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000 MHe

@® 3aHumatochb paspaboTtkon web npunoxenun Ha .NET ~ 5 ner.

@ [locnegHue 2 roga ydactBoBan B pa3paboTke 6onbLimx
KoprnopaTmnBHbiX B2B npunoxxeHun.

@® Ha gaHHbI MOMEHT 3aHMMatOCb Pa3paboTKOM NHCTPYMEHTApPUA.

Tpemvaxkoe Aumon
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IQueryProvider



Ay UYro Takoe IQueryProvider

public interface IQueryProvider

{

IQueryable<T> CreateQuery<T> (Expression Expression);

TResult Execute<TResult> (Expression Expression);



Ay UYro Takoe IQueryProvider

public interface IQueryable : IEnumerable
{
Type ElementType { get; }
Expression Expression { get; }
IQueryProvider Provider { get; }



Korama mo>KHO
HCIIOJIL30BaThH?

® [ononHeHue n nameHeHne IQueryable

® Koneeptauusa IQueryable B 3anpochkl kK opyrum cuctemam

@ [locTpoeHne dacaga onsa HeyoobHoro API



PacminpeHue 3armpocoB



A\ PacmimpeHHe 3aIpOCOB

[ Controller

)
)

[ Background Task

LINQ

[ Another Service

A 4

GetDomainEntities()

\/



A\ PacmimpeHHe 3aIpOCOB

public <T> GetDomainEntities()
{
return Container.GetDomain<T> ()
Where(x=> x.Id > 1)
.OrderBy (x=> x.Id)
WithAccess();



A\ PacmimpeHHe 3aIpOCOB

public static class AccessExtensions

{
TQueryable<T> WithAccess<T> (this IQueryable<T> source)

{
Expression accessRules = Container.GetAccessRules();

var lingWhere = GetLingWhereMethod();

return (IQueryable<T>)lingWhere
.MakeGenericMethod(entityType)
.Invoke(null, new object[] { source, accessRules });
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A\ PacmimpeHHe 3aIpOCOB

public static MethodInfo GetLingWhereMethod()

{

return typeof(Queryable).GetMethods()
Where(x => x.Name == "Where')
.Select(x => new { a = x, P = x.GetParameters() })

Where(x => x.P.Length ==

&& x.P[0].ParameterType.IsGenericType
&& x.P[1].ParameterType.IsGenericType
&& x.P[0].ParameterType.GetGenericTypeDefinition() == typeof(IQueryable<>)
&& x.P[1].ParameterType.GetGenericTypeDefinition() == typeof(Expression))

.Select(x => new { M = x.a, b = x.P[1].ParameterType.GetGenericArguments() 1})
Where(x => x.b[0].IsGenericType

&& x.b[0].GetGenericTypeDefinition() == typeof(Func<,>))

.Select(x => new { x.M, b = x.b[0].GetGenericArguments() })

Where(x => x.b[0].IsGenericParameter && x.b[1l] == typeof(bool))

.Select(x => x.M)
.SingleOrDefault();
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A\ PacmimpeHHe 3aIpOCOB

public <T> GetDomainEntities()
{
return Container.GetDomain<T> ()
Where(x=> x.Id > 1)
.OrderBy (x=> x.Id)
WithAccess();
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Kax moaxcro pewumbs omu 3a0a4u
ucnoav3ya nocmasuw,uxku
3anpocoae.

?



A\ PacmimpeHHe 3aIpOCOB

public static class AccessExtensions

{
TQueryable<T> WithAccess<T> (this IQueryable<T> source)

Expression accessRules = Container.GetAccessRules();

return source.Provider.CreateQuery<T>(
Expression.Call(null,
CachedReflectionInfo.Where_TSource_2(typeof(T)),
source.Expression,
Expression.Quote(accessRules))

)3
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A\ PacmimpeHHe 3aIpOCOB

[ Controller ]7

[ Background Task

N

DomainQuery<T>

[ Another Service

A 4

GetDomainEntities()

\/
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A\ PacmimpeHHe 3aIpOCOB

public class DomainQuery<T> : IQueryable<T>

{

Expression AccessRules { get; }
IQueryable<T> Original { get; }
DomainQueryProvider Provider { get; }
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Kozda 6ydem ebl36aH nocmaswyuk
3anpocoeé ¢ 6GU3HeC-102UKOU?

