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BcmynumenwsHoe ¢j1080
om coobuwecmaa

B coBpemMeHHOM Mupe pa3paboTKM MPOTPaMMHOT0 06ecieueHust CJI0KHO 000iTICh 6e3
paboThI C MaccHBaMM JaHHBIX. Kak CJieficTBYME aKTyaIbHBIM SIBJISIETCST BOTIPOC MCTIOTh30-
BaHMSI PA3INYHBIX XPAHWINII JAHHBIX. VICTOpUYECKH pesiiiMOHHbIe 6a3bI JAHHBIX UMe-
JI/ IIVPOKOe TIpMMeHeHe, 1, KoHeUHO, TiaTdhopma .NET He mMoIia He IIpefoCTaBIIsITh
CBOY MHCTPYMEHTBHI JIJIs1 pa6OThI C HUMMA.

[Tepen Bamu MoApPOOGHOE PYKOBOACTBO 1O OAHOMY M3 TaKUX MHCTPYMEHTOB — Entity
Framework Core. EF Core cTai mouTu CTaHIapToM Ipu paspabotke .NET-mpuiokeHMit,
UCTIONb3YIOIIMX PENSIVIOHHbIE 6a3bl JAHHBIX, M OOJBIIOE YMCIO Pa3paboTYMKOB YCIIeN-
HO IIPUMEHSIIOT ero B cBouX IpoekTax. EF Core 1o3BoJisieT 1erko HauaTh paboTy 1 6bICTPO
peanu30BaTh IPOCThIE CLIEHAPUM TI0 B3aMMO/IeICTBUIO C 6a3aMu JaHHbBIX. B mepBoit yac-
TU KHUTY OTIVICBIBAIOTCSI OCHOBBI (PpeifMBOpKa 1 BCSI He0OXoaumast MHGOpMaIs, YTOObI
HauaTbh paboraTh. BmecTe ¢ Tem EF Core obecrieunBaeT MOAAEPKKY ¥ 60jiee CIOKHBIX
ciieHapueB. Bo BTopoit yacTy 60s1ee mogpo6HO PacKpPhIBAIOTCSI BHYTPEHHME MeXaHM3Mbl
(bpeitMBOpKa 1 IPUBOISITCS CBEIEHMSI O TOHKOI HacTpoiike EF Core, a B TpeTbeit uacTu
paccMaTpuBalOTCs 3a4auy, BO3HMKawUue npu ucnonb3oBanum EF Core B peanbHbIX
NIPUIIOKEHUSIX.

Kuura 6ygeTt MHTEpecHa Kak HOBMUYKAM, TaK M 00Jiee OIBbITHBIM pa3paboTurKaMm, yke
3HaKOMbIM ¢ ocHoBamu EF Core. ABTOp moapo6HO omycast, Kak mucnonb3oBath EF Core,
a TakKe 3aTPOHYI OOJIBIIIOe KOJIMUECTBO CMEKHBIX TEM, KOTOPbIE TIOMOTYT IIOHSTh MECTO
(bpeitMBopKa B s3KocucTeMe pa3paboTku Ha matgopme .NET. Ecim y Bac yske ecTh OITbIT
paboThl ¢ Tpeabiayeit Bepcueit Entity Framework 6, To Bbl HaiimeTe 60/blioe Kouye-
CTBO CpaBHEHUII U OIMCaHNe OT/INYMIAL B ITOBeieHuM (PpeiiMBOPKOB. A ec/ivi BaM MHTepec-
HbI HepeJISIIIMOHHbIe 6a3bl JAHHBIX, TO Ha puMepe Cosmos DB Bbl cMOsKeTe y3HATh, KaK
EF Core mo3BosisieT paboTaTh C TAKMMU XpAHWINIAMMU (BKITIOUAsT pa3paboTKy ITPUIIOKe-
Hus ¢ ucnonbzoBanneMm CORS-noaxozna).

OtpmenbHas 6G/1arofapHOCTb aBTOPY 3a «IpUKIagHble» miaBbl KHUrKM. EF Core (kKak
1 MHOTMe Ipyrue ORM) ITpocCT B MCIOIb30BaHMM, HO IPUMEHEeHMe eTo B (JIOKHBIX ClieHa-
PUSX MOXKET TIOBJIEUb 3a OO0 TPO6IeMbI TPOU3BOAUTETHHOCTU. ABTOP TIOCBSITUIT 3TOM
po6yieMe OTIEebHYIO IIaBY, HOIPOOHO pa3o6pasl OCHOBHBIE ITPOOIEMbI ITPOV3BOIUTENb-
HOCTY, METO/IbI MX IMArHOCTUKY U pelieHysi. Takke B KHUTe 3aTPOHYTHI BOIIPOCHI TPOEK-
TUPOBaHMS (C UCIIOJIb30BaHMEM MOMYJISIPHOTO MOAX04a NpeIMeTHO-OPUEHTUPOBAHHOTO
npoexkTupoBanusi, DDD) 1 TecTMpOBaHMS TIPUIOSKEHWIA.

B urtore nomyuymiiace BcectopoHHss1 KHura o EF Core (M He TOITBKO), KOTOPYIO MOX-
HO CMeJI0 peKOMEeHI0BaTh BCeM, KTO paboTaeT ¢ 6a3aMu JaHHBIX Ha riatdopme .NET.
Komanpa DotNet.Ru ¢ ymoBosbcTBMEM paboTaia Hall IepeBOIOM KHUTY U GJ1aroOmapuT
aBTOpa 3a OTJIMYHBIN MaTepuai. [IpusaTHOro uyreHms!

Hap mepeBomom paboTanu nmpencraButenn coobuiectsa DotNet.Ru:

Urops JIabyTuH; Cepreit beHseHko; Omutpuit )KabuH; Pagmup Tarupos;
Pycram Cadun; Wnbs Jlazapes; Bagyum MuHraxkes; Anexceii PocToB;
EBrenmii bytopuH; Awupnpei benennos;  Buranmii UmioxuH;  Anartonuii Kynakos.



Om3vbiebl Ha KHU2y «Entity Framework Core
8 deiicmeuu»

Hauo6onee monxsblii cripaBouHuK 1Mo EF Core, KOTOPBINT €CTh MM KOTHa-1160 Oymer.
— CmuseH BupH, Intel Corporation

IMonHoe pykoBoacTBoO 1Mo EF Core. TO camblif MPaKTUYHBIN CITOCO6 YAYULIIUTH CBOU
HaBbIKM 110 pabore ¢ EF Core c mpumepamu U3 peaibHO KU3HMU.

— ITon BpayH, Diversified Services Network

s TBepIO Bepro, UTO 10607, KTO Mcronb3yeT EF Core, HalileT B 3TOi KHUTe YTO-TO
I1oJIe3Hoe 11 cebsl.
— DHH AnwmeliH, Headspring

OcraeTcs 111 MeHs TTOJIe3HBIM pecypcoM Ipu pabote ¢ Entity Framework.
— @ocmep Xelinc, ]2 Interactive



IIpeducnogue

[TpuxoguIoch i BaM Koraa-HuOyasp paboTaTh Hall IPWIOKEHEM, KOTO-
poe He JCIONb3yeT JaHHbIEe U TPeGyeT CpefCcTB B3aMMOJENCTBUS C Xpa-
HWINMIIEM [AHHBIX? 3a HECKOJbKO AeCSITUIeTuil paboThl B KauyecTBe
pa3paboTurKa MPOrpaMMHOTO ObecrieueHus] Kaskaoe MpuoskeHne, Hal
KOTOPBIM 51 paboTaja MM moMoraia B paboTe IPyTUM, 3aBUCENIO OT UTe-
HMSI U 3aTIMCH JAHHBIX B XpaHWIMIIe orpeaeieHHOro Tuia. Korga s crana
MHIOVBUAYAIbHBIM OpennpuuumareneMm B 1990-x r., To nmpuaymana s
cBOeil koMmmanuy HasBaHue Data Farm. I onpepeneHHo dhaHaT JaHHbIX.

3a roc/IegHMe HeCKOIbKO JecsaTuieTuii koprnopauust Microsoft rmporia
MHOKECTBO uUTepaiuii ppeiiMBOPKOB IJIs TOCTYIIA K XPAHSIIMMCS B 6a3e
IaHHbIM. EC/ii BbI Kakoe-To BpeMst paboTau B 3TO¥ cdepe, To, BOSMOKHO,
nomauTe DAO 1 RDO, ADO 1 ADO.NET. B 2006 rogy Microsoft momenmiach
TepBBIMY BEPCUSIMU TOTZA ellle He HasBaHHOro Entity Framework (EF) Ha
OCHOBe paboThl, MpoaeaaHHo B Microsoft Research Ha 3akpbITOI BCTpeue
B TechEd. § 6bu1a OIHO 13 HEMHOTMX, KOTO IIPUIACWIIM Ha 3Ty BCTPEUY.
SI BmlepBbIe YBU/IE/IA MHCTPYMEHT 0ObeKTHO-PEJIIIIMIOHHOTO OTOOPasKeHMSI
(Object Relational Mapper — ORM), 616/1OTEKY, 11eJIb KOTOPOiT — 0CBOOO-
IUTh Pa3pabOTUMKOB OT U3JINUIIHEN PYTUMHHO paboThI IO CO3TaHMIO MO -
KITIOYEHMIT ¥ KOMaH[, ITyTeM Hamucauust SQL-3armpocoB, mpeo6pa3oBaHms
Pe3y/IbTaToOB 3aIIpoca B 0ObEKTHI M IIPe0OpPa30BaHMs M3MeHEeHMT 06beKTa
B SQL, uTOOBI COXpPaHUTH UX B 6a3e JaHHBIX.

MHorue 13 Hac 6eCIOKOMINCD, UTO ITO ouepemHoi ppeiiMBOPK [Jis IO-
CTyTIA K XpaHSIIMUMCS B 6a3e TaHHBIM, OT KOTOporo Microsoft oTkaskercs
B Giiskaiiiee BpeMsi, 3aCTaBMB HAC M3y4daTh ellle oauH B Gymymem. Ho
MCTOPMS TOoKa3asia, YTO MbI OIIMOamMCh. [IaTHAAIATD JIeT cIrycTst Microsoft
Mo-TMpexkHeMy MHBecTupyeT B Entity Framework, KoTopblit ipeBpaTuiics
B Kpocc-1iaTdhopmeHHbIi Entity Framework Core ¢ OTKPBITBIM MCXOTHBIM
KOZIOM ¥ TIPOMJOJIKAeT OCTaBaThCsl OCHOBHO 61OMmoTexkoit Microsoft ms
IOCTyTIa K JAHHBIM 1151 pa3pabotunkos .NET.

