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var program = new Program(new Service(new Dependency())); o
program.Run(); I MCT bl M D I

class Program

.{
private readonly Service _service;
public Program(Service service) => _service = service;
public void Run() => _service.DoSomething();

F

class Service

!
private readonly Dependency _dependency;
public Service(Dependency dependency) => _dependency = dependency;
public void DoSomething() { }

I

class Dependency { }



new Generator (
new Logger<Generator>(),
new ResolversFieldsBuilder (new Logger<ResolversFieldsBuilder >()),

A\ 54
new ClassBuilder (new Logger<ClassBuilder>()),
new ClassDiagramBuilder (new Logger<ClassDiagramBuilder >()),
new MetadataValidator (new Logger<MetadataValidator >()),

new CompositionBuilder (
new Logger<CompositionBuilder >(),
new []
{
new UsingDeclarationsBuilder (new Logger<UsingDeclarationsBuilder >()),
new PrimaryConstructorBuilder (new Logger<PrimaryConstructorBuilder >()),
new DefaultConstructorBuilder (
new Logger<DefaultConstructorBuilder >(),
new ContractsBuilder (new RootDependencyNodeBuilder ())),
new ChildConstructorBuilder (
new Logger<ChildConstructorBuilder >(),
new ContractsBuilder (new ConstructDependencyNodeBuilder (new Logger<ConstructDependencyNodeBuilder >()))),
new RootPropertiesBuilder (new Logger<RootPropertiesBuilder >()),
new ApiMembersBuilder (
new Logger<ApiMembersBuilder > (),
new RootDependencyNodeBuilder (new ResolversFieldsBuilder (new Logger<ResolversFieldsBuilder >()))),
new DisposeMethodBuilder (new Logger<DisposeMethodBuilder >()),
new SingletonFieldsBuilder (new Logger<SingletonFieldsBuilder >(new Marker (new Logger<Marker>()))),
new ArgFieldsBuilder (new Logger<ArgFieldsBuilder >()),
new StaticConstructorBuilder (

new Logger<StaticConstructorBuilder > (new RootDependencyNodeBuilder (new Logger<RootDependencyNodeBuilder >())),
new UnboundTypeConstructor (), new ResolversFieldsBuilder (new Logger<ResolversFieldsBuilder >())),
new ResolverClassesBuilder (new Logger<ResolverClassesBuilder >()),

new ToStringMethodBuilder (new Logger<ToStringMethodBuilder >(), new ContractsBuilder (new RootDependencyNodeBuilder ())))
I
new FactoryDependencyNodeBuilder (
new ImplementationVariantsBuilder (new Variator<Models.ImplementationVariant >(), new ArgFieldsBuilder ()),
new ImplementationDependencyNodeBuilder (
new ArgDependencyNodeBuilder (new Logger<ArgDependencyNodeBuilder >()),
new RootDependencyNodeBuilder (

new ResolversBuilder (new RootDependencyNodeBuilder (new Logger<RootDependencyNodeBuilder >())))),
new ConstructDependencyNodeBuilder (new Logger<ConstructDependencyNodeBuilder >()),
new Logger<FactoryDependencyNodeBuilder > (

new ResolversFieldsBuilder (new Logger<ResolversFieldsBuilder >()),

new MetadataValidator (new Logger<MetadataValidator >()),
new RootDependencyNodeBuilder (new ResolversFieldsBuilder (new Logger<ResolversFieldsBuilder >())))))



oBontoumst DI KOHTEMHEPOB

Dictionary<Type, Func<object>>

Crno)XHO ynpaensTb BPEMEHEM KU3HU
CIroXHO BbINONMHATbL Nepexsar
3aBUCUMOCTb OT CUTHaTypbl KOHCTPYKTOPOB



oBontoumst DI KOHTEMHEPOB
.NET Reflection 1000 ns

Activator.Createlnstance

var type = Type.GetType ("Sample.MyType") ;

var obj] = Activator.Createlnstance (type);
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oBontoumst DI KOHTEMHEPOB
ILGenerator 10 ns

var cctorGen = cctor.GetlILGenerator():
cctorGen.Emit (OpCodes.Ldc I4, 1970);
cctorGen.Emit (OpCodes.Ldc I4 1);
cctorGen.Emit (OpCodes.Ldc I4 1);

cctorGen.Emit (OpCodes.Newobj, dateTimeCtor);
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oBontoumst DI KOHTEMHEPOB
Lambda Expressions 10 ns

var ctor = typeof (T).GetConstructors () .First();
var newkxpression = Expression.New(ctor);
Expression.Lambda<Func<T>> (newExpression)

