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OnpeaeneHune Entity Framework

Entity Framework - 06beKTHO-OpUeHTUpPOBaHHaHA
TexHonorma Ha ©6a3e ¢penmBopka .NET ans
pabotbl ¢ 6azamm AaHHbIMW WM NO APYromy
rosopa 3To ORM.



ORM

ORM - TexHonorMa nporpaMmmmpoBaHUA,
KOTOpaA CBA3blBaeT 6a3bl AAHHbIX
C KoHUuenumaAmMn ObOBEKTHO-OPUEHTUPOBAHHDIX
A3bIKOB nporpamMmmmnpoBaHuUAa, co34aBaA

«BUPTYa/IbHYIO 0OBbEKTHYIO Ba3y AaHHbIX».



TeKkywana moaensb pabotbl ¢ b/

ADO.NET Disconnected Model Architecture

Database

NET
Application

Data Set

DataView

(©

Data Adapter Connection




[Mpennaraemasa moaenb pabotbl ¢ b/

L Application J

ORM interface |

Entity Framework
Entity Data Model (EDM)
Describes object-relational mapping
-

ADO.NET Provider

4

Queries/ Updates

Data Store 1



YTO NnomeHAaNnocb?

[Ta6nv|u,a } ‘ { Knacc }

[ Cronbus J - L CBoucTBa }
K/1lacca

{ CBAsu } ‘ { CcblnKku }




Cnocobbl B3anmogencrama ¢ b/1

Entity Framework npeanonaraetr TpW
BO3MOXHbIX cnocoba B3ammoaenctsma ¢ 6asou

NAHHDbIX:
 Database;
 Model first;
* Code first.



Database

Entity Framework co3pnaetr Habop Knaccos,
KOTOpble OTPa)KatoT moaenb KOHKpeTHoW 6a3bl
NAHHbIX.



Model first

CHayana pa3paboTynk co3gaetr moaenb 6a3bl
AaHHbIX, N0 KoTopon 3atem Entity Framework
co34aeT peasibHyto ba3y AaHHbIX Ha cepBepe.



Code first

Pa3paboTtunk co3gaeTr Knacc MoAenn AaHHbIX,
KoTopble byayT XxpaHuTtbca B 64, a 3atem Entity
Framework no ston moaenn reHepupyet 6a3y
NAHHbIX 1 ee Tabanubl.



CornaweHua No HAMMEeHOBaHUIO
B Code First



Tunbl SQL Servera n C# conoctasnaroTcA
cnegyowmm obpasom:

Int : int
bit : bool
char : string

date : DateTime
datetime : DateTime
datetime?2 : DateTime
decimal : decimal
float : double

money : decimal
nchar : string

ntext : string
numeric : decimal
nvarchar : string
real : float
smallint : short
text : string
tinyint : byte
varchar : string



NULL or NOT NULL BoT 4ém Bonpoc!

* Bce nepBuYHbIE KAOYM MO YMONYAHUIO UMEIOT
onpeaeneHne NOT NULL.

e Ctonbupl, conocTtaBnaemble CO CBOMCTBAMMU
CCbINOYHbIX TUNOB (string, array), B 6a3e AaHHbIX
umerotr onpepeneHne NULL, a Bce 3Hayumble
Tmnbl (DateTime, bool, char, decimal, int, double,
float) - NOT NULL.

e Echn csoncteo mmeet tmn Nullable<T>, To oHO
COMOCTAB/IAETCA CO CTONOLOM C onpeaeneHnem
NULL.



Kntoum ot KBapTUpPbI, rae AeHbru
nexar.

* Entity Framework TpebyeT SENZEIZE
NEePBUYHOTO KNKOYA, TaK KaK 3TO NO3BONAET eMy
OTCNeXmnBatb 0ObEeKTbl. [lo ymonyaHuio B
KayecTtBe Katoyen EF paccmaTpmBaeT cBOUCTBA C
MMEHEM Id NN [Ha3zeaHue muna]ld
(Hanpumep, Postld B knacce Post).

* Kak npasuno, kntoum nmetot tun int nam GUID,
HO TaK)Xe MOryT NpeacTaBniaTb U AH0OOU Apyrou
NPUMUTUBHbIN TUN.



Ha3BaHuA Tabanu n ctondbuos

e C nomouwpbto crneumanbHoro Knacca PluralizationService
Entity Framework nposBoaut conoctaBneHne mexay
MMEeHaMW KNACCOB moaenenm n mmeHamum tabnauu. Mpwu
5TOM Tabauubl MOAYYAOT MO YMONYAHUIO B KayecTBe
Ha3BaHMA MHOXECTBEHHOE YMCAO0 B COOTBETCTBUU C
npaBMAaMM aHINMNCKOTO A3blKa, Hanpumep, Knacc User -
Tabnunua Users, Knacc Person - tabnaunuya People (Ho He
Persons!).

 HasBaHMA cTONOLOB MOAYYalOT HA3BaHMA CBOMCTB
MoAenu.

 Ecnm Hac He ycTpamBaloT Ha3BaHMA Tabauu u ctonbuos
Mo YMOJIYaHUIO, TO Mbl MOXKEM NnepeonpeaennTb AaHHbIN
mexaHmn3m ¢ nomollbto Fluent APl nam anHoTauum.



[lpumep co3gaHmAa bl c nomoLybto
«Code first»

MNepentu K
cneaytouwen teme
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Tenepb nepBbiM AesioM A00aBMM HOBbIM Kaacc, KOTOPbIM byaeT
ONucbiBaTb AaHHble. [lycTb Hawe npuaoXKeHue byaer

nocsAweHo pabote c nosnb3oBaTtenamu. [lostomy gobasum B
NPOEKT HOBbIN Knacc User:

public class User
{
public int Id { get; set; }
public string Name { get; set; }
public int Age { get; set; }
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[Mocne yCTaHOBKM NakeTa A4obaBMM B MPOEKT HOBbIN Kaacc
UserContext:

class UserContext : DbContext

{
public UserContext()
base("DbConnection")
1}
public DbSet<User> Users { get; set;
}
}

N B using bubnnoreky:
using System.Data.Entity;
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OcHoBYy ¢yHKUMOHanbHOCTM  Entity Framework
COCTaBANAIOT KNACCbl, HaxoaAawmeca B MNPOCTPAHCTBE
nmeH System.Data.Entity. Cpean Bcero Habopa
KNAaccoB 3TOro0  MNPOCTPAHCTBA MMeH cneayet
BblAeNNTb caeaytouime:

* DbContext: onpenenser KOHTEKCT  AaHHbIX,
MCcNoab3yembl  ANA B3ammoaenctsma ¢ 6asoun
AAHHbIX.

* DbModelBuilder: conoctaBngaer kKnaccbl Ha A3blKe
CH# c cywHocTaAMM B 6a3e AaHHbIX.

* DbSet/DbSet<TEntity>: npeactasnser  Habop
CYLWHOCTEUN, XpaHALWMXCA B 6a3e AaHHbIX



B nobom npunoxeHumn, pabotarowmm c bf] yepes
Entity Framework, Ham Hy»XeH OyaeT KOHTeKCT (Knacc
npon3sBoaHbin oT DbContext) u Habop aaHHbIX DbSet,
yepes KOTOPbIM Mbl CMOXEM B3aMMOOEWUCTBOBATb C
Tabanuamum ns b/1.

B KOHCTPYKTOpE 3TOro Knacca Bbl3bIBAETCA KOHCTPYKTOP
6a30BOro Knacca, B KOTOPbIM Nepenaetrca CTPOKaA
"DbConnection” - 310 wma 6yaywen CTPOKMU
NOAKNOYEHUSA K Oa3e JaHHbIX.



N Tenepb Ham Haao YCTaHOBUTb NOAK/IOYEHME K Bba3e gaHHbIX. [Ona
YCTaHOBKM NogKkntouyeHna ob6blyHO ncnonb3yetca ¢pamnn KoHGUrypayumm
NPUNOXKEHMA. B NpoeKTax Ana AECKTOMHbIX NPUNOKEHNN Pann
KOHbUrypaumm HasbiBaeTca App.config.

Mocne 3aKpbiBatowero Tera </configSections> gobasnm cneayroLnii
3/1€MEHT:

<connectionStrings>
<add name="DbConnection"

connectionString="Data Source=MSSQL-2K8;Initial
Catalog=(Wma 6a3bl AaHHbIX);Persist Security Info=True;User
ID=(cBow noruH);Password=(cBon naponb)"

providerName="System.Data.SqlClient" />
</connectionStrings>
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MmeHum main.

static void Main(string[] args)

{

using (UserContext db = new UserContext())

{
// co3paem aBa obbekTa User
User userl = new User { Name = "Tom", Age = 33 };
User user2 = new User { Name = "Sam", Age = 26 };
// pobasnaem ux B 64
db.Users.Add(userl);
db.Users.Add(user2);
db.SaveChanges();
Console.WriteLine("06bekTbl ycCrnewHo coxpaHeHbl");
// nony4yaem obbeKkTbl U3 64 U BbIBOAMM HA KOHCO/b
var users = db.Users;
Console.WriteLine("Cnucok obbekToB:");
foreach (User u in users)
{
Console.WriteLine("{@}.{1} - {2}", u.Id, u.Name, u.Age);
}
}

Console.Read();
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[oTOBO!
[MpnbnnsuntenbHbIN BbIBOA,:

# | hleC Users/Aprém/ Desktop/Ent

0bbekTbl yCNewHo COoXpaHeHb
NCnucokKk 0bObLeKTOoB:

1.Tom - 33

I <an -

r —

[OTOBbIN NPUMEP MOXKHO NOCMOTPETHL B
npumepax:

«1_Mpumep noakntodeHmna Entity Framework v
nobaBneHna CTPOK»



OCHOBHble onepaunmn ¢ AaHHbIMU



OCHOBHble onepaunmn ¢ AaHHbIMU

BONbLWKMHCTBO onepaunm C AAHHbIMU
npegctasnatoT cobom CRUD-onepaumnm

(oXx TONbKO He nepesBoAUTE 3TO CJ/IOBO C
aHINTMNCKOrO)

(Create, Read, Update, Delete), 10 ectb
noJslydyeHme AaHHbIX, co34aHne, obHoBNEHME U
vaaneHue. Entity Framework no3sonsier nerko
NPOnU3BOAUTb AaHHbIe onepauunu.



