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C#10

" O6bEKTHO-OPUEHTMPOBAHHbIN A3bIK
= CTporaa tunmsaumna



Cih20

= O6006WeEeHHbIEe TUMNDI

" b/1IOKMN UTepaTopos

" Tunbl, gonycKatowme 3Ha4eHmna null
" AHOHUMHble meTobl

= CTaTnyeckue Knaccl

= PaszpenAaemble TUNbI



C#3.0

" HessBHO TUNM3NPOBAHHbIE TOKA/IbHbIE NEePEMEHHbIE
" UHUUMANN3aTOPbI OO BEKTOB U KOJIJTIEKLNN

" ABTOMATUYECKM peain3dyemble CBOUCTBA

" AHOHUMHbIE TUMbI

" MeToAabl paclinpeHunsa

" Jlambaa-BbipaXKeHUs

" lepeBbs BblpaXeHUM

=" LINQ



Ch4.0

" lnHamunyeckaa tmnusauma (dynamic)
" AMEHOBAHHbIE apPryMEHTbI
" HeobA3aTeibHble NapaMeTpbl

" 0606LEeHHAA KOBAPMAHTHOCTb U KOHTPABAaPMUAHTHOCTb



C#5.0

= ACMHXPOHHble meToabl (async/await)



Jsonouuna C#

CHB6.0

?
C#5.0 ACHMHXpOHHOE
NporpaMmmMUpoBaHKue

C#4.0

JuHamMmunyecKan TMNM3aumna
C#3.0 LINQ
CH#2.0

0O60bLweHHbIe TMNbI

CH#1.0

Ynpaenaembiv koA



Mpobnembl KOMNUNATOPA Ha CErOAHALLHUA
DEeHb

Program.cs Program.exe

YepHbIn AWMK

HanuncaH Ha Heynpasnaemom C++

CNoKeH B pacluMpPEeHUN N NoAAEPHKKe

Bpemsa noaaepKKku MHTErPUPOBaHHbIX B VS MHCTPYMEHTOB (peaakTopbl Koaa, napcepbl)



Roslyn Kak cnaceHue

" Roslyn — nnatdopma kKomnunatopos .NET
" [lonHoCTbIO NepennucaHHble Komnunatopbl CH# n VB.NET
= HanucaHbl Ha C# n VB.NET cooTBeTCcTBEHHO
= Compiler as service: untepdpeunc APl pna aHanusa Koaa
" [1pOCT B pacClUMPEHUN U NOAAEPIKKE
= Open Source



C#6.0

Roslyn

Getter-only auto-properties
Auto-Property Initializers
Using static classes

String interpolation
Expression-bodied members
Index initializers
Null-propagation operator
Nameof operator

Exception filters

Await in catch and finally
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[Tpumep KoAa

public class Point

{

private readonly int _x;

private readonly int _y;

public int X { get { return _x; } }

public int Y { get { return _y; } }

public Point(int x, int y) { x = x; vy = vy; }
public double Distance

{

get { return Math.Sgrt(X * X + Y *Y); }
}
public override string ToString()
{

return string.Format(" ({0}, {1})", X, Y);
}
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Getter-only auto-properties

public class Point public class Point
{ {
public int X { get; } private readonly int <X>k_BackingField;
public int Y { get; } private readonly int <Y>k_ BackingField;
public Point(int x, int y) public Point(int x, int y)
{ {
X = Xx; base..ctor();
Y =vy; this.X = x;
} ‘ this.Y = y;
e }
} public int get X()
{
return this.<X>k_ BackingField;
}
" YnpouwatoT co3aaHne HEU3IMEHAEMbIX TUMOB ?Ubllc int get_Y()
= [Mopo6bHo readonly nonam, nHinuymanmnlayms return this.<Y>k__ BackingField;
BO3MOXHaA Kak npu 06 bABAEHUMN CBOUCTBA, TaK U U3 }

KOHCTPYKTOpA }
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Auto-property initializers

public class Point public class Point
{ {
public int X { get; } = 17; private readonly int <X>k_BackingField;
public int Y { get; } = 17; ‘ private readonly int <Y>k_ BackingField;
} public Point()
{
this.<X>k BackingField = 17;
this.<Y>k__BackingField = 17;

}

" BbINONHAOTCA B TOM NOPAAKE B KOTOPOM ONpeaesieHbl
" IHUUWANN3UPYIOT HUXKENEeXalme Nona

" He moryT ccblnatbea Ha this

13



Using static classes

using System.Math;

public class Point public class Point
{ {

public int X { get; } public int X { get; }

public int Y { get; } public int Y { get; }

public double Distance public double Distance

{ {

get { return Math.Sqgrt(X * X + Y *Y); } get { return Sgrt(X * X + Y *Y); }

} }
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String interpolation

public class Point public class Point

{ {
public int X { get; } public int X { get; }
public int Y { get; } public int Y { get; }

public override string ToString() | public override string ToString()