?



A\ PacmimpeHHe 3aIpOCOB

public static class Queryable

{

TQueryable<T> Where<T>(IQueryable<T> source, Expression<Func<T,bool>> expression)
{
return source.Provider.CreateQuery/(
Expression.Call(null,
CachedReflectionInfo.Where_TSource_2(typeof(T)),
source.Expression,
Expression.Quote(expression))

)3
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A\ PacmimpeHHe 3aIpOCOB

public class DomainQueryProvider : IQueryProvider

{

TQueryable<T> CreateQuery<T>(Expression expression)
{
Expression protected = Expression.Call(null,
CachedReflictionInfo.Where_TSource_2(typeof(T)),
expression,
Expression.Quote(domainQuery.AccessRules))

)5

var newExternal = domainQuery
.Original.Provider.CreateQuery<T>(protected);

return new DomainQuery(newExternal);

}
}
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A\ PacmimpeHHe 3aIpOCOB

CreateQuery

Cosgaet HoBbIM IQueryable, ¢ nepenncaHHbIM
OEPEBOM BblpaXXeHUS

He ncnonb3yeT pedrekcuio, HET CKPbITbIX
BbI30OBOB NnpoBanaepa.

MHKancynmpyeTt Normky poopmMmpoBaHns
3anpoca, No3BonsAeT 3abbiTh O SIBHLIX BbI30BaX
METO40B pacLUMPEHNS.
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KoHBepTanusa 3arpocoB
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@ GraphQL

entity(filter
property,
reference {
property
¥
¥

“value”){

Entity Framework

[€
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A\ PacmimpeHHe 3aIpOCOB

[ Controller

[ Background Task

"/

DomainQuery<T>

GraphQLContext

T
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Ay KoHBepTalus 3alpoCcoB

public class NodalContext : GraphQLContext

{
public GraphQLSet<User> Users { get; set; }
public GraphQLSet<Thread> Threads { get; set; }
public GraphQLSet<Post> Posts { get; set; }
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Ay KoHBepTalus 3alpoCcoB

using(var ctx = new NodalContext("http://graphgl.nodaljs.com/graph"))
{

var data = ctx.Threads.Select(t => new

t.Id,
t.Title,
user = new
{
t.User.Id,
t.User.UserName
i
posts = ctx.Posts.Select(p => new
{
p.Body,
user = new { p.User.UserName },
p.Created

}) .Where(p => p.Body.Contains("hello"))
}) .Where(x => x.Id > 1).TolList();
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Ay ToList()

public static List<T> TolList<T>(this IEnumerable<T> source)

{

return new List<T>(source)}

}

using(LEnumerator<T> en = enumerable.GetEnumerator())

{
while(en.MoveNext())

{

_items[size++] = en.Current;

}

26



Ay KoHBepTalus 3alpoCcoB

public class GraphQLSet<T> : IQueryable<T>

{

public Type ElementType => typeof(T);
public Expression Expression { get; private set; }
public IQueryProvider Provider { get; private set; }

public TEnumerator<T> GetEnumerator ()
=> Provider.Execute<IEnumerator<T>>(this.Expression);

27



A\ PacmimpeHHe 3aIpOCOB

[ Controller ]

[ Background Task ]——-

GraphQLContext

T

DomainQuery<T>

=[ GraphQLProvider ]

\ 4

[ GraphQL Server ]

28



Ay KoHBepTalus 3alpoCcoB

public class GraphQLProvider : IQueryProvider
{

public T Execute<T>(Expression expression)