3a 15 net cymectBoBaums u pa3suTus EF somonvionnposai 1 .NET. Bos-
moskHocTy EF 1 EF Core ctany 60j1ee 0OIIMPHBIMM, HO B TO 3Ke BpeMsl, KOTma
JIeJIO MOXOIUT IO CO3IAHMSI COBPEMEHHBIX ITPOTPAMMHBIX CHCTEM, 9Ta 616-
JMOTeKa cTaja yMHee U TTIOHMMaeT, KOTa Hy>KHO ITPOCTO He MelllaTh pa3pa-
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Mpeaucnosue

60TuMKy. MbI MOKEM HaCTPaMBaTh OTOOPasKeHVST AJIS IO PSKKI XpaHeHs
CO CJIOKHO cxeMoii 6a3bl JaHHbIX. Kak crenmaamct mo npeaqMeTHO-OpUeH-
TUPOBAaHHOMY MPOEKTMPOBaHMIO, s OblJIa OUEeHb JOBOJbHA TeM BHUMAaHMU-
eM, KOTOpoe KOMaH/Ia yaIennia ToMY, 4To6bI 1To3BonTb EF Core cOXpaHSITh
TIIATETHHO CITPOEKTUPOBAHHbBIE CYIITHOCTH, 0OEKTHI 3HAUEHMIA M arperaTsl,
KOTOpBIE OT IIPUPOIbI He HafleJIeHbl 3HaHMeM O cxeMe 6a3bl JaHHbIX.

Byayun omHUM U3 MEPBBIX MOJIb30BaTe/EN, B TECHOM COTPYIHMUYECTBE
¢ komaHzoii EF elje 0 epBOro BBIMTYCKa 3TOV OMOGIMOTEKM 51 HamMcana
yeTbIpe KHUIM 1o Entity Framework B mepuoz ¢ 2008 o 2011 r. XoTst MHe
i B CAMOM [ejie HpaBUTCS I1CaTh, B KOHIIE KOHIIOB 51 06HAPYKIJIa, UYTO MHE
TaK>Ke HPaBUTCS CO3/1aBaTh BUAEO0, TOITOMY SI COCPeOTOUMIa CBOU YCUITHST
Ha co3maHuu u mybamkaimm Kypcos 1o EF Core u gpyrum Temam B KayecT-
Be aBTOpa Ha caiite Pluralsight. I mo-mpeskHeMy MUIITY CTATbU, HO GOJIbIIIE
He IUITY KHUT, TO3TOMY OY€Hb CYaCTanBa, uyTo JI>koH [1. CMUT Halllen cro-
€006 COTPYIHMYECTBA C M3HATEILCTBOM Manning 1 Hamycas 3Ty KHUTY.

Korma [IkoH omyb6iamKoBas IepBoe m3maHue «Entity Framework Core
8 deticmeuu», s y3HaJIa B HEM POACTBEHHYIO IYIITY, «JIFOOOIBITHOTO KOTa»,
KOTOPBIN MPUIOXKUI BCe BO3MOXXHBIE YCUIUSI B CBOEM CTpPeMJIeHUU TIO-
HSITb, Kak paboraeT EF Core. TOUHO TaK ke cepbe3HO OH OTHOCUTCS K U3JI0-
SKEHMIO 9TOM MH(pOpMaILu, rapaHTUPYsI, YTO €ro YUTATeIN He TIOTEPSIIOT
HUTb NTOBECTBOBAHMS U TTOIYYaT PeasibHble 3HaHMsI. [I0CKOMbKY ST TpO#oII-
’Kajia co3/IaBaTh yueOHbIE pecypchl JISI TEX, KTO MMPEeAIIOUNTAET YUUTHCS
T10 BUIE0, MHe ObIIO IIPUSITHO TTIOPEKOMEHIOBATh PaboTy [I3KOHA TE€M, KTO
UIIET 3aCTyKuBaminee moepust uspanue mo EF Core. OGHOBUTH cofep-
SKMMOE KHUIM, UTOObI IIPUBECTU €€ B COOTBETCTBME C HOBeilleil Bepcu-
eit EF Core 5, — Heylerkas 3agayva. /IDKOH CHOBa 3apaboTaj Moe yBakeHMe
(¥ yBakeHMe MHOTUX IPYTUX JIIOZeii), KOrja Ha CBeT MOSIBUJIOCh U3JaHue,
KOTOPOE BBI Ceifuac AepKUTe B PyKax.

biarogapst 3Toi KHUTe Bbl MOJIydaeTe TPU KHUTYU B OHOI. Bo-lepBbIX,
II>KOH MOACKaXkeT BaM OCHOBBI U Jaske CO34aCT HEeCKOJIbKO IIPOCThIX TIPU-
noxkeHuii, ucnonb3ywimux EF Core. Korma Bl ocBouTeCh, MOKHO OymeT
roapoOHee U3YUNTD Kcronb3oBaHue EF Core Ha cpegHeM ypoBHe, IIpuMe-
HSISI CBSI3U, MUTPALIM U YIIPABJIeHNE, BBIXOIIee 3a paMKU CTaHIAPTHOTO
nosenenus EF Core. HakoHel, ipuaeT BpeMsi ucronb3oBath EF Core B pe-
QJIbHBIX MIPUIOXKEHMUSIX, pelllasi TaKMe Ba’kKHble 3aJauM, KakK IIPOM3BOOU-
TeJIbHOCTh U apXuTeKkTypa. TiarenbHble uccaenoBanms JIxkoHa 1 ero cob-
CTBEHHBII OIBIT PabOTHI C KPYITHBIMY ITPOTPAMMHBIMU MTPUIOKEHUSIMMU
JIeJIal0T ero KBaau(@UUMpPOBaHHBIM U 3aC/TY>KMBAIOIIMM TOBEPUS TUIOM.

— JDKVYJIN JIEPMAH

Ihicynu Jlepman usgecmua kax eedyujuii skcnepm no Entity Framework u EF
Core 3a npedenamu Microsoft. OHa siessiemcst asmopom cepuu KHue Program-
ming Entity Framework u decamkoe kypcoe Ha catime Pluralsight.com. Dicynu
0b6yuaem KoOMnavuu, Kak npogooums MooepHU3auU0 nNpozpammHaozo odecne-
uenust. Ee moxcHo ecmpemums Ha KOHpepeHYUsix, NOCBAUWEHHbIX NPOZPAMMHO-
My 0becneueHur0 8 pasHblxX yeonKax céemd, 20e OHa 8vlcmynaem ¢ doknadamu no
EF, npedmemHo-0pueHmupo8aHHoOMy NPo2pammuposanuro u opyeum memam.



Beedenue

JIro60Ji pa3paboTUMK MPOrpaMMHOI0 06ecredyeHus! JOKEeH MPUBBIKATD
K HeOOXOAVIMOCTY M3yUeHMST HOBBIX 6MOIMOTEK MUY SI3BIKOB, HO JJIST MEHS
9TO 06yueHue GbIJI0 HEMHOTO SKCTPEeMAaTbHBIM. §I TepecTan 3aHMMAaTbhCS
nporpamMmmupoBaHueM B 1988 r., Koraa repeiiesn B TEXHUUECKUIT MeHeI K-
MEHT, " He Bo3Bpaaics K Hemy 10 2009 r. — mepepsiB B 21 rop. Ckasars,
YTO JIAaHAIAMT M3MEHUJICS, — He CKa3aTh HUYETO; s YyBCTBOBAJI cebs pe-
6EHKOM B POXKIIECTBEHCKOE YTPO C TAKMM KOJTMYECTBOM ITPEKPACHBIX T10-
JlapKOB, UTO HE MOT B3SITh UX BCe.

[ToHauany sI coBepIiaja Bce OIIMOKM, TPUCYIIME HOBUUKY, HAIpUMep
S1 IyMaJl, YTO 06BEKTHO-OPUEHTMPOBAHHOE ITPOTPAMMMPOBAHME — ITO UC-
M0JIb30BaHMe HacaeI0BaHMsl, OHAKO 3TO He Tak. Ho 51 M3yums HOBbI CUH-
TaKCUC ¥ HOBbIE MHCTPYMEHTHI (Bay!) 1 Hacaakmascs o6beMoM mHpopma-
LMY, KOTOPBI MOT MOJTYYUTh B MHTEpHeTe. $ pelins cCoCpefoTOUNThCS Ha
crexe Microsoft, B OCHOBHOM IO IPUYMHE TOTO, UTO 10 HEMY OBIJIO JOCTYTI-
HO GOJIBIIIOE KOMMYECTBO JOKYMEHTaV. B TO BpeMs 9TO GbII XOPOIIMiA
BBIOOD, HO ¢ BbixomoM .NET Core ¢ OTKPBITHIM MCXOAHBIM KOLOM ¥ MHOTO-
I1aTGOPMEHHBIM MOAXOAOM $I TIOHSII, UTO 3TO ObLT OTIIMYHBIN BBIOOD.

[TepBbie MpUIOKEeHMs, Haf, KOTOPbIMY 51 paboTan B 2009 I., ONTUMU3 M-
poBa/iu U OTOGpakajaM MOTPEOHOCTM 3[PaBOOXpPAHEHUSI ¢ reorpaduue-
CKOJ TOUKM 3peHMsI, 0COOEHHO C TOUKM 3PEHMSI PACIIONIOXKEHMS JIeUeOHBIX
IIEHTPOB. DTa 3a/ava TpeboBaa CIOKHOI MaTeMaTUKM (ITUM 3aHUMa-
JIach MOS 3KeHA) U cepbe3HOoit paboThl ¢ 6a3aMy JaHHbBIX. S Mpoien yepes
ADO.NET u LINQ to SQL. B 2013 r. s1 mepexmounics Ha Entity Framework
(EF), korga EF 5 mommepskas poCTpaHCTBeHHbIe (TeorpaduyecKkyie) TUIIbI
SQL, a 3atem niepenien Ha EF Core cpa3y mocse ero BbIITyCKa.