[Tonmep

[na npnmepos c onepaumnamm BO3bMeM NPOCTEHbKYIO MOAeNb
Phone:

public class Phone

{
public int Id { get; set; }
public string Name { get; set; }
public int Price { get; set; }

}

N cneayowmi KNacc KOHTEKCTa AaHHbIX:
public class PhoneContext : DbContext

{
public PhoneContext() : base("DefaultConnection")

1}

public DbSet<Phone> Phones { get; set; }
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[lobaBneHmne

Ons po6aBneHuna npumeHaetca metoa Add() y obveKkra DbSet:

using (PhoneContext db = new PhoneContext())

{
s

Phone pl new Phone { Name "Samsung Galaxy S7", Price = 20000

Phone p2 = new Phone { Name

"iPhone 7", Price = 28000 };

// nobaBneHue

db.Phones.Add(pl);

db.Phones.Add(p2);

db.SaveChanges(); // COXpaHeHWe WU3MeHEHWMI

var phones = db.Phones.TolList();

foreach (var p in phones)
Console.WriteLine("{0} - {1} - {2}", p.Id, p.Name, p.Price);
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PegaktnpoBaHue

KOHTEKCT AaHHbIX cNocobeH OTCNeXKMBaTb M3MEHEHUA 0O BEKTOB,
No3TOMYy ANA peaakTUpoBaHMS 0ObeKTa AO0CTaTOYHO U3MEHUTb
ero cBOWcTBa M nocae 3Toro Bbi3BaTb meTtos SaveChanges():

using (PhoneContext db = new PhoneContext())
{

// nony4yaem nepBbii 06bEKT
Phone pl = db.Phones.FirstOrDefault();

pl.Price = 30000;
db.SaveChanges(); // COXpaHAeM WU3MeHeHuA



Ho paccmoTpum apyryto cutyauuto:

Phone p1l;
using (PhoneContext db = new PhoneContext())

{
¥

pl = db.Phones.FirstOrDefault();

using (PhoneContext db = new PhoneContext())
{
if(pl!=null)
{
pl.Price = 60000;
db.SaveChanges();

Tak Kak 06beKT Phone nonyyeH B 04AHOM KOHTEKCTE, @ U3MeHseTca Ans
N PYroro KOHTEKCTA, KOTOPbIN €ro He oTc/eXKmMBaeT. B utore nsmeHeHums
He coxpaHATCA.



YT0Obl N3MEHEHUNA COXPAaHUINCL, HAM ABHbIM 06pa3om Haao
YCTAQHOBUTb A8 €ro coctoaHMA 3HayeHune EntityState.Modified:

using (PhoneContext db = new PhoneContext())

{
if(pl!=null)

{
pl.Price = 60000;
db.Entry(pl).State = EntityState.Modified;
db.SaveChanges();

}



YnaneHue

Ona ynaneHna obbekTa npumeHaetca metoa Remove()
obbeKTa DbSet:

using (PhoneContext db = new PhoneContext())
{
Phone pl = db.Phones.FirstOrDefault();
if(pl!=null)
{
db.Phones.Remove(pl);
db.SaveChanges();



Ho Kak u B c/lyyae ¢ 06HOBNEHMEM 34eCb Mbl MOYKEM CTOJIKHYTbCH
C noxoxeun npobnemon, Korga ob6beKT nosydyaem m3 6asbl AaHHbIX
B npeaenax OAHOro KOHTEKCTa, a MblTaeMcsa yaAanuTb B APYrom
KOHTEKCTe. M1 B 3TOM Ccayvyae Ham Hago YCTaHOBUTb BPYYHYIO VY
obbekTa coctoaHme EntityState.Deleted:

using (PhoneContext db = new PhoneContext())
{
if(pl!=null)
{
db.Entry(pl).State = EntityState.Deleted;
db.SaveChanges();



MeTopa Attach

Ecnan obbeKkT nosnyyeH B OAHOM KOHTEKCTE, a
COXPaHAETCA B APYrOM, TO Mbl MOXKEM
YCTaHaBAMBATb Y HErO BPYYHYO COCTOSAHUSA
EntityState.Updated nnun EntityState.Deleted. Ho
eCcTb eLle 0ANH cnocob: c NOMOLLbIO METOAA
Attach y o6bekTa DbSet mbl moXem NnpuKpenuTtb
0OBEKT K TEKYLLLEMY KOHTEKCTY AdHHbIX:



Phone pl;
using (PhoneContext db = new PhoneContext())

{
}

// pehaKkTupoBaHue
using (PhoneContext db = new PhoneContext())

{

pl = db.Phones.FirstOrDefault();

if(pl!=null)

{
db.Phones.Attach(pl);
pl.Price = 999;
db.SaveChanges();

}

}
// ypaneHune
using (PhoneContext db = new PhoneContext())

{
if(pl!=null)

{
db.Phones.Attach(pl);
db.Remove(pl);
db.SaveChanges();

}
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CBA3n mexay Tabanuamum



CBA3b OAMH KO MHOTUM

CBsi3b OAMH-KO-MHOIMM peann3yeTca, ec/in oAHa MOAENb XPaHUT
CCbIIKY Ha OAMH OOBEKT Apyro moaenu, a BTOpas MOAesb
MOXET CCblNaTbCsA Ha KOMNEKUMIo OOBEKTOB MepBOM Moaenmu.
Hanpumep, B 04HOM KOMaHAE UrPaeT HECKO/IbKO UTPOKOB:

public class Player

{
public int Id { get; set; }
public string Name { get; set; }
public string Position { get; set; }
public int Age { get; set; }

public int? TeamId { get; set; }
public Team Team { get; set; }



public class Team

{

¥

public int Id { get; set; }
public string Name { get; set; } // Ha3BaHue KOMaHAbl

public ICollection<Player> Players { get; set; }
public Team()

{
}

Players = new List<Player>();

public class SoccerContext : DbContext

{

public SoccerContext() : base("SoccerContext")

{1}

public DbSet<Player> Players { get; set; }
public DbSet<Team> Teams { get; set; }
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JobasneHune 1 BbIBOA,:

using(SoccerContext db = new SoccerContext())

{

// co3paHue u pgobaBneHue mopenemn

Team t1 = new Team { Name = "BapcenoHa" };

Team t2 = new Team { Name = "Pean Magpua" };

db.Teams.Add(t1);

db.Teams.Add(t2);

db.SaveChanges();

Player pll = new Player { Name = "PoHangy", Age = 31, Position = "Hanapgawwun", Team = t2 };
Player pl2 = new Player { Name = "Meccu", Age = 28, Position = "Hanagawwuin", Team = t1 };
Player pl3 = new Player { Name = "XaBu", Age = 34, Position = "Mony3aumTtHuk", Team = t1 };
db.Players.AddRange(new List<Player>{pll, pl2,pl3});

db.SaveChanges();

// BbIBOL,

foreach(Player pl in db.Players.Include(p=>p.Team))

Console.WriteLine("{0} - {1}", pl.Name, pl.Team!=null? pl.Team.Name:"");
Console.WritelLine();
foreach(Team t in db.Teams.Include(t=>t.Players))

{
Console.WriteLine("KomaHga: {0}", t.Name);
foreach(Player pl in t.Players)
{
Console.WriteLine("{0} - {1}", pl.Name, pl.Position);
}
Console.WriteLine();
} 42



Cnocobbl 3arpy3Kkun n nonyyeHus
CBA3aHHbIX AaHHbIX

B Entity Framework ectb Tpu cnocoba 3arpy3ku
NAHHbIX:

* eager loading("*KagHaa 3arpy3ka")
* explicit loading("saBHana 3arpy3ka")
* lazy loading("neHunBasn 3arpy3ka")



Eager Loading

Cytb Eager Loading 3akntovaetca B TOM, YTOObl MCNO/b30BaTb
ONA NoArpy3KkM cBA3aHHbIX MO BHELWHEMY KUy AaHHbIX MeTos,
Include. Hanpumep, nonyymm Bcex UrPOKOB C UX KOMAHOAMMU:

using(SoccerContext db = new SoccerContext())

