDES-koHTeliHepe, KOTOPbI UCNONb3yeT KoY, CreHepupoBaHHbIi
cryptDerivekey . HO 3TO orpaHnynBaet 6e3onacHocTb TripleDES, He ncnonb3ayet
npeumylecTea 6onbwmnx knoven AES n cosnaet 3aBmcmmocTb OT TripleDES.

Ucnonb3oBaHue: cMm. Metog Main ().
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LUundopoBaHue n pewmdppoBaHme ¢ Ucnosib3oBaHMeM Kpunrtorpacdoumm (AES)

Kon newvdposaHuns

public static string Decrypt (string cipherText)
{
if (cipherText == null)
return null;

byte[] cipherBytes = Convert.FromBase64String (cipherText) ;
using (Aes encryptor = Aes.Create())
{
Rfc2898DeriveBytes pdb = new Rfc2898DeriveBytes (CryptKey, new byte[] { 0x49, 0x76,
0x61, Ox6e, 0x20, O0x4d, 0x65, 0x64, 0x76, 0x65, 0x64, 0x65, 0x76 });
encryptor.Key = pdb.GetBytes (32);
encryptor.IV = pdb.GetBytes (16);

using (MemoryStream ms = new MemoryStream())

{

using (CryptoStream cs = new CryptoStream(ms, encryptor.CreateDecryptor(),
CryptoStreamMode.Write))

{
cs.Write (cipherBytes, 0, cipherBytes.Length);
cs.Close();

cipherText = Encoding.Unicode.GetString (ms.ToArray());

return cipherText;

Kon wngposaHus

public static string Encrypt (string cipherText)
{
if (cipherText == null)
return null;

byte[] clearBytes = Encoding.Unicode.GetBytes (cipherText) ;
using (Aes encryptor = Aes.Create())
{
Rfc2898DeriveBytes pdb = new Rfc2898DeriveBytes (CryptKey, new byte[] { 0x49, 0x76,
0x61, Ox6e, 0x20, O0x4d, 0x65, 0x64, 0x76, 0x65, 0x64, 0x65, 0x76 });
encryptor.Key = pdb.GetBytes (32);
encryptor.IV = pdb.GetBytes (16);

using (MemoryStream ms = new MemoryStream())

{

using (CryptoStream cs = new CryptoStream(ms, encryptor.CreateEncryptor(),
CryptoStreamMode.Write))

{
cs.Write(clearBytes, 0, clearBytes.Length);

cs.Close();

cipherText = Convert.ToBase64String(ms.ToArray());
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}

return cipherText;

ncnonb3oBaHue

var textToEncrypt = "TestEncrypt";

var encrypted = Encrypt (textToEncrypt);

var decrypted = Decrypt (encrypted) ;

MpounTante LndpposaHue / kpuntorpadous oHnamH: https://riptutorial.com/ru/dot-net/topic/7615/
WngopoBaHme---KpunTorpagmns
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