3a mporiealye ToAbl s yacTo ucrnonb3oBan EF Core M B KIMEHTCKUX
MIPOEKTaXx, U JJIs CO3AaHMsI 61OIMOTEK C OTKPBITHIM MCXOIHBIM KOZOM. ITo-
MMMO 3TOJ KHUTH, 1 MHOTO Tuca o EF Core B coGCcTBeHHOM 6J10Te (WWW.
thereformedprogrammer.net). Oka3bpIBaeTCsI, MHE HPaBUTCS OPATh CJIOXK-
HbI€ UJIeU U MTBITAThCS CAEIATh TaK, YTOOBI UX jierye 6bII0 TMTOHSITh IPYTVIM.
Hapetoch, MHe yacTcs cenaTh 3TO U B JAHHOM KHUTeE.

«Entity Framework Core 6 Oelicmeuu» oxBaTbiBaeT Bce (yHKiuu EF
Core 5.0 coO MHOXeCTBOM IIPUMEPOB M KOLOM, KOTOPbIii BbI MOXKETe 3a-


http://www.thereformedprogrammer.net
http://www.thereformedprogrammer.net
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nycTuth. Kpome TOTO, ST BKIIOUMII CIOJI]a MHOTO TTaTTEPHOB U MPAKTUK, KO-
TOpbIe TIOMOTYT BaM CO3/1aTh HAJIeSKHbIV 1 MOAIAIINICS pedakKTOPUHTY
KO[I. B TpeTbeil yacTu KHUTH, KOTOpasi Ha3biBaeTcs «Vcrnonpb3oBanue En-
tity Framework Core B peasbHbIX MPWJIOXKEHMUSIX», [TOKA3aHbI CO3/IaHNE
U JOCTaBKa peajbHbIX MPUIOKeHUN. VI y MeHs ecTb He OfHA, a TPU TI/a-
BBl 0 HacTpolike npoussogurenbHocty EF Core, mostomy y Bac 1op, py-
KOJ MHOXXeCTBO MeTO/I0B MOBbIIIEHUSI TPOU3BOAUTEIbHOCTH, KOT/A Ballle
MIPWIOKEHME paboTaeT He TaK XOPOIIO, KaK BaM HYKHO.

OmHMMM U3 caMbIX MPUSATHBIX IJIS HAaIIMCaHMS IJ1aB ObLIM IVIaBbl, TO-
CBsIIeHHbIe TOMY, Kak EF Core pa6oraeT BHYTpM (I1aBbI 1, 6 u 11), u Ha-
CTpO¥iKe TIPOM3BOAUTENBHOCTY TIpUIOKeHusT (11aBbl 14, 15 u 16). JinuHo
s MHOTOMY Hay4YMJICSI, UCTTIO/Ib3YsI MOILYAbHYI0 MOHOMUTHYIO apXUTEKTYPY
(rmaBa 13) 1 co3maBasi MOHOLIEHHOe IPUIokKeHKe ¢ moMoubio Cosmos DB
(rmaBa 16). [TonyTHO 5 cTapaioch NMPeCTaBUTb IIIOCH M MUHYCBI KaXKI0TO
MCII0/Ib3yeMOI'0 MHOV ITOIX0/1a, [IOCKOJIbKY He Beplo, YTO B IPOrPaMMHOM
obecrieueHnM ecTb TaKOe MOHSATHE, KaK «cepebpsiHas my/ast». EcTb auinb
pSiI, KOMIIPOMMCCOB, KOTOpbIe MbI, OyIyuM pa3paboOTUMKaAMM, IOJIKHBI
YUUTBIBATh IIPU BBIOOPE TOTO, KaK peajn3oBaTh YTO-1160.



baazodapHocmu

XoTs 60/1bIIyI0 YaCTh pabOThI HAJl KHUTOJ IIPOAEIIA I, MHE OYeHb ITOMOT-
JIVL Y IpyTHeE JIIOOU, U 5T XOUy TT06IarofapuTh UX BCEX.

Cnacu6o moeit skeHe, moKTopy XoHope CMUT, 3a TO, UYTO OHA TepIea,
Kak s TP YeTBepTU rofia CUes IMepell KOMIIbIOTEPOM, U 3a TO, UTO Bep-
HyJla MeHSI K MPOorpaMMMpOBaHMIo0. § 060 ee MO MOTepU CO3HAHMSI.
Emie ogHa ocobast 6aromapHoCTh MoeMy 605bIIoMy Apyry JC 3a TOMOIITb
U TIOAAEPXKKY.

Pa6orats ¢ Manning Publications 6b1710 BOCXUTUTENBHO. OTO GBI Ha-
IEXKHBI U BCEOOBEMITIONINIA MTPOIECC, TPYAOEMKNI, HO TTPOILyMaHHbI,
obecITeurBaloOIINii B UTOTe OTVINYHBII MpoayKT. KomaHma 6bu1a pocTo 3a-
MevaTeabHasl, U 5 X0Uy epeuncInTb 3HAUMMBIX JIXI] B XPOHOJIOTMUYECKOM
nopsiake, HauMHas ¢ Bpariana Coliepa, bpeknna dnu, Mapuabl Maiikic,
I>xoams Korapcku, Pejixanbsl MapkaHoBuy, Mocumna Mapaca, Xusep Takep,
Asnexcanpmapa JIparocaBieBuua ¥ MHOTUX JPYTUX, KTO TIOMOTaJj B BBIITyCKe
KHUTY. MapuHa Maiikic 6bUta MOMM OCHOBHBIM KOHTAKTHBIM JIMIIOM BO
BpeMsI [IepBOT0 U3IaHMUsI, U, OUeBUIHO, S He JOCTaBMJI €1 CIMIIIKOM MHOTO
po6iieM, TTOCKOIbKY OHA JII06e3HO COTIaciIach MHE IIOMOYb CO BTOPBIM
U3TaHMEM.

Kpome Toro, mHe oueHb nmomorsna 3arpykeHHast komasga EF Core. ITo-
MMMO OTBETOB Ha MHOTOUMCIEHHbIE BOIIPOCHI, KOTOPbIE OBLIM ITOMHSITHI
B perntosutopun EF Core Ha GitHub, oHM mpoBepuiv HECKOJbKO r1aB. Oco-
60ro yIIOMMHAaHMS 3aCTyskUBatOT ApTyp Bukepc u [llait PostHCKY 3a pelieH-
3MpOBaHMe HEKOTOPbIX r7aB. OcTasabHbIe YIeHbl KOMaH/bl Iepeuyc/ieHbl
B ajiaBUTHOM mopsiake: Aumpeir CBupwun, Bpaiic JIam6coH, Ikepemu
Jlukuecc, Maypuuuii Mapkoscku u Cmut IlaTer.

S Taxoke xoten 6b1 mobaromapuTh XKionbeHa [T0XM, TEXHUYECKOTO KOP-
peKTopa, 1 pelleH3eHTOB: Jia [le3eBcky, AHHY DniuTeiiH, Doctepa XeiiH-
ca, Xapu Xasnbca, SIHeka Jlomneca, [Ixkedpda Hoiimana, [Iko271s1 KnepmoHa,
I>xona Poynca, Maypo Ksepunonu, ITona I. Bpayna, Paymana /Ixa, Pukap-
no Ilepeca, lllona JIama, CtuBeHa bupHa, Cymura K Cunrxa, Tomaca I'eta,
Tomaca OBep6u XaHceHa 1 YaiiHa Ma3sep. Bami npeajioskeHus: IIOMOIIN
cesiaTh 3Ty KHUTY JIydllle.



O6 smoti KHuze

Kuwura «Entity Framework Core 8 deticmguu» TOCBsIIIeHa OBICTPOMY U ITpa-
BWJIBHOMY HaIlMCaHMIO KOJla PaboThI ¢ 6a30¥ JaHHBIX ¢ ToMoInbio EF Core,
YTOOBI B KOHEUHOM MTOIe 00eCIeumTh BBICOKYIO ITPOM3BOAUTETbHOCTbD.
YT06BI TOMOYB C TAKMMM aCIIEKTAMM, KaK «ObICTPO U MPaBUIbHO», ST BKITIO-
YMJI cloga OoJbIIoe KOJMUYECTBO IIPMMEPOB CO MHOXKECTBOM COBETOB
u TipueMoB. [ToIyTHO 1 HEMHOTO paccKaxy, Kak EF Core paboraeT u3HyT-
pH, TIOTOMY 4TO 3Ta MHMOpMAaLMSI TOMOXKET BaM, KOTJa UTO-TO paboTaeT
He Tak, Kak, 110 BallleMy MHEHMIO, TOJKHO PaboTaTh.

V Microsoft Herioxast JOKyMeHTaIMsl, HO B Heil HeT MecTa JJIs TIOofI-
POOHBIX ITPUMEPOB. B 3T0 KHUTe ST TTOCTapalch 1aTh BaM XOTsI Obl OAVH
MIpUMep MO Kaskaoi QYyHKIMM, 0 KOTOPO¥ 5T paccKa3bIBaio, a B PEITO3UTO-
pun Ha GitHub yacTo MOKHO OyIeT HailTV MOIY/IbHbIE TECTHI (CM. pa3ien
«O Kofie», TIe ecTb CChbUIKM), KOTOPbIE TECTUPYIOT QYHKIVIO HECKOIbKM-
MM criocobamu. VIHOTIa yTeHre MOAY/IbHOIO TECTa MOXKET 110Ka3aTh, 4YTO
MIPOUCXOANT, FOpasio ObICTpee, HESKEINM UTEHME TEKCTA B KHUTE, TI03TOMY
cyuTaliTe MOAY/AbHbIE TECTHI IT0JIe3HBIM PECYPCOM.

Komy adpecosana sma kHuza?