{
* Validate
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Ay KoHBepTalus 3alpoCcoB

public class GraphQLProvider : IQueryProvider
{

public T Execute<T>(Expression expression)

{
* Validate

* Processing Expression
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Ay KoHBepTalus 3alpoCcoB

public class GraphQLQueryProperty

{
public Type CLRType { get; set; }
public string Name { get; set; }

}

public class GraphQLQueryTree : GraphQLQueryProperty

1
public Filter Filter { get; set; }

public ICollection <Property> Properties { get; set; }
¥
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Ay KoHBepTalus 3alpoCcoB

public class GraphQLVisitor

{

protected
protected
protected
protected
protected
protected
protected

override
override
override
override
override
override
override

Expression
Expression
Expression
Expression
Expression
Expression
Expression

ExpressionVisitor

Visit(Expression)
VisitBinary(BinaryExpression)
VisitNew(NewExpression)
VisitConst(ConstantExpression)
VisitLoop(LoopEpression)
VisitGoto(GotoEpression)
VisitSwitch(SwitchEpression)
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Ay KoHBepTalus 3alpoCcoB

protected override Expression VisitBinary(BinaryExpression node)
{
if(!TryGetOperation(node, out var operation))
ITryGetEntity
ITryGetProperty
ITryGetValue
return base.VisitBinary(node);

entity.Filter = new Filtel public class GraphQLQueryProperty

{ {
Name=property, public Type CLRType { get; set; }
Operation=operation, public string Name { get; set; }
Value=value }

X

return base.VisitBinary(node);
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Ay KoHBepTalus 3alpoCcoB

public class GraphQLProvider : IQueryProvider
{

public T Execute<T>(Expression expression)

{
* Validate

* Process Expression
* Materialize
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Ay KoHBepTalus 3alpoCcoB

public class GraphQLTreeMaterializer<T>

{

public IEnumerator<T> Materialize(GraphQLQueryTree queryTree)

{

return new GraphQLResponseEnumerator<T>(SendRequestAsync(queryTree));

}

public Task<GraphQLResponse<T>> SendRequestAsync<T>(.. queryTree)
{

*Serialize
*Async HttpPost
*Deserialize<T>



Ay KoHBepTalus 3alpoCcoB

public class GraphQLResponseEnumerator<T> : IEnumerator<T>

{
public GraphQLResponseEnumerator (Task<GraphQLResponse<T>> deferred);

public T Current => enumeratorFromDeferred.Current;

public bool MoveNext() => enumeratorFromDeferred.MoveNext();

}

36



Ay KoHBepTalus 3alpoCcoB

data.TolList();

GraphQLSet<T>.GetEnumerator<T> ()

GraphQLProvider.Execute<T>

GraphQLTreeMaterializer<T>

GraphQLResponseEnumerator<T>
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Ay KoHBepTalus 3alpoCcoB

using(var ctx = new NodalContext("http://graphgl.nodaljs.com/graph"))
{

var data = ctx.Threads.Select(t => new

t.Id,
t.Title,
user = new
{
t.User.Id,
t.User.UserName
2
posts = ctx.Posts.Select(p => new
{
p.Body,
user = new { p.User.UserName },
p.Created

}) .Where(p => p.Body.Contains("hello"))
}) .Where(x => x.Id > 1).TolList();

38



Ay KoHBepTalus 3alpoCcoB

threads(threads__id__gt:1) {
id,
title,
posts(threads__posts__body__contains:"hello") {
body,
created,
user {
username

¥
}s

user {
id,
username

}
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Ay KoHBepTalus 3alpoCcoB

23] (local vanable) System.Collections.Genenc.List< 'a>

Anonymous Types:
3 15 ! Id, Title, 'b user, [Queryable<
bis ! Id, L.Iserf'-lan e}
C 15 ! Body, 'd user, Date
dis ! UserMame }

me? Created }

data

c> posts }
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KoHnBepTanusa 3anpocoB

Execute

NmeeT yoobHoe APl n cnabo cBsI3HOE OTHOLLEHMWE C
IQueryable.