{
var players = db.Players.Include(p =>
p.Team).ToList();

foreach(Player p in players)
{

¥

MessageBox.Show(p.Team.Name);



be3 ncnonb3oBaHma metoaa Include mbl 661 He morin 6bI NOAYYUTL
CBAAI3aHHYIO KOMaHAy n ee cBoncTBa: p.Team.Name

CooTBeTCTBEHHO YTOObI noarpysmMtb K KOMaHAaM BCe€ JAdaHHblie 1O
UTPOKaM, Mbl MOXEM HAlNWMUCAaTb TakK:

using(SoccerContext db = new SoccerContext())

{
var teams = db.Teams.Include(t =>
t.Players).TolList();

foreach (var t in teams)

{
Console.WriteLine($"{t.Name}");
foreach(var p in t.Players)
Console.WriteLine($"{p.Name}");
}



Explicit Loading

ABHaA 3arpyska npeaycmaTuBaeT npumeHeHne metogda Load() ana 3arpysku
[AaHHbIX B KOHTEKCT. Hanpumep:

using(SoccerContext db = new SoccerContext())

{
var p = db.Players.FirstOrDefault();
db.Entry(p).Reference("Team").Load();
Console.WriteLine($"{p.Name} - {p.Team.Name}");

var t = db.Teams.FirstOrDefault();
db.Entry(t).Collection("Players").Load();
Console.WriteLine($"{t.Name}");
foreach(var pl in t.Players)
Console.WriteLine($"{pl.Name}");



* Ytobbl MoAarpysutb  AaHHble, 34ecb  UAaeT
obpaweHne K metoay db.Entry(), B KoTOpbIH
nepefaeTca HYXKHbIM 00beKT. [nAa noarpysku
CBA3QHHOro obbeKkTa, KOTopbIM He npeacTaBaAeT
Konnekuuto, ncnonblyetca metoq Reference(). B
3TOT MeToa,  nepepaetcd  HaBUraLMOHHOE
CBOMCTBO, MO KOTOPOMY HaAo MOArpy3uUTb
NaHHbIE.

Ecnu CBA3aHHbIE 0OBbeKT npeacrasnaer
Konnekuuto, To npumeHaetca meton Collection(),
B KOTOPbIXM TaKXe nepenaeTca HaBUTrauMOHHOE
CBOMCTBO B BUAE CTPOKMW.



Lazy Loading

Ewe oamH cnocob npeacrtaBnAeTr TaK Ha3blBaemas
"neHnsan 3arpys3Kka' maun lazy loading. Mpu Takom cnocobe
noarpy3kn npu nepBom obOpaleHnnm K ob6bekTy, ecau
CBA3AaHHbIE AAaHHbIE HE HYXHbl, TO OHM He NoArpyrKaroTca.
OAHaKoO Npu NepBOM Ke obpallleHMM K HaBUTraLMOHHOMY
CBOWCTBY 3TW AaHHble aBTOMAaTUUYECKU MOATPYKatTCA U3
6.

[Mpn Ncnoab30BaHUN NIEHUBOMN 3arpy3Kn HaJ0 UMETb B BUAY
HEKOTOpPble MOMEHTbl Npu 0OBABNEHUU KnaccoB. Tak,
K/1aCcCbl, UCNONb3YIOLWME NEHMBYIO 3arpy3Ky AONXKHbl ObITb
nybAnYHbIMM, @  WMX  CBOMUCTBA  AO/MKHbI  UMETb
moamndunkatopbl public u virtual. Hanpumep, Knaccol Player
n Team MoryT MMeTb cneayrouiee onpeaeneHume:



public class Player

{
public int Id { get; set; }
public string Name { get; set; }
public string Position { get; set; }
public int Age { get; set; }

public int? TeamId { get; set; }
public virtual Team Team { get; set; }

}

public class Team

{
public int Id { get; set; }
public string Name { get; set; } // Ha3BaHue KOMaHApl
public string Coach { get; set; } // TpeHep

public virtual ICollection<Player> Players { get; set; }

public Team()
{

}

Players = new List<Player>();
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B sTom cnyyae Ham He noTpebyeTca NCNOb30BaTb Kakne-To
AOMoJIHUTEeNbHble meToAabl, Kak Include naun Load:

using (SoccerContext db = new SoccerContext())
{
var players = db.Players.TolList();
foreach (var p in players)
Console.WriteLine($"{p.Name} - {p.Team.Name}");

var teams = db.Teams.TolList();
foreach (var t in teams)

{
Console.WriteLine($"{t.Name}");
foreach (var p in t.Players)
Console.WriteLine($"{p.Name}");
}
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[Mpumep co3aaHmA NPUNOHKEHUA C
BU3yaJsibHbIMU popmamm ana paboTbl C
NAHHbIMMW



Co3aaaMM NOJIHOLUEHHOE NPUIOKEHUE, KOTOPOE
byaeTr BbINONHATL BCe 3TU onepauuun. WTak,
co3gaamm HoBbIM NpoekT no Tuny Windows
Forms. HoBoe npunoxkeHune byaner paboTtaTb C
6ason paaHHbIX ¢yTbonncToB. B  KayecTtBe
noaxoaa B3ammoaenctema ¢ b1 Bbibepem Code
First.



BHayane nobaBmm B NPOEKT HOBbIN Kacc, KOTOPbIN
onucbiBaeT moaenb pyTbonncTos:

class Player

{

DU
DU
DU

DU

plic
plic
plic

plic

int Id { get; set; }

string Name { get; set; }
string Position { get; set; }
int Age { get; set; }
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TyT BCero yeTbipe cBOUCTBA: id, MMsa, No3nLUMA Ha NOse U BO3PaAcCT.

Tak*ke gobasmnm B npoekT Yepe3 NuGet naket Entity Framework
N HOBbIN KNAacC KOHTEKCTA AaHHbIX:

using System.Data.Entity;

class SoccerContext : DbContext

{
public SoccerContext()

base("DefaultConnection")

1}

public DbSet<Player> Players { get; set; }
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dann KoHdurypaumnm app.config nocne cekumm configSections pobaBum ysen connectionStrings, B KOTOpOom oOnpeaesMm CTPOKY
noaknodeHus DefaultConnection:

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<configSections>

<!-- For more information on Entitv Framework configuration, visit
http://go.microsoft.com/fwlink/?LinkID=237468 -->

<section name="entitvFramework" tvpe="Svstem.Data.Entitv.Internal.ConfigFile.EntitvFrameworkSection,
EntitvFramework. Version=6.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089"
requirePermission="false" />

</configSections>
<connectionStrings>
<add name="SoccerDb"

connectionString="Data Source=MSSQL-2K8;Initial Catalog=LINQ;Persist Security Info=True;User
ID=;Password="

providerName="System.Data.SqlClient" />
</connectionStrings>
<startup>
<supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.5" />
</startup>
<entityFramework>

<defaultConnectionFactory type="System.Data.Entity.Infrastructure.LocalDbConnectionFactory,
EntityFramework">

<parameters>
<parameter value="mssqllocaldb" />
</parameters>
</defaultConnectionFactory>
<providers>

<provider invariantName="Svstem.Data.SalClient"
type="System.Data.Entity.SqlServer.SqlProviderServices, EntityFramework.SglServer" />

</providers>
</entityFramework>
</configuration>
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Tenepb BM3yasibHaA 4acTb. [1o ymonyaHUIO B NpoeKTe
yKe ectb dopma Forml. lobaBum Ha Hee anemeHT

DataGridView,

KOoTopbin bByaer oTobpa)kaTb Bce

AaHHble U3 b/Jl, a TakXe TpU KHOMKKM Ha Kaxgoe

aencreue -

nobasneHune, pPeaaKTUPOBAHME,

yaaneHue, 4ytobbl B UTore popma Bbirisaaena Tak:

<

Meccu

Posttion

MNonysawmTHMK 25

e e e 2

Hofaeuts

Mamennts
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* Y snemeHTa DataGridView yctaHOBMM B OKHe CBOWCTB A/
ceonctea AllowUserToAddRows 3HauyeHue False, a ans
csounctBa SelectionMode 3HauyeHune FullRowSelect, yTobObI
MOXHO Obl/10 BblAENATb BCIO CTPOKY.

* 370 OoCcHOBHaA ¢opma, HO aobaBneHne U peaaKTUPOBaAHUE
06beKTOB Yy Hac byaetT NpomncxoamTb Ha BCMOMOraTe/IbHOMN
dopme. UTak, nobaBMm B NPOEKT HOBYIO PpOpPMY, KOTOPYIO
Ha3oBem PlayerForm. OHa byaet umeTb cneayowmnm Bua,:

5 Playerform - &

PyTOOMMCT

Mran |

Mosuwmn MonysawmTHIK W

0

4k

Bospact

oK Cmaena




e 340eCb Y HAac TEKCTOBOe nosae ANA BBOAA WMMEHMW,
Aanee Bbinagaowmm cnmcok ComboBox, B
KOTOPbIKM Mbl 4epe3 cBOUCTBO Items gobasnsaem
yeTblpe no3uumn. W nocnepHee none -
NumericUpDown gna sBoaa 4yuncen ANA yKa3aHUA
BO3pacTa. Y BCex 3TUX Tpex MnoJen YCTaHOBUM
ceonctBo Modifiers pasBHbim Protected Internal,
4ytobbl 3TM nona OblAM AOCTYNHbI M3 [/1aBHOWU

dopMmbl.
* TaKkKe ecTb ABe KHonku. [1na KHonkn "OK" B OKHe
ceoncte ana ceonctBa DialogResult ykaxkem

3HayeHune OK, a ana kHonkn "OTmeHa" gna Toro xe
CBOMCTBA YCTaHOBMM 3Ha4YyeHue Cancel.



