Vagif Abilov

TNM3MPOBaHHbLIV M AMHaMMYeckmm API?
[lanTe Aga!



KopoTko o cebe

* PaboTato B HopBeXxckon komnaHum Miles

* D1leKTPOHHanA noyTa: vagif.abilov@gmail.com
* Twitter: @ooobject

* GitHub: object

* Bnor: http://vagifabilov.wordpress.com/
* Cratbu Ha CodeProject

* [oppepxmBato bubamoteky Simple.OData.Client, yuyacTByto B A pyrmx oneHCOPCHbIX
npoeKkTax

* lcxoaHbIV KOZ, AN 3TOW Npe3eHTaLumM MOXHO NOCMOTPETb 346Ch:
https://github.com/object/HybridSqlCommandBuilder
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PaspaboTka coBpemeHHbix AP|




Korga mbl bbi11 MO10AbIMY,
TpaBa bbls1a 3eneHee,
3anucu 6a3 gaHHbIX M3BAEKA/IUCH
MoCcpeACTBOM COXPAHEHHbIX MPOLEeAyp W
KaXXA4,0MY 3/1eMEHTY AAHHbIX
0b6fA3aTe/IbHO Ha3HAYa/CA TUT



- N nocmoTpwm, uto Tl caenan ¢ mamoun! OHa cocTapmaace,
COMPOBOX/AAas TBOM NPOKCU-KAACChI!

-Yem Tebe He HPaBATCA MOM NPOKCU-KIACCHI, MNaLaH? A B XXM3HU
Hanmcan bosblue NPOKCM-KIACCOB, YeM Yy Tebsa bbl1o cBuAaHUM!




JieMeHTbl PYHKLMOHANBHOIO NPOrpaMmMmnpoBaHmns (2007)

*CywiectBeHHble aobaBaeHms B A3blk C# (MoTuBMpoBaHHbie LINQ)
* JIambaa-BbipakeHuUs

*MeTozabl pacwmpenms (extension methods)

* AHOHUMHbIE TUMb

* /lepeBbs BblpaXxeHUM (expression trees)



D/IeEMEeHTbl AMHAMUNYECKUX A3bIKOB (2010)

*PaHHune Bepcun C#/.NET - ctaTnyeckoe cBA3biBaHMe (static
o]lglellgle)

*[MTonnmopdmn3m - paspelieHme NnoATUMNOB 40 BPEMEHU UCMOJHEHUS
nporpamMmol

*Bepcus 4 - AuHaMMyeckoe CBsi3biBaHME
* OT/I0OKEHHOE pa3pelleHme BbiIbopa METOAOB



KomnunasaTtop, «Leave us kids alone!»

dynamic client = WeirdWildStuffFactory.GiveMeOneOfThose();

client.NowICanPretendAnySillySentenceIsAMethodCall();
client.AndICanSendAnyArguments(1, "2", new Stream[] {});

var result = client.MeaningOfLife * 42 * Guid.NewGuid();

Assert.AreEqual (42, result);



[Tpymep: BbiI3oB COM-KOMMOHEHT

// Bbe3 AMHaMM4eckKoro CBA3bIBaHUA

((Excel.Range)excelApp.Cells[1,1]).Value2 = "Name";
var range2008 = (Excel.Range)excelApp.Cells[1,1];

// C OMHaMU4YeCKUM CBA3biIBaHUEM

excelApp.Cells[1,1].Value = "Name";
var range2010 = excelApp.Cells[1,1];



[Tpnmep: goctyn Kk 6a3e gaHHbIX

// cTaTudeckue Tunbl ¢ Entity Framework
public User FindUserByEmail(string email)
{
return _context
.Users.Where(x => x.Email == email)
.FirstOrDefault();

¥

// bBmHammyeckme Tunbl ¢ Simple.Data
public User FindUserByEmail(string email)
{
return Database.Open()
.Users.FindAl1ByEmail(email)
.FirstOrDefault();



[pumep: peanunsaumsa cueHapusa a3bika Gherkin

Background: Validate users
Given the following users exist in the database:

Name Birth date Height
John 1940-10-09 1.80
Paul 1942-06-18 1.80
George 1943-02-25 1.77
Ringo 1940-07-07 1.68

[Given(@"the following users exist in the database:")]
public void GivenTheFollowingUsersExist(Table table)

{

IEnumerable<dynamic> users = table.CreateDynamicSet();
db.Users.Insert(users);



[lonynsapHblie 6ubanotekn, ncnoabsyowme guHaMmmMyeckme TUnbl

*SignalR (~2,300,000 ckaumBaHmnu c NuGet)
*Nancy (~700,000 CKa4YMBaHWNN)

*Fasterflect (~230,000 downloads)
*Simple.Data (~170,000 downloads)
*ReflectionMagic (~130,000 downloads)
*Impromptulnterface (~150,000 downloads)
*EasyHttp (~100,000 downloads)



Hy>Hbl 11 BamM gMHaMnyeckme bnbamnorexkmn?

*JTa Npe3eHTaLMs He CAeNaeT 3a Bac Bblbop



Hy>Hbl 11 BamM gMHaMmnyeckme bubamortekm?

