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YunpaxuHenue N24 o [IC

Pa6boma c ba3u davHu u Entity Framework.

B ynpakHeHMeTo ce pasriexga CbLHOCTTa Ha Entity Framework, Bb3MOXKHOCTTa Aa reHepvpame
Mogen Ha faHHWTe OT Beye cb3gageHa 6asa n obpatHoTo ¢ Code-First noaxoaa.

KakgBo e Entity Framework

MNMucaHeto n ynpasneHueto Ha ADO.Net Kog 3a goCcTbn A0 AaHHU e egHOOobpasHa M MOHOTOHHA
paboTa. Microsoft npeanara O/RM framework HapeueH "Entity Framework", 3a ga ce ynecHu u
aBTOMATU3MPA AEWHOCTUTE B MPUJIONKEHNETO HY CBBP3aHM C 6a3n AaHHM.

OnpepeseHue
Microsoft gaBa cnegHoTo onpegeneHue 3a Entity Framework:

The Microsoft ADO.NET Entity Framework is an Object/Relational Mapping (ORM) framework that
enables developers to work with relational data as domain-specific objects, eliminating the need for
most of the data access plumbing code that developers usually need to write. Using the Entity
Framework, developers issue queries using LINQ, then retrieve and manipulate data as strongly typed
objects. The Entity Framework's ORM implementation provides services like change tracking, identity
resolution, lazy loading, and query translation so that developers can focus on their application-
specific business logic rather than the data access fundamentals.

Mnun HakpaTko, Entity framework e ¢pelimybpk 3a cBbp3BaHe Ha o6ekTu/penaumn (Object/Relational
Mapping (O/RM) framework). Toin e paswmpeHne Ha ADO.NET, KoiiTo Aasa Ha paspabortunuute
aBTOMATU3MPAH MEXAHM3bM 33 JOCTbMN M CbXPaHEHWe Ha AaHHW B 6a3a AaHHM.

Entity framework (EF) e ygobeH B cnegHuTe TpU cyyas:

1. AKo Beye mmaTe cbliecTsyBallia 6a3a AaHHM WUAKM cmATaTe Aa NpoeKkTupate 6asaTa npeau
OCTaHa/INTe YacTU Ha NPUOKEHMETO.

2. Ako uvcKaTte ga ce poKycupaTe Ha OCHOBHUTE K/acoBe M Cief TOBa OT TAX Aa reHepupare
6a3aTta JaHHM.

3. AKO 1CKaTe fla NpoeKkTMpaTe cxemaTa Ha 6a3aTa AaHHU C BU3yaneH AusaiiHep v cef Toea Aa
cb3gafeTe camata 6asa M KiacoseTe OT cxemara.

durypa 1 naroctpmpa ropHute 3 cueHapus.
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®ue. 1. CyeHapuu 3a 2eHepupaHe Ha ba3a u/unu Kaacose

KakTo e noKkasaHo Ha ¢urypaTta rope, EF cb3gaBa KnacoseTe 3a L0OCTbN A0 AAHHUTE OT CbLUECTBYBALLA
6a3a gaHHM, TaKa Ye MOXKe Aa M3nonsBaTte TAX, 3a Aa B3aumogeicTeaTe ¢ 6asaTta Bmecto ADO.Net
anpekTHo. EF moxke aa cb3gaBa 6asa AaHHWM OT ONMCAHMETO HAa OCHOBHUTE Kaacose ¢ gaHHM (Code-
first).

KakBo e O/RM?

ORM € MHCTPYMEHT 3a CbXpPaHEHWE HA JAHHW OT OCHOBHM O0BEKTM Ha peslaumoHHa 6asa AaHHM KaTo
MS SQL Server no aBTomaTu4yeH HayuH, 6e3 nucaHe Ha mHoro Koa. O/RM BKAOYBa TPM OCHOBHU
yacTu: obekTM OT ocHoBHUTe Knacose (Domain class objects), penaunoHHn obektn (Relational
database objects) n nHdopmauma 3a Bpb3kuTe/HanacsaHeto (Mapping information) 3a ToBa Kak
06eKTUTe ce CBbP3BAT C KOHKPETHUTE efleMeHTM Ha penaumoHHata 6asa (Tabauum, wusrnegn u
CbxpaHeHue npoueaypu). ORM nossonssa ga otaennm paspaboTkaTa Ha 6a3aTa AaHHM OT Tasu Ha
OCHOBHUTe Knacose. ToBa NpaBu NPUIOKEHNETO NO-NECHO 3a NOAAPBIKKA U pa3lumpeHune. CblLo Taka
HM NO3BO/JIABA aBTOMaTM3MpaHu cTaHgapTHun CRUD (Create, Read, Update & Delete) onepauun,
Cb34aBaHuM H6e3 pa3paboTumKa A4a nuLe PbYHO Kog,

EanH tMnnyeH ORM MHCTPYMEHT reHepupa KnacoBe 3a B3aMmogenctBMe ¢ 6asata gaHHKM 33
NPUNOXKEHNETO BM KaKTO € MOKa3aHo Ha ¢urypa 2.

" Application

Types (Classes)

Database

due. 2. ORM
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Entity Framework e open source ORM framework Ha Microsoft. Bceku moxKe aa gonpuHece Kbm
npoekta Entity Framework project B codeplex. Ha nasapa cobuiectsyBaT M mHoro gpyru ORM
frameworks 3a .net kato Hanpumep DataObjects.Net, NHibernate, OpenAccess, SubSonic u gp.

ApxuTtekTypa Ha Entity Framework
durypa 3 no-gony nokassa obLiaTa apxuTekTypa Entity Framework.