OJTa KHKTA IIpeJHa3HaueHa Kak Jj1s1 pa3paboTuiKOB IIPOrpaMMHOro obec-
reveHusi, KOTOpble HMKOTAA paHbllle He ucrnonb3oBaiu EF, Tak u pjs
OMBbITHBIX paspaboTunkoB EF Core, a Takyke 151 BCeX, KTO XOUeT 3HATh, Ha
yrto criocobeH EF Core. § mpefnosaraio, 4To Bbl 3HAKOMBI C pa3paboTKOi
B .NET Ha C# 1 uMeeTe XOTb Kakoe-TO IIpeACTaB/JIeH e O TOM, YTO TaKoe
pensioHHas 6a3a JaHHbIX. He HYKHO ObITh 3KCIIepToM B C#, HO eCJIi BbI
HOBMYOK, BO3MOYKHO, BaM GYIeT TPYIHO YMTATh HEKOTOPbIE YaCTU KOJa,
TTOCKOJIbKY $1 He 00bsicHsi0 C#. KHUra HauMHaeTCss ¢ OCHOBHBIX KOMaH]I
EF Core, KOTOpbIe IOJKHBI GbITH JOCTYITHBI GOJIBIIMHCTBY ITPOTPaMMMU-
cToB Ha C#, HO HAUMHAsSI CO BTOPOIi YaCTU TE€MbI CTAHOBSITCS 00jIee CJIOXK-
HBIMM T10 Mepe yrry6nenus B pyukiuu EF Core.
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Kak ycmpoena ama kHuza

SITIOTBITAICS TOCTPOUTDL MapLIPYT, KOTOPBI HAUMHAETCS C OCHOB (4acTh I),

I10CJIe Yero Mbl [lepexonum K aeTansm (dacrts II), a 3akaHuMBaeTcs OH I10-

JIe3HBIMM MHCTPyMeHTaM U MeTopamu (dacts III). SI He mpepronararo,

YTO BbI IIPOYMTAETE ITY KHUTY OT KOPKU 10 KOPKU, 0COGEHHO CITPaBOYHBI

pasjen U3 BTOPOJ YacTu, HO XOTsI ObI Geryioe YTeHue MepBbIX MIECTY I71aB

TOMOXXeT BaM IMOHSITbh OCHOBbI, KOTOPBIE 51 UCTIO/Ib3YI0 MO33Ke.

Yactb [ «Hauamo»:

rnaBa 1 3HAKOMUT Bac C CYIMepIPOCTbIM KOHCOAbHBIM MPUJIOKEHU -
eMm, ucronb3ytonm EF Core, 4To6bI BbI MOIJIM YBUAETD Bee yacTu EF
Core B meiicTBum. Kpome TOrO, 1 MpuBOKY 0630p TOro, Kak paboraeT
EF Core u [1j151 Yero Mo>kHO ero MCI10/ib30BaTh;
B IVIaBe 2 paccMaTpMBAETCS 3aIlpoc (YTeHMe MaHHbIX) K 6a3e maH-
HBIX. I paccKaxky O CBSI3SIX MEXKIY TaHHBIMMU, XpaHSIIUMIUCS B 6ase,
" O TOM, KaK 3arpy3uUThb 3TU CBI3aHHbIEe NaHHbIe ¢ momMolnbio EF Core;
B IVIaBe 3 MbI [TIePeXOAVM K M3MEHEeHMIO JaHHbIX B 6a3e: 106aBIeHNIO
HOBBIX JAHHBIX, 0OHOBJIEHNIO CYIIIECTBYIOIIMX JAHHBIX 1 UX YIATE€HUIO;
B IVIaBe 4 paccMaTpMBAIOTCSI pasaMyHbIe CITOCOOBI ITOCTPOEHMS Ha-
IeXKHOT 6M3HeC-TOTUKY, UCTonb3yioinei EF Core fj1s mocTyia K 6a3e
IaHHbIX. BusHec-n02uxoli Ha3bIBA€TCS KO, peann3youuii ousHec-
mpaBwiIa MM pabounii mpoirecc Ijisi KOHKPETHOI Ou3Hec-3amaun,
KOTOPYIO pelliaeT Ballie MPUI0KeHIe;
r1aBa 5 mocssineHa cosmannio puaoskenust ASP.NET Core, ncmosb-
syioiero EF Core. OHa 06beIMHsIET KO/, pa3paboTaHHbIi B I/laBax 2,
3 u 4, nyist co3ganus Be6-nmpwiokeHus. [ToMrMO 3TOro, s paccKasbl-
Bal0 O pa3BePThIBAHMM BEO-TIPUJIOKEHMS U TOCTYIIE K pa3MeIieHHOI
6a3e TaHHBIX;
I71aBa 6 OXBaThIBaeT IMPOKUI KPYr TeM. BONbIIMHCTBO U3 HUX CO-
IepskuT onucaHme ogHoro u3 acriektoB EF Core B coueTaHuM CO CII0-
cob6amMu MCITOIb30BaHMS 3TOM QYHKIIUM B KOJIE.

Yacts II «06 Entity Framework Core B geTaistx»:
B IVIaBe 7 paccMaTpMUBAeTCsl HACTPOiiKa HepesIiMOHHBIX CBOWCTB —
CBOJICTB, COMlepKalllMX 3HaueHue, Hanpumep int, string, DateTime
UT.O.;
B IVIaBe 8 paccMaTpuBaeTCs] HACTPOIKa CBsI3eit MeXIy Kiaaccamu,
HaTpMMep KaaccoMm Book, CBSI3aHHBIM C OJHUM WM HECKOIbKUMU
Kkiaccamu Author. Kpome TOro, oHa BK/IIOUAeT B cebsl CrielyaibHble
MeTOIbl OTOOGPaKeHNSI, HapuMep OTo6pakeHre HeCKOIbKUX Kiac-
COB B OJIHY Tab/IuILYy;
B IIaBe 9 OIMCaHbI BCe CIIOCOOBI M3MEHEHMSI CTPYKTYPbI Oa3bl JaH-
HBIX TIpU ucnoab3oBauuy EF Core, a Takske paccMaTpUBaIOTCS MPoo-
JIeMbl, BO3HMKAIOIIMe, KOTJa BaM HY;KHO M3MEHUTDb CTPYKTYPY 6asbl
IaHHBIX, MCIIOJIb3yeMOJi paboTaIOIIM MTPUIOKEHUEM
B m1aBe 10 paccMaTpuBalOTCS paciivipeHHbie GYHKIMM COMIOCTaBIIe-
HMS U BCS 061acTh OOHApYsKeHMs M 06paboTKY KOH(IMKTOB mapai-
JIeJTbHOT'O IOCTYTIA;
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B I1aBe 11 rmoapo6HO paccMOTpeHo, Kak paboraet DbContext EF Core,
C MOAPOOHBIM OIMCAHMEM TOTO, UTO Pa3/IMUHbIe METOMIbI ¥ CBOVICTBA
nenaioT BHyTpyu DbContext-npuaoskeHus.

Yacrs IIT «Mcronb3oBanme Entity Framework Core B peajqbHbIX TTPUIIO-
SKEHUSIX»:

B I7IaBe 12 mpemcTaBjeHbl IBa ITOAXOMAa K OTIIPaBKe COOOIIEHMIA
paciiMpeHHbBIM MeTomamM SaveChanges u SaveChangesAsync. 9Tu
TIOAXOAbI TIPEHOCTABIISIIOT eIle OAWH CIoco6 0oO0bemuHeHUs He-
CKOJIbKVMX OGHOBJIEHMIT B OIHO TPAH3aKI[MOHHOE OOHOBJIeHIe Oa3bl
JIaHHBIX;
B I7aBe 13 paccMaTpuBaeTcs IpUMeHeHN e MpeaMeTHO-OpUeHTUPO-
BaHHOTrO IpoekTupoBanus (DDD) K Kimaccam, 0oTo6paskaeMbIM B 6a3y
maHHbIX ¢ tomoibio EF Core, a Takske OMMChIBAeTCS ellle OAMH ap-
XUTEKTYPHbBIN MMOIXO0[, VCIIONb3yeMBbIil B Bepcum MpuiokeHns: Book
App us vactu I1I;
B IIaBe 14 mepeunciaeHbl Bce MPoO6aeMbl, KOTOPbIe MOTYT MOBIUSITh
Ha TPOM3BOAUTEIBHOCTh AOCTYIA K 6ase JaHHBIX, U 00CYKmaeTcs,
4TO C HUMMU [IeJ1aTh;
rnmaBa 15 mpencrasisieT co60it pabounii mpuMep HaCTPOKM TTPON3-
BoguTenbHOCTM TIpyioskenust EF Core. 51 6epy MCXOmHbIN 3amrpoc HA
oTtobpakeHne mpuiokenusi Book App, paspa6oraHHOro B yacty I,
¥ IPUMEHSIIO TPU YPOBHSI HACTPOJKYM NTPOMU3BOAUTEIBHOCTH;
B I1aBe 16 1151 manbHeliiei HacTpoiky rpuioxkeHust Book App nc-
rmosb3yercss Cosmos DB, 4To packpbIBaeT CHJIbHbIE U CIabble CTOPO-
HbI 9TOJ 6a3bl JaHHbIX U MpoBaiigepa EF Core s Hee. B KoHIIe Ita-
BBI pacCcKa3bIBaeTCsI, UTO HYKHO JieJiaTh IIpU Iiepexofe C OHOTo TUIa
6a3bI JAaHHBIX Ha JPYTOIi;
rimaBa 17 MocBsieHa MOAY/IbHOMY TeCTUPOBAHUIO IPUIOKEHUIA, 1 C-
nonb3ywnmx EF Core. Kpome Toro, s co3gan nakeT NuGet, KOTOpbIi
BbI MOYKETE MCIIOIb30BaTh JJ151 YIIPOILIEHMS CBOUX MOAY/IbHbBIX TECTOB.

[Tpunoxenue:
npuiokeHue A 3HakoMuT ¢ s13b1koM LINQ, cnnonb3yembim B EF Core.
JTO NPUJIOKEeHMe TTONe3HO IJ1s1 TeX, KTO He3HakoM ¢ LINQ min xouer
OBICTPO BCIIOMHUTb €TO0.

O Kode

MHe KaskeTcsl, UTO ST NeICTBUTEIbHO UTO-TO 3HAIO TOJIBKO B TOM C/Iyuae,
€CJTU $1 HaIlMCa KOJ, ISl VICTIO/Ib30BaHMsI 9TOM (DYHKIMM UV BO3MOXKHO-
CTH, MIO3TOMY BaM JOCTyIeH pernosuTopuii GitHub Ha crpanuie http://
mng.bz/XdlG.