HuKakoro koaa gaHHaA ¢opma He byaeT coaeprkaTb.
Tenepb nepenagem K ocHoBHou dopme Form1l, KoTopasa u
byget cogepKaTb BCIO NOTUKY. Becb ee Koga;:

SoccerContext db;
public Forml()
{

InitializeComponent();

db = new SoccerContext();
db.Players.Load();

dataGridViewl.DataSource =
db.Players.Local.ToBindinglList();

}



// pnobasneHue
private void buttonl Click(object sender, EventArgs e)

{

PlayerForm plForm = new PlayerForm();
DialogResult result = plForm.ShowDialog(this);

if (result == DialogResult.Cancel)
return;

Player player = new Player();
player.Age = (int)plForm.numericUpDownl.Value;

player.Name = plForm.textBoxl.Text;
player.Position = plForm.comboBox1l.SelectedItem.ToString();

db.Players.Add(player);
db.SaveChanges();

MessageBox.Show("HoBbit 06bekT gobaBneH");
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// peBakTupoBaHue
private void button2_Click(object sender, EventArgs e)

{
if (dataGridViewl.SelectedRows.Count > 0)

{
int index = dataGridViewl.SelectedRows[©@].Index;
int id = 0;
bool converted = Int32.TryParse(dataGridViewl[®, index].Value.ToString(), out id);
if (converted == false)
return;

Player player = db.Players.Find(id);

PlayerForm plForm = new PlayerForm();
plForm.numericUpDownl.Value = player.Age;
plForm.comboBox1l.SelectedItem = player.Position;
plForm.textBoxl.Text = player.Name;

DialogResult result = plForm.ShowDialog(this);

if (result == DialogResult.Cancel)
return;

player.Age = (int)plForm.numericUpDownl.Value;
player.Name = plForm.textBox1l.Text;
player.Position = plForm.comboBoxl.SelectedItem.ToString();

db.SaveChanges();
dataGridViewl.Refresh(); // obHoBnsem rpus
MessageBox.Show("06bekT obHOBNEH");



// ybaneHune
private void button3 Click(object sender, EventArgs e)

{
if (dataGridViewl.SelectedRows.Count > 0)

{
int index = dataGridViewl.SelectedRows[@].Index;
int id = 0;
bool converted = Int32.TryParse(dataGridViewl|[o,
index].Value.ToString(), out id);
if (converted == false)
return;

Player player = db.Players.Find(id);
db.Players.Remove(player);
db.SaveChanges();

MessageBox.Show("06bekT ypanen");
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ROMMeHTapum K npumepy

YT106bI NONYYMTL AaHHbIE U3 64, NCNONb3YETCH
BbiparkeHue db.Players. OagHako Ham Hago Kpome
TOrO BbIMNOJIHUTb NPUBA3KY K 3N1EMEHTY
DataGridView n auHamun4yeckm otobpakaTb Bce
N3MEHEeHUS B cayyae gobaBneHus,
peaaKTUPOBAHUA UK yaaneHua. [Nosatomy BHa4vane
ncnonb3yetca metop db.Players.Load(), KoTopbii
3arpy*aet AaHHble B 06beKT DbContext, a 3aTtem
BbinonHAeTca npusa3Ka (dataGridViewl.DataSource
= db.Players.Local.ToBindingList())



Mpun pobaBneHnn obbeKTa ncnonblyeT BTopaa dopma:
Player player = new Player();
player.Age = (int)plForm.numericUpDownl.Value;
player.Name = plForm.textBoxl.Text;

player.Position =
plForm.comboBox1.SelectedItem.ToString();

db.Players.Add(player);
db.SaveChanges();

Nna nobaBneHna obbekTa ncnonblyetca metoa Add,
onpegeneHHbIN y Knacca DbSet. B aToT metoa nepepaetcs
HOBbIN OOBEKT, CBOMCTBA KOTOPOTro GOpMUPYHOTCA U3 NOEN
BTOpOon popmbl. MeToa Add yctaHaBamBaeT 3HayeHne Added
B Ka4ecTBe COCTOAHMA HOBOro obbekTa. [NNosTtomy meTtoz,
db.SaveChanges() creHepupyeT BbipaxKeHune INSERT ans
BCTaBKM moaenu B Tabauuy.



PepaktuposaHue

PenaKTUPOBAHME MMEET MOXOXKYI NOTUKY. TONIbKO
BHa4yase Mbl nepesaem 3Ha4eHMA CBOUCTB 0ObeKTa BO
BTOpPYO POpMY, a NOC/E MOJIy4aeM C Hee XKe
N3MEHEHHbIe 3Ha4YeHUA ANA CBOUCTB OObEKTA.

B 1aHHOM Cc/ly4ae KOHTEKCT AaHHbIX aBTOMaTUYECKM
OTC/IE}KMBAET, YTO OOBEKT Obl/1 USMEHEH, U NPU BbI3OBE
meToaa db.SaveChanges() 6yaet choopmmnposaHo SQL-
BbipaxKeHne UPDATE ana naHHOro obbeKkTa, KoTopoe
0bHOBUT 0O6BHEKT B ba3e AaHHbIX.

YpaneHue

C yaaneHmem npoLule Bcero: nosy4yaem no id Hy*KHbin
ob6beKT B 64, 1 nepegaem ero B MeTos,
db.Players.Remove(player). laHHbI meTOA YyCTaHOBUT
cTaTyc obvekTa B Deleted, bnarogapa yemy Entity
Framework npu BbinonHeHun metoaa db.SaveChanges()
creHepupyet SQL-BbiparkeHne DELETE.



KOoHel npumepa

[OTOBbIN NPUMEP MOMKHO NOCMOTPETH B
npumepax:

«2_Entity Framework Form. [lobasneHnue,
M3MEHeHne, yaaneHune 3annceun B Tabanue»

«J1eHb TpyAontobUt0: HEe NEHUCH OTAOXHYTb!»
Annwep ®ans



[Mpmep co3aaHmMAa NPUNOKEHUA C
BU3YabHbiMK dopMmamm ana paboTbl ¢
NAaHHbIMU ABYX TabaunL, co CBA3bIO
OAUH KO MHOTUM



* Bocnonb3yemca TEOpPEeTUYECKUM MaTepUanom
13 NPOLL/ION TEMbI U CO34aaUM HOBOE
NPUAOXeHUe, B KOTOPOM DyaeT peasin3oBaHa
CBA3b OAMH-KO-MHOTrMM. [na peanmsaumnm
nonobHou cBaA3un byaem ncnonb3oBatb lazy
loading.

* Co3paamm HosbIM npoeKT Windows Forms.
[MepBbim genom nogxkntoumm yepes NuGet
Entity Framework n no6asmum Bce Hawu
moaenun. Utak, nobasnum cneayrolme Knacebi:



using System.Data.Entity;

public class Player

{

public int Id { get; set; }

public string Name { get; set; }
public string Position { get; set; }
public int Age { get; set; }

public int? TeamId { get; set; }
public virtual Team Team { get; set; }
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public class Team

{
public int Id { get; set; }
public string Name { get; set; } // Ha3BaHue KomaHApl
public string Coach { get; set; } // TpeHep

public virtual ICollection<Player> Players { get;
set; }

public Team()

{

Players = new List<Player>();
}
public override string ToString()
{

return Name;
}
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class SoccerContext : DbContext
{
public SoccerContext()
base("SoccerDb")

1}

public DbSet<Player> Players {
get; set; }

public DbSet<Team> Teams { get;
set; }

¥
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* B Hawem rpadpumyeckom npunoxkeHumn byaet
yeTbipe popmbl: ANs cnucka ¢pyTbonncTos, ANA
CMUCKa KomaHa, Ans
nobasneHusa/pepnaktmposaHua ¢ytbonuncra n ana
nobasneHus/M3ameHeHNAa KOMaHabl.

* [lycTb dOpMa, KOTOPAA Y*Ke ecTb N0 YMOIYaAHUIO,
byaoeT npeactaBnAaTb pyr6ONNCTOB U UMETH
cneayowmm sua.:

Haszeanwe MozuwA BospacT Komanoa

—_

PoffeH Hananawimii bagapun

72



3aecb y Hac anemeHT DatatGridView gns otobpaxkeHua gaHHbIX, a
TaK»Ke TPU KHOMKKU ansa nobasneHuna/penaktmpoBaHusa/yoaneHmna u
O/lHa KHOMKa A5 BbI30Ba OKHa € pyTOONbHBIMM KOMaHAAMM.