., - B Y

Eo || LINQto Entities Jt Entity SQL

Conceptual \
Model

ObjectServices

Mapping (
Entity Client Data Provider
Storage ; .
Model ADO.Net Data Provider

~—

Gue. 3. Apxumekmypa Ha Entity Framework

e pasrnesame BCEKM e4MH OT KOMMOHEHTUTE Ha apXMTEKTypaTa No OTAE/HO:

EDM (Entity Data Model): EDM ce cbcTom oT Tpu ocHOBHM YacTm - Conceptual model, Mapping n
Storage model.

e Conceptual Model: KoHUeNTyanHUAT MoAeN CbAbprKa KNaCOBETE MOLENN U TEXHUTE BPb3KM.
ToBa e HeE3aBUCUMO OT AM3aliHa Ha BalaTa Tabaumua.

e Storage Model: Mogen Ha cbxpaHeHMe e mogena Ha CTpyKTypaTa Ha 6asaTa JaHHM,
BKNIOYBALL, Tabamum, narneam (views), cCbxpaHeHM Npoueaypy, peaumm 1 KIo4vose.

e Mapping: Bpb3kute (HanacBaHeTo) ce CbCTOAT OT MHPOPMaALMA 33 TOBA, KON KOHLENTyaneH
MOJeN e CBbP3aH C 4aAeH MOAEN Ha CbXpaHEeHWe.

LINQ to Entities: LINQ to Entities e e3MK 3a 3aABKM, U3MON3BaH 3a MMCAHETO Ha 3asiBKM KbM O0DEKTHUA
mogen. Tol Bpblla entities, Kouto ca aeduHUpaHU B KOHUENTyanHMA mogen. Heobxoanmu ca
AONBbAHUTENHWU NO3HaHMA 3a LINQ.

Entity SQL: Entity SQL e gpyr e3uK 3a 3asBkM, nogobHo Ha LINQ to Entities. Mo TpyaeH e oT L2ZE n
pa3paboTunumTe TPAGBA Aa rO U3y4BaT OTAE/HO.

Object Service: Object service e oTroBopeH 3a ,maTepuanusauuaTa”, KoeTo e npoueca Mo
npeobpasyBaHe Ha AaHHUTe BbpPHATU OT entity client data provider (aosnHuA cnoit) Kbm obeKTHa
CTPYKTYpa Ha entity.

Entity Client Data Provider: OcHoBHaTa 3aa4a Ha TO3M c/iol e ga npeobpasysa L2E nan Entity SQL
3anBKKM B SQL 3a8BKM, KOUTO ca ,,pazbupaemn” ot 6asata gaHHK. Tolh cu KomyHUKKUpa ¢ ADO.Net data
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provider, KOTO OT CBOA CTpaHa M3npala U Noay4Yasa AaHHUTe OT basaTa.

ADO.Net Data Provider: To3u cnoil KomyHWKMpa c 6asata AaHHW, WM3NON3BAMKM CTaHAAPTHMUA
ADO.Net.

KoH¢urypupaHe Ha cpegara 3a pa6oTta ¢ Entity Framework

AKo paboTuTe Ha COHBCTBEH KOMMIOTHP HAl-BEPOATHO Le TpAbBa Aa U3TEr/IMTE U MHCTanupate Entity
Framework 6 Tools for Visual Studio 2012 & 2013 (43To4HMK 1). AKO NON3BaTe KOMMNIOTPUTE B 3a1aTa,
TO Te BeYe ca KOHPUTrypmpaHu U MoXKe Aa NPonyCHEeTe Ta3uM CTbMKa OT yrnpaXKHEHUETO.

Cb3aBaHe Ha JIOKaJ/IHA 6a3a JaHHHU

B To31 npumep we cb3gagem npocto WPF — MVVM npunokeHue, koeto usnonsea Entity Framework
(EF) 3a Bpb3Ka KbM N0KaHa 32 NPUAOXKEHNETO 6a3a AaHHMU.

1. Cvapante WPF npunoxeHue c ume Wpf_ EF Mvvm_sample .

2. Kbm npoekTa gobasete ¢ann ot TMn Service-based Database, c ume BookStoreDB.mdf . Tosa we e
¢daina Ha noKanHaTa HuM 6a3a.

Add Mew Item - Wpf_EF_Mwvm_sample =~ - &Iﬂ—hj
4 TInstalled Sort by: Default -| &t Search Installed Templates (Ctrl+E) P~
4 Visual C2 - o
e 4@ ADO.NET Entity Data Model  Visual C# Type: Visual G#
Code .
p— ? ﬁm e;ﬂgty SQL Server database for service-
a
DataSet Visual C2 ased data access
General i e eua |
Web
Windows Forms @ EF 5.x DbContext Generator Yisual C
WPF
R @ EF 6.x DbContext Generator Yisual C#
Workflow
e'-_ LIMQ to SQL Classes Visual C#
b Online
i Local Database Visual C#
i Service-based Database Visual C#
I-J XML File Visual C#
(=3 -
Name: BookStoreDB.ma|
[ add || cancel |

B otBopununs Bu ce nposopey 3a ,Data Source Configuration Wizard” unsbepete Cancel. Llle
Cb34a4em eHTUTM moZena nocie (cieq Kato cu Hanpasum 6asata U HellHuTe Tabanum).
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L Y
Data Source Configuration Wizard @lﬂ

i:—.I) Choose a Database Model

What type of database model do you want to use?

Dataset

The database model you choose determines the types of data cbjects your application code uses. A dataset file will
be added to your project.