{ {
return string.Format(" ({0}, {1})", X, return $"({X}, {Y})";

Y); }
}

= 3apaHue popmaTta
$"Name = {myName}, hours = {DateTime.Now:hh}"

" TeKkywmin CUHTAKCUC HEMHOTO OT/InYaeTcA OT PMHANbHOW BEPCUM

"Name = \{myName}, hours = \{DateTime.Now:hh}"

15



Expression-bodied members

" JIambaa-BbiparKeHUA UMEKT NOAAEPHKKY KOPOTKUX (string text) => { return
(04HOCTPOYHbIX) MeToA0B text.Length; }; ‘

(string text) => text.Length;

(text) => text.Length;

l

text => text.Length;

Moyemy bbl TOXKe camoe He caenaTb AN 06blYHbIX METO40B?

16



Expression-bodied members

public double Distance * OcobeHHO yaobHbI Npu 0b6bABNEHUU getter-only

{ CBOMNCTB
get { return Sgrt(X * X +Y *Y); }
}

public override string ToString()

{
}

return string.Format(" ({0}, {1})", X, Y);

4

public double Distance => Sgrt(X * X + Y * Y);

public override string ToString() => $"({X}, {Y})";

17



Index initializers

public class Point

{
public int X { get; } public JObject ToJson()
public int Y { get; } ‘ {
var json = new JObject() { ["X"] = X, ["Y"] =Y };
public JObject ToJson() return json;
{ }
var json = new JObject();
json["X"] = X;
json["Y"] =Y; public JObject ToJson() => new JObject()
return json; { ["X"] =X, ["Y"] =Y };
}
}
" 2 cnocoba MHUUKMaANM3aLMmn cnoBaps
var dict = new Dictionary<string, int>() var dict = new Dictionary<string, int>()
{ {
{"c#", 6}, ["C#"] = 6,
{"C++", 14} ["C++"] = 14,

s ¥ 18



Null-propagation operator

var cust = GetCustomer(); OcHOBHaA naea HOBOro onepaTtopa — n3baBUTbCA

if (cust != null && OT MHOKeCTBa NPOBEPOK Ha paBeHcTBOo null
cust.Address != null &&

cust.Address.PostCode != null)
return cust.Address.PostCode.ToString();
return "unknown";

= TepHapHbI onepaTtop ? : (C# 1.0)

= Ob6beaunHsaowmin null onepatop ?? (C# 2.0)

19



Null-propagation operator

» CeMaHTMKa onepaTopa, Takas ¥e KaK y ornepatopa ? : 3a UCK/IH0YEHMEM TOT0, YTO BblpaxKeHue
BbIYMC/IAETCA TO/IbKO OAMH pas

er.x => ((e == null) ? null : e.x)
e?.m(..) => ((e == null) ? null : e.m(..))
e?[..] => ((e == null) ? null : e[..])

= OnepaTop ?. UCNONb3yeT BPEMEHHbIe NepemMeHHbIe A/19 NOTOKo6e30nacHOCTH
= OnepaTop ?. AB/AETCA NPaBO acCOLMATUBHbIM

*= OnepaTtop ?. MMeeT ONTUMU3aLMK NpK paboTe Co 3HAYMMbIMKU TUNAMMU

20



Null-propagation operator

var cust = GetCustomer();
if (cust != null &&
cust.Address != null &&
cust.Address.PostCode != null)
return cust.Address.PostCode.ToString();

return "unknown"; '

var postCode = cust?.Address?.PostCode ?? "unknown";

= OnepaTtop ?. VS 3HaYMMble TUMbI

int? postCodelLength
int? postCodelLength

cust?.Address?.PostCode.Length;

cust?.Address?.PostCode?.Length;

var cust = GetCustomer();
string arg 1F 0O;
if (cust == null)

{
arg 1F 0 = null;
}
else
{
Address expr_13 = cust.Address;
arg 1F 0 = ((expr_13 != null) ?
expr_13.PostCode : null);
}

string arg 28 @ = arg 1F @ ?? "unknown";

21



Null-propagation operator npu Bbi3oge
cobbiTun

[MoToKobe3onacHbl BbI30B COObITUA 40 NMoTokobe3onacHbIM BbI30B COObLITUA C
noAB1eHNA onepaTtopa NCNoZ1b30BaHUEM OrnepaTtopa ?.

var onChanged = onChanged;

1 | =
?F (onChanged != null) ‘ onChanged?.Invoke(this, args);

onChanged(this, args);
}

22



Null-propagation operator B AencTauu

public Point FromJson(JObject json)

{
if (json != null &&
json["X"] != null &&
json["X"].Type == JTokenType.Integer &&
json["Y"] != null &&
json["Y"].Type == JTokenType.Integer)

{
return new Point((int)json["X"], (int)json["Y"]);
}
return null; . . . .
} public Point FromJson(JObject json)

