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#Koa. Takou pa3Hbiv BOKPVT.

Kog He poXAaeTCA CaM... XOTA, 3TO KaK CMOTPETb

KoaooreHepauus — 3TO crneumain3npoBaHHbli MIHCTPYMEHT
ans 23 PEeKTUBHOIO pelueHns onpeaesieHHoro Kpyra 3aaau.



#3ana4a. VicxoaHble AaHHbIe.

// Scenario we NEED to process

Action someUserScenario = () => {
Operations.One();
Operations.Two();
Operations.Three();

Operations.Four(); // Throw Not Supported
Operations.Five();

s



#Ko KaKk MCTOYHUK MeTanHPOPMaLNN.

A6 CO/IIOTHO HOBbI YPOBEHb BO3MOMKHOCTEMN

Koa, caM no cebe ABNAETCA MOLLHbIM MCTOYHUKOM AaHHbIX.
OcobeHHO B TOM CJlyyae, Korga oH yXe CKOMMUAMPOBaH.



#3ana4a. MlaeanbHbIM pe3ybTar.

// Our dream ;-)
Action idealScenario = () => {
Task.WaitAll(new Task[] {
Task.Run(new Action(Operations.One)),
Task.Run(new Action(Operations.Two)),
Task.Run(new Action(Operations.Three)),
Task.Run(new Action(Operations.Five)),

});
s



#MNoaxoabl. Bbibepem noaxoaaLLmi.

Y10 HAaAOo yunTbIBATL NPU BbIOOPE NOAX0Aa

* Cnocob npeobpasoBaHuA.
* MomeHT BbINO/IHEHNA Npeobpa3oBaHuUA.




#Moaxoabl. Cnocobbl npeobpa3zoBaHmUS.

Y10 1 KakK npeobpasyeTcs

 new HighlLevelCode(dataOrMetadata)
* HighlLevelCode.Inject(lowLevelCode)

* new LowlLevelCode(dataOrMetadata)




#oaxoapl. MomeHT npeobpa3oBaHmUA.

Korga BbinonHAeTcsa npeobpasoBaHume

* [lo TpeboBaHUO(CTaTMHECKAA reHepauma)
* Compile-Time reHepauua
* Run-Time(gnHamunyeckas reHepauma)



#lloaxoapl. CTaTnyeckaa reHepauma.

Koa reHepupyeTcs no TpeboBaHuUio

* KoHnBepTauma (CH#-to-VB)
* CodeDom peweHus(Design-Time)
* T4 peweHunsa(DSL)



#oaxoapl. Compile-Time reHepaums.

Koa reHepupyeTcs no TpeboBaHuUio

* [lpenpoueccuHr
* [locTnpouecCUuHr
°* BHeppeHUue B Nnpouecc KOMNUAALUK



#Moaxoabl. Compile-Time Preprocess.

leHepaums N1aTGopMeHHO-3aBMCUMOro Koaa

// Model
public enum DiagramCommand {
Undo,
Redo,
//...
}
// Common
public partial class DiagramCommands {
/] ..
}



#Moaxoabl. Compile-Time Preprocess.

leHepaums N1aTGopMeHHO-3aBMCUMOro Koaa

// WPF
partial class DiagramCommands {
public DiagramCommands(DiagramControl diagram)
: base(diagram) {
Undo = CreateCommand(() => Undo(), () => CanUndo());
//...

}
public ICommand Undo { get; private set; }

public ICommand Redo { get; private set; }



#Moaxoabl. Compile-Time Preprocess.

YncTKa ncxogHbix $anos 40 KOMOUAALUM

class Foo {
#if DEBUGTEST
internal
#endif
int value;
[SomeAttribute(Value = 42)] // RELEASE _REMOVE (for debugging)

public Foo(int value) {
this.value = value; // some comment

}



#Moaxoabl. Compile-Time Preprocess.