3. fob6asaHe Ha Tabanum Author n Book kKbm 6as3aTa. Cnegpalite cnegHUTE CTbMKU M BbBeEXAalTe

[

nHdopmaumaTa oT screenshot-oserte:

3.1. HaTucHeTe peceH 6yToH Bbpxy BookStoreDB.mdf u unsbepete Open... Llle Bu ce oTBOopwU
CTPYKTypaTa Ha H6asaTa JaHHM B Npo3opeL, HapeyeH Server Explorer. 3a cera 6a3aTta Hu e npasHa.

3.2. B Server Explorer, Bbpxy Tables nsbepete Add New Table.

Server Explorer MWl [ainWindowxaml B X M
0] e
4 gW¥ Data Connections

4 | BookStoreDB.mdf

o Views Add Mew Table

M Stored Pr New Query

b [ Function 8 Refresh

b @ Synonym

b Types » Properties Alt+Enter
b Aczemblies
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3.3. B nposopeua BbBeAeTe MMEHa Ha KOJIOHUTE W TUMOBETE KaKTO Ca MOKa3aHW Ha [0/HMWSA
CKpUMHWOT. Cnea KaTo CTe roTOBM C ONWCAHMETO, 33 A3 Cb3dageTe peasHo Tabauuata HaTUCHeTe
byToHa “Update Database”.

dbo.Author [Design]® B 20 REEGITIGL LIS MainWindow.xaml.cs

Script File:  dbo.Table.sgl* -
Mame Data Type  Allow Mulls In 4 Keys (1)
w0 Authorld int O <unnamed> (|
AuthorMame nwarchar(50} Lizeslniy i
Indexes (0]
O Foreign Keys (0]
Triggers (0)

(Gsion T mTsal]
—|CREATE TABLE [dbo].[Author] |
AuthorId int primary key,
AuthorName nvarchar(5e)
|

B oTBOpMAMs ce nposopeu, HaTucHeTe Update Database, 3a Aa ce M3NbAHM TOKY WO reHepmpanma SQL
CKpwunT.

3.4. AHaNOrMYHO HanpaseTe BTopa Tabanua cbe cnegHUTe noneta:

dbo.Book [Design]* & > QEETAUITT IR MainWindow.xaml.cs School.Context.cs

4 Update ScriptFile  dboTablesgl* -

1]

Mame Data Type Allow Mulls = Defaul 4 Keys (1)
=2 Bookld int ] <unnamed> (Primary Key, Clustered: B
Authorld int & Check Constraints (0]
i Indexes (0]
Title nvarchar(50) ) Eneeon Keys (i)
Description nvarchar{200) FK_Book_futhor (Authorld)
Price money Triggers (0]
]
|_l 04 Design 11 = T-50L _— |I||
-|CREATE TABLE [dbo].[Book] +

I F
BookId int NOT NULL PRIMARY KEY,
AuthorId int NOT NULL,
Title nvarchar(5@),
Description nvarchar(28e),
Price money,
'\qunstr‘aint FK_Book Auther foreign key (AuthorId) references Author (AuthorId)

4. obaBAHe Ha AaHHW B TabauuuTe.
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4.1. EAMHMA HaumH da gobasBMm AaHHM B Tabauuata e pbuHo. M3bepeTe ¢ peceH 6YTOH BbpXy
Tabnuuarta Author = Show Table Data.

Server Explorer Ml [ainWindowxaml B X MainWindow.xi
(] e =¥ [t
4 g¥ Data Connections

4 | BookStoreDB.mdf

4 [ Tables
b [z Author
b [ Book Add Mew Table
bl Views Add Mew Trigger
i [l Stored Proc New Query
L Open Table Definition
[ Synonyms
b B Types ¢® Show Table Data
b @l Assemblies [ Copy Ctrl+C
4 | SchoolDB.mdf X Delete Del i
4 gl Tables
b EB Course 2 Refresh
 EH Standan ~ Properties Alt+Enter

L = = = [ S o (i UL L B S v

42.B HOBOOTBOPUINA CE NpO30peL nonb/HeTE cCheaHNTe JaHHU.

G NN LT D ETE] R M ainWindow.xaml Ma

© sz Rl - oA BaxHo: Tovli kamo mo3u  8u3yasneH
Authordd  AuthorMame uHmepgelic usnvaHaea SQL KomaHOu, e dobpe
1 Gambardella, Matthew 0a 2o 3ameapsme e8edHa2a cned Kamo
2 Ralls, Kim npukawyume paboma ¢ Heeo.... 3aWOMO
3 Corets, Eva UHa4e necHo ce ,uynu”, aybu cu epwv3Kama c
b | NULL 6a3zama 0aHHU u Opyau secenu Hewa.

4.3. [JaHHuTe B ApyraTta Tabauua we A06aBMM CbC CKPUNT, KakTo cu 3HaeTe oT B. C aeceH 6yToH
BbPXY MMeTo Ha 6a3aTa AaHHu B Server Explorer nsbepete New Query...

Server Explorer MRl [ainWindowsaml & 2 MainWindo
] wHES B A
4 g¥ Data Connections E

4 @ BookStoreDB.mg

4 [ Tables T Refresh

b HH Author X Delete

- B Book i

Ch v
b Views an.ge e _
I [ Stored Proce Medify Connection...
I @l Functions Close Connection
bl Synonyms New Query
> Il Types Detach Datab
bl Assemblies ach Liatabase
4 B SchoolDB.mdf Browse In SQL Server Object Explorer

4 [ Tables Renaime

[ [ o o S

rn. ac. o-p AHToHMA Tawesa 2016r.