NTakK, B npeablayLmnx TeEMax Mbl y»Ke PpacCMaTpUBa M NPUBA3KY
AaHHbIX K DataGridView. MNpu npuBsA3Ke Ana KaXKa0ro cBOMUCTBA
co3aaetca ctonbeu,. OgHaKko cBomncteo Teamld Ham He Hy»XHO. [1a u
6b110 6b1 HENNOXO, ecnn bbl B Ka4YecTBe 3aro/1I0BKOB OTObparkaincb
Te Ha3BaHMA, KaKMe Mbl XOTMM, @ HE Ha3BaHMA CBOUCTB. [ToaTomy
Bbigenmm DatatGridView M okHe cBOMCTB Hanvaem A5 Hero
csoucTtBo DataSource. Haxkmem, 4Tobbl YCTaHOBUTb A8 HETO
3Ha4YeHue, 1 Ham O0TOObPa3nTCA OKHO BbiIbOpPa NCTOYHUKA AAHHbIX:

v

*8 Add Project Data Source...

Click the 'Add Project Data Source...' link to
connect to data.

DataSource (none) Y]
DefaultCellstyle  DataGridViewCellSty




Haxkmem Ha ccbinky Add
Project Data Source.... i
locne 3Toro Ham S © &
OTKPOEeTCA OKHO MacTepa
H a CTp O l‘/’I KU U CTOL‘l HUK a Lets you choose objects that can later be used to generate data-bound controls
NAHHbIX, B KOTOPOM HaM

Haao BbibpaTtb Object:

A 3aTem Ha cn eayruem B oo
Expand the referenced assemblies and namespaces to select your objects. If an object is missing from a referenced

I I I a I-e I I a M OTO 6 a 3 MTCH assembly, cancel the wizard and rebuild the project that contains the ohject.
p What objects do you want to bind to?

4[]8 CodeFirstManyToMany Add Reference...

CTPYKYpPa NPOEKTA, B L2

[* SeccerContext

KOTOPOW B OA4HOM U3 [ —
y3f| O B H a D’]pleM H a LLI b CIE EntityFramework SqiServer
knacc Player:

Hide systern assemblies




Mocne storo B DataGridView 6yayt nobaBneHbl
3aro/1I0BKM No UMeHam cBOUCTB. lNepenaem B
csomncteo Columns y DataGridView. B cBoucTtse
HeaderText yctaHOBMM ANs BCEX 3aroN10BKOB
npeanoYTnTeIbHOE Ha3BaHME, KOTopoe byaeT
oTOobpaXKaTtbca, a ctonbeuy, Teamld yoanum.

Selected Columns:

Id
Mozmuna
Bospacr
Teamld
KomaHaa

Bound Column Properties

+ [y
+ 4 Appearance ~
DefaultCellStyle DataGridViewCellStyle { }
HeaderText
ToolTipText
Visible
4 Behavior
ContextMenuStrip
MaxlnputLength

Resizable

The capticn text on the column's header cell.

75



[MonobHbIM 06pa3om

caenaem rpapuUyecknim

MHTEPPEencC n Ans
dopMbl C KOMaHOaMU,
Ha30BeM ee, K

npumepy, AllTeams:

3necb TakKe DataGridView gns
OTOOpParKeHMA CNUCKA KOMAH/, a TaKKe
none ListBox n KHonka 'CoctaB' ans
BbIBOJa B 3TOM MOJ1e BCEX UTPOKOB
BbiIOpaHHOM KOMaHAbl. —

[o6aBnM TaKXKe AONONHUTENIbHbIE =
dopMbl ANA CO3AaHUA U USMEHEHUA Kovaras
UrPOKa N KomaHabl. Popma ANAa UrpokKa,
Ha3osem ee PlayerForm:

| Mony=aLUnMTHIK

0




* 3[4eCb TEKCTOBOE Nnose 414 UMeHU UrPoKa, aNeMeHT
NumericUpDown gna ykasaHuAa Bo3pacTta, U ABa
snemeHta ComboBox.

 [na kHonku 'OK'y ceouncTBa DialogResult yctaHoBMM
3HayeHune OK, a y KHOKNKK 'OTMeHa' yCTaHOBUM
3HayeHune Cancel. U nameHmnm y Bcex nonen 3HavyeHue
ceonctBa Modifiers c Private Ha Protected Internal.

* U dopma ana co3gaHmna komaHabl TeamForm:
a5 TeamForm - =

Komanna

HaszeaHue

Tpexep

oK OmaeHa

[1na KHONOK M Noneun TaK*Ke HacTPOMM CBOUCTBO
DialogResult u Modifiers, Kak n y npeapiayuien Gopmbi.



Koa rnaBHOM $OpMbI C UTPOKAMMU:
SoccerContext db;

public Form1()

{

InitializeComponent();

db = new SoccerContext();
db.Players.Load();

dataGridView1.DataSource =
db.Players.Local.ToBindingList();

}
// bobasnerHue

private void buttonl_Click(object sender,
EventArgs e)

{

PlayerForm plForm = new PlayerForm();

// “3 KomaHg, B 64 dpopmmnpyem Cnmncok
List<Team> teams = db.Teams.TolList();
plForm.comboBox2.DataSource = teams;
plForm.comboBox2.ValueMember = "Id";

plForm.comboBox2.DisplayMember =
"Name";

DialogResult result =
plForm.ShowDialog(this);

if (result == DialogResult.Cancel)
return;

Player player = new Player();

player.Age =
(int)plForm.numericUpDown1.Value;

player.Name = plForm.textBox1.Text;

player.Position =
plForm.comboBox1.Selectedltem.ToString();

player.Team =
(Team)plForm.comboBox2.Selectedltem;

db.Players.Add(player);
db.SaveChanges();

MessageBox.Show("HoBbilh pyTbONUCT
nobasneH");

}



// pepakTnposaHue
private void button2_Click(object sender, EventArgs e)

{

if (dataGridView1.SelectedRows.Count > 0)

{
int index = dataGridView1.SelectedRows[0].Index;
intid =0;
bool converted = Int32.TryParse(dataGridView1][O,

index].Value.ToString(), out id);
if (converted == false)
return;

Player player = db.Players.Find(id);

PlayerForm plForm = new PlayerForm();
plForm.numericUpDown1.Value = player.Age;
plForm.comboBox1.Selectedltem = player.Position;
plForm.textBox1.Text = player.Name;

List<Team> teams = db.Teams.TolList();
plForm.comboBox2.DataSource = teams;
plForm.comboBox2.ValueMember = "Id";
plForm.comboBox2.DisplayMember = "Name";

if(player.Team!=null)

plForm.comboBox2.SelectedValue =
playerTeam.Id;

DialogResult result = pl[Form.ShowDialog(this);

if (result == DialogResult.Cancel)
return;

player.Age = (int)plForm.numericUpDown1.Value;
player.Name = plForm.textBox1.Text;

player.Position =
plForm.comboBox1.SelectedItem.ToString();

player.Team =
(Team)plForm.comboBox2.Selectedltem;

db.Entry(player).State = EntityState.Modified;
db.SaveChanges();

MessageBox.Show("O6beKkT o6HoBNER");

}
}



// ynanenue
private void button3_Click(object sender, EventArgs e)

{
if (dataGridView1.SelectedRows.Count > 0)

{
int index = dataGridView1.SelectedRows[0].Index;
intid =0;
bool converted = Int32.TryParse(dataGridView1[0, index].Value.ToString(), out id);
if (converted == false)
return;

Player player = db.Players.Find(id);
db.Players.Remove(player);
db.SaveChanges();

MessageBox.Show("O6beKkT yaaneH");

}
}

// oTKpbiBaem hpopmy ¢ KOMaHAAMM
private void button4_Click(object sender, EventArgs e)
{

AllTeams teams = new AllTeams();

teams.Show();

}



Koa dopmbl KomaHA;: tmForm.ShowDialog(this);
SoccerContext db;

public AllTeams() if (result ==

{ DialogResult.Cancel)
InitializeComponent(); return;
db = new SoccerContext(); Team team = new Team();
db.Teams.Load(); i team-NaE;nefT |
dataGridView1.DataSource = tMrorm.textsoxd.lext;

db.Teams.Local ToBindingList(); team.Coach =
) tmForm.textBox2.Text;

// nobasneHue

private void buttonl_Click(object db.Teams.Add(team);
sender, EventArgs e) db.SaveChanges();
{ MessageBox.Show("HoBbi

0bbeKT nobasneH"):
TeamForm tmForm = new A );

TeamForm(); }
DialogResult result =



// NpoCcMOTp cnncKa UTPOKOB KOMaHAbI

private void button4_Click(object sender,
EventArgs e)

{
if (dataGridView1.SelectedRows.Count > 0)
{

int index =
dataGridView1.SelectedRows[0].Index;

intid =0;
bool converted =

Int32.TryParse(dataGridView1][O,
index].Value.ToString(), out id);

if (converted == false)
return;

Team team = db.Teams.Find(id);

listBox1.DataSource = team.Players.ToList();

listBox1.DisplayMember = "Name";
}
}

private void button3_Click(object sender, EventArgs

e)

{
if (dataGridView1.SelectedRows.Count > 0)

{

intindex =

dataGridView1.SelectedRows[0].Index;
intid =0;
bool converted =

Int32.TryParse(dataGridView1][O,
index].Value.ToString(), out id);

if (converted == false)
return;

Team team = db.Teams.Find(id);
team.Players.Clear();
db.Teams.Remove(team);
db.SaveChanges();

MessageBox.Show("O6beKkT yganeH");