Bo3MOXXHOCTb paboTbl yepes
ExpressionVisitor.

[To3BONIAET CTPYKTYPUPOBAHHO rnpeobpasoBaTb
nobon IQueryable B HY)XXHYIO BaM CTPYKTYpY
OAHHbIX.
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[TocTpoenune ¢pacaza API
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A [TocTpoenue ¢pacaga
API

public class WrongUserApi
{

public TAccessor GetAccessor<TAccessor>()
where TAccessor : IAccessor

{ ..}
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A [TocTpoenue ¢pacaga
API

public class FirstUserPartAccessor : IAccessor

{
public string[] GetUsersIdAsync(Search search) { network call }

}

public class SecondUserPartAccessor : IAccessor

{
public UserWithoutId GetUserAsync(string userId) { network call }

}
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A\ PacmimpeHHe 3aIpOCOB

[ Controller ]7

[ Background Task

N

DomainQuery<T>

[ Another Service

n
Ll

GetDomain
.GetDomainEntities()

\/
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A [TocTpoenue ¢pacaga
API

public IQueryable<T> GetDomain<T>()
{

var wrongApi = Container.Resolve<WrongUserApi>();
Search search = "id_greater_1%;

var userIds = wrongApi
.GetAccessor<FirstUserPartAccessor>()
.GetUsersId(search);

List<ApiUser> users = userlds.Select(userId=>

{
var userPart = wrongApi.GetAccessor<SecondUserPartAccessor>(userld);
return new ApiUser(){ Id = Int.Parse(userId), .. userPart });

1)

return users.AsQueryable();
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A [TocTpoenue ¢pacaga
API

@® HeBO3MOXXHOCTb (PbUnNbTPaLUM B MOMEHT BbINOMHEHUS

@ MHOXEeCTBO CeTEBbIX 3anpoOCoB

@ [lonHas 3arpy3ka JaHHbIX B NaMsTb
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Kaxum xouemcsa sudemdv API 04
3anpoca Kk CMOpPOHHEMY CePBUCY

?



A [TocTpoenue ¢pacaga
API

var apiFacade = Container.Resolve<ApiUserService>();

var users = apiFacade.Where(x=> x.UserName.Contains(“alex"))
.ForCompany (Companies.Microsoft)
.IncludeBlocked ()
.RegisteredAfter(DateTime.Now.AddDays(-1))
.0OrderByDescending(x=>x.RegisteredDate)
.Skip(5)
.Take(10)
.TolList();
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A [TocTpoenue ¢pacaga
API

public class ApiUserService : IQueryable<ApiUser>

{
public Type ElementType => typeof(ApiUser);

public Expression Expression { get; private set; }
public IQueryProvider Provider { get; private set; }

}
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A [TocTpoenue ¢pacaga
API

public static IQueryable<ApiUser> ForCompany(this .. apiQuery, Companies company)

{
}

return apiQuery.Where(x=>x.Filter.SupportedCompanies.Contains(company));

public static IQueryable<ApiUser> IncludeBlocked(this .. apiQuery)
{

return feedQuery.Where(x=>x.Filter.CanBlocked == true);

}
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A [TocTpoenue ¢pacaga
API

public sealed class ApiUser

{
public long Id { get; set; }
public string UserName { get; set; }

internal readonly SearchInfo Filter
= new SearchInfo();

52



A [TocTpoenue ¢pacaga
API

var apiFacade = Container.Resolve<ApiUserService>();

var users = apiFacade.Where(x=> x.UserName.Contains(“alex"))
.ForCompany (Companies.Microsoft)
.IncludeBlocked ()
.RegisteredAfter(DateTime.Now.AddDays(-1))
.0OrderByDescending(x=>x.RegisteredDate)
.Skip(5)
.Take(10)
.ToList();
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A [TocTpoenue ¢pacaga
API

public class ApiUserQueryProvider

{

public T Execute<T>(Expression expression)