Apantayma ncxogHoix danos noa uenesyto nnatbopmy

<!-WPF DynamicResource->
<ResourceDictionary
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" >
<ResourceDictionary.MergedDictionaries>
<ResourceDictionary Source="/xxx.v16.1;component/Themes/DeepBlue/Colors.xaml" />
<ResourceDictionary Source="/xxx.v16.1; component/Themes/DeepBlue/Controls.xaml" />
<!——Gener‘ic——> (D
<ResourceDictionary Source="/xxx.v16.1;component/Themes/Generic/Toolbox.xaml" />
<ResourceDictionary Source="/xxx.v16.1; component/Themes/Generic/Adorners.xaml" />
<ResourceDictionary Source="/xxx.v16.1;component/Themes/Generic/Controls.xaml" />
</ResourceDictionary.MergedDictionaries>
</ResourceDictionary>



#oaxoapl. Compile-Time Postprocess.

AcnekTHO-OpueHTUpoBaHHOe MNporpammmpoBaHme

// PostSharp (AOP)
// https://www.postsharp.net/

[NotifyPropertyChanged]
class CustomerViewModel {
public Customer Customer { get; private set; }

}



#Moaxoapl. Compiler-Intercept.

BHeApeHMe B npoL.ecc cOopku ¢ Lesbio TpaHchopmaLumm Koaa

// CCICsharp (Common Compiler Infrastructure)
// http://ccimetadata.codeplex.com

class Foo {
[WeakLazy]
EUETTE-Esﬁect Value {
get { return Environment.TickCount; }

}



#lloaxoabl. Runtime reHepaumA.

Bce nenos HU3KOYPOBHEBbLIX MaHUNYAAUUNAX

OCHOBHOM 06bEeANHSAIOLWMIA NPU3HAK NOAX0A0B 3TOro TMna:
- paboTta ¢ MeTtapaaHHbIMM cbopkun (Reflection)

- pabota c 6anT-koaomMm cbopkn (Emit)



#lloaxoabl. Runtime reHepaumA.

PaboTta yepe3 Microsoft IL Generator API
// DynamicMethod/MethodBuilder

var ILGen = method.GetILGenerator();
ILGen.Emit(OpCodes.Ldarg 0);
ILGen.Emit(OpCodes.Ldarg 1);
ILGen.Emit(OpCodes.Add);
ILGen.Emit(OpCodes.Ret);



#lloaxoabl. Runtime reHepaumA.

Pabota yepes Microsoft Expressions API

// Expression
Func<int, int, int> CreateSum() {
var a = Expression.Parameter(typeof(int), "a");
var b = Expression.Parameter(typeof(int), "b");
return Expression.lLambda<Func<int, int, int>>(
Expression.Add(a, b),
a, b).Compile();



#lloaxoabl. Runtime reHepaumA.

AJ'IbTepHaTVIBHbIe peanansauunu

// Mono.Cecil
var assembly = AssemblyDefinition.ReadAssembly(assemblyPath);

var writelLineRef = assembly.MainModule.Import(writelLineMethod);

//

method.Body.Instructions.Insert(0,

Instructlon.EreaerOpCoaes.Ldstr, "Hello!"));

method.Body.Instructions.Insert(1,
Instruction.Create(OpCodes.Call, writelLineRef));



#3ana4a. CtpaTterna peweHums.

* Yprtaem CIL cueHapuma n exogawmnx B
Hero sf1IeMeHTOB

* Bblgenaem n aHaamsmpyem CIL
MCNO/b3yA NATTEPHbI

* [eHepupyem pe3synbtaT B Buae ClL



#NHCTPpYyMeHTbI. Must Have

XOpOLUINM UHCTPYMEHT - NONOBUHA PaboTbl.

* |L-pekomnunaTtop
* Otnapguuk (WinDbg+SOS)
* Benchmarking tool.



HNHCTPYMEHTbI. YYMMCA NCMOIb30BaATh.

// C# 6.0
// Bodied-method with string-interpolation

class Foo {

void SayHello(string name, int year) =>
Console.WriteLine($"Hello, {name}.{year}!");
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#lHcTpymeHThl. DIY: IL-Reader.