// pepaKktTMpoBaHue team.Coach;

private void button2_Click(object

sender, EventArgs e) DialogResult result =

{ tmForm.ShowDialog(this);
if (dataGridView1.SelectedRows.Count if (result == DialogResult.Cancel)
>0) return;
{
int index = team.Name =
dataGridView1.SelectedRows[0].Index; tmForm.textBox1 Text;
intid = 0; team.Coach =
bool converted = tmForm.textBox2.Text;

Int32.TryParse(dataGridView1[0,

index].Value.ToString(), out id); db.Entry(team).State =

if (converted == false) EntityState.Modified;
return; db.SaveChanges();
MessageBox.Show("Ob6beKT
Team team = db.Teams.Find(id); obHoBneH");
}
TeamForm tmForm = new }
TeamForm();

tmForm.textBox1.Text =
team.Name;

tmForm.textBox2.Text =



KoHeu npumepa

[OTOBbIN NPUMEP MOXKHO NOCMOTPETDH B
npumepax:

«3_Entity_Framework Form. Co3aaHune Tabnunu
CO CBA3b OAUH KO MHOTUM»



MHuumannsauma 6a3bl AaHHbIX

Ecnn Ham Heobxoammo, 4Tobbl NP NEPBOM
obpalleHnmn basa AaHHbIX yXKe bblna 3anoHEeHa
HEKOTOPbIMU Ha4YabHbIMU 3HAYEHUAMMU, TO Mbl
MOXeM NPOU3BECTU €e UHULMANMN3ALULO.

NHnumanunsauma nponucxoamT Npm nepBom
obpalleHUN K KOHTEKCTY AaHHbIX.



Ons  WMHUUMANKU3ALUN  Mbl MOXKEM WCMONb30BaTb OAUH U3
K/J1aCCOB MHULUMANMN3ATOPOB, KOTOpPble UMETCA B bubnunoteke
NET:

CreateDatabaselfNotExists: nHMUMann3saTop, Ncnonb3yembi no
ymonyaHuto. OH He yaanAetr aBTOMATY4eCKM 0asy AaHHbIX WU
JaHHble, @ B C/lydae W3MeEHeHMA CTPYKTypbl Mmoaenem u
KOHTEKCTa AaHHbIX BblOpacbIiBaeT UCK/IIOYEHME.

DropCreateDatabaselfModelChanges: naHHbIN MHUUMaNn3aTop
NPOBEPAET HA COOTBETCTBME MOAENSM onpeaeneHusa Tabauvu B
6a3e AaHHbIX. U ecnn moaenn He COOTBETCTBYIOT onpeaeneHumto
Tabnunu, To 6a3a gaHHbIe nepeco3aaeTca

DropCreateDatabaseAlways: 3ToT MHUUManun3aTop byaert Bceraa
nepeco3aasatb 6a3y AaHHbIX.



Mcnonb3yem oAuH U3 MHULUMANMU3aToOpPOoB. [1ns 3TOro Ham HaJo nepeonpeaenuTb
meTop Seed:
class MyContextlnitializer : DropCreateDatabaseAlways<MobileContext>

{
protected override void Seed(MobileContext db)

{
Phone p1 = new Phone {Name = "Samsung Galaxy S5", Price = 14000 };

Phone p2 = new Phone {Name = "Nokia Lumia 630", Price = 8000 };

db.Phones.Add(p1);
db.Phones.Add(p2);
db.SaveChanges();



public class Phone

{
publicint Id { get; set; }
public string Name { get; set; }
public int Price { get; set; }

}

class MobileContext : DbContext

{
static MobileContext()

{

Database.SetlInitializer<MobileContext>(new MyContextlnitializer());

}

public MobileContext() : base("DefaultConnection")

{}
public DbSet<Phone> Phones { get; set; }



CobCTBEHHO MHUUMANM3aTOp Hacneayetca OT OAHOrO
M3  Bbille  PACCMOTPEHHbIX  KJ/JACCOB, KOTOPbIN
TUNU3npyeTca K/1accom KOHTEKCTa:
DropCreateDatabaseAlways<MobileContext>.

Bce pencrtsma nNo MWHUUMANU3AULUN MNPOUCXOOAT B
meToge Seed, a cama WHMUManM3auma npeanonaraeT
NPoCTOoe COXpaHeHue JAaHHbIX B 64 C NOMOLLbIO
KOHTEKCTa AaHHbIX.

YT0OblI MHMUManu3aTop cpaboTan, Hago ero BbI3BaTbH.
OauH wn3 cnocoboB BbI3OBA  MHUUMAAM3ATOPA
npeanonareT BbI30B €ro B CTaTU4ECKOM KOHCTPYKTOpe
KNlacca KOHTEKCTa.



LINQ 8 Entity Framework



OnpepneneHue

LINQ (Language-Integrated Query) npepactasnaet
NPOCTON U yAOOHbLIK A3bIK 3aNPOCOB K MCTOYHUKY
AAaHHbIX. B KayecTBe WCTOYHMKA [AAHHbIX MOXKET
BbICTYNaTb OOBEKT, peanusyowmm unHTeppenc
IEnumerable (Hanpumep, cTaHAAPTHbIE KOANTEKLMUY,
mMmaccuBbl), Habop AaHHbIX DataSet, nokymeHT XML.

Ho BHe 3aBMCUMMOCTM OT TunNa WuUCTodHuKa LINQ
NO3BO/IAET NMPUMEHUTb KO BCEM OAMH U TOT XKe
noaxon Ans BblIOOPKM AQHHDbIX.



CylwiecTByeT HECKONbKO pa3HoBuaHocten LINQ:

LINQ to Objects: npumenserca pgna pabortbl C
MaCCMBAMM N KONNEKLUNAMMU

LINQ to Entities: ncnonb3yetrca npu obpaleHnmn K
6a3am gaHHbIX Yepe3 TexHonoruto Entity Framework

LINQ to Sql: TexHonorma gocrtyna K gaHHbim B MS SQL
Server

LINQ to XML: npumeHseTtca npu pabote ¢ dannamm
XML

LINQ to DataSet: npumeHserca npu paboTte cC
ob6bekTom DataSet

Parallel LINQ (PLINQ): ncnonb3yetca ANnAa BbINONHEHUSA
napannenbHoOm 3anpocos



[MpocTtenwee onpeneneHmne 3anpoca LINQ
BbIrIAANT cneayrowmm obpasom:

from nepemeHHaa in Habop 0OLEKTOB
select nepemeHHasn;

YTob6bl MCcnoNb30BaTb PYHKLUMOHANbHOCTL LINQ,
ybegumecs, 4yto B  danne  NOAKIHOYEHO
NpPoCTPaHCTBO MMeH System.LINQ.



[lopmep Koaa

string[] teams = { "baBapua", "bopyccua", "Pean Magpug",
"MaH4yecTep Cutn", "NCX", "bapcenoHa" };

var selectedTeams = from t in teams // onpegenaem Kaxablii 0b6bekT
n3 teams kak t

where t.ToUpper().StartsWith("B")
//PunbTpaumna no KpuTepuw

orderby t // ynopsapgouymBaem no BO3paCTaHUK
select t; // Bblbupaem obbekT

foreach (string s in selectedTeams)
Console.WritelLine(s);
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NTak, yto genaet atoT 3anpoc LINQ? BbipaxeHue from t in teams
NpPOXoAUT NO BCEM 3/IeMeHTaM Mmaccmea teams v onpegenaer
KaXXAbIN 3/1IEMEHT KaK t. Icnoab3ya nepemMeHHYo t Mbl MOXeM
NpPoOBOAUTb HaA HEW Pa3Hble onepauuu.

HecmoTpa Ha TO, YTO Mbl HE YKa3biBaemM TUM NEPEMEHHOM t,
BblipaxeHuAa LINQ aBnatoTca cTporo TMnmn3nposBaHHbIMU. To eCcTb
cpeaa aBTOMATUYECKWU pacrno3HaeT, YTo Habop teams cocTomT u3
obbeKTOoB string, noaTomy nepemeHHan t byaet paccmaTpmBaTbCA B
KayecTBe CTPOKM.

Nanee c nomouwbto onepatopa where nposoauTtca dunbTpaumn
0b6beKTOB, U ecnn 0O6BEKT COOTBETCTBYET KpUTEPULO (B A@AHHOM
cny4vae HayanbHaA bykBa AosKHa ObiTb "B"), TO 3TOT 06BEKT
nepegaeTca ganblue.

OnepaTtop orderby ynopagouynsaeT no Bo3pacTaHUIO, TO €CTb
COPTUPYET BbiOpaHHbIe 0O BEKTHI.

OnepaTtop select nepenaet BbibpaHHbIE 3HAYEHMA B
pe3ynbTUPYIOLLYHO BbIOOPKY, KOTOpaa Bo3Bpallaetcsa LINQ-
Bblipa*KeHnem.