MPUMEYAHUE ¢ HacTOSITETBHO PEKOMEH[IYIO KIOHMPOBATh KOZ,
C BbIIlIEYKa3aHHOM CTpaHUIIbl. Y KOMUM PEeNo3UTOPHUS, YKa3aHHO
Ha cTpaHuile KHUT Manning, mMmeeTcst Tpo6yiemMa ¢ BETKO Part3 n3-
3a OJMHHBIX MM€eH KaTaoroB.


http://mng.bz/XdlG
http://mng.bz/XdlG
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ITOT per[O?;I/ITOpI/If;I COOEPIKUT KO, HpVIJ’[O)KeHMﬁ, KOTOpbI€ 51 ITOKa3bI-
BdlO B KHUTEe, M MOOYJ/IbHbIE€ T€CTbI, KOTOPbIE s 3aITyCKaJl, YTOOBI yﬁe,ILI/ITbCH,
YTO BCe, O UeM 51 TOBOPIO B KHUTE, ITPABUJIbHO. Y aToro peno3snuTopus Tpmu
BETKU:

master, OXBaThIBAIOIIASI IEPBYIO0 YaCTh KHUTH (TJIaBbl 1-6);
Part2, oxBaThIBAIOLIASl BTOPYIO YaCTh KHUTU (I71aBbl 7—11);
Part3, oxBaTbhIBaloOlIasl TPEThIO YACTh KHUTH (T71aBbl 12—-17).

YTo6bI 3aITyCTUTD JIF0O0E 13 HNPWIOKEHMIA, CHauaja Heo6X0aMOo Ipo-
yuraTth Qaiin Readme Ha crpanmile http:/mng.bz/yYjG B penosutopun
GitHub. ®aiin Readme Kask10¥i BETKM COCTOUT M3 TPEX OCHOBHBIX Pa3/ieioB:

YUMo HYM¥HO YCMAaHo8UMy 0711 3anycka npumepos NpusiodceHull, Tie
yKa3aHbl MPWIOKeHMs )i pa3pabotku, Bepcust .NET u TpeboBaHMs
K 6a3e IMaHHbIX JJIS1 3aITycKa MpUIoKeHuii n3 perosutopus GitHub
(aTa nHMpOpMAaLVS ONVHAKOBA IJISI BCEX BETOK);

Umo MOXCHO 3anycmume 6 3moti 8emke, rae yKa3aHo, Kakoe Mpuso-
sKeHye (TMIPWIOXKEHMS) MOKHO 3aITyCTUTh B BIOPAHHON BaMl BETKe
penosuTopust GitHub;

KaK Hatimu u 3anycmums Mo0yJibHble mecmol, Toe TOBOPUTCS, THe Ha-
XOZSITCSI MOAY/IbHBIE TECTHI ¥ KaK UX 3aITyCTUTb.

ITo Mepe IMPOXOXKIAEeHNUS TpexX YacTeil KHUTYU Bbl MOXKeTe BbIGI/IpaTb KaxK-
OYI0 BETKY, YTOOBI IIOJIYYUTD OOCTYII K KOAY, IIpeAHA3HAYe€HHOMY IME@HHO
IJ1s1 9TOM YacTtu. Takxke 06paTI/ITe BHIMMaHME Ha CBSA3aHHbIe MOOYJ/IbHbIE
TeCThbI, CIPYIIIIMPOBAHHBIE 10 IlaBaM U d)YHKL[I/IHM.

MPUMEYAHUE B rnaBe 17, OCBSIIEHHOM MOIYJIbHOMY TECTMU-
POBaHMIO, ST VICIIOJIb30BaJI CO3JaHHYI0 MHOI 6MOIMOTEKY. DTa 6M06-
JIMOTEKa, KOTOPYIO MOKHO HaliTy Ha cTpaHuile https://github.com/
JonPSmith/EfCore.TestSupport, — 06HOBJIEHHAsI BEPCHSI CO3LaHHO
MmHo¥i 6ubnmoreku EfCore.TestSupport ajist mepBoro m3gaHust JaH-
HOV KHUTHK. Teriepb 3/1eCh UCIIOMb3YIOTCSI HOBbIe (PYHKIIVNU, OCTYTI-
uble B EF Core 5. 3To 6MOIMOTEKA C OTKPBITHIM MCXOIHBIM KOAOM
(mmuensust MIT), mosTomy Bbl MOXKeTe MUCIOIb30BaTh makeT NuGet
o Ha3BaHueM EfCore.TestSupport (Bepcust 5 1 HOBee) B COOCTBEH-
HBIX MOJIY/TbHBIX TeCTaXx.

Coanawenus 06 ogpopmneHuu npo2pamMmMHo20 Kooa

[TpuMepsl KOIa B 3TOI KHUTE U MX BHIBOJT, HATIMCAHbBI MOHOWWPWHHbIM WPUGTOM
M 4aCTO COMPOBOXKIAIOTCS aHHOTALMSIMMA. [IprMepbl HAMepeHHO JIe1aloT-
Cs1 MaKCMMaJIbHO MPOCTBIMM, IIOTOMY UTO OHM He MPeICTaB/SIOT CO6O0ii
YacTu JJ1s1 TOBTOPHOTO MCIOb30BaHMsI, KOTOPbIE MOXKHO BCTaBUTH B Balll
Kop. O6pasiibl Kojia ype3aHbl, YTOOBI BbI MOT/IV COCPEIOTOUMTHCS Ha IIPO-
WUTIOCTPUPOBAHHOM ITPUHIINIIE.

DTa KHUTA COEPSKUT MHOXECTBO IMPUMEPOB MCXOIHOTO KOJa, KaK B ITPO-
HYMEePOBaHHbIX JIMCTMHTAX, TaK U B CAMOM TeKcTe. B o6oux ciaydasx uc-
XOIHBIV KOJ, 0OT(GOpMaTHPOBAH C UCIIOIb30BAHMEM MOHOWUPUHHOTO WPNGTA,
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Kak 3TOT, YTOOBI OTHAEIUTH €T0 OT OCTAJIbHOTO TeKcTa. Kpome Toro, MHOrma
VICTIONIb3YETCST XMPHbIii wpudT, YTOOBI BHIIEIUTD KO, KOTOPBI M3MEHUIICS
110 CpaBHEHMIO C MPebIAYIIMMHU IlIaTaMi B IJIaBe, HaIlpuMep Koraa B Cy-
IeCTBYIOIIYIO CTPOKY KOZa A00aBIIsSIeTCsI HOBast YHKIIVSI.

Bo MHOTrUX cTydasix MCXOIHbIN KO, 6511 ITepeopMaTUPOBaH; MbI 100a-
BWIM pPa3e/UTeIN CTPOK U epeesiaay OTCTYIIbI, YTOObI yMECTUTD UX T10
IIMpPMHE KHMKHBIX CTpaHuIl. Takske 13 MHOTUX JIMCTVMHTOB, OIIMChIBAEMbIX
B TEKCTe, MbI yOpaiy KoMMeHTapuu. HeKoTopble IMCTUHTM COTIPOBOXKIA-
10T aHHOTAIVM, BbIJESIIONI/e BasKHbIe TTOHSTHS.

VicxoiHbIM KO, IPUMEPOB M3 9TOM KHUTY JOCTYIIeH 151 CKAaUuMBaHUSI U3
pernosuTopust GitHub (http://mng.bz/XdlG).

Asmop oHnaiin

[Tpno6petast kunry «EF Core 8 deticmauu», BbI TIOTydaeTe OeCIuIaTHbIN J0-
CTYTI Ha MIPUBATHBIN Be6-dopyM m3maTenbctBa Manning Publications, rme
MOSKHO OCTaBUTh OT3bIBbI O KHITE, 38[]aTh TEXHMUECKME BOTIPOCHI U IIOTY-
YUTh TIOMOIIb OT AaBTOPOB M IPYIUX I10/Ib30BaTesieit. YTo6bl OMYYUTD H0-
cTym K opymy, oTKpoiiTe B 6paysepe crpanuily https://livebook.manning.
com/book/entity-framework-core-in-action-second-edition. Ha crpanuie
https://livebook.manning.com/#!/discussion MOXXHO IOSYYNTb TOTIOTHMU-
TesbHYI0 MHMOpMaLNio 0 popymax Manning 1 IipaBuax OBeJeHNs Ha HIX.

WsgatenbcTBO Manning o6s13yeTcst MpeaoCTaBUTh CBOMM UUTATENISIM
MECTO BCTPEUM, IIe MOKET COCTOSITbCSI COMEPsKaTeNbHbIN IMaI0r MEXKIY
OTHE/NbHbIMM UMTATEISIMU ¥ MEXKIY YMTaTeasIMu 1 aBTopom. Ho co cro-
POHBI aBTOpa OTCYTCTBYIOT KaKue-ImO0 006s3aTebCTBa YAEIIATh GopyMmy
KaKoe-TO OIpefieJieHHOe BHMMaHMe — ero MPUCYTCTBYE Ha Gopyme ocTa-
eTcst JO6POBOJIbHBIM (M HeoIlauuMBaeMbIM). MbI IIpejaraeM 3afaBaTh
aBTOPY CTUMY/IMPYIOLIE BOMPOCHI, YTOGBI €r0 MHTepeC He yrac!

@opyM ¥ apxXUBbI MPEIbIAYIIMX AUCKYCCUIT OYIYyT OCTaBaThCs JOCTYII-
HBIMU, [TOKa KHIMTA [IPOHO/KaeT M34aBaThCS.

OHnaliH-pecypcol

ITosiesHbIe CCHUIKM Ha JOKYMeHTanuio Microsoft u kop;:
dokymenmauus Microsoft no EF Core — https://docs.microsoft.com/en-
us/ef/core/;
kod EF Core - https://github.com/dotnet/efcore;
ASP.NET Core, paboma c EF Core — https://docs.microsoft.com/en-us/
aspnet/core/data/;
mez EF Core Ha Stack Overflow [entity-framework-core] — https://
stackoverflow.com.

Om3biebl U noxenanus

MpbI Bcerma pafbl OT3bIBAM HAIIMX UMTaTeseii. PacCKaskuTe HaM, YTO BbI
IymaeTe 06 9TOV KHUTe — YTO IMTOHPaBWIOCh UJIU, MOKET ObITb, He TIOHpa-
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BWJIOCh. OT3BIBBI BXKHBI IJISI HAC, UTOOBI BBIITYCKATh KHUTH, KOTOpPbIE OY-
IIyT [J1s1 BaC MaKCMMAaabHO T0JIe3HbI.