Kak ckpadTUTb YHUKANIbHbIN MHCTPYMEHT

// Method
var mBody = method.GetMethodBody();

byte[] ilBytes = mBody.GetILAsByteArray();

int tSig = mBody.LlLocalSignatureMetadataToken;
byte[] locals = module.ResolveSignature(tSig);



#lHcTpymeHThl. DIY: IL-Reader.

Kak cKpadTUTb YHUKANbHbIN MHCTPYMEHT
// DynamicMethod (.@f==GetFieldValue)
var resolver = method
.@f("m resolver");
byte[] i11Bytes = (byte[])resolver
.@f (resolver.GetType(), "m code");
byte[] locals = (byte[])resolver

.@f (resolver.GetType(), "m _localSignature");
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D‘ TaskOfTheDay (Debugging) - Microsoft Visual Studio

Ya

$7 | Quick Launch

p

=2

File Edit View Project Build Debug Team Tools Test Analyze Window Help Comparer 131 132 141 142 151 152 161  DevExpress 1 Dmitry Garavsky ~
E @ - ‘ v‘énm|9v vlL,‘, A | ilBytes » Continue ~ | 57 _ ¥ IOl [-)t’?fl%=é|lﬁ‘ < @ Application Insights ~ _
: Process: [11116] ilBytes.vshost.exe - Lifecycle Events ~ Thread: [9780] Main Thread - Y Stack Frame: DotNext.Samples.Program.Main M =
Program.cs # X
[ 00_ilBytes -] % DotNext Samples.Foo <|© sayHello(string name, int year) g
N
. . . :
4 using System.Reflection.Emit; y
:
5 using FastAccessors.Monads;
6 (]
.
7 H public class Foo {
1
. : . .
8 [Hh public void SayHello(string name, int year) {
n n
9 var format = "Hello, {0}.{1}!"; ,
" . "
10 Console.WriteLine(string.Format(format, name, year)); I
- .
13 [ public abstract class Bar {
14 public abstract void SayHello(string name, int year);
// )
250% <~ 4 »
, )
Name Value Type Name Lang
P @ method {Void SayHello(System.String, Int32)} Q ~ System.f © ilBytes.exe!DotNext.Samples.Program.Main(string[] args = {string[0]}) Line 21 [«
[Native to Managed Transition]
[Managed to Native Transition]
mscorlib.dll!System. AppDomain. ExecuteAss ring assemblyFile, System.Security.Policy.Evidence assemblySecurity, string[] args) Unkr
Mici VisualStudio.HostingP: i i i stingProcess.HostProc.RunUsersAssembly() Unkr
mscorlib.dll!System.Threading.ThreadHelper. ThreadStart_Context(object state) Unkr
mscorlib.dll!System. Threading.ExecutionContext.Runinternal(System. Threading.ExecutionContext executionContext, System.Threading.ContextCallback callback, object state, k Unkr
mscorlib.dll!System.Threading.ExecutionContext.Run em.Threading.ExecutionContext executionContext, System.Threading.ContextCallback callback, object state, bool pre Unkr
mscorlib.dll!System.Threading.ExecutionContext.Run em.Threading.ExecutionContext executionContext, System.Threading.ContextCallback callback, object state) Unkr
mscorlib.dll!System.Threading.ThreadHelper. ThreadStart() Unkr
ds Auto o Watch 1 d bol R Pending Che Call Stack JIEEI%T eption Setting o and do d dow Outp
1 - 8:30 P
=) [y R : o o [ oot (D) 0 T 3 e [N el = - e e SO

X



#3an0a4a. PeweHue.

// https://github.com/DmitryGaravsky/ILReader

var reader = GetReadergscenario.MethodZ;

while(Call.Instance.Match(reader)) {
var nested = GetReader(call.Method);

if(NotSupported.Instance.Match(nested))

// Detected
}
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#TemHaa ctopoHa. OCHOBSI.