* JTa Npe3eHTaLMs He CAe/laeT 3a Bac Bbibop

*Ee uenb - 0603HaUMTbL BO3MOXHbIE BapMaHTbl BbiIbopa



Hy>Hbl 11 BamM gMHaMmnyeckme bubamortekm?

* 3Ta Npe3eHTaLMs He CAe/laeT 3a Bac Bbibop
* Ee uenb - 0603HaUMTb BO3MOXHbIe BapMaHTbI BbiIbopa

* 1axke 6osbLIE - BO3MOXHOCTb MOMEHATb CBOU BbIOOP C
MUHMMA/IbHbIMU C/IOXXHOCTAMM



Hy>Hbl 11 BamM gMHaMmnyeckme bubamortekm?

* JTa Npe3eHTaLMs He CAe/laeT 3a Bac Bbibop

* Ee uenb - 0603HaUMTb BO3MOXHbIe BapMaHTbI BbiIbopa
» laxke 6osbLUe - BO3MOXHOCTb MOMEHATb CBOW BbIBOP C MMHMMAIbHBIMM C/IOXHOCTAMM

*Kak nncate bubanorteku, nogaepxmaatowne TUNU3MPOBAHHBIN U
AHammyeckmnn APl c egnHbIM MHTEepdencom



Hy>Hbl 11 BamM gMHaMmnyeckme bubamortekm?

* JTa Npe3eHTaL s He cAaenaeT 3a Bac Bbibop

* Ee uenb - 0603HaUMTb BO3MOXHbIe BapMaHTbI BbiIbopa

* [laxke 60/1bLLE - BOSMOXHOCTb MOMEHATb CBOM BbIOOP C MUMHMMAIbHBIMU CIOXHOCTAMM

* Kak nucatb bnbamoTekmn, nogaepxxuneatoLime TUNM3MPOBAHHbIN M AuHaMuyeckmn API ¢
eAVIHbIM MHTepdencom

*[MbpunaHasa ynakoska rmbpmnaHbix API



Jlemo

3a4emM MOXET NPUrOAMTLCA ANHaAMMYeckmm API?



[1py BCEM NPU 3TOM...

* /Ilcnonb3oBaHue ANHAMUNHECKNX TUNMOB Halle OnpaB4aHO NMpn A40CTyne K
BHEWHWM CePBNCaM

* CTbIKOBKA CTAaTUYECKMX N AMHAMUYECKUX TUNoB B C# moxeT
COMPOBOXAATbCA HeNpeABUAEHHbIMW Npobaemamu

dynamic results = db.Companies
.FindAl1ByCountry("Norway")
.FirstOrDefault(); //

* ByabTe BHMMaTEIbHbI NPU UCMO/Ib30BAHUM AMHAMUYECKMX 0O BEKTOB
BNepeMexKy CO CTaTUYeCKM onpesesieHHbIMU TUNnamu, 0CO6eHHO nNpu
paboTe co cnnckamm n MacCMBamm
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Bo3Bpalanck K 40CTyny K 6a3am gaHHbIX

var result = db.Companies
.Where(x => x.CompanyName ==
.Select( x =>
new
{
c.CompanyName,
c.YearEstablished

1)

"DynamicSoft")



[lonxeH anHammyeckmn APl Bbirnagetb Tak?

var result = db.Companies

.Where(x => x.CompanyName == "DynamicSoft")
.Select( x =>

new

{

c.CompanyName,
c.YearEstablished

1)

var result = db.Companies
.FindByCompanyName("DynamicSoft")
.SelectCompanyNameAndYearEstablished();



Nnn Tak?

var result = db.Companies

.Where(x => x.CompanyName == "DynamicSoft")
.Select( x =>

new

{

c.CompanyName,
c.YearEstablished

1)

dynamic x = new DynamicQueryExpression();

var result = db.Companies
.Where(x.CompanyName == "DynamicSoft")
.Select(x.CompanyName, x.YearEstablished);
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Boibop ctnna APl — cyrybo anuHoe geno

*Mown API - mos kpenocTb, Atoboun BbIGOp HaMMeHOBaHUU — A,e/10
JIMYHOTO NMPeANOYTEHUS



Boibop ctnna APl — cyrybo anuHoe geno

* Moun API - Mosi KpenocTb, N1to6on BbIBOp HAMMEHOBAHUM — Ae/10 JIMYHOI O NpesnoYTeHUS

*[To3TOMY Mbl Npeg0CcTaBMM BbIOOp MMEH aBTOPaM U 3a4a4UM
APYyrou Bonpoc



Boibop cTtnna APl — cyrybo anuHoe geno

* Moun API - Mosi KpenocTb, N1to6on BbIBOp HAMMEHOBAHUM — Ae/10 JIMYHOI O NpesnoYTeHUS
* [lo3TOMY Mbl MpeA0CTaBUM BbIOOP MMEH aBTOPaM M 3a434UM A4PYyron BONpoC

*Bbl xoTnTe onybamkoBatb oanH APl nam asa API?