Bbl MokeTe HamucaThb OT3bIB Ha HalleM caiite www.dmkpress.com,
3aiiIs1 Ha CTPAHMITY KHUTU U OCTaBMB KOMMeHTapuit B pasgene «OT3bI-
BBI U perneH3uM». Takke MOXHO MOCJIATh MUChMO IJIABHOMY pelaKTOpy
no ajgpecy dmkpress@gmail.com; mpu 3TOM yKaXXuTe Ha3BaHUEe KHUTU
B TeMe IIMChbMa.

Ectu BbI sIB/ISIETECh SKCIIEPTOM B KaKO¥-1160 06/1aCTi U 3aMHTEePeCo-
BaHbI B HAIIMCAHUM HOBOJI KHUTY, 3aTTOJTHUTE (GOPMY Ha HAIIeM caiiTe 1o
anpecy http://dmkpress.com/authors/publish_book/ niu Hanummure B 13-
JlaTesIbCTBO 1Mo afpecy dmkpress@gmail.com.

Cnucok oneyamok

XOTS1 MblI MIPUHSIA BCE BO3MOKHBIE MEPBI [IJIsSI TOTO, UYTOObI 06€CIIeUnTh
BBICOKOE KaueCTBO HalllMX TEeKCTOB, OLIMOKM BCe PaBHO ciydaroTcs. Ecin
BbI HalifieTe OMmMOKY B OHOJ 13 HAIIMX KHUT, MbI Oy[IeM OueHb bj1aromap-
HbI, €CJTM BbI COOOIIMTE O Hell [ITaBHOMY pemaKkTopy 1o aapecy dmkpress@
gmail.com. CrenaB 3T0, BbI M30aBUTe OPYIMX YMTATENICH OT HeLOIIOHMA-
HMS ¥ TIOMOKETe HaM YIYUIIATh MTOCIeAYIOIIe U3TaHs 9TO KHUTH.

Hapywerue asmopckux npae

[IMpaTCcTBO B MHTEpPHETE IO-TIPEXXHEMY OCTAeTCSI HACYITHOI MTpo6IeMoii.
VispaTtenbctBa «[IMK ITpecc» u Manning Publications oueHb cepbe3HO OT-
HOCSTCSI K BOIPOCAM 3alMThl aBTOPCKMX IIpaB U AuIeH3upoBaHusi. Ecin
BBI CTOJIKHETECH B MHTEPHETE C HE3aKOHHO IyOIMKaIueit Kakoi-1moo us3
HAIIMX KHUT, ITOXKaIYiCTa, PUIIIATE HAM CChIJIKY Ha MHTEpPHET-pecypc,
YTOOBI MbI MOIJIU ITPUMEHUTh CAHKLIVIN.

CChUIKY Ha TIOJO3PUTENIbHbIE MaTepUabl MOKHO IIPUCIATD 110 afipecy
9JIeKTPOHHOI mouThl dmkpress@gmail.com.

MbI BBICOKO II€HVM JII00YIO TTIOMOIIIb [0 3alMTe HAIIMX aBTOPOB, 6;1ar0-
Japsi KOTOPOi1 MbI MOKEM IIPEAOCTaB/ISITh BAM KaueCTBeHHbIe MaTepyalbl.
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O6 asmope

Isxon TI. CMMUT — BHEIITATHBIN pa3paboTUMK MPOTPAMMHOTO obecrieye-
HMS U IIPOTPaMMHBIN apXUTEKTOD, crienuanusupyowmwmiics Ha .NET Core
u Azure. OH paboTaeT B OCHOBHOM HaJl CEPBEPHON YaCTbhIO0 KIMEHTCKUX
MIPWIOKEHUIA, 00BIYHO MCITONb3Ys Entity Framework Core (EF Core) u Be6-
npwiokeHust ASP.NET Core. /[>koH paboTaeT yIaJeHHO C KJIMEHTaMU T10
BCEMY MUPY, MHOTMeE 13 ero npoekToB 3 CoemuHeHHbIX llITaToB. OOBIU-
HO OH TIOMOTAeT C ITPOEeKTUPOBAHNEM, HACTPOITKOI ITPOM3BOAUTETHHOCTI
¥ HaIMMCaHMEeM pPa3fesioB KIMEeHTCKOTO IPUIOKEeHNS.

I>KOH MHTepecyeTcs olNpeeneHeM MaTTePHOB U CO3AaHMeM O616IMO-
TeK, KOTOPbIe TMOBBIMIAIOT CKOPOCTh Pa3pabOTKU MPWIOKEHUI TP UC-
ronb3oBaHuu EF Core 1 ASP.NET Core. Ero 6ubamoTeky 6bUTM HaIIMCAHBbI,
TIOTOMY UTO OH Hallle/l HeKYIO IIOBTOPSIIOIYIOCS YaCThb IMPOEKTa, HaJl KOTO-
pBIM paboTasl, KOTOPYIO MOKHO ObLIO MPEBPATUTD B TOE3HYI0 6MOIIO0-
Teky. CBOJKY er0 OCHOBHBIX OMOIMOTEK MOXKHO YBUIETh HA CTpPaHUIIE
B GitHub (https://github.com/JonPSmith).

Kpowme Toro, [I)KOH BefieT COOCTBEHHBIV TEXHUYECKMIA 6JI0T Ha CTPaHUIIE
http://www.thereformedprogrammer.net, rme paccMaTpMBaeT TEMBI, CBSI-
3aHHbIe ¢ EF Core, ASP.NET Core u pa3nM4YHbIMU apXUTEKTYPHBIMMU MO -
xopamu. Camast TOMyJ/ISIPHAs CTaThsl B €ro 6J10Te TIOCBSIIeHa YIyJYIIeHHOM
cucteme aBTopusauyy ASP.NET Core; cm. http://mng.bz/ao2z. OH BbICTY-
ITaJT Ha HECKOJIBKMX KOH(epeHIMSIX M MUTAIIaX B Beamko6puTaHum.
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O6 u3obpaxceHuu
Ha 00710)Ke

VmocTpanys Ha 00JI0KKe KHUTM HasbiBaeTcsl «KeHa (ppaHKCKOro Top-
ropia». OHa B3sgTa n3 KHUrM Tomaca [Ixkeddeprca «Komaekius miaTbes
pa3HbIX HAPOL OB, APEBHUX U COBPEMEHHBIX» (UeThIpe TOMA), JIOHIOH, 13-
IaHHOV Mexxmy 1757 u 1772 r. Ha TUTY/IbHOM JIMCTe YKa3aHo, YTO STU WJI-
JIIOCTPaLVY IIPeICTaBIISIOT COO0 TpaBIOpPhI HA MeIHOI TUIACTUHE PYIHOI
pacKpacku, yCuJieHHbIe TyMMMUapabyKoM.

Tomaca [Ixeddeprca (1719-1771) HaspiBamm «reorpadom KOpoOJs
Teopra Ill». OH 6bUT aHIMIICKMM KapTorpadoM M BeIyIMM TOCTABIIM-
KOM KapT CBOero BpemMeHn. ['(paBupoBas 1 revyaTtas KapThl AJIsI TPaBUTE/b-
CTBa U APYTUX OPUIMATbHBIX OPraHM3aIii, a TaKKe BBIITYCTUI IUPOKUIA
CITEKTP KOMMEPUYECKMUX KapT U aTiiacoB, 0co6eHHO CeBepHOII AMEpPUKML.
Ero pabora B kauecTBe KapTorpada BbI3Bajsa y Hero MHTepecC K MeCTHBIM
00bIYasiM OJEXIbI Ha 36 MJISIX, KOTOPbIe OH MCC/IeN0BasI M HAHOCWIT Ha Kap-
Ty U KOTOpbIE C B6IeCKOM ITpe/iCTaB/IeHbl B 9TOM Koyekiuu. OuapoBaHue
JameKux CTPaH ¥ MyTemeCcTBUS Paay YIOBOIbCTBUS ObLIV OTHOCUTETHHO
HOBBIM sIBJieHMeM B KoHIe XVIII Beka, ¥ KOJJIEKIMM, TTOMOOHbBIE 3TO,
6bI]II/I TIIOITIYJIAPHBI, 3HAKOMS U TYypuUCTa, M IIyTelieCTBeHHMKa, CUOSIIEro
B KpecJie, C SKATeISIMU JPYTUX CTPaH.

PasHoob6pa3sue pucyHKOB B ToMax [Ixkeddeprca HAISIAHO CBUOETETb-
CTBYeT 00 YHUKAJIbHOCTU UM MHIAMBUAYATBHOCTM HAPOJOB MMpPa OKOJIO
200 sieT Ha3an. MaHepbl Of,EeBATHCS CUIIBHO U3MEHUJINCD C TeX IOP, a CBOe-
obpasnue KaxkIOro pernmoHa, Takoe sIpKOe B TO BpeMs, JaBHO TOGJIEKIIO.
Ceiiuac 6bIBaeT TPYAHO pa3IUUUTL OOMTaTeneil pasHbIX KOHTUHEHTOB.
B03MOXXHO, e/l CMOTPETh Ha 9TO ONTUMMUCTUYHO, MbI OOMEHSIIN KYJlb-
TYpHOEe U BU3yaJIbHOE pa3HOooOpa3ye Ha 60j1ee pasHOOOPa3HYI0 YACTHYIO
SKU3Hb WM O60jiee pasHOOOPa3HYI0 MHTE/UIEKTYaTbHYI0 U TEXHUYECKYIO
SKU3Hb.

B TO BpemMsi KOrza CI0KHO OTIVMUYUTB OAHY KOMITbIOTEPHYIO KHUTY OT
Ipyroit, Mbl B Manning BbICOKO IIeHUM M300peTaTeTbHOCTh, MHUITMATUBY
", KOHEUHO, pafoCTh OT KOMIThIOTEPHOTO O6M3HECA, UCIIONb3YysI KHUKHbIE
00JIOKKM, OCHOBAHHbBIE HAa Pa3HOOOPA3UM SKM3HM B Pa3HbBIX PETMOHAX J[BA
BeKa Ha3a/1, KOTOpoe OXXUBaeT 6y1arogapsi KAPTMHKAM U3 3TO KOJIEKIIN.