Y10 MmOXHO aenatbB ClL, yero Henb3Aa caenatb B CH#

* [1O/IHbIA KOHTPO/b 33 BbI3SOBOM METO/0B.
* [ONHbIX KOHTPO/b 33 UCK/IHOYEHUAMMN.




#TemHaAa ctopoHa. Cna onkoa0B..

KOHTpOI’Ib 3d BbI3OBOM METOA08B

// Method Call (C#)
target.Method();

// Method Call (IL)

ILGen.Emit(OpCodes.Ldarg 1); // target
ILGen.Emit(OpCodes.Call, method);



#TemHaAa ctopoHa. Cna onkoa0B..

KOHTpOI’Ib 3d BbI3OBOM METOA08B

// Tail Call (Ci#)
static void TailCall(int seed) {
if(seed > @) TailCall(--seed);

}
// Tail Call (IL)

ILGen.Emit(OpCodes. Tailcall); // prefix
ILGen.Emit(OpCodes.Call, method);
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public class Bar {
string name;
public Bar(string name) {

}
//

}

this.name = name;

public void SayHello() {

1

if(this == null) {
Console.WritelLine("Oops, I'm NULL!™);
return;
}
object self = this;
if(!(self is Bar))
Console.WriteLine("Evil, I'm " + self.GetType() + "!");
else
Console.WriteLine("Hello! I'm

+ name + "!");

public abstract class Foo {

4

b [db]



#TemHaAa ctopoHa. Cna onkoa0B..

//. try McKNtoYEHUA NOA, KOHTPOIEM

var @try = ILGen.BeginExceptionBlock();

//

ILGen.Emit(OpCodes.Leave S, @ret);
// .fault

ILGen.BeginFaultBlock();
// only when exception thrown
ILGen.EndExceptionBlock();



#TemHaa ctopoHa. OCHOBSI.

Y10 MmOXHO aenatbB ClL, yero Henb3Aa caenatb B CH#

* KOHTPO/b 3@ N3TOTOBNEHMEM TUNaA.

* PaboTa c TMNamm AaHHbIX 33 PaMKamm
OrpaHNYeHUM.




#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

Mpobyem n3BneKaTb NPAKTUYECKYIO MOJIb3Y

* KacTuHr B 0bxoa nepapxmm.

* Cepuanunsauma CTPYKTYp «Ha cTepoungax».
* @Generic Bbl4UCNEHMA.




#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

KacTuHr B 06xopa nepapxum

// Method Call (C#)
A a = Caster<A>.Default.As(new B());

// T Caster.As(object obj) (IL)

ilGen.Emit(OpCodes.Ldarg 1);
ilGen.Emit(OpCodes.Ret);



#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

KacTuHr B 06xoa nepapxmm (npakTmyeckas nosb3a)

new List<A>() { new B() };

List<A> alist
// Impossible?
List<B> bList = (List<B>)(object)alList

List<B> bList=Caster<lList<B>>.Default.As(alList);



#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

KacTuHr B 06xoa nepapxmm(nponsBoamnTeibHOCTb)

Method Median StdDev

As 5.2365 ns 0.2410 ns

Cast 5.2857 ns 0.1746 ns
CastDelegate | 2.7783 ns | ©.0912 ns
Caster 1.7604 ns 0.0581 ns




#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

Cepuanmsayma CTPYKTYp «Ha cTeponaax».
// Serialize/Deserialize(C#)

Point ptl = new Point() { x =5, y = 17 };
byte[ ] bytes = new byte[]

{ ptl.x, pt2.y };
Point pt2 = new Point()

{ x = bytes[0], y = bytes[1] };




#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

Cepuanmnsauma CTPYKTYp «Ha cTeponaax».

// Deserialize(IL)
ILGen.Emit(OpCodes.Ldarg 0);
ILGen.Emit(OpCodes.Ldc _I4 0);

ILGen.Emit(OpCodes.Ldelema, typeof(byte));
ILGen.Emit(OpCodes.Conv_1);

ILGen.Emit(OpCodes.Ldobj, typeof(T));
ILGen.Emit(OpCodes.Ret);



#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

Cepuanmnsauma CTPYKTYp «Ha cTeponaax».