YnpaxHeHnue 4 no ,Mporpamun Cpegn”, ®KCY, KC _

4.4. B otBOpUAMA ce Tab (Hai-BepoaTHO ¢ ume SQLQueryl.sql) noctaBeTe cieaHUs KoA,:

insert into Book values (1, 1, 'XML Developers Guide', 'An in-depth look at creating
applications with XML.', 4.95)

insert into Book values (2, 1, 'Foods of the world.', 'Simply a book about food.', 5.95)
insert into Book values (3, 1, 'Cars', 'A book about cars.', 8.95)
insert into Book values (4, 2, 'Scarecrows', 'This be could horror or agriculture.', 4.15)

insert into Book values (5, 3, 'Book of blue', 'First in a series of books about colors',
6.30)

insert into Book values (6, 3, 'EF', 'Some tips and trics on Entity Frameworks', 3.45)

HaTucHeTe 6yToHa 3a Execute (TpMbrbAHUK rope B N8B0 Ha npo3opeua). Cnen ToBa NnposBepeTe Aanu
AaHHUTE ca ycnewHo 3an1caHu B Tabanua Book, kato oTBopute cbabpkaHueTo n ¢ Show Table Data.
AKO BCMYKO € Haped, moxKeTe Aa 3atBopute Query ¢painna 6e3 ga ro 3anameTssare.

I/IMHJIeMEHTal.[I/IH Ha IIPUJIOZKEHHUE C JIOKAJIHA 6asa AdHHHU
Beye cb3gagoxme MpoeKkTa, HO CbC cnedBallMTe TOUYKM Wie ro m3rpaaum B MVVM ctuna. Tpute
M3rpaxgaliu ro cnos we 6baat cnegHuTe:

e [lpeseHTaLMOHEH C/OA — LLe CbAbP)KAT CbOTBETHO ABa combobox-a, eamH textbox (B
MainWindow.xaml).

e BusHec cnoii — ViewModel ¢ ume Ha daina MainWindowViewModel.cs

e Cnoli Ha gaHHuTe — ADO.NET Entity Model, koiTo cbabprKa ase Tabamum (Author and Book)

Mpwu ctaptupaHe Ha npunoxeHneto MainWindowViewModel we 3apean eHtuTn Tabamuarta Author,
KOETO e M3TOYHMKA AaHHKM (datasource) 3a mbpsBMA combobox (We ro Hapuyame 3a MNO-KPaTKo
combol). Cnen usbupaHe Ha enemeHT oT combol, BTopua Komb6oboKC (Ha KpaTko combo2) ce
3apexga C AaHHU OT CbOTBETHUTE pPefoBe OT EHTUTUTO Ha Tabnuua Book (KHUrMTe Ha nsbpaHus
aBTop). A cnep n3bop Ha enemeHT B combo2 B TEKCTOOKC NONETO e Ce 3apeaun CbAbPMKAHWETO Ha
Ko/sioHaTa ,,Description” 3a usbpaHus 3anuc.

Cb3aaBaHe Ha Entity Model

5. Mbpeo uwe gobasum ADO.NET Entity Mode kbm npoekta (geceH 6yton - Add New Item) u
KpbcteTe ¢anna "AuthorBook". ToBa eHTMTM We urpae ponsta Ha Mogen B HaweTto MVVM.
Cb3paneHuaT dain Tpsbea ga e c paswupenune ,,.edmx”.
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r R
Add New Item - WpfLEF Mwm_sample SRR S - (2 ]
4 Installed Sort by: Default -| &t Search Installed Templates (Ctrl+E) Pl
4 Visual C# .
A ﬁ? ADO.NET Entity Data Model  Visual C# T Ee
Do & A project itern for creating an ADO.MET
ata : Entity Data Model
DataSet Visual C# '
General i‘i e 53 I
Web
& i E-3
Windows Forms q—? EF 5.x DbContext Generator Visual C
WPF
R q—? EF 6.x DbContext Generator Visual C#
Workflow
e'—_ LIMNG to S5QL Classes Visual C#
P Online
i Local Database Visual C#
|
i Service-based Database Visual C#
r:l XML File Visual C#
[=H -
MNarme: AuthorBook] |
L
Add || cancel | |

*OmHoso HAMA 0a cria3um paszodensHemo Ha csi0eeeme 6 OMOeAHU TMAnKuU, 3d yeaume Hd
MOKCUMQ/HO onpocmeHume npumepu. Kozamo paspabomeame cobcmeeHU [MpunoXeHUs He

3a6passtime 0a 2o umnaemeHmupame!

6. Mpn KOHPUTYPMPaAHETO Cb34aBAHOTO EHTUTH, B OTBOPMAKA ce wizard nsbupame "Generate from

Database", 1.e. e cb3aagem eHTUTU MoAen Kbm Beye rotosa basa.

What should the model contain?
Empty EF Empty Code Code First
Designer  First model from
database model database

interact with are generated from the model.

Creates a model in the EF Designer based on an existing database. You can choose the database connection,
settings for the model, and database objects to include in the model. The classes your application will
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6.1. B cneggalma nposopel, M3bepeTte OT Nagallma CNMCbK MMETO Ha BawaTa 6a3a. bytoHa ,,New
Connection” ce non3Ba, KOraTo MCKaTe Aa Ce BbpXKeTe KbM BbHLLUHA 6a3a AaHHMU.

Entity Data Model Wizard [

i_p Choose Your Data Connection

Which data connection should your application use to connect to the database?

’ BookStoreDB.mdf - ] I Mew Connecticn...

Connection string:

metadata=res://*/AuthorBook.csdl|res://*/AuthorBook.ssd|| *
res/*/AuthorBook.msl;provider=Systern.Data.5qClient;provider connection string="data source=
(LocalDB)\wll.0:attachdbfilename=|DataDirectory|\BockStoreDB.mdf:integrated
security="TrueMultipleActiveResultSets=Trug App=EntityFramework"

Save connection settings in App.Config as:

AuthorBookEntities|

< Previcus l [ Mext =

L

6.2. 3agalite ume AuthorBookEntities, a B cnegsalyms npo3soped, (Tol He e 3a4bAKUTENHO Aa ce
NnosBW, TbiA KaTo € Bb3MOXKHO BepcuaTa Aa e HacTpoeHa npeaBapuTenHo) nsbeperte sepcua 6.X .