Yacmo 1

Hauasno

aHHbIe VCIIOMb3YIOTCS TTIOBCEMECTHO, M KaXKIIbIit rof X 06beM pac-
TeT meTabaiiTamu. 3HAUMTENbHAS MX YaCTh XPAaHUTCS B 6a3ax JaHHbIX.
Kpome TOTO, CylIeCcTBYIOT MUIMOHBI MPUAOKeHUlt — B Hauase 2021 T.
HaCUMTBIBAIOCh 1,2 MuIpA caiiTOB, — M OONBIIMHCTBY U3 HUX TpedyeT-
Cs1 TOCTYTI K JAaHHBIM. M 3TO He TOBOPs 06 MHTepHeTe Beleil. ITosTomy
HeyOUBUTENbHO, UTO COIJIACHO IIPOrHO3Yy BeLVIlel MCCIe0BaTelbCKOI
M KOHCAJITUHTOBOI KoMmaHuy Gartner B 2021 T. rio6ayibHbIe PAacXOIbl Ha
IT gocturuyt 3,7 Tpau pomnapos (http://mng.bz/gonl).

Xopoiiiasi HOBOCTb JJ1s1 Bac 3aK/II0YAeTCs B TOM, UTO Balll HABBIKU OYIyT
BOCTpe60BaHbl. OMHAKO IIIOXast COCTOUT B TOM, UTO IMOTPEGHOCTD B GbICT-
poii pazpaboTKe MPUIOKEHMI HEYMOIMMO pacTeT. JTa KHUTA MOCBSIIe-
Ha MHCTPYMEHTY, KOTOPbI/ MOXHO MCIIOIb30BaTh JJisi OBICTPOTO Hamu-
caHMsI Kofa AocTymna K 6azam maHHbIX: Microsoft Entity Framework Core
(EF Core). EF Core mpenocTaBiisieT 06beKTHO-OPMEeHTUPOBAHHBIN CITOCO0
IOCTyTa K pensiiiMOHHBIM U HepensimoHHbIM (NoSQL) 6a3zam IaHHBIX
B cpene .NET. Camoe 3ameuatenbHoe B EF Core u apyrux 6mbamorexax
.NET Core 3aK/Ii0uaeTcsl B X ObICTPOAEINCTBUY, @ TAKKe B TOM, UTO OHU
MoryT paboraTh Ha Tatdopmax Windows, Linux u Apple.

B nepBoii yacTy KHUIYM MBI C BAMM CPa3y ke MOrpy3Mmcs B Koz, B ria-
Be 1 BbI CO3JaauTe OYeHb IIPOCTOe KOHCOAbHOE NMPWIOXKEeHNME, a K KOHLLY
JIaBbl 5 — MOCTATOYHO CJIOKHOE BEO-TIPWJIOKEHME [JIST MPOJAKM KHMUT.
B rmaBax 2 u 3 OGBSICHSIETCSI UTE€HME U 3aIMCh JAHHBIX B PEJISILIVIOHHYIO
6a3y JaHHBIX, a B [VIaBe 4 PAaCCKa3bIBAETCS O HAIMCAHUY GM3HEC-JIOTUKMA.
B m1aBe 5 BbI GyzeTe MCIONIb30BaTh Be6-ppeiiMmBopk Microsoft ASP.NET
Core [iy1s1 co3aHMs caiiTa 110 Ipojaske KHUT. [71aBa 6 pacluypuT BallIu I0-
3HaHMsS 0 BHyTpeHHeli pabore EF Core ¢ IMOMOIIBIO psiia TOJMI€3HBIX Me-
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TONOB pelleHust Mpobdiem ¢ 6a3aMy JAHHBIX, TAKUX KaK ObICTPbI CII0COO
KOIIMPOBaHMS TaHHBIX B 6a3y.

B mepBoii YacTu BaM IIPeICTOUT MHOTOE U3YUUTh, HECMOTPS Ha TO UTO
s OTYIIY 37IeCh HECKOJIbKO TeM, Mojiarasich Ha MCIIOb3yeMble 10 YMOJI-
yanuio HacTpoiiku EF Core. Tem He MeHee 3Ta YacTh JO/IKHA JATh BaM
YyeTKoe MpefCcTaBJeHe 0 TOM, UTO MOXKeT AelaTh 3TOT ¢peitMBopK. ITo-
CJIeyIoNIyie YacTy JOTIOHAT Ballly TO3HAHMS, PacCKa3biBast O JOIOIHM-
tenbHbIX yHKIMSAX EF Core, ¢ 6051ee moapo6Hoit MHpopMaliueit o ero Ha-
CTpO¥iKaX, a HEKOTOPbIE IVIAaBbI MMOCBSIIEHbI CrIeln(pUUecCKUM 00/IaCTSIM,
TaKMM KaK HAaCTPOIiKa IIPOM3BOAUTETHHOCTH.



Besedenue 8 Entity
Framework Core

B smoii 2nase paccmampusaromcs cnedyrowue memoi:
aHatomus npunoxenus EF Core;
[OCTyn K 6a3e AaHHbIX M ee obHoBNeHMe ¢ noMolbto EF Core;
n3yyeHue peanbHoro npunoxenus EF Core;

NpUHATUE peLlleHnd 06 ncnonbsoBaHuun EF Core B cBOEM
NPUNOXKEHUN.

Entity Framework Core, wnu EF Core — 310 61b/1M0TeKa, KOTOPYIO pa3paboTum-
KM TTPOrpaMMHOT0 obecrieueHust MOTYT MCIIONb30BATh IJIs1 JOCTYTIA K 6a3aM
IaHHbIX. ECTh MHOTO CIT0CO60B €O31aTh TaKyo 61bmoTeKy, HO EF Core pas-
paboTaHa Kak MHCTPYMEHT 00beKTHO-PeIIMOHHOT0 oTobpakeHus (ORM).
OTM MHCTPYMEHTbI 3aHMMAIOTCSI OTOOpasKeHMeM MEXIY IBYMSI MUPaMM:
pesIMOHHO 6a30ii JaHHBIX (¢ co6cTBeHHBIM API) 11 06bEKTHO-OPUEHTH-
POBaHHBIM MMPOM KJIACCOB KOIA MPOTpaMMHOr0 obecrieueHnss. OCHOBHOe
npeumytiectBo EF Core — mpemocTaBuTh pa3paboT4yMKaM ITPOrpaMMHOTO
obecrieueHst BO3MOKHOCTb OBICTPOTO HAIMCAHMS KOA JOCTYTIA K 6a3e TaH-
HbIX Ha SI3bIKe, KOTOPbI1 Bbl, BO3MOXKHO, 3HaeTe Jjiy4iile, yeMm SQL.

EF Core monmepskuBaeT HeCKOJbKO IIAaTGOPM: OH MOXKET paboTaThb
B Windows, Linux 1 Apple. 3To menaetrcs B pamkax ratdopmbl NET
Core — orciona u cioBo Core B HazBauuu. .NET 5 oxBaThIBaeT BeCh CIIEKTP
HAaCTOJbHBIX KOMITBIOTEPOB, CE€Thb, 0O/IaUHbIE U MOOMIbHBIE TTPUJIOKEHMS,
urpsl, uHTepHeT Bewei (I0T) u uckyccTBeHHbIN MHTeMIeKT (Al), omfHako
9Ta KHura nocssiieHa EF Core.
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EF Core — 3T0 iornuecKkoe Mpojo/skeHne 6Gosee paHHel Bepcuu Entity
Framework, n3BecTHOIt Kak EF6.x. EF Core 6epeT cBoe Hauajao 13 MHOIO-
JIeTHETO OTbITa, HAKOTIJIEHHOTO B TMPeAbIAYIINX Bepcusx, ¢ 4 mo 6.x. OH
COXpaHWI TOT ke Tull MHTepdeiica, uTo u EF6.X, HO B HEM eCTb CyII[eCTBEeH-
Hble U3MeHeHMs], HallpyMep BO3MOXKHOCTb pPaboThl C HEPeSIIMOHHbIMMU
6a3aMu TaHHBIX, Yero He 6bUTIO MpemycMoTpeHo B EF6.X. S ucmoab30Bat
EF5 n EF6 Bo MHOruX IpuiaokeHusx o mnosgsienust EF Core, 4To mo3Bo-
WO MHe YBUIETh 3HauuTenbHble yiayunieHuss EF Core 1o cpaBHeHMIO
¢ EF6.x xaKk B oTHOIIeHMM (QYHKIIMOHATbHBIX BO3MOKHOCTE, TaK U B OT-
HOILIEHUY TIPOU3BOAUTETbHOCTH.

OJTa KHMra TMpegHasHAUYeHa Kak AJIs Pa3spabOTUMKOB IMPOTPAMMHOTO
obecrieueHns1, KOTOpbIE yke 1cIob3yioT EF Core, Tak 1 AJ1s Te€X, KTO HUKOT-
Ia paHee He paboran ¢ Entity Framework, a Takoke OIbITHBIX pa3paboTym-
koB Ha EF6.x, koTopsie xotaT nepeiitu Ha EF Core. { ipexionarato, YTO Bbl
3HAKOMbI ¢ pa3pabotkoit Ha .NET c ucnonb3oBaHuem C# U MMeeTe Tpe[-
CTaBJIeHMEe O TOM, UTO TaKOe PeJsIIMOHHbIe Oa3bl JAHHBIX. BO3MOKHO, BbI
He 3HaeTe, KaK MMUCaTh 3aIIPOChI C TIOMOIIBIO SI3bIKA CTPYKTYPUPOBAHHBIX
3arpocoB (SQL), KOTOPBI MUCITOMb3YeTCs GOMBIIMHCTBOM PEeSIIVOHHBIX
6a3 maHHbIX, ToToMy uTO EF Core MOKeT IpofiesiaTh OOIbIIYIO YacTb 3TOM
paboTsl 3a Bac. TeM He MeHee 51 6ymy TeMOHCTpupoBaTh SQL 3a1mrpockl, KO-
Topsie co3gaet EF Core, mOTOMY UTO 3TO ITOMOTAaeT MOHSTh, YTO ITPOUCXO-
IUAT ¥ Kak 9T0 paboTaeT. JIj1s1 MCITOIb30BaHMST HEKOTOPBIX PaCIIMpPeHHbIX
Bo3moskHOcTei EF Core Tpebyiorcs 3HaHus SQL, HO B KHUTE eCTh O0JIbIIIOe
KOJINYECTBO JMarpaMm, KOTOpbie IIOMOTYT BaM Pa306paThCsl.