{
if (json?["X"]?.Type == JTokenType.Integer &&

json?["Y"]?.Type == JTokenType.Integer)
{

}

return null;

return new Point((int)json["X"], (int)json["Y"]);

23



NameOf operator
="  Banngauma napameTpoB meToaa

if (json == null) » if (json == null)
throw new throw new ArgumentNullException(nameof(json));

ArgumentNullException("json");

= Peanusauus nHrepdenca INotifyPropertyChanged

private string currentTime; private string currentTime;
public string CurrentTime public string CurrentTime
{ {
get { return this.currentTime; } » get { return this.currentTime; }
set set
{ {
this.currentTime = value; this.currentTime = value;
this.OnPropertyChanged("CurrentTime"); this.OnPropertyChanged(nameof(CurrentTime));
} }

24



Exception filters

try
{

}

catch (CustomException ex) if (ex.Severity > 70)

{
}
catch (CustomException ex)

{
}

throw new CustomException { Severity = 100 };

Console.WritelLine("Error");

Console.WriteLine("Warning");

"  OUNLTPbLI UCKOYEHUI MOMKHO UCMNO/Ib30BaTb A/A
CoBepLUEHUA NOBOYHOro AeNCTBUSA, Hanpumep,
NOTNPOBAHMUA

= \VB.NET n F# nx umeert

= Tenepb n C# nx nmeet

private static bool Log(Exception e)

{
/* log it */ ;
return false;

}

try { }
catch (Exception e) if (Log(e)) { }

25



Await in catch and finally

try
{

}...

catch (ConfigurationException ex) if (ex.Severity > 70)

{

await LogAsync(ex);

}
finally

{

await CloseAsync();

}

ield return 3;

In CH# 5.0 we don’t allow the await keyword in catch and finally blocks, because we'd somehow
convinced ourselves that it wasn’t possible to implement. Now we've figured it out, so apparently
it wasn't impossible after all.

26



Hebonbwue nuameHenua Cit 6.0

" KOHCTpYKTOpr Mo YMOJIYaHUIO Y CTPYKTYP

struct Point byaeTt v BbI3BaH KOHCTPYKTOP Npu

{ CO34aHUN MAcCuBaA? CNMNCKA?
public int X { get; set; }

public int Y { get; set; } var array = new Point[100];

var list = new List<Point>(100);
public Point()

{
X =1;
Y = 2;

}

27



Hebonbwue usmenenua Ci 6.0

= Metopa pacwmpenna Add gna nHumymannsaumm Konnekumnm

//Invalid //Valid
LinkedList<int> list = new LinkedList<int>(); ICollection<int> list = new LinkedList<int>();
list.Add(1); list.Add(1);

" 4

v

//Invalid
LinkedList<int> list = new LinkedList<int> { 10, 20 };

public static class Extensions

{
public static void Add<T>(this ICollection<T> source, T item)
{
source.Add(item);
} //Valid
} LinkedList<int> list = new LinkedList<int> { 10, 20 };
28



C#50VSC#6.0

using System.Math;

public class Point public class Point
{ {
private readonly int _x; public int X { get; }
private readonly int _y; public int Y { get; }
public int X { get { return _x; } } public Point(int x, inty) { X =x; Y =y; }
public int Y { get { return _y; } }
public double Distance => Sqrt(X * X + Y * Y);
public Point(int x, inty) { x = x; vy = vy; }

public override string ToString() => $"({X}, {Y})";
public double Distance

{

get { return Math.Sqrt(X * X + Y *Y); }
}
public override string ToString()
{

return string.Format(" ({0}, {1})", X, Y);
}
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Y10 He nonano 8 C# 6.0

" Primary constructors

Declaration expression

Param for enumerable

Constructor type parameter inference

Binary literals and digit separators

Semicolon operator v

public class Point(int x, int y)

{

. i 3 . .}=X.

if ggﬁ%iiriﬁér$e§1§§§§, ogty?ar result))

{

?uBEEgPEnEe H%Ebarams IEnumerable<int> numbers)
réturn 0; // resul iz out of scope

vgrrﬁﬁHIé Aup ﬁr$ug¥@ dfring, int>("Tom",

27);

var tuple ®beeokildn@ate("Tom", 22);
var tuple ©xFdw AFu@R: @BTom", 22);

ar y = (var x = 4; WritelLine(x); x*x + 1); // 17
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B 3aKNn04enHue

= Roslyn — peBontoumna B MMpe KOMNMUAATOPOB
= Y10 Cc dnyamu He nonaswmumum B C# 6.07?

= C# 7.0 - Pattern matching?

C# 6.0 = Roslyn + many small features

31



C#6.0

m R05|yn Unfinished work

. = Getter-only auto-properties
Syntactic sugar = Auto-Property Initializers
= String interpolation .

Await in catch and finally

= Expression-bodied members = |ndex initializers

= Nameof operator
= Null-propagation operator
= Using static classes

IL C#
= Exception filters
= Parameterless constructors in structs