Entity Data Model Wizard [

i_p Choose Your Version

Which version of Entity Framework do you want to use?
'\.!-@- Entity Framework 6.x
(") Entity Framework 5.0

@) Itis also possible to install and use other versions of Entity Framework.
Learn more about this
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6.3.B 4oNHUA Npo3opeL, e NOKa3aHo Kak Aa MapKkupaTe TabauumTe, 3a KOUTO UCKaTe Aa ce reHepupar
KNnacoBe B eHTUTU mogena. E KoHKpeTHMA cnydald Toea ca Author u Book. B cblius guanor cmeHame
umeTo Ha mogena Ha AuthorBookDBModel 1 HaTuckame Finish.

Entity Data Model Wizard [

i . ) Choose Your Database Objects and Settings

Which database objects do you want to include in your model?

o [
V] dbo
[V Author
[V]ER Book
[ Views
(= Stored Procedures and Functions

Pluralize or singularize generated object names

Include foreign key columns in the model

Model Mamespace:

BookStoreDEModel

Finish l ’ Cancel ]

L

C ToBa Halwwusa Entity Model e Beue reHepupaH. ToBa npeacTaBanBa HalMA col Ha gaHHuTe (Data
layer) nnu Taka HapeyeHua Mogen 8 MVVM.

Cn3aaBaHe Ha ViewModel
7. DobaseTe KbM NpoeKTa Knac ¢ann ¢ ume MainWindowViewModel.cs.

7.1. BbB dalina e Heobxoaumo aa aobasum pedepeHumaTta using System.ComponentModel; , 3a aa
e poctbneH uHTepdelica INotifyPropertyChanged. Ot npeaHoTO ynpaskHeHWe 3Haem, Ye Tpsabea aa
ro Hacnegum U UMNAEMeHTUpame, 3a Aa pabotu geynocoyHus binding.

7.2. Oobasete n pedepeHumata using System.Runtime.CompilerServices; . B To3m npumep we
peanusmpame metoga NotifyPropertyChanged("somePropertyName") (To3u, KoitTto Bukame B SET
MeToAMTe Ha CBOKMCTBATA M Npuemalle napameTbp MMETO Ha CBOMCTBOTO), MO MAJIKO ,MO-KpacuB”
HauMH, 6e3 pocagHua napametbp -  NotifyPropertyChanged(). MocpeactBom  eTuKeTa
[CallerMemberName] , KoliTo LWe BMAUTE KaK ce M3M0/3Ba MO-HAaAO/Yy B KoAa We peasusmpame
aBTOMATMYHO B3eMaHe Ha UMETO Ha CBOMCTBOTO.
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7.3. EOMHCTBEHMA COPC Ko4, KOWTO LWe nuMwem B MPOEKTa, We ce Hamupa BbB ¢aiina
MainWindowViewModel.cs , KoinTo Beue cb3gagoxme. ToBa e Taka HapeyeHuna ,BusHec cnon” nam
NIOTUKa Ha nporpamara.

7.3. a) JobaseTe umnnemeHTauusaTa Ha metoga NotifyPropertyChanged().

public event PropertyChangedEventHandler PropertyChanged;
private void NotifyPropertyChanged ([CallerMemberName] String propName = "")
{

if (PropertyChanged != null)

{

PropertyChanged (this, new PropertyChangedEventArgs (propName)) ;

}

}

7.3. 6) B knaca gobaseTe cnegHuUTe CBOWMCTBA U TeXHMTE private nonera:

private List<Author> authors;
public List<Author> Authors
{

get

{

return authors;

_authors = value;
NotifyPropertyChanged() ;

}

private List<Book> books;
public List<Book> Books
{

get

{

return books;

_books = value;
NotifyPropertyChanged() ;

}

private Book selectedBook;
public Book SelectedBook
{

get

{

return selectedBook;

_selectedBook = value;
NotifyPropertyChanged() ;

}

private Author selectedAuthor;
public Author SelectedAuthor
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get

return _selectedAuthor;

_selectedAuthor = value;
NotifyPropertyChanged() ;

7.3. B) B HauanoTo Ha Kfiaca cb3gaiiTe N MHULMaANM3UpaiiTe obeKTa CtX, KOWTO e NpaBu Bpb3KaTa C
HawwuTe Entity Knacose B moaena. ToBa e HalNA KOHTEKCTEH 06eKT.

AuthorBookEntities ctx = new AuthorBookEntities();

7.3. 1) JobaBeTe cneaHUs mMeToA, KOUTO e U3BMKa eHTUTM 3asBKa KbM basaTa gaHHM 3a Oa B3eme
3anucuTe 3a BCUYKM aBTOPK. Pe3ynTaTsbT OT HeA ce 3anuncBa B cBoicTeoTo Authors:

private void FillAuthors()
{
var g = (from a in ctx.Authors
select a) .ToList ()
this.Authors = qg;
}

Ynebenenuar Kog npeactasnasa LINQ 3asBka. Ta Bpbwa DBSet, kKoMTo He moxe aa 6bae
KOHCYMMPaH OMPEKTHO OT KOHTPO/ANUTE, 3aToBa Ce Hanara Aa ro npeobpasysame B cnucbk (list). He
cny4yaitHo 3agapoxme colictBoTo Authors aa 6bae ot Tvn List<Author>. To we ce nsnonsea Kato
M3TOYHMK Ha CMMCbKa OT aBTopu 3a combol (we 6aliHAHeM cBoWMCTBOTO ltemSource 3a Hero).
CsoiictBoTo SelectedAuthor nbK we 6bae cBbp3aHoO cbe aTpubyTa Selectedltem Ha combol. (we ro
HanpasuMm B TOYKa 8)

7.3. A) B KoHcTpyKTOpa Ha Knaca usBukaiTe metoga FillAuthors(), 3a ga ce HanpaBu HavyanHoTo
3apexjaHe Ha BCUYKMW aBTOPW B MbpBMNA KOMBOBOKC.