MeTtoabl pacwmnpeHuna LINQ

Kpome cTaHAQpTHOro CMHTaKcuca from .. in ..
select ana co3paHua 3anpoca LINQ mbl moxem
NPUMEHATb CNeLunanbHble MEeTOAbl PacMpPeHUs,
KOTopble onpeaeneHbl ANna nHtepdpenca
IEnumerable. Kak npaBuno, st metoabl
PEaANN3YIOT TY e PYHKLMOHANIbHOCTb, YTO U
onepatopbl LINQ Tvna where nnu orderby.



string[] teams = { "baBapua", "bopyccua", "Pean Magpua",
"MaH4yecTep Cutn", "NCX", "bapcenoHa" };

var selectedTeams = teams.Where(t =>
t.ToUpper().StartsWith("B6")).0OrderBy(t => t);

foreach (string s in selectedTeams)
Console.WritelLine(s);

e 3anpoc teams.Where(t=>t.ToUpper().StartsWith("B")).OrderBy(t => t)
byaeT aHanormyeH npeabiaywemy. OH COCTOUT M3 LENOYKM METO40B
Where n OrderBy. B KauecTtBe aprymeHTa 3T MeToAbl NPUHMMAIOT generat
NN nAMmbaa-BblparKeHme.

* He Kaxabl meToA, paclMPEHNs MMeeT aHanor cpean onepatopos LINQ,
HO B 3TOM C/ly4ae MOKHO co4veTaTb 06a noaxoaa. Hanpumep, ncnonblyem
CTaHAApPTHbIN cUHTaKcuc ling u metoa, pacwunpeHua Count(),
BO3BpPALLAOLWLNN KONNYECTBO 3N1EMEHTOB B BbIOOpPKE.
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CnUcok ncnonb3yembiX MeToaoB
pacwimnpeHua LINQ

Select: onpepenseT NpoeKLUMto BbIOPaHHbIX 3HAYEHUN

Where: onpegensetr punbTp BbIOOPKU

OrderBy: ynopaaoymMBaeT 31leMeHTbI NO BO3paCcTaHUIO
OrderByDescending: ynopaaoymBaeT 3/1eMeHTbI NO yObIBaHUIO

ThenBy: 3a4d€eT AO0NONHNTENIbHbIE KPUTEPUN ONA YNOPALAOYHNBAHNA SINEMEHTOB
BO3PaCTaHUIO

ThenByDescending: 3agaeT 40NONAHUTE/IbHbIE KPUTEPUN ANA YNOPAAOYNBAHUSA
31eMEHTOB NO YObIBaHMUIO

Join: coeanHaeT ABe KoAneKkunmn no onpeaeneHHoMy NpusHakKy
GroupBy: rpynnupyeT 3/1IEMEHTbI MO KoYy

ToLookup: rpynnupyeTt anemeHTbl N0 KAtoYyY, NPU 3TOM BCE 3/IEMEHTbI
n06aBNAOTCA B C/I0Bapb

GrouplJoin: BbIMNO/JIHAET 0A4HOBPEMEHHO COeANHEHNE KONNEKUMUNA U TPYNNNPOBKY
3/1EMEHTOB MO KN4y

Reverse: pacnonaraeT 3/leMeHTbl B 06paTHOM nopaake.



All: onpepenseTt, Bce N 31eMEHTbI KONNEKLUUN YAOBAATBOPAIOT
onpeaeneHHoMy yC/10BUIO

Any: onpegenseT, yaoBNeTBOPAET XOTA Obl OAUH 3/IEMEHT KONNEKLUUU
onpeaeneHHoOMY YC/I0BUIO

Contains: onpeaenaet, COAePXKUT N KONNEKUUA onpeaeneHHbIn 3N1eMeHT
Distinct: ygansaet aybaunpyrowmecsa sfemeHTbl U3 KoNneKuumn

Except: BO3BpalLL@eT pa3HOCTb ABYX KONNEKLMIO, TO €CTb Te 3/IEMEHTbI,
KOTOpble coaepaTca TO/IbKO B OAHOW KONNEKLU MU

Union: obbeanHaeT ase oa4HOPOAHbIE KONNEKLUU

Intersect: Bo3BpallaeT nepecevyeHne ABYX KONNEKLNM, TO ecTb Te
3/1IEMEHTbI, KOTOPble BCTPEYatoTCcA B 060UX KONNEKLMNAX

Count: NoAcUYMTbIBAET KOZIMYECTBO 3/IEMEHTOB KOJIJTIEKL MW, KOTOpPbIE
YZ0B/IETBOPAIOT ONpee/IeHHOMY YC/10BUIO

Sum: noacUYMNTbIBAET CYMMY YMCNOBbIX 3HAYEHUIM B KONJTEKLMU

Average: NoAcYMTbIBAET CpefiHee 3HaYEHUE YNC/IOBbIX 3HAYEHUIN B
KONNeKUuumn

Min: HAXoAUT MMHUMANbHOE 3HaYEeHME
Max: HaxoAUT MaKCMMabHOE 3HAYEHUE
Take: BbIbUpaeT onpegeneHHOe KOIMYECTBO 31EMEHTOB



Skip: nponyckaeT onpeaeneHHOe KOANYECTBO 3/IeMEHTOB

TakeWhile: Bo3BpalwaeT Uenoyky snNemeHTOB Noc/ieA0BaTe/IbHOCTU, A0 TEX Nop,
MNOKa YyCNOBUE UCTUHHO

SkipWhile: nponyckaeT anemeHTbl B N0C1€40BaTe/IbHOCTM, MOKAa OHMU
YAOB/IETBOPAIOT 3a4aHHOMY YC/IOBMIO, U 3aTEM BO3BpaLLAET OCTaBLuMecH
3/1eMEeHTbI

Concat: obbeanHaeT ABe KONNEKLUMN
Zip: 0bbeanHsaeT aBe KONJIEKUMM B COOTBETCTBMM C ONpeaeneHHbIM YC/I0BUEM
First: BbiBMpaeT nepBbiN 31€EMEHT KONJTIEKL MU

FirstOrDefault: BbiOMpaeT nepBbIr 3N1€MEHT KONNIEKLUN UM BO3BPALLAET 3HAYEHMUE
N0 YMO/TYAHUIO

Single: BbIbUpPaeT eAMHCTBEHHbIN 31EMEHT KONNEKLINU, eCNU KONJIEKUUS coaepanT
6onblue NN MeHblle OHOro 3/IEMEHTA, TO FTeHepPUpPYeTCA UCKIIOUYEHME

SingleOrDefault: BbibnpaeT nepBbIn 31IEMEHT KONNEKLUM NN BO3BPALLAET
3HayYeHme No YMOJTHaHULO

ElementAt: BbIbMpaeT aneMeHT Nocaea0BaTeIbHOCTU NO ONpeaeieHHOMY UHAEKCY

ElementAtOrDefault: BbiIbMpaeT asneMeHT KoNNeKUuM No onpeaeneHHOMY UHAEKCY
WNW BO3BPaLLaeT 3HaYeHue No YMOTYaHUIO, €C/IN UHAEKC BHE AOMYCTUMOTO
INanasoHa

Last: BbIOMpaeT nocieaHn 3NeMEHT KONNEeKLU UM

LastOrDefault: BbibupaeT nocneaHUN SNEMEHT KONNEKLMM MU BO3BPaLLLAEeT
3HaYeHne No YyMONYaHUIo



BbibopKa n npoeKkuua ns 6asol
AAHHbIX

Ons Bbibopkn npumeHaetca metog Where. Boibepem n3 64 sce
MoZenn, Npon3BoANTENb KOTOPbLIX - "Samsung':

using(PhoneContext db = new PhoneContext())

{
var phones = db.Phones.Where(p => p.Company.Name
== "Samsung");

foreach (Phone p in phones)

Console.WriteLine("{0}.{1} - {2}", p.Id,
p.Name, p.Price);

¥

[na BblIOBOPKM 0aHOro 06 beKTa Mbl MOXEM MCMNO/1Ib30BaTb METOA,
Find(). JaHHbI meToa, He siBAseTcA MeToaoMm Ling, oH onpeaeneH y
Knacca DbSet:

Phone myphone = db.Phones.Find(3); // Bbibepem snemMeHT
c id=3



Tenepb caenaem npoekyuto. lonyctmm, Ham Hago Ao6aBuTh B
pe3ynbTaT BbIOOPKM Ha3BaHMe KOMMaHUKU. Mbl MOXKeM UCMONb30BaTb
meTop, Include ana nogcoeanHEHUA K 0O bEKTY CBA3AHHbIX AAaHHbIX U3
npyrovt Tabnunubl: var phones = db.Phones.Include(p=>p.Company). Ho
He Bceraa Hy»KHbl BCeé CBOMCTBA BbibMpaembix 06bEKTOB. B aTOM
Cy4ae Mbl MOXKeM MPMMEHUTb MeTog, Select ana npoekumm
N3BNEYEHHbIX AaHHbIX HAa HOBbIW TUM:

using(PhoneContext db = new PhoneContext())
{

var phones = db.Phones.Select(p => new

{

Name = p.Name,

Price = p.Price,

Company = p.Company.Name
1)
foreach (var p in phones)

Console.WriteLine("{0} ({1}) - {2}", p.Name,
p.Company, p.Price);

}



B ntore metopg, Select n3 nonyyeHHbIX AaHHbIX CAPOELUMPYET HOBbIN
TMN. B AaHOM cny4dae mbl NOAYYUM AaHHbIE QHOHUMHOTO TUMNA, HO 3TO
TaKKe MOXKET ObITb onpeaeneHHbI Nonb3oBatenem TMn. Hanpumep:

public class Model

{
public string Name { get; set; }
public string Company { get; set; }
public int Price { get; set; }