.Compile () ;
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HepocTtaTtkm DI KOHTEMHEpPOB

OLWwnoKM Ha aTane BbINOIHEeHUS
ObpalleHue K oTpakeHuto Tmnos .NET
PaboTaloT He Be3ae

[loTeHUManbHO MeHee 3PP EKTUBHDI
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[ eHepaTopbl Koga

Ctapt [lobaBneHue B
[eHepauus Koaa Komnunsauus
KOMNUNALNK KOMMNUNALNIO

Komnunstop

AHanus koga Co3paHue -------- |
NnpoekTa HOBbIX (bannoB




Yuctbin DI + 'eHepaTop Koaa

OnpeneneHne rpada 3aBUCUMOCTEN
AP PeKTUBHOE cO3aaHMNE KOMMO3NLNN
BbisBneHmne npobnem Ha atane KoMNunauum

MWHUMYM yCcunmn Ha nogaepxky

15



Yuctein DI + eHepaTop = Pure.D|

He dopenmMmBOpK 1 He BnbnnoTeka
[ eHepupyeT YacTnyHbin knacc .NET

[1lpocTon n npmBbIvYHLIN AP

16



Pure.DI

He nobaBnseTr 3aBUCMMOCTEN B KO Tns

[1lpegckasyemas u npoBepeHHaa KOMMNo3nLns
Bbicokaga npon3BoanTENbLHOCTb

PaboTaeT Be3ae

17



Pure.DI

[1pOCT B UCMONb30BaHUN
ToHKast HacTpomnka 000DLLIEHHBIX TUMOB
[Mogoepkka BCL n3 kopobku

[ns 6ndnnotek n dpenMBOPKOB

18
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public interface ICat { State State { get; } } KOT/D,

public enum State { Alive, Dead }

public class ShroedingersCat : ICat

.[
private readonly Lazy<State> _superposition;
public ShroedingersCat(Lazy<State> superposition)
=> _superposition = superposition;
public State State => _superposition.Value;
}
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public interface IBox<out T> { T Content { get; }

public class CardboardBox<T> : IBox<T>

.{

}Kopo6|<a

public CardboardBox(T content) => Content = content;

public T Content { get; }

public partial class Program

.{

private readonly IBox<ICat> _box;

internal Program(IBox<ICat> box) => _box = box;

private void Run() => Console.WritelLine(_box);

20
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using Pure.DI;

AP| Pure.DI

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
)
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); 3
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using Pure.DI;

[ 1pnBA3KU

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
1)
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>().To<CardboardBox<TT>>()

.Root<Program>("Root"); ”
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using Pure.DI;

ObOo0LEHHbIE TUMDI

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
)
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); ”



MapkepHble TUnbl

Bind (typeof (IMap<,>)) .To (typeof (Map<, >))
Map<TV, >: IMap< , >

Bind<IMap< , >> () . To<Map< , >> ()

[GenericTypeArgument ]
abstract class TT1 { }

24
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using Pure.DI;

Py4yHOe BHeOpeHue

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
})
.Bind<ICat>().lTo<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); ”
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using Pure.DI;

KopeHb KOMMNO3nLUnn

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
)
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); ”
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using Pure.DI;

UacTnyHbIN KNnacc

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
})
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); 7
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partial class Composition

{

private object _lockObject = new object();
private Random _randomSingleton;

public Program Root
{
get
{
Func<State> stateFunc = new Func<State>(() =>
.{
if (_randomSingleton == null)
Tlock (_lockObject)
if (_randomSingleton == null)
_randomSingleton = new Random();

return (State)_randomSingleton.Next(2);
¥

return new Program(
new CardboardBox<ICat>(
new ShroedingersCat(
new Lazy<Sample.State>(
stateFunc))));

public T Resolve<T>() { ... }

public object Resolve(Type type) { ... }

UacTnyHbIN KNnacc

28
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using Pure.DI;

KomMmno3nuug

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
)
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); ”
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using Pure.DI; T Resolve<T>()

new Composition(). Resolve<Program>().Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
})
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>().To<CardboardBox<TT>>()

.Root<Program>("Root"); 30



T Resolve<T>()

e HeorpaHun4yeHHbI HAbOP 3aBUCUMOCTEN
e MoxeT NpnBOAUTL K UCKITIOYEHNAM

o CHWmXeHue NPON3BOOAUTEIIBHOCTU
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partial class Composition