7.3. e) Nobasete meTog FillBook(), KoiTo Lie cenektupa oT 6asaTa KHUrMTE Ha U3bpaHuMA aBTop.

private void FillBook()

{
Author author = this.SelectedAuthor;

var q = (from book in ctx.Books
orderby book.Title
where book.AuthorId == author.AuthorId
select book) .ToList () ;
this.Books = g;
}

7.3. X) JobaseTe B set metoaa Ha SelectedAuthor nssmkesaHeto Ha FillBook(), 3a aa moxe cnep
npomsaAHa Ha n3bpaHuA aBTOpP Aa Ce C/IYYN aBTOMATUUYHO 3apeskaaHe Ha HeroBuTe KHUMN.,

* EOHa y0obHa ¢pyHkyus Ha Visual Studio e, ue moxceme 0a ce omvpseme om u3aAUUWHUMeE USing
deknapayuu e6v8 eawus Kol. [lpemecmeme Kypcopa HAKbOe 6 KoOa Ha using Kaaysume u
HamucHeme OdeceH 6ymoH. U3bepeme "Organize Usings" om KOHMeKCMHOMO MeHo U caed mosd
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usbepeme "Remove unused usings".

7.4. Komnunupaite (Build = Build Solution). Bu TpabBano Aa HAMA HUKAaKBM KOMMUAALMOHHM
rpeLwwKn, Tbil KaTo AOSIHUTE C/IOEBE Ca HE3aBUCUMMM OT M3rnega M morat ga 6baat TecTBaHu 6e3 aa
cme Hanmcanun Hawuna XAML.

Cb31aBaHe Ha U3rJjeja
8. ®aiinbT MainWindow.xaml 3a npeseHTauMOHHUA cnoi belle cb3gadeH owe € NpoeKkTa M cera
0CTaBa Aa pa3BMem Herosus AM3aiiH U BPb3KU KbM A0JAHUA C/OMN.

8.1. B otBapsawuma tar Window gobaseTte Bpb3KaTa KbM hamespace-a Ha NPUAOKEHMETO BU. BmecTo
Wpf_EF_Mvvm_sample choxeTe MMeTo Ha BaluMA NPOEKT aKo B HA4YaN0TO He CTe ro KPbCTUAN TaKa.

xmlns:vm="clr-namespace:Wpf EF Mvvm sample"
8.2. JobaseTe cnegHua data context 8 XAML 3a npo3sopeua.

<Window.DataContext>
<vm:MainWindowViewModel />
</Window.DataContext>

9. B rpuaa pobasete cneaHute geduHMLAN:

<Grid.ColumnDefinitions>
<ColumnDefinition Width="180" />
<ColumnDefinition Width="*" />
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="25" />
<RowDefinition Height="*" />
</Grid.RowDefinitions>

10. flobaBeTe cnegHUTE BM3YasHW KOHTPO/IM B rpuaa:

10.1. KomboboKc combol, KOMTO LWe 3apeXga CNMCbKa C aBTOPM, KAaTo NOKasBa TEXHWUTE MMeHa.
Mmame binding Ha ItemsSource cbc cBolicTBoTO Authors, u Ha Selectedltem c SelectedAuthor.

<ComboBox Grid.Row="0" Grid.Column="0" Grid.ColumnSpan="1" Name="combol"
DisplayMemberPath="AuthorName" ItemsSource="{Binding Authors}"
SelectedItem="{Binding SelectedAuthor}" />

10.2. Btopua KomboboKkc combo2, Lie nsBexaa CNUCbK C KHUMM Ha gaaeH asBTop. Tyk binding-a e

mexay ltemsSource n ceoiictBoTo Books, 1 Selecteditem — SelectedBook.

<ComboBox Grid.Row="0" Grid.Column="1" Grid.ColumnSpan="1" Name="combo2"
DisplayMemberPath="Title" ItemsSource="{Binding Books}"
SelectedItem="{Binding SelectedBook}" />

10.3. Hakpana noctaBame TextBlock 3a nsserkgaHe Ha uHbopmaumaTa 3a M3bpaHaTa KHUra. ATpubyTa
Text e cBbp3aH cbe noseTo Description Ha cBoicTBoTO SelectedBook.

<TextBlock Grid.Row="1" Grid.Column="0" Grid.ColumnSpan="2" Name="tbDesc"
Text="{Binding SelectedBook.Description}" />

11. TecTBaiiTe Aanu nporpamata paboTu KakTo Tpabea.
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[Ipoct npumep 3a Code First noaxoaa

LLle cb3gasem NpoOCTUYBK NpMMep 3a Nporpama, B KOATO MbPBO Lie ONULIEM KNacoBeTe ONucBalLy
[AHHUTE 3@ e4HO yumauwe — Hanpumep Yuenunuum, OueHkn, Yumtenn u Knacose, a cnep ToBa no
TEXHUA MOZEN aBTOMATMYHO LLe ce Cb3faze 6asa AaHHM, B KOATO Te LUE ce CbXpaHABaT.