Y10 ecam mbl onpegennm obuiee aapo API?

interface IQueryBuilder

{
From(...);
Where(...);
OrderBy(...);
OrderByDescending(...);
Select(...);

}

* JTOT MHTepdenc onpeaensieT OCHOBHbIe onepaLum Haweun bubanorteku
(internal DSL) ans TMNM3MpPOBaHHbBIX M 4MHAMUYECKUX KIMEHTOB

* TUNM3MPOBaHHbIE N ANHAMUYECKUE KJUEHTbI OT/INYAIOTCA B TOM, Kakue
napamMeTpbl OHU nepegatoT metogam API



OpawnH APl — aBe napagurmbi

result = db.Companies
.Where(x => x.CompanyName > "D")
.OrderBy(x => x.CompanyName);

X = new DynamicQueryExpression();
result = db.Companies
.Where(x.CompanyName > "D")
.OrderBy(x.CompanyName) ;

* Paspabotka egmHoro APl co cxoxrMn napaMeTpamMm METOA,0B A/151 PAa3HbIX C/ly4aeB
yHUdULmpyet onepaumm API

* [Monb3osatenn APl moryT goctaTtouyHo 6e360/1€3HEHHO NepexoAnTb OT O4HOM
Napagurmbl K apyrou



Kakunx 3To TpebyeT AONOAHUTENIbHbBIX 3aTPaT?

* 1ONONHNTENBbHBIN AVUHAMUYECKNIN C/ION HE COAEPXKNT
peannsauunm PyHKLNOHANA, ABASSACE a4anTepoMm
npeobpasoBaHMs NAapaMeTpoB



Kakunx 3To TpebyeT AONOAHUTENIbHbBIX 3aTPaT?

* J10NO/IHNTENBbHBIN AVUHAMUYECKNM C/IOUN HE COAEPXKMUT peanmsaLnm yHKLMOHAN],
ABNASCL a4anTepoM npeobpa3oBaHMs NapaMeTpOB

*Pa3mep koga AMHAMMYECKOrO C/1051 HE 3aBUCUT OT CJIOXKHOCTU
npegmeTHou obaacTu



Kakunx 3To TpebyeT AONOAHUTENIbHbBIX 3aTPaT?

* J10NO/IHNTENBbHBIN AVUHAMUYECKNM C/IOUN HE COAEPXKMUT peanmsaLnm yHKLMOHAN],
ABNASCL a4anTepoM npeobpa3oBaHMs NapaMeTpOB

* Pasmep Koga AMHAMMYECKOrO C/I0Sl HE 3aBUCUT OT C/IOXKHOCTU NpeaMeTHOW obiactm
*Kog npumepa A9 3TOW Npe3eHTaLum:

* OcHoBaHas bubanoTteka: 20 knaccos, 681 CTPOK KOAA

* BubanoTeka AMHaAMUYECKMX PACLLUMPEHMN: 3 KNACCa, 76 CTPOK KoAa



Kakunx 3To TpebyeT AONOAHUTENIbHbBIX 3aTPaT?

* J10NO/IHNTENBbHBIN AVUHAMUYECKNM C/IOUN HE COAEPXKMUT peanmsaLnm yHKLMOHAN],
ABNASCL a4anTepoM npeobpa3oBaHMs NapaMeTpOB

* Pasmep Koga AMHAMMYECKOrO C/I0Sl HE 3aBUCUT OT C/IOXKHOCTU NpeaMeTHOW obiactm
* Kog npumMepa 415 3TOW Npe3eHTayuu:

* OcHoBaHasa bmnbanoTteka: 20 knaccos, 681 cTpok KoAa
* bubanoTeka AMHAMUYECKUX PACLUMPEHUI: 3 KAacca, 76 CTPOK KOAa

*PeanbHbin npoekT (Simple.OData.Client, Bepcus 3):

* OcHoBHafn bubamoTeka: 96 knacco., 2760 CTPOK KOZA
* Bubanoteka AMHaAMUYECKMX PACLLIMPEHUN : 6 KNACCOB, 59 CTPOK KOA3



Crpaterus rubpuaHoro API

* OcHoBHOM APl ncnonb3yeTt cTaTuyeckme TUMbl U He COAEPXUT
CCbI/IOK Ha System.Dynamic



Crpaterus rubpuaHoro API

* OcHoBHOW APl ncnosb3yeT cTaTuyeckme TUMbl U HE COAEPXMUT CCbIIOK HA
System.Dynamic

*B ocHoBe APl - DSL, ocHoBaHHbIM Ha LINQ BbipaXkeHnax
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Crpaterus rubpuaHoro API

* OcHoBHOW APl ncnosb3yeT cTaTuyeckme TUMbl U HE COAEPXMUT CCbIIOK HA
System.Dynamic

* B ocHoBe API - DSL, ocHoBaHHbIN Ha LINQ BbipaxxeHusx

* 1na kaxaoro metoaa API, cogepxawero napametp tmuna LINQ
BblpaXeHne, eCTb aHa/IorMYHbIM METOA C TUNMOM KAaCTOMHOIO

BbIPAXXEHUS - ero-TO 1 BblIOMpaeT KOMNUAATOP ANS ANHAMUYECKNX
TMNOB
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Crpaterus rubpuaHoro API

* OcHoBHOW APl ncnosb3yeT cTaTuyeckme TUMbl U HE COAEPXMUT CCbIIOK HA
System.Dynamic