// Serialize(IL)
ILGen.Emit(OpCodes.Ldc _I4 S, sizeof(T));
ILGen.Emit(OpCodes.Newarr, typeof(byte));
ILGen.Emit(OpCodes.Ldc _I4 0);
ILGen.Emit(OpCodes.Ldelema, typeof(byte));
ILGen.Emit(OpCodes.Ldarg 0);

ILGen.Emit(OpCodes.Stobj, typeof(T));



#TemHaAa cToOpoHa. [TpaKTnyeckmne ypoku.

Generic BblYUCIEHUA

// Generic Sum (Expressions)

var a = Expression.Parameter(typeof(T), "a");

var b = Expression.Parameter(typeof(T), "b");

sum = Expression.LlLambda<Func<T, T, T>>(
Expression.Add(a, b), a, b

) .Compile();



#TemHada cTOpoHa. TyT He byaeT 1erko.

KaK He 60aTbCa « MMHHOIO Noasa»

* [lpobnembl CO CNOKHOCTbIO
reHepauuu |IL-KoAaa.

* [1lpobnembl c OTAaAKOMW.

* OrpaHun4yeHunsa mn barn.



#TemHaa ctopoHa. ChoxHocTb IL.

Teopusa Fluent IL noaxopaa

// Fluent IL

// https://github.com/FluentIL/FluentIL

var method = IL.NewMethod()
.Returns(typeof(void))
.WriteLine("Hello!")
.Ret();




#TemHaa ctopoHa. ChoxHocTb IL.

Teopus rmbpuaHoro noaxoaa

// Hybrid IL (POCO)

class ValueViewModel {
public virtual T Value { get; set; }
protected void OnValueChanged() { }



#TemHaa ctopoHa. ChoxHocTb IL.

Teopus rmbpuaHoro noaxoaa

// Hybrid (Bodied Expressons)

Expression<Action<string>> e =
name => Console.WritelLine($"Hello, {name});



#TemHaa ctopoHa. OTnaaka.

[eHepauyma otTnaao4yHon nHbopmayun.

// Generate Source-File for Debugging
ISymbolDocumentWriter doc =
module.DefineDocument (@"Source.txt",
Guid.Empty, Guid.Empty, Guid.Empty);

// Generate Debug Points

ILGen.MarkSeguencePoint(doc, 1, 1, 1, 8);
ILGen.Emit(OpCodes.Ldstr, "Hello world!");



#TemHaa ctopoHa. OTnaaka.

[eHepauyma otTnaao4yHon nHbopmayun.

ILGen.MarkSequencePoint(doc, 1, 1, 1, 8);

IL 0000: ldstr "Hello world!" R
hL_@OOS: stloc.0 (string (©)) <imselapsed

IC 6006: ldloc.o (string (0))

IL 0007: call void Console.Writeline

IL 000C: ret




#TemHasa ctopoHa. OrpaHnyeHmna n baru.

JTO HAA0 3HATb

* OrpaHunyeHna Dynamic Method.
* OrpaHunyeHuna Expression API.

* barun Expression API.

* barun TypeBuilder.



#TemHaAa ctTopoHa. OrpaHn4yeHua.

Dynamic Method API Restrictions

* TONbKO CTaTUYeCKne meTtoabl.
* He Generic.
* He VarArgs.




#TemHaAa ctTopoHa. OrpaHn4yeHua.

Dynamic Method not allowed API

// System.Reflection.Emit.DynamicILGenerator

public override void BeginFaultBlock() {
var id = "InvalidOperation NotAllowedInDynamicMethod";
var msg = Environment.GetResourceString(id);
throw new NotSupportedException(msg);

}



#TemHaAa ctTopoHa. OrpaHn4yeHua.