0. Kbm Solution-a Bu oT nbpBaTa yacT gobaseTe HOB NpoeKT ¢ uMme SchoolCodeFirst.

Jlo6aBsiHe Ha pedpepeHuuu KbM Entity Framework B fazeH npoekr

B HoBMA cu npoekT Tpabea ga gobasum pedepeHuma Kbm 6ubanotekute 3a Entity Framework.
HAKOM OT CTbMKWTE HaZo/sy MoOraT [a BapupaT B 3aBUCMMOCT OT HMBOTO Ha MHCTANALMA Ha
KOMMIOTbPA, Ha KOWUTO ceauTe.

1. HaTucHeTe ¢ gecHMA BYTOH Ha MMULLKATA BbPXY MMETO Ha BalMA NpoeKT B solution explorer n ot
KOHTEKCTHOTO MeHio mnsbepete Manage NuGet Packages.. ToBa Wie oTBOpWM 3a BaC AMANOroBuUsA
nposopeu, Manage NuGet packages.

2. B naBo usbepete ,,Online”

3. HameperTe EntityFramework nakeTta n HaTucHeTe Install

T — .
EFTutorials - Manage NuGet Packages
b Installed packages Stable Only = Sortby: Most Downloads - EntityFramework x }'
— D [ ] * Cremtedby: s
1 . ed by: Micr
| All - - ‘ 1d: EntityFramework
recommended data access technology for n... :
NuGet official package source Version: 6.1.1
Search Results EntityFramework.SqlServerCompact Last Updated: 9/18/2014
Allows SQL Server Compact 4.0 to be used with Entity Dow-;h-ds 71818103
b Updates Framework, View License Terms
’ Project inforrmation
v Recent packages Report Abuse

. Microsoft ASP.NET Identity EntityFramework
e ASP.NET Identity providers that use Entity Framework. Description:
Entity Framework is Microsoft’s

4. HatucHeTe Ha 6yToHa | Accept 3a NOTBBbPKAEHME HA AMLLEH3a. TOBA LWe CTapTUpPa MHCTaNaLmATa.

EFTutorials - Manage NuGet Packages N ? =2
| b Installed packages Stable Only * Sotby: Most Downloads - EntityFramework X -

2 s 2 [Ereated by: Microsoft
| an EntityFramework

NuGet official package source e ion: 6.1.1
The following package(s) requate a click-to-accept license: fast Updated: 9/18/2014

' EntityFramework (Author Microsoft) oads: 7818934

b Updates View License Terms Aicente Tewms

oject Information

* P Recent packages port Abuse

E ity Framework is Microsoft's

ommended data access technology for
apphcations,

\ lags: Microsoft EF Database Dats O/RM
ADO.NET

No Dependencies

By chicking “1 Accept,” you agree to the license terms for the package
(s) listed above. If you do not agree to the license terms, click 1

Each package is licensed to you by its
owner, Microsoft is not responsible
for, not does it grant any licenses to,
thard-party packages.
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Cnep, KaTo TA 3aBbpLUM YCNELWHO, B NPOeKTa BM We 6bae gobaseH aBTomaTnyHo EntityFramework.dll

daina (He ce Bmxpga B Solution Explorer, a camo B peanHute daiinose). MNog Kateropus References

TpabBa Aa BUXKAATE Helo NnogobHo.

Solution F_KFI|I:IFEF s w U
@ e-20ad@

Search Selution Explorer (Ctrl+;) P~

4 @l References a

-0 Accessibility

u-B EntityFramework

=-B EntityFramework.5gl5en

-0 Microsoft.CSharp -
1 2
Solution Explorer | Team Explorer

Properties * 1 x

EntityFramework Reference Properties -

Specific Version  True <
Strong Mame True
Version 6.0.0.0 -

Cnep Ta3n CTbNKa cme roToBKU Aa Noa3Bame Entity Framework B KOHKPETHUA I'IpOEKT!

Jlo6aBsiHe Ha KJIaCOBE ONMMCBAIIH JaHHUTE
BmecTo Aa pa3pa60TBaN\e nbpBO basaTa AaHHUY, We Cb3aaaem NbpPBO K1aCOBETE 3a YYU/TULLETO.

First, we will create two simple Student and Standard classes where every Student is associated with

one Standard as shown below.

5. [ob6asete knac ¢akin Student.cs B npoeKkTa M CAOXeTe B HeEro Koga, ONUCBal, noJseTtaTa

(cBoitcTBaTa) Ha Knaca.

public class Student

{
public Student()

{
¥

public int StudentID { get; set; }

public string StudentName { get; set; }
public DateTime? DateOfBirth { get; set; }

public byte[] Photo { get; set; }

public decimal Height { get; set; }

public float Weight { get; set; }

public Standard Standard { get; set; }

public override string ToString() { return this.StudentName; }
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6. [Jobasete knac ¢ann Standard.cs B npoeKkTa W C/NOXKeTe B HEero Kopga, OnucBall nosnertaTta
(cBoicTBaTa) Ha Knaca. ToBa e Knac, KOMTO e NpeacTaBfABa YYMAMULLEH Kiac cbAbprKaly, B cebe cu
CMUCBK OT YYEHMLM.

public class Standard

{

public Standard()

{

}

public int StandardId { get; set; }

public string StandardName { get; set; }

public ICollection<Student> Students { get; set; }
}

JlooaBsaHe Ha DbContext

Cnep KaTo NPUKAIOYMM C ONUCBAHETO Ha KnacoseTe (3a cera we paspaboTMm camo Tesun 2-Ta, 3a 4a
He YC/NOXHABAMe AONb/AHUTENIHO Npumepa), TpAbBa Oa HanUWeEM W KOHTEKCTEH Knac, KOWTO
Hacneaasa DbContext. ToBa ce usunckea ot Code-First noaxoaa.