* B ocHoBe API - DSL, ocHoBaHHbIN Ha LINQ BbipaxxeHusx

* Ana kaxaoro metoga APl c napametpom Tuna LINQ BbipaxeHMe eCTb aHa10M MY HbIN
MeTOo/, C TUMOM KaCTOMHOIO BblpaXeHUA

* lnHaMmnyeckme paclwMpeHna peaamsyroT
IDynamicMetaObjectProvider
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Crpaterus rubpuaHoro API

* OcHoBHOW APl ncnosb3yeT cTaTuyeckme TUMbl U HE COAEPXMUT CCbIIOK HA
System.Dynamic

* B ocHoBe API - DSL, ocHoBaHHbIN Ha LINQ BbipaxxeHusx

* Ana kaxaoro metoga APl c napametpom Tuna LINQ BbipaxeHMe eCTb aHa10M MY HbIN
MEeTOo/, C TUMOM KaCTOMHOIO BblpaXeHUH

* InHammyeckune pacwmpenms peaamsytoT IDynamicMetaObjectProvider

* InHaMMYyecKre pacliMpeHUs YyNakoBaHbl B OTAE/IbHbIN MOAY/1b
(assembly), koTopbIN yCTaHaBMBaeTCA Ha N1IaTGOpPMaXx C
nogaep>xxkon DLR

36



[Tpnmep

Finder.dll

public interface IFinder

{

Result Find<T>(Expression<Func<T>,bool>> query);
Result Find(QueryExpression query);

}
public class QueryExpression
{
// HeT nybanyHOro KOHCTpYKTOpa
}

Finder.Dynamic.dll

public class DynamicQueryExpression
: QueryExpression, IDynamicMetaObjectProvider

{
}

public DynamicQueryExpression() {}
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Koa KineHTa

KAneHT co cTaTnyeckmumm Tmnamum

var finder = new Finder();

var result = finder.Find<Companies>().Where(x =>

X.CompanyName.StartsWith("D") &&
X.YearEstablished > 2000);

KnneHT ANHaMN4yeCKMMUN TUnamm

dynamic x = new DynamicQueryExpression();

var finder = new Finder();

var result = finder.Find(x.Companies).Where(
X .CompanyName.StartsWith("D") &&
X.YearEstablished > 2000);
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[1n1aH Ha OCTaBLUYHOCA YaCTb A0K1a43

*[TpUMEeHNTb METOA Ha Npumepe rmbpmnAHOro NOCTPOUTENS
KoMMaHa SQL

*/ITepaTUBHO YCNIOXHATb AN3aNH:
* HETUNU3MPOBaAHHbIN (Untyped) nocTponTenb KOMMaHA
* TMNU3npoBaHHbIX ¢ LINQ BbipaXkeHnamm
* IMHAMMNYECKNI

*PacwmpunTb peaansaumio, 406aBMB CUMYIATOP NPOLLECCOPA
KkomaHa SQL

39



[pMepHbIM NPOEKT

[MbpuaHbIM NocTpouTesb kKoMaHa SQL



Hannwem HeuTo noxoxxee Ha npoBangep LINQ

var result = db.Companies
.Where(x => x.CompanyName.StartsWith("D")
.OrderBy(x => x.CompanyName)
.Select( x =>
new
{
c .CompanyName,
c.YearEstablished

1)



[Noaaep>xmnBaemMbln CNMCoK KOMMaHA SQL

interface ICommandBuilder

{

From(...)

Where(...)
OrderBy(...)
OrderByDescending(...)
Select(...)



Pa3sMMHOYHaa Bepcma — TOJ/IbKO CTPOKU

interface ICommandBuilder

{
ICommandBuilder From(string tableName);
ICommandBuilder Where(string condition);
ICommandBuilder OrderBy(params string[] columns);
ICommandBuilder OrderByDescending(params string[] columns);
ICommandBuilder Select(params string[] columns);

Command Build();
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[1lpnmep ncnonb3oBaHUA

var command = new CommandBuilder()
.From("Companies™)
.Where("YearEstablished>2000 AND NumberOfEmployees<100")
.OrderBy("Country")

.Select("CompanyName", "Country", "City")
.Build();

4t



Monsa knacca Command

public class Command

{

private
private
private
private

string _table;

string _where;

List<string> _selectColumns;
List<KeyValuePair<string, bool>> _orderByColumns;
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Command.Format()

private string Format()

{

var builder = new StringBuilder();

builder.AppendFormat("“SELECT {©@} FROM {1}",
_selectColumns.Any() ?
string.Join(",", _selectColumns) : "*", table);

if (!string.IsNullOrEmpty( _where))
builder.AppendFormat (" WHERE {©0}", _where);

if (_orderByColumns.Any()) {
builder.AppendFormat(" ORDER BY {@}",

string.Join(",", _orderByColumns.Select(
X => X.Key + (x.Value ? " DESC" : string.Empty))));

}

return builder.ToString();

JAS)



AABuraemcs K TMNU3MPOBaAHHOW BEPCUU

interface ICommandBuilder

{
}

ICommandBuilder<T> From<T>();

interface ICommandBuilder<T>

{

ICommandBuilder<T> Where(Expression<Func<T, bool>> expression);
ICommandBuilder<T> OrderBy(Expression<Func<T, object>> expression);
ICommandBuilder<T> OrderByDescending(

Expression<Func<T, object>> expression);
ICommandBuilder<T> Select(Expression<Func<T, object>> expression);

Command Build();
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[1Ipymep ncnonb3oBaHUA

var command = new CommandBuilder()
.From<Companies>()
.Where(x => x.YearEstablished > 2000 && x.NumberOfEmployees < 100)
.OrderBy(x =>x.Country)
.Select(x => new {
X.CompanyName,
x.Country,
x.City })
.Build();
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[1o6po noxxanoBatb B Mmp LINQ BbipaXkeHnU!