{

public T Resolve<T>() => Resolver<T>.Value.Resolve(this);

static Composition()

{

Resolver<Program>.Value = new ProgramResolver();

private class Resolver<T>: IResolver<Composition, T>

.{

public static IResolver<Composition, T> Value;

private class ProgramResolver: IResolver<Composition, Program>

{

public Program Resolve(Composition composition) => composition.Root;

T Resolve<T>()

32



object Resolve(Type type)

public object Resolve(Type type)
.{
var hash = Runtime.CompilerServices.RuntimeHelpers.GetHashCode(type);
var index = (int) (_bucketSize * ((uint) hash % 4));
var finish = index + _bucketSize;
do {
ref var pair = ref _buckets[index];
if (ReferenceEquals(pair.Key, type))
.{

return pair.Value.Resolve(this);

+

} while (++index < finish);

throw new InvalidOperationException(
$"Cannot resolve composition root of type {type}.");
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using Pure.DI;

JKNU3HEHHbIN LUK

new Composition().Root.Run();

DI.Setup("Composition")
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
.Bind<State>().To(ctx =>
.{
ctx.Inject<Random>(out var random);
return (State)random.Next(2);
})
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>() .To<CardboardBox<TT>>()

.Root<Program>("Root"); -



public IService Root

.{

get
{

if (object.ReferenceEquals(_singleton, null))

.{
lock (_lockObject)

{
if (object.ReferenceEquals(_singleton, null))
1
_singleton = new Dependency();
F
F

return new Service(_singleton, _singleton);

Singleton

[lononHutenbHaa normka co3gaHus
KoHTpornb noToko6e3onacHOCTU
KoHTpornb noToko6e3onacHOCTH
3aBuUCHMMOCTeN

Jlornka KoHTponsa NoToko6e30nacHOCTH
MoXKeT coXpaHSATb CCbIfKM Ha
3aBMCUMOCTU AOMblUE UX 0XXKMOaeMoro
BPEMEHW XNU3HU

35
Jloruka no ytununsauum



Per Resolve

public IService Root

.{
get
.{
Dependency perResolve = new Dependency();
return new Service(perResolve, perResolve);
}.



Transient

public IService Root

.{
get
{
return new Service(new Dependency(), new Dependency());
}.
}.

e JlnwHMe pacxoabl NaMAaATH
e Kaxabl co3aaHHbI 0O0BEKT A0MKEH ObITb YTUNN3NPOBAH

e [1noxo cnpoekTUpoBaHHbIE KOHCTPYKTOPbI MOry paboTaTb MeasieHHO 37



Consumer

Y

Consumer

|IService

[lepexBar

Service

Decorator

Service




[lepexBaT

NornpoaHue

Perncrtpauna oencTteBun

MOHUTOPUHT NPON3BOANUTENBHOCTU
ObecnevyeHne 6e3onacHoOCTU
KawmnpoBaHue

ObpaboTka oLmnboK

ObecnevyeHne ycTon4mBocTm K cbosam
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var service = new Composition().Root;
service.GetMessage().ShouldBe("Hello World !!!");

[lepexBar

DI.Setup("Composition")
.Bind<IService>("base").To<Service>()
.Bind<IService>().To<GreetingService>().Root<IService>("Root");

internal interface IService { string GetMessage(); }
internal class Service : IService

1
public string GetMessage() => "Hello World";

internal class GreetingService : IService

{

private readonly IService _baseService;

public GreetingService([Tag("base")] IService baseService) =>
_baseService = baseService;

public string GetMessage() => $"{_baseService.GetMessage()} !!!";
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var service = new Composition().Root;
service.GetMessage().ShouldBe("Hello World !!!");

.lo<GreetingService>().Root<IService>("Root");
internal interface IService { string GetMessage(); }
internal class Service : IService

1
public string GetMessage() => "Hello World";

internal class GreetingService : IService

{

private readonly IService _baseService;

public GreetingService([Tag("base")] IService baseService) =>

public string GetMessage() => $"{_baseService.GetMessage()} !!!";

Tern

41
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Hints - OnDependencylnjection

var service = new Composition().Root;
service.GetMessage().ShouldBe("Hello World !!!");

// 0OnDependencyInjection = 0On
// 0OnDependencyInjectionContractTypeNameRegularExpression = IService

DI.Setup("Composition")
.Bind<IService>().To<Service>().Root<IService>("Root");

public interface IService { string GetMessage(); }
internal class Service : IService

.{

public string GetMessage() => "Hello World";