Dynamic Method not allowed API

// System.Reflection.Emit.DynamicILGenerator
- BeginExceEtFilterBlock
- BeginFaultBlock
- UsingNamespace
- MarkSeguencePoint
- BeginScope
- EndScope



#TemHaAa ctTopoHa. OrpaHn4yeHua.

[Moyemy nNpuxoamTCs onycKaTbcA A0 paboTbl ¢ banTamm

* Emit APl reHepupyeT nnwHee.

* Emit APl He no3BonseT reHepmnpPoBaTb YTO-
TO.




#TemHaa cTopoHa. TemHee Hekyaa.

DynamicILInfo ilInfo = dm.GetDynamicILInfo();

byte[] code = {
/* ldstr */ 0x72, 0x00, 0x00, 0x00, 0x00,

/* call */ Ox28, Ox00, 0x00, 0x00, 0x00,
/* ret */ @x2a

¥
ilInfo.SetCodeScode, 3)5



#TemHaAa ctTopoHa. OrpaHn4yeHua.

Expressions.Compile vs Expression.CompileToMethod

var lambda = Expression.Lambda<T>(/*...*/)

.ComEilesz;

var delegate = (T)((DynamicMethod)dynMeth)
.CreateDelegate(typeo(T));

Assert.AreEqual(lambda, delegate);



#TemHaAa ctTopoHa. OrpaHn4yeHua.

Expressions — orpaHnyeHuns bodied cuHTakcuca

* [lepemeHHble

* [puceoeHnsa/mytaTopbl

* CobbITusA

* Null-coalescing (x?.Property)
* BNnoKu BbipaXeHUM



#TemHaAa cTopoHa. barn Expression API.

He Bce To paboTaerT, 4To KOMNUANpyeTcs

// Roslyn

DateTime? d;
Expression<Func<bool>> e =  => d < DateTimeOffset.Now;



#TemHaAa cTopoHa. barn Expression API.

TN KOHCTaHTDI Nyyule yKa3blBaTb ABHO

// Func<Type> = () => typeof(Foo);
Type fooType = typeof(Foo);

var body = Expression.Constant(fooType);
var lambda = Expression.Lambda<Func<Type>>(body);



#TemHada ctopoHa. barn TypeBuilder.

Pa3sHble 6a30Bble TUMbl MOTYT UTHOPUPOBATHLCA

// TypeBuilder
var tbl = moduleBuilder.DefineType(
"Fool Dyn", TypeAttributes.Public, typeof(Fool));

var tb2 = moduleBuilder.DefineType(
"Foo2 Dyn", TypeAttributes.Public, txeeofﬁFooZZ);
Assert.AreNotEqual(tbl.BaseType, tb2.BaseType);

// Runtime
tbl.CreateType().BaseType == tb2.CreateType().BaseType; //!!!



#l1pn4mHbI. TONBKO peasbHble.

3auyeM norpy*KaTbCa B MyYNMHbI KogoreHepaLuum

[lpon3BOANTENBbHOCTD.
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#TemHada ctopoHa. Fast Reflection.

Ncnonb3ya CIL, MOXHO He NNaTuTb...

// Fast Accessor for Field(C#)
var value = target.@f("m_private");

// Fast Accessor for Field(IL)
ILGen.Emit(OpCodes.Ldarg 0); // target

ILGen.Emit(OpCodes.Ldfld, field);
ILGen.Emit(OpCodes.Ret);



#l1pn4ymHbl. [Tpon3BOANTENBHOCTL

Y3KocneunannanpoBaHHbIM Ko ropa3no spPpeKkTnBHee
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#lTpn4umHbI. [Tpon3BOANTENBHOCTb

Y3KocneumannanpoBaHHbIN Kog ropasao addpekTnsHee

Expressive




#l1pn4mHbI. TONBKO peasbHble.

3auyeM norpy*KaTbCa B MyYNMHbI KogoreHepaLuum

Obxoa orpaHNYeHUn.