Add
AddAssign

AddAssignChecked

AddChecked
And
AndAlso
AndAssign
Arraylndex
ArrayLength
Assign

Block

Call
Coalesce
Conditional
Constant
Convert
ConvertChecked
Debuglnfo
Decrement
Default
Divide

DivideAssign
Dynamic

Equal
ExclusiveOr
ExclusiveOrAssign
Extension

Goto
GreaterThan
GreaterThanOrEqual
Increment
Index

Invoke

IsFalse

[sTrue

Label

Lambda
LeftShift
LeftShiftAssign
ListInit

Loop
MemberAccess

Memberlnit

Modulo
ModuloAssign
Multiply
MultiplyAssign
MultiplyAssignChecked
MultiplyChecked
Negate
NegateChecked

New
NewArrayBounds
NewArraylnit

Not

NotEqual
OnesComplement
Or

OrAssign

OrElse

Parameter
PostDecrementAssign
PostincrementAssign

Power

PowerAssign
PreDecrementAssign
PrelncrementAssign
Quote

RightShift
RightShiftAssign
RuntimeVariables
Subtract
SubtractAssign
SubtractAssignChecked
SubtractChecked
Switch

Throw

Try

TypeAs

TypeEqual

Typels

UnaryPlus

Unbox
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HUKTO He oxugaetr
pasbopa aepeBbeB /[
LINQ BblpaxxeHnM!




[MamsaTka an5 BbxuBaHMA cpean aepeBbes LINQ BbipaxkeHUN

He nyrantecb
He 6epuTe nnaTy 3a pasbop nepBoro gepesa
[lonb3ynTecb ONEHCOPCHBIM KOAOM

N W NP

Hacnaxpaauntecs!
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BbipasuTtenbHocTb DSL

var command = new CommandBuilder()
.From<Companies>()
.Where(x => x.YearEstablished > 2000 && x.NumberOfEmployees < 100)
.OrderBy(x => x.Country)
.Select(x => new {
X.CompanyName,
x.Country,
x.City })
.Build();



[MTpnmep gepesa LINQ BbipaxkeHnM

Expression<Func<Companies, bool>> expression = x =>
X.YearEstablished > 2000 && x.NumberOfEmployees < 100;

GreaterThan Lambda LessThan

Left Right
Bogy

— Right Left Right
Member Member C
Access Constant AndAlso Access onstant

Member Value Member

Int32 Int32
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[amsaTtka gaa pasbopa LINQ BbipaxkeHnM

*Onpegennte KACTOMHbIV TUMN A1 BaLLMX BbIPaXeHUU

*Hannwwnte napcep LINQ BbipaXkeHUM A1 KOHBEPTAL WA B
06beKTbl KACTOMHOIO TMMNA

*HanwuwwTe npeobpasoBaHue Boipaxxenun LINQ Call B onepauum
Ballen NnpeaMeTHOM obnacTm

*Onpegennte yHapHble 1 bMHapHble onepaTopsbl (Npu
HeobxoaAMMOCTU — NnepeonpeaenunTte Apyrme onepatopbl C#) gna
KQCTOMHBbIX Bblpa>XeHUM

*HanuwuTte MHTepnpeTaTop KaCTOMHbIX BbIPaXXEHWUU, B C/Iy4ae,
KOrZa Ha BbIX0A4e — TeKCT, OH MOXET CBOAUTCH K MPOCTOMY
nepeHasHayeHuto metoga ToString()
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Jlemo

TNn3npoBaHHbIM NOCTpoMTEIb KOMMaHZ SQL



®a3bl paboTbl TUNMM3MPOBAHHOIO NOCTPOUTENS KOMAHA

Ha3HauaeT T1n builder.From<Table>()
HasHauyaeT BbipaxkeHue command.
Where Where(x => expression<Func<T, bool>>

|

CommandExpression.
FromLingExpression(expression.Body)

|

builder.Build()

[peobpasyeT B
KaCTOMHOE BblpaXKeHue

BbluncnsgeT 3HaueHume
BblpaXeHusa



[Ae Mbl M YTO Aanblue?