42
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Hints - OnDependencylnjection

internal partial class Composition: IInterceptor

.{

private static readonly ProxyGenerator ProxyGenerator = new();

new *

private partial T OnDependencylInjection<T>(in T value, object? tag, Lifetime lifetime) =>

(T)ProxyGenerator.CreateInterfaceProxyWithTargetInterface(typeof(T), value, this);

public void Intercept(IInvocation invocation)

.{

invocation.Proceed();

if (invocation.Method.Name == nameof(IService.GetMessage)
&& invocation.ReturnValue is string message)

.{
invocation.ReturnValue = $"{message} !!!";

}

43
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var service = new Composition().Root;

service.GetMessaae().ShouldBe("Hello World !!!"); . -
Hints - ToString

DI.Setup("Composition")
.Bind<IService>("base").To<Service>()
.Bind<IService>().To<GreetingService>().Root<IService>("Root");

internal interface IService { string GetMessage(); }

internal class Service : IService

1
public string GetMessage() => "Hello World";

internal class GreetingService : IService

{

private readonly IService _baseService;

public GreetingService([Tag("base")] IService baseService) =>
_baseService = baseService;

public string GetMessage() => $"{_baseService.GetMessage()} !!!";

44



public override string ToString()

! s Hints - ToString

"classDiagram\n" +

— .
class Composition {\n" + Composition

i +IService Root\n" +
S + T Resolve<T>()\n" +

+IService Root

+T Resolve<T>()
+T Resolve<T>(object? tag)
+object Resolve<T>(Type type)

f + T Resolve<T>(object? tag)\n" +
+ object Resolve(Type type)\n" +

" + object Resolve(Type type, object? tag)\n" + +object Resolve<T>(Type type, object? tag)
n }_\nll + :
" GreetingService --|> IService : \n" + lseWicseROOt
n s 3 n L L v
class GreetingService {\n" + mermaldllve Greetingservice
" +GreetingService(IService baseService)\n" +
" }\n" 5 +GreetingService(IService baseService)

Service --|> IService : \"base\" \n" +
"base” IService baseService

" class Service {\n" +

" +Service()\n" + Service
n }_\nll +
2 Service
" class IService {\n" + i f
" <<abstract>>\n" + "bJse"
n }\nll +
" GreetingService *-- Service : \"base\" IService baseService\n" + «abstract»
" Composition ..> GreetingService : IService Root"; G 45




Hints - ThreadSafe

Program Root

using Pure.DI;

{
get
{
new CompOSltlon () A ROOt ; Run () ; :unc<State> stateFunc = new Func<State>(() =>
// ThreadSafe = Off if (_randomSingleton == null)
DI.Setup("Composition") e N
_randomslingteton = new andom i
.Bind<Random>() .As(Lifetime.Singleton).To<Random>()
return (State)_randomSingleton.Next(2);
.Bind<State>().To(ctx => bi
{ return new Program(
new CardboardBox<ICat>(
ctx.Inject<Random>(out var random); new ShroedingersCat(
new Lazy<Sample.State>(
return (State)random.Next(2); staeEuRSTIIY
+

}) }
.Bind<ICat>().To<ShroedingersCat>()
.Bind<IBox<TT>>().To<CardboardBox<TT>>()
.Root<Program>("Root");

46



OnDependencylnjection
ToString
ThreadSafe
OnNewlnstance
Resolve
OnCannotResolve
OnNewRoot

.. 30+

Hints
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Koa HanucaHHbIN BpyYHYHO
Pure.Dl KopeHb koMno3nuuu
Pure.DI T Resolve<T>()
Pure.DIl object Resolve(Type)
Dryloc 5.4.1

Simple Injector 5.4.1
Microsoft DI 7.0.0

Light Inject 6.6.4

Autofac 7.0.1

20T +1S
3.786 ns
4.313 ns
5.427 ns
8.801 ns
22.165 ns
26.368 ns
27.638 ns
40.876 ns

7,092.382 ns

[lpon3BOAUTENBHOCTL

21T
3.866 ns
3.664 ns
5.021 ns
8.258 ns
20.525 ns
25.713 ns
24.907 ns
11.880 ns

11,836.198 ns
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[Hpyraa oyHKUMOHaNbHOCTb

Arg<T>(string argName)
RootArg<T>(string argName)
YTnnmanpyemble OQNHOYKA
[loyepHMe KoMno3nunn
Ceccuu

Span/ReadOnlySpan Ha cTeke
[lepeuncnornb3oBaHne obbLEKTOB
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GitHub/ DevTeam/Pure.DI