7. Cb3pgante knac SchoolContext, KakTo e nokasaHo no-gony. Tol Hacneassa Knaca DBContext u
npeaocTasa ceoictBa oT Tvna DbSet 3a TMnoBeTe, KOUTO MCKame Aa ca 4YacT OT mogena (B HalwusA
cnyyait Student u Standard knacosete). DbSet e KonekuUMA OT @HTUTM KacoBe, 3aTOBa Ha CBOICTBAaTa
OT TO3X TUN gaBame MMeHa B MHOecTBeHO umcio (Students m Standards). Heobxogumo e aa
nobasuTe pedpepeHumnTa using System.Data.Entity;

public class SchoolContext : DbContext

{
public SchoolContext() : base()
{ }
public DbSet<Student> Students { get; set; }
public DbSet<Standard> Standards { get; set; }
}

C’bBAaBaHe Had BU3YAJICH HHTep(beﬁC 3a TeCTBaAHeE

B nporpamaTa cu e noctaeum 2 6ytoHa u eguH ListBox. MbpeurA 6yTOH We cnyku 3a gobassHe Ha
HOB YYEHMK, a MPM HATUCKaHe Ha BTopus B ListBox-a Wwe ce Noka3BaT BbBeAeHUTe B Ha3aTa yyeHUUM.
(nocouenusn no-gony koa e CNATETU!)

8. B rpuaa Ha Bawma MainWindow gobasete cnegHute AedUHULMU U eIEMEHTM.

<Grid.ColumnDefinitions>
<ColumnDefinition Width="100"/>
<ColumnDefinition/>
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition/>
<RowDefinition/>
</Grid.RowDefinitions>
<Button Grid.Row="@" Height="100" Click="Button_Click">Add students</Button>
<Button Grid.Row="1" Height="100" Click="ShowStudentsClick">Show students</Button>
<ListBox x:Name="StudentsList" Grid.Column="1" Grid.RowSpan="2" />
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9. B Code-behind ¢aitna MainWindow.xaml.cs gobasete meToga 3a AobaBsAHe Ha y4yeHMK. 3a ga
npaBum pasinka mexxay AobaBaAHNATa, B UMETO Ce 3anuncea BpeMeTo Ha gobassaHe:

private void Button_Click(object sender, RoutedEventArgs e)

{
using (var ctx = new SchoolContext())
{
Student stud = new Student()
{
StudentName = "New Student " + DateTime.Now.ToLongTimeString()
¥
ctx.Students.Add(stud);
ctx.SaveChanges();
}
}

10. B Code-behind ¢aiina MainWindow.xaml.cs anobaBete meTroga MNpoyMTaHe W NOKasBaHe Ha
yyeHuumTe B H6asarta.

private void ShowStudentsClick(object sender, RoutedEventArgs e)

{
using (var ctx = new SchoolContext())
{
StudentsList.ItemsSource = ctx.Students.ToList();
}
}

11. TecTBaliTe nporpamaTta KaTo si CTapTMpaTe HAKOJIKO MbTU U BCEKU NMbT A06aBATE HOBU XOpa.
BuKTe Kak 4opu 1 cnep 3aTBapAHe Ha Nporpamarta, CTapuTe 3anucu ce nasAr.

BakHo: KomntoTpuTe B 3as1a 1115 HAMAT agMUHUCTPATOPCKM NpaBa M ba3ata AaHHW HE MOXKe A3
6bae cb3gaaeHa nopagm Tasum npuumHa. OtBopeTte Visual Studio c agmmMHUCTpaTopcKM NpaBa (aeceH
6yToH = Run as Administrator) Kato nosmKarte npenojasaTtens, 3a Aa BbBeAe aJMUHMUCTPATOPCKaTa
napo-na.

3adaua 3a camocmosamesiHa paéoma 8 yaca:
Jobasete MainWindowViewModel n npemectete B Hero Koga ot Code-behind, pobasete
HeobXxoAMMUTE CBOMCTBA M KOMaHAM, 3a Aa Ce NoJy4Ym NnpunoxeHune cnaseawo MVVM mogena:

1. [OdeduHunpaitTe cBOMCTBO 3a CNUCBbKa OT y4eHWUuM, HanpaseTe binding ¢ Hero B KoHTpo/saTa
ListBox; (B npumep 1 oT TOBa ynp.)

2. HanpaBeTe KOMaHAa, KOATO 4@ BUKA MeTOAa 3a A06aBAHEe Ha YYEeHWK, a He TOBa Aa CTaBa C
yonclick” (suxx npumep 2 ot ynp. 3)

3. HanpaBeTe aBToMaTM4HO 06HOBABaHe Ha ListBox cnen nobaesHe.

4. [obasete TextBox none, B KOETO Aa Ce BbBeXJda MMETO Ha HOBMA yyeHWK. Hanpasete
noaxoasu, Binding, Taka ye Bmecto "New Student " B 6a3aTa Aa ce 3anuMcBa BbBEAEHOTO OT
noTpebutena nme.

5. CrpykTtypupainte Koga B nanku View, ViewModel n Model. He 3abpaBsiite, ye KaTo ru
npemecTuTe HAMa aBTOMaTUYHO A3 Cce 3aJaje NpaBuaeH noa-namespace. (np. 3 - ynp. 3)

3adaya 3a doMaulHO:
HamepeTe Kbae BCbWHOCT e 6a3ata AaHHM, KOATO ce Cb3gaBa. MoKeTe Aa npoueteTe noseye

nHbopMaLmsa 3a TOBa Hanpumep TyK https://msdn.microsoft.com/en-us/data/jj193542.aspx
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