{

* VisitExpression => Search;
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A [TocTpoenue ¢pacaga
API

public class ApiUserExpressionVisitor : ApiUserVisitor

{
public override Expression VisitMethodCall(MethodCallExpression node)

{
if (["Skip", "Take"].Contains(node.Method.Name))

{
}

return new ApiUserSkipTakeVisitor().Visit(node);

return base.VisitMethodCall(node);

}
}
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A [TocTpoenue ¢pacaga
API

public class ApiUseSkipTakeVisitor : ApiUserVisitor

{
public override Expression VisitMethodCall(MethodCallExpression node)

{

this.EnsureCount(node) ;
// this.Visit => this.VisitConstant => this.count=node.value;

if (node.Method.Name==“Skip")

{
this.Search.Skip = this.count;

}

return node.Arguments.First(); // rewrite node
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A [TocTpoenue ¢pacaga

API
public class ApiUserQueryProvider
{ public T Execute<T>(Expression expression)
{ * VisitExpression => Search;
* WrongUserApi.Search(Search) => DeferredEnumerator
}
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A [TocTpoenue ¢pacaga

API
public class ApiUserQueryProvider
{
public T Execute<T>(Expression expression)
{
* VisitExpression => Search;
* WrongUserApi.Search(Search) => DeferredEnumerator
* Is Sync?
}
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A [TocTpoenue ¢pacaga
API

var apiFacade = Container.Resolve<ApiUserService>();

var users = apiFacade.Where(x=> x.UserName.Contains(“alex'"))

.ForCompany ( .Microsoft)
.IncludeBlocked()
.RegisteredAfter(DateTime.Now.AddDays(-1))
.0OrderByDescending(x=>x.RegisteredDate)
.Skip(5)

.Take(10)

.CanSync()

.ToList();
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A [TocTpoenue ¢pacaga
API

protected void NotEvaluated(MethodCallExpression node)

{
this.AddApplier (x=>
Expression.Call(node.Method, x, node.Arguments.Last()));
}

internal IQueryable<ApiUser> GetNotEvaluated(IQueryable<ApiUser> from)
{
Expression root = Expression.Constant(from);
appliers.Reverse();
foreach (var applier 1in appliers)
{
root = applier(root);

}

return Expression.Lambda(root).Compile().DynamicInvoke();
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A [TocTpoenue ¢pacaga
API

var users = ..
CanSync();
TolList();

System.Collections.Generic.List 1[ApiUser]
.OrderByDescending(x => x.RegisteredDate)
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A [TocTpoenue ¢pacaga
API

@® MoxxemM ounbTpoBaTh 3anNpPoc B MOMEHT BbINOMNHEHUS
@ YMEeHbLUMM KONMMYECTBO CETEBbLIX 3aNpoOCOB

@ Harpy3ska Ha namsaTb OyaeT 3Ha4YMTENBbHO CHUXKEHA.

62



HUTormu



Ay  HUtorm

@ Vcnonb3oBaHue IQueryProvider nsbaesndaer oT
HEHY>XHbIX ncnonb3oBaHumn reflection.

@ [lo3BonsieT eanHoobpasHo 1 yaobHO KOHBEPTUPOBATL
3anpochbl KO BHELLUHUM UCTOYHUKAM.

@ lcnonb3oBaHWe BblpaXXeHn NO3BOSIAET co34aBaTh
yaoobHbIN doacag ans n3snedveHnsa nHdopmaunm.
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75 Cmacuoo!

Co MHOW MOKHO CBA3aTbCH:
@® anete.anetes@gmail.com
@ https://github.com/aneteqgithub

API : https://github.com/barsgroup/NuGet.Querying

GraphQL : https://github.com/anetegithub/Ling.GraphQL
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