*Onpegennam nutepdencol ICommandBuilder
CommandBuilder<T>

*Peannsosanm CommandBuilder
*Peannsosaam CommandExpression

* napcep LINQ BbipaxkeHnn
* BblYNCAEHME 3HAYEHMS BbIPAXKEHNM

* IameHnTb nHTepdemncol ICommandBuilder n ICommandBuilder<T> gna nogaepxku
ANHaMmnyecknx ob6bekToB (He AobaBasis 3aBUCMMOCTb OT System.Dynamic)

* Onpegenntb DynamicCommandExpression (Hacnegyet CommandExpression)
* PeannsoBaTtb koHBepTOpbl DynamicCommandExpression
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TUNN3MPOBaHHbIM NOCTPOUTEIb KOMAHA

interface ICommandBuilder

{
¥

ICommandBuilder<T> From<T>();

interface ICommandBuilder<T>

{

ICommandBuilder<T> Where(Expression<Func<T, bool>> expression);
ICommandBuilder<T> OrderBy(Expression<Func<T, object>> expression);
ICommandBuilder<T> OrderByDescending(

Expression<Func<T, object>> expression);
ICommandBuilder<T> Select(Expression<Func<T, object>> expression);

Command Build();
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PeannsoBaHoO

var result = db.From<Companies>()
.Where(x => x.CompanyName == "DynamicSoft")
.Select(x =>
new
{
c .CompanyName,
c.YearEstablished

1)

dynamic x = new DynamicQueryExpression();

var result = db.From(x.Companies)
.Where(x.CompanyName == "DynamicSoft")
.Select(x.CompanyName, Xx.YearEstablished);
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OcTasocb peasi3oBaTh

var result = db.From<Companies>()
.Where(x => x.CompanyName == "DynamicSoft")
.Select(x =>
new
{
c .CompanyName,
c.YearEstablished

})s

dynamic x = new DynamicQueryExpression();

var result = db.From(x.Companies)
.Where(x.CompanyName == "DynamicSoft")
.Select(x.CompanyName, x.YearEstablished);



[MbprAaHLIM NOCTPOMTENDb KOMAHA

interface ICommandBuilder
{
ICommandBuilder<T> From<T>();
ICommandBuilder<object> From<T>(CommandExpression expression);



[MbprAaHLIM NOCTPOMTENDb KOMAHA

interface ICommandBuilder<T>

{

ICommandBuilder<T>
ICommandBuilder<T>
ICommandBuilder<T>
ICommandBuilder<T>
ICommandBuilder<T>

ICommandBuilder<T>
ICommandBuilder<T>

ICommandBuilder<T>
Command Build();

Where(Expression<Func<T, bool>> expression);
Where(CommandExpression expression);
OrderBy(Expression<Func<T, object>> expression);
OrderBy(params CommandExpression[] columns);
OrderByDescending(

Expression<Func<T, object>> expression);
OrderByDescending(

params CommandExpression[] columns);
Select(Expression<Func<T, object>> expression);
Select(params CommandExpression[] columns);
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Jlemo

ZlMHaMmyecknn NoCcTponTesib KommaHa, SQL



BbI30B C ANHAMMYECKNM
napameTpom

HanTu noaxoaawmm MeTo
KJlacca

[peobpasosaTh B
TUNU3MPOBAHHOE BblpaXKeHue

[anee cnepoBatb pasam paboThbl
TUNWU3NPOBAHHOIO NOCTPOUTENA

®a3bl paboTbl AMHAMUYECKOTO MOCTPOUTEIA KOMAH/

Where(dynamic expression)

|

Where(CommandExpression)

|

DynamicCommandExpression
to CommandExpression

|

builder.Where(expression).Build()
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Y Hac Bce?

*HeT, ec/in BCe NpoOLW/I0 HOPMAJIbHO, Y HAC eLe A0JIKHO
OCTaBaTbCHA OKOJI0 15 MUHYT

*Mbl ycnewHo peannsosanun APl c onepaumamm, npuHMMatlowumm
BXOZAHble apryMeHTbl Kak CTaTUYeCKM 3a4aHHbIX TUMOB, TakK U
AVHaMU4yeckume

*Mbl He npoTecTMpoBaau, Kak byayT ceba Bectu onepayum API npu
BO3BpaTe 3HaYe€HMU, NPUCBAEMbIX AUHAMUYECKNM 0ObeKkTam

* Mbl NOKaXeM, Kak pacliMpUTb Hally peaaunsau o TPMBUAJIbHbIM
npoueccopom komaHa CommandProcessor
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ichonb3o0BaHMe npoueccopa KOMaHA

// TUNU3NPOBAHHbLIN
var command = commandBuilder
.From<Companies>()
.Build();
var commandProcessor = new CommandProcessor(command);
var result = commandProcessor.FindOne<Companies>();

// IOWHaMn4yeckuu
var x = new DynamicCommandExpression();
var command = commandBuilder
.From(x.Companies)
.Build();
var commandProcessor = new CommandProcessor(command);
var row = commandProcessor.FindOne(x.Companies);
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TununsnpoBaHHbi CommandProcessor

public interface ICommandProcessor

{
T FindOne<T>();

TEnumerable<T> FindAll<T>();
}

public abstract class CommandProcessor : ICommandProcessor

{

protected readonly Command _command;

protected CommandProcessor(Command command)

{
}

protected abstract IEnumerable<IDictionary<string, object>> Execute();

_command = command;
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Bo3BpaT TMNMU3NPOBAHHbIX pe3yabTaToB

EAVHWYHbBIE CTPOKMNU:

* MeTog pacwmpenus (extension method) ans IDictionary<string, object>
* ToObject<T>: Bo3Bpawaetr T

* MeTog pacwmpeHnus ana object
* ToDictionary: Bo3pawaert IDictionary<string, object>

MaccuBbl:

* MeTog pacwmpenus ang lEnumerable<IDictionary<string, object>>
* ToObject<T>: Bo3Bpawaetr T

* MeTog pacwmpenus ans object
* ToEnumerable: Bo3Bpawaet IEnumerable<IDictionary<string, object>>
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[Tonb30BaTbCA ANHAMUNYECKNM KJIMEHTOM MNMOKa rpOMO34KO0

dynamic x = new DynamicCommandExpression();
var command = SelectAllCommand();
var commandProcessor = new FakeCommandProcessor(command);

// EAVWHWYHBIA pe3ynbTaT
var result = commandProcessor.FindOne();
Assert.AreEqual("DynamicSoft", result["CompanyName"]);

// MHOXeCTBEHHbIM pe3ynbTaT

var result = commandProcessor.FindAll();

Assert.AreEqual(2, result.Count());
Assert.AreEqual("DynamicSoft", result.First()["CompanyName"]);
Assert.AreEqual("StaticSoft", result.Last()["CompanyName"]);
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[MepecmoTpeHHbI ICOmmandProcessor

public interface ICommandProcessor

{
T FindOne<T>() where T : class;
ResultRow FindOne();
ResultRow FindOne(CommandExpression expression);
IEnumerable<T> FindAll<T>() where T : class;
IEnumerable<ResultRow> FindAll();
ResultCollection FindAll(CommandExpression expression);



DynamicResultRow 1 DynamicResultCollection

public class DynamicResultRow :
ResultRow, IDynamicMetaObjectProvider

{
internal DynamicResultRow(IDictionary<string, object> data)
: base(data)
{
}
}

public class DynamicResultCollection :
ResultCollection, IDynamicMetaObjectProvider

{
internal DynamicResultCollection(IEnumerable<ResultRow> data)
: base(data)
{
}



ANHaMMYeCKNM KINEHT CTAHOBUTCA YAOOHbIM

dynamic x = new DynamicCommandExpression();
var command = SelectAllCommand();
var commandProcessor = new FakeCommandProcessor(command);

// Dynamic result

// Requires BindGetMember overload

var result = commandProcessor.FindOne();
Assert.AreEqual("DynamicSoft"”, result.CompanyName);

// Typed result

// Requires BindConvert overload

Companies result = commandProcessor.FindOne();
Assert.AreEqual("DynamicSoft"”, result.CompanyName);



Jlemo

-
POLLECCOP KOMAHA



®a3bl paboTbl TUMU3NPOBAHHOIO NPOLLECCOPA KOMaH

Boizos metoaa APl c LINQ
BblpaXKeHuem

BbINOAHUTL KOMaHAY
Aa3bika SQL

BepHyTb HaTUBHbIN
pe3yabTaTt

[lpeobpasoBaTb pe3yabTaT B
TUNU3MPOBAHHbBIV 06beKT

processor.FindAll<T>(x => expression<T>)

|

processor.Execute()

|

|IEnumerable<IDictionary<string, object>>

|

ToObject<T>()
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®a3bl paboTbl AMHAMMUYECKOIO NPOL,ECCOPa KOMaHA

BbizoB meToaa API ¢ processor.FindAll(dynamic)
AVNHAMNYECKMM BblpaXKeHUeMm

processor.Execute()

|

MpeobpasoBaTb HATUBHbIN ToObject<DynamicResultCollection>()
pe3y/nbTaT B AMHAMUYECKNI

IEnumerable<T> results

CnepoBatb pasam paboTbl
TUMN3MPOBAHHOTO NpOoLLeccopa

[peobpasoBaTb AMHAMMYECKUN
pe3y/bTaT BO MHOXECTBEHHbIN
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[lopaepKa pa3nMyHbIX NAATGOPM

* Kak TMNU3MpOBaHHbIN, TakK U AMHamMmn4yecknm APl peanmsylotca B
BMAE NopTaTMBHbIX bubamnortek (PCL) c nogaep>xkomn
COBPEMEHHbIX MAATGOPM

*TunusnpoBaHHaa bubanoTeka MOXET NOAAEPXKNBATD
ycTapeslwme naatdopmsbl, Takme Kak Silverlight 4 nan Windows
Phone 7, Ans KOTOpbIX OTCYTCTBYET NOAAEPXKKA ANHAMUYECKUNX
TUMNOB

*[Moaaepxka HoBbix naatdopm (.NET Core)
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3akito4yeHume

*[Mbknm ansamu APl TpebyeT 4O0NOAHUTENBHBIX YCUAUN
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3akito4yeHume

* [Mbkmn ansamH APl TpebyeT A0NOHNUTENBHbBIX YCUAUM

* 1ONO/IHUTE/IbHbIX 3aTPaTbl MOIYyT OKa3aTbCA Ype3MepPHbIMU, eCN
APl co3pgaetca 4na BHYTPEHHEro no/ib30BaHuA
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3akito4yeHume