#pnumHbl. Obxo4 0rpaHNYEHNM

BO3MOXHOCTb HE NNCaTb MHOPACTPYKTYPHbIN KOA PyKamu

POCO:
public class CollectionViewModel {

public virtual Entity SelectedEntity { get; set; }
public IEnumerable<Entity> Entities { get; }

public Task LoadEntitiesAsync() {
/...
h



#pnumHbl. Obxo4 0rpaHNYEHNM

BO3MOXHOCTb UCMO/1b30BaTb HedOoCTyrMnHble ANA I'Il'IaTCI)OprI BO3MOXHOCTU

var fluent = mvvmContext.OfType<CollectionViewModel>();
fluent.SetBinding(gridControl, g => g.DataSource,
X => X.Entities);

fluent.WithEvent<RowEventArgs>(gridView, "FocusedRowChanged")
.SetBinding(x => x.SelectedEntity, arg => arg.Row as Entity);

fluent.WithEvent(this, "Load")

.EventToComande => x.LoadEntitiesAsxncSZ);



#pnumHbl. Obxo4 0rpaHNYEHNM

BO3MOXHOCTb UCMO/1b30BaTb YTUHYHO TUNMN3aUUNIO

Is ICommand Needed? Absolutely NO!
class Command : ICommand { class CustomAction {
void Execute() { void Execute() {
//]... //]...
} }




#l1pn4mHbI. TONBKO peasbHble.

3auyeM norpy*KaTbCa B MyYNMHbI KogoreHepaLuum

* Runtime B3anmoaeuncrsme.



#lpnynHbl. Runtime-B3anmogencreme

«MoporHatby» TMN NoA, TPeb6OBaAHUA NPUHMMAIOLLEN CTOPOH b

public class DialogService {
public int ShowDialog(object viewModel) {

//...
}



#l1pn4mHbI. TONBKO peasbHble.

3auyeM norpy*KaTbCa B MyYNMHbI KogoreHepaLuum

* BO3MOHOCTb CTPOUTb C/I0XKHbIE CUCTEMDI
(MeTa-, MUKPO- 1 MaKpo ckapPonamHr)



#l1pnumHbl : CNOXKHbIE CUCTEMDI.

npOCTO npeaoctaBbre AaHHbIE. Bce ocTtasibHOE MOXKHO creHepunpoBaTb.

public class FilteringModel {
public decimal Price { get; set; }

[FilterLookup("Trademarks"”, Top = 10)]

public string Trademark { get; set; }
[Display(Name = "Model Available"]

public bool InStock { get; set; }



Land Rover

Range Rover Evoque
$42,040.00

Audi

Ab
$43,095.00

Chrysler

Town & Country

$42,140.00
Toyota
e
ATV

Sequoia
$43,450.00

v Trademark

| Al

| Toyota
| Ford

| Nissan
| Honda
| Audi

More...

| Model Available

v Price

From | $40,471.00

| BMW

| subaru

| volkswagen

| Mitsubishi

| Mercedes-Benz

To | $94,131.00

ca

[}




#l1pnumHbl : CNOXKHbIE CUCTEMDI.

Co3pante csou DSL.

[DomainComponent]

public interface IPerson {
string FirstName { get; set; }
string LastName { get; set; }
string FullName { get; }



#l1pnumHbl : CNOXKHbIE CUCTEMDI.

Co3pante csou DSL.

[DomainLogic(typeof(IPerson))]
public class PersonlLogic {
public string Get FullName(IPerson p) {

return p.LastName + ", + p.FirstName;

¥



#l1pnyumHebl. Just For Fun.

Hapgo nonpoboBatb! A BApPYr, YTO-TO XOPOLLEE NONAYYUTCH?




#Bonpochl.

[1lpmepbl+npeseHTauns:
https://github.com/DmitryGaravsky/DotNext.2016.Samples
CraTbu:

http://dmitrygaravsky.github.io/

Projects:

https://github.com/DmitryGaravsky/ILReader
https://github.com/DmitryGaravsky/FastAccessors
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