¥

N cnpoeunpyem BbIOOPKY Ha 3TOT TUM:
var phones = db.Phones.Select(p => new Model
{
Name = p.Name,
Price = p.Price,
Company = p.Company.Name
})s
foreach (Model p in phones)

Console.WriteLine("{0} ({1}) - {2}", p.Name,
p.Company, p.Price);



CopTunpoBKa

[na ynopAago4YmMBaHMA NoJsiy4eHHbIX U3 64 AaHHbIX NO
BO3pacTaHuto cnyxut metoa OrderBy nnam onepartop
orderby. Hanpumep, otcopTmpyem obbeKTbl NO
BO3pacTaHuto no ceonctey Name:

using(PhoneContext db = new PhoneContext())

{
var phones = db.Phones.OrderBy(p =>
p.Name);

foreach (Phone p in phones)

Console.WriteLine("{0}.{1} - {2}",
p.Id, p.Name, p.Price);

¥



CoeanHeHune Tabnuuy,

[na o6beanHeHns Tabany, no onpeneneHHOMY KpUTEPUIO UCNONb3yeTca meTog, Join.
Hanpumep, B Hawem ciy4dae Tabamua tenepoHoB 1 Tabanua KOMnaHnii UMeeT o6 mi
KpUTEpUM - id KOMNaHMK, NO KOTOPOMY MOXKHO NPoBecTM 06beanHeHne Tabauu,:

using(PhoneContext db = new PhoneContext())
{
var phones = db.Phones.Join(db.Companies, // BTopou Habop

p => p.Companyld, // cBOWCTBO-cenekTop obbekTa u3
nepBoro Habopa

c => c.Id, // cBoncTBO-CcenekTop obbekTa M3 BTOpPOro
Habopa

(p, ¢) => new // pe3ynbTaT
{
Name = p.Name,
Company = c.Name,
Price = p.Price
})s
foreach (var p in phones)

Console.WriteLine("{0} ({1}) - {2}", p.Name, p.Company,
.Price);

' O
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MeTopa Join NpuHMMaET YeTblpe napameTpa:

* BTOpPYIO Tabnunuy, KOTopaa coeaAnHAETCA C
TeKyLlen

* CBOMCTBO 0ObeKTa - ctonbel U3 nepsou
Tabanubl, N0 KOTOPOMY UAET COeANHEHMNE

* CBOMCTBO 0bbeKTa - ctonbel, n3 BTopoun
Tabanubl, NO KOTOPOMY UAET COEANHEHNE

* HOBbIM OOBEKT, KOTOPbLIN NOJIy4aeTCA B
pe3ynbrate coeguHeHUn



ArperatHble onepauuu

Konunuectso anemeHTOB B BblOOpPKE
Metopa Count() no3BoaAeT HaUTU KONNYECTBO 3/1€EMEHTOB B
BbIOOpPKe:
using(PhoneContext db = new PhoneContext())
{
int numberl = db.Phones.Count();

// Hangem Kon-BO Moaesnien, KOTOpble B Ha3BaHUMU
cogepxaTt Samsung

int number2 = db.Phones.Count(p =>
p.Name.Contains("Samsung"));

Console.WriteLine(numberl);
Console.WriteLine(number2);
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ONAa HaxoKa4eHUA MUHUMAZIbHOIO, MAaKCMMaNbHOIoO U CpegHero
3Ha4YeHU No BbIbOpKe npumeHsatTcs PyHKumm Min(), Max() n
Average() cooTBeTCTBEHHO. Hanaem MMHUMaANbHYO, MAaKCMMANbHYIO U
CpeaHIo LEeHY MO MOAENAM:
using(PhoneContext db = new PhoneContext())
{
// MWHUMANbHaA UeHa
int minPrice = db.Phones.Min(p => p.Price);
// MakKCumanbHaA UeHa
int maxPrice = db.Phones.Max(p => p.Price);
// cpepoHAA uUeHa Ha TenedoHbl GuMpMbl Samsung

double avgPrice = db.Phones.Where(p =>
p.Company.Name == "Samsung")

.Average(p => p.Price);
Console.WriteLine(minPrice);

Console.WriteLine(maxPrice);
Console.WritelLine(avgPrice);
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SQL B Entity Framework



* B 6onbwmHCTBE cayyae pa3paboTynmKkm cMoryT co3aathb
3P PeKTUBHbIE 3aNPOChl C NOMOLLLIDO MEeTOA40B U ONEepPaToOpPOB
LINQ. OgHako B Entity Framework AOCTYynHO TaKKe npsamoe
BbinonHeHue sql-3anpocos.

e [lns ocyuwiecTBneHma npambix sql-3anpocos K 6a3e AaHHbIX
MOXXHO BOCNOb30BaTbCA cBOMCTBOM Database, KoTopoe
MMEETCA Y KJ1acCa KOHTEKCTa AaHHbIX. [laHHOe CBOWCTBO
No3BO/IeT NoAy4YaTb MHGOPMaLUUo 0 base AaHHbIX,
NOAKNOYEHUN N OCYLLECTBNATb 3anpochl K b/,

Hanpumep, nony4mm CTPOKY NOAKAOYEHUA:
using(PhoneContext db = new PhoneContext())
{
Console.WritelLine(
db.Database.Connection.ConnectionString);

¥



HenocpeacTBeHHO ANA co34aHMA 3anpoca Ham Haao0
ncnonb3osaTtb metoa SqlQuery, KOTOpPbIN MPUHUMAET B KA4YeCcTBe
napameTpa sql-BbiparkeHune.

Monyumm Bce moaenun n3 tabaunuybl Companies:
using(PhoneContext db = new PhoneContext())

{

var comps = db.Database.SqlQuery<Company>("SELECT
* FROM Companies");

foreach (var company in comps)
Console.WriteLine(company.Name);

¥

BbiparkeHne SELECT n3snekaeTt gaHHble U3 Tabanubl. Tak Kak 3Ta
Tabnunua conoctasnaeTcsa ¢ mogenoto Company U XpaHUT
06BbEKTbI 3TOM MOAeNUn, TO AAHHbIN BbI30B TUNU3NPYETCH
knaccom Company: db.Database.SglQuery<Company>()



Npyrasa sepcma metoaa SqlQuery() no3BonseT cnonb3oBaTb
napameTpbl. Hanpumep, Bbibepem n3 64 sce moaenu,
KOTOpble B HAa3BaHUN MMEIOT NOACTPOKY 'Samsung':

using(PhoneContext db = new PhoneContext())

{

System.Data.SqlClient.SqglParameter param =
new System.Data.SqglClient.SqglParameter("@name",
"%Samsung%") ;

var phones = db.Database.SqlQuery<Phone>("SELECT
* FROM Phones WHERE Name LIKE @name", param);

foreach (var phone in phones)
Console.WriteLine(phone.Name);

¥

Knacc SqlParameter 13 npoctpaHcTBa nmeH
System.Data.SqlClient no3sBonaeTt 3aaatb NnapameTp, KOTOPbIN
3aTemM nepepaeTca B 3anpoc sql.
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MeTtopa SqlQuery() ocywectBnsiet BbIbopKy 13 B/l, HO Kpome BbIOOpPKMK
HaM, BO3MOKHO, NPUAETCA YAANATb, OOHOBAATb Y)Ke CYLLeCTBYOLLNE
NN BCTaB/IATb HOBbIE 3anncK. [Ina sTon uenm NnpMmMeHAeTcs MeToz,
ExecuteSglCommand(), KoTopbi BO3BpaLLL@ET KO/IMYECTBO 3aTPOHYTbIX
KOMaHA0MW CTPOK:

// BCTaBKa

int numberOfRowInserted =
db.Database.ExecuteSglCommand("INSERT INTO Companies
(Name) VALUES ('HTC')");

// OBbHOBJ/IeHue

int numberOfRowUpdated =
db.Database.ExecuteSgqlCommand("UPDATE Companies SET
Name="Nokia' WHERE Id=3");

// ybaneHue

int numberOfRowDeleted =
db.Database.ExecuteSgqlCommand("DELETE FROM Companies
WHERE Id=3");
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ObpalleHne K PyHKLUNK

using(PhoneContext db = new PhoneContext())
{

System.Data.SqlClient.SglParameter param = new
System.Data.SqlClient.SglParameter("@price", 26000);

var phones = db.Database.SqlQuery<Phone>("SELECT * FROM
GetPhonesByPrice (@price)", param);

foreach (var phone in phones)
Console.WriteLine(phone.Name);
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ObpalleHune K XxpaHMMOU npoueaype

using(PhoneContext db = new PhoneContext())

{
System.Data.SqlClient.SqglParameter param = new

System.Data.SqlClient.SqlParameter("@name", "Samsung");

var phones =
db.Database.SqlQuery<Phone>("GetPhonesByCompany @name",

param);
foreach (var p in phones)
Console.WriteLine("{0} - {1}", p.Name, p.Price);
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CnmcoK UCTOYHUKOB

* https://metanit.com/sharp/entityframework/
1.1.php

* https://professorweb.ru/my/entity-
framework/6/levell/
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