* [Mbkum anzavH APl TpebyeT A0NOTHNTENBHBIX YCUAUM

* lOoNO/IHNTENbHbIX 3aTPaTbl MOrYT OKa3aTbCa Ype3mepHbiMU, ecnn APl cosgaetca ana
BHYTPEHHEero no/ib30BaHus

*[logaepxka cTaTUYeCckKnx n AMHaMU4YeCKMx TUMNOB B O4HOM U TOM
xe APl gaeTt paspaboTumkam BO3MOXHOCTb MCMOAb30BaHUA AP,
He MeHS CBOMX NPEeANOYTEHNM



3akito4yeHume

* [Mbkum anzavH APl TpebyeT A0NOTHNTENBHBIX YCUAUM

* lOoNO/IHNTENbHbIX 3aTPaTbl MOrYT OKa3aTbCa Ype3mepHbiMU, ecnn APl cosgaetca ana
BHYTPEHHEero no/ib30BaHus

* [loapepxxka CTaTUYECKUX U AMHAMUYECKNX TUMOB B O4HOM 1 TOM Xe AP| paet
pa3paboTymMkaM BO3MOXHOCTb MCNONb30BaHMA API, He MeHsIsi CBOMX NpesnoyYTEHNN

*EanHOXAbI pa306paBLINCL C TEXHUKOM HAaMMCAHUA AMHAMNYECKUX
PACLIMPEHWNN, B AAJbHENLLEM MX MOXHO MPUMEHSATb A4/151 HOBbIX
bnbanoTtek ¢ MMHMMAIbHBIMU AOMNONHUTENbHLIMM 3aTPaTaMu



[ecHa Ans ycBOEHUA NPOUAEHHOIO

| Broke My Static Types

rnoxoxxe Ha Queen



When compiler acts rough and ruthless
And the meaning is oh so clear

One thousand and one nasty errors
Begin to dance in front of you - oh dear

Are they trying to tell you something?

Your proxy classes are out of date

Or you merged your code with a wrong branch
Or maybe it is just getting late?
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t fina
t fina
t fina

Oh dear!

y
y
y

Nd
d

Nd

D
D

D

peNEC
peENEC

penec

broke my static types
broke my static types

- happened
- oh yeah
- | broke my types
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I'm one step from the roof edge
| know I'm not quite sublime
And | have only one chance left
Bind all my code at runtime

It won't be run until Monday

And by that time I'll be free
Running through yellow daffodils
Climbing on a banana tree
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| broke my static types

But | wrote @
nap

t fina
t fina

t fina

y
y
y

Nd

Nap

D

peNEC
peNeEC

penec

ynamic code

- happened
- aha
- dynamic code!
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B npourpeiwe BCnOMMHaeM cTpaTtermnto rmbpuaHoro AP

* OcHoBHOM APl ncnonb3yeT cTaTnyeckme TUMbl U HE COAEPXMUT CCbIIOK HA
System.Dynamic

* B ocHoBe APl —DSL, ocHoBaHHbIM Ha LINQ BbipaXeHMsX, OHN TPAHCAUPYIOTCS B
KaCTOMHbIe BblpaXeHuns

* lna kaxgoro metoaa API, cogepxawero napametp tuna LINQ BeipaxceHune, ecTb
aHa/IOrMYHbIV METOZ, C TUMOM KaCTOMHOIO BblpaXeHUs

* InHamMnyeckme pacluMpeHnsa TPAaHCANPYIOT ANHAMUYECKME PACLUMPEHUS B MOATUN
KaCTOMHOrO BblpaxeHus, peanamsytowmn IDynamicMetaObjectProvider

* InHammyeckme pacwmpeHus APl ynakoBaHbl B oTAeNbHbIM MOAY/b (assembly), koTopbin
yCTAHAB/AMBAETCA Ha NaaTdopMax ¢ nogaepxkom DLR
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I'm calling now funny methods

My properties’re weird it's true

| import System.Dynamic these days
But my dear how about you?
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t fina
t fina
t fina

y
y
y

Nd
Nd

Nd

D
D
D

peNeC
peNeEC

penec

wrote dynamic code
wrote dynamic code

oh yes
- dynamic code!

t's all dynamic code!

And there you have it!
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Cnacumbo!

* PaboTato B HopBeXckou komnaHum Miles

* JnekTpOoHHana noyTa: vagif.abilov@gmail.com
* Twitter: @ooobject

* GitHub: object

* Bnor: http://vagifabilov.wordpress.com/
* Cratbu Ha CodeProject

* [ogpepxmBato bubamoteky Simple.OData.Client, yuyacTByto B gpyrmnx
OMEHCOPCHbIX MPOEKTAX

* lcxoaHbIV KOZ, A0S 3TOW Npe3eHTaLuMM MOXHO NOCMOTPETb 34€eCh:
https://github.com/object/HybridSqglCommandBuilder



https://www.miles.no/
mailto:vagif.abilov@gmail.com
https://twitter.com/ooobject
https://github.com/object
http://vagifabilov.wordpress.com/
https://www.codeproject.com/Articles/Vagif-Abilov#Article
https://github.com/object/Simple.OData.Client
https://github.com/object/HybridSqlCommandBuilder