COBET Ecmu BoI I10X0 pas6upaerech B SQL 1 xoTUTE Y3HATD 60JIb-
11e, TIpefjiara IMoCeTUTh OHMaliiH-pecypc W3Schools: https://www.
w3schools.com/sql/sql_intro.asp. Habop SQL-KomaHJ [OBOJBHO
ob61mMpeH, HO 3ampockl, popmupyembie EF Core, MCITONB3YIOT JIXIIb
HebombIIoe UX oaMHOKecTBO (Hanpumep, SELECT, WHERE u IN-
NER JOIN), mosTomMy JaHHBI pecypc — XOpolliee MecTo, YTOObI T10-
TyuuTh 6a30Bble 3HaHMUS 0 SQL.

B sroii rmaBe BbI mo3HakoMuTech ¢ EF Core Ha mpumepe He6GONbIIOTO
MIPUJIOKEHMSI, KOTOpoe paboTaer ¢ JaHHOM OMOIMOTEKOI. 3amIsTHETe IO,
ee KaroT, UTOObI yBUIETh, KaK KOMaH IbI Ha s13biKe C# mpeobpasyroTcs B SQL
3aIpochl K 6a3e gaHHbIX. O630pHOe MPeICTABIEHNE TOTO, UTO ITPOVICXOAUT
BHyTpU EF Core, mOMOXXeT BaM MPU YTEHUM OCTIbHOM YaCTU KHUTH.

Ymo ebi y3Haeme u3 smoli KHu2u

Kuura cogepskut BBemeHme B 6ubmmoreky EF Core, HaunHasi C OCHOB U 3a-
KaHuYMBas 6ojiee CJIOKHBIMM ee acrekTaMu. YToObl M3B/IeUYb MaKCUMaJIb-
HYIO TI0JIb3y M3 KHUTY, BbI JOJIKHBI YMETh pa3padbaThIiBaTh IPUIOKEHMS
Ha C#, B TOM uuc/ie CO3aBaTh NPOEKThI U 3arpykatb NuGet rmakeTtsl. Bl
y3HaerTe:


https://www.w3schools.com/sql/sql_intro.asp
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OCHOBHBIE ITPUMHIINIILI McIonb3oBauus EF Core myis paboTsl ¢ 6azaMu
IaHHbIX;

Kak ucnonab3oBaTh EF Core B Be6-nipuinoskenun ASP.NET Core;
MHOT'OUMCJIEHHbIe clIoco0bI HacTpoiiku EF Core, uTo6bI Bce paboTaio
MMEHHO TaK, Kak BaM HY)XHO;

KaK JCIIOb30BaTh HEKOTOpbIE pacIiMpeHHble BO3MOXKHOCTM 06a3
IaHHbIX;

KakK YIIpaBJIsITh MI3MEHEHUSIMU B cxeMe 0a3bl JaHHBIX 110 Mepe pocTa
MTPWIOKEHUS

Kak MOBBICUTb TPOU3BOAUTENBHOCTb B3aMMO/IEACTBIS Balllero Koga
¢ 6a30Ji JAHHBIX;

¥ caMoe IJIaBHOe, KaK YOeUThCsI, UTO Balll KoJ paboTaeT IMpaBUIIbHO.

Ha mpoTsokeHMM Bceii KHUTH ST Oy[ly CO37aBaTh MPOCThbIE, HO TOTHO-
(YHKIMOHAbHBIE TTPUWIOKEHMSI, YTOOBI BB MOIJIM YBUIETH, Kak EF Core
paboTaeT B peaJbHBIX CUTyalMsIX. Bce 3TU MPWIOKEHUS, a TAK)KE MHO-
5KeCTBO COBETOB M IPMEMOB, KOTOPBIE s cOOpait, 3aHMMasICh Kak paboun-
MM, TaK U CBOMMM COOCTBEHHBIMM ITPOEKTAMMU, TOCTYITHBI B PEITO3UTOPUN
C IpMMepaMM.

Moli «moMeHm o3apeHus»

[Ipeskme ueM IepeiiTul K CyTH, IO3BOJIbTE PacCcKa3aTh BaM 00 OMHOM pellia-
I0IIleM MOMEHTe, KOTOPbIi BO3HMK, Korga 1 paborain ¢ Entity Framework,
¥ KOTOPBIN HACTaBMUJI MeHS Ha IIyTh «[IOKJIOHHMKA» EF. IMeHHO Mos1 JkeHa
BepHy/ia MeHS B IIporpaMMMpoBaHue nocie 21-1eTHero repepbiBa (3TO
yKe OTAe/bHass uctopus!).

Mos xkeHa, HOKTOp XoHOpa CMUT, mperojaeT MaTeMaTUKy B YHUBEp-
cuteTe CayTreMIITOHA U CIIELIMATM3UPYETCS HA MOAEIMPOBAHUN CUCTEM
34 paBOOXpaHEHNsI, yOeIsisi 0c060e BHMMAaHKe PacoIOKeHUI0 MeIUIIVH-
CKMX yupexxgeHnii. I paboran ¢ Heii Haf cO3maHMeM HECKOIbKUX IpU-
JIOSKeHMI [JIsl Teorpaduueckoro MOAeIMPOBAHUS U BU3yaIM3aLUU JIJIS
HatmoHaabHOV CITysKObI 3[paBOOXpaHeHMs] BelnkoOpUTaHMM, a TaKKe
B OkHOI Adpuke Haf onTuMu3anyeii TectupoBanust Ha BUY/CITU]I.

B Havase 2013 . 1 pelin1 cO34aTh BeO6-MPUIOKEHME CIIelMalbHO IJIsS
MOJIeNTMPOBaHMS 3 paBooXpaHeHus. S MCI0Ib30Baj TOABKO UTO MOSIBUB-
mmmecst ASP.NET MVC4 u EF5, koTopble TToaiepskuBaj MpOCTPaHCTBEH-
Hble Tuibl SQL, o6pabaThiBalolnye reorpaduueckue naHHbie. [IpoeKT Obi1
yCIEeNIHbIM, HO 9TO GblIA TsKesast pabora. S 3Has, UTO MHTEpdeiic GymeT
CJIOSKHBIM ; 3TO OBIJIO OMHOCTPAHNYHOE TIPUJIOKEHNE, T/Ie MCITOIb30BaIach
6ubmoreka Backbone.js, HO 51 6bUT yOMBIIEH TEM, CKOJTbKO BpeMeH) MHe
MOTPe60BaIOCh, UTOOBI BBITIOTHUTD PabOTY Ha CTOPOHE cepBepa.

Sl mpyMeHN IepeoBbie MeTOIbI PA6OTHI C MPOrPAaMMHBIM 00eCIIeUeH -
eM 1 ybenuics, uTo 6a3a JaHHBIX M 6M3HEC-JIOTMKA COOTBETCTBYIOT 3a/1a-
ye — MOJEIMPOBAHUIO ¥ ONITUMM3ALIUM PACTIONIOKEHMST MEIUITUHCKUX YU~
peskaenuit. Bce 66110 HOPMaIbHO, HO S ITOTPATU/I CIMIIKOM MHOTO BpeMeHM
Ha Hall/caHue Kofa AJIsl Tpeo6pa3oBaHms 3amceii 6asbl JAHHbBIX ¥ OM3HeC-
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JIOTUKY B (hopMY, TIOAXO/ISIIYIO IS OTOOpaskeHusI moyib3oBarento. Kpome
TOTO, S MCITOJIb30BaJl MaTTepHbI «Perosutopuii» (Repository) u «Egmauiia
pa6otbel» (Unit of Work), uTo6bI cKpbITh Kof EF5, 1 MHe ITOCTOSIHHO TIpU-
XOAMJIOCh HACTPaUBaTh 06/1aCTH, UTOOBI PEITO3UTOPUIT paboTas IMIPaBUIbHO.

B KoHIIe mpoeKkTa 51 BCerga OIISAbIBAIOCh Ha3amd M cripammmBap: «Mor
OBl 51 ceaTh 9TO JydIie?» Bymyun paspaboTUMKOM ITPOrpaMMHOI0 obec-
TieueHusl, S BCeraa Uiy 4acTy, KOTopble () XopoIo paborainu, (6) MOBTO-
PSITVCH Y TOJIKHBI OBITh aBTOMATU3UPOBaHbI UM (C) MMEJIM ITOCTOSTHHBIE
rpo6iembl. Ha 3TOT pa3 CycoK BBITTISIAEN TaK:

pabomaem xopouwio — ServiceLayer, cjioif B MOeM HPWJIOXKEHUU, KO-
TOPBI M30/MPOBA/aIaNITUPOBAT HYXKHIME YPOBHU TPUJIOKEHUST OT
BHelrHero uHTtepdeiica ASP.NET MVC4, pa6otas XopoIio (s mpef-
CTaBJII0 3Ty MHOTOYPOBHEBYI0 apXUTEKTYpY B I71aBe 2);
no8mopsiemocms — sl UICIo/Ib30BasI Kiaacchl ViewModel, Takke n3BecT-
HbIe KakK 00sekmol nepedayu darHovlx (DTO), YTOOBI TPEICTaBUTD JaH-
HbIe, KOTOpbIe MHE HYKHO ObIJIO ITOKAa3aTh MOIb30BaTeN0. Bee mmpo-
IIJIO XOPOIIIO, HO HaIMCaHyue Koma IJIs KOIMMpPOoBaHMs Tabmnil 6a3bl
nma"HbIX BO ViewModel 1 DTO 651710 0MHOOOPa3HBIM M CKYYHBIM JTe-
soM (o ViewModels 1 DTO pacckasbiBaeTcs B IiaBe 2);

HaIu4ue NOCMOoSIHHbIX NPodiemM — TTaTTepHbI «Perosutopuii» u «Egu-
HMUIIA paboThl» MHE He Momonuii. Ha NMpoTsSsKeHuM BCEro IpoeKkTa
BO3HMKAJIM TIOCTOSTHHbBIE MTPOGIEMBI (ST pacCKaxky O maTTepHe «Pero-
3UTOPUIi» U €ro albTePHATMBAX B IViaBe 13).

B pesynbraTe cBOero o63opa s cosman 6ubnmoreky GenericServices
(https://github.com/JonPSmith/GenericServices) s MCIIOIb30BaHUS
¢ EF6.x. OHa aBTOMAaTM31MpOBajia KOMMpPOBaHMe JaHHbIX MeX/Iy KjlaccaMu
6a3bl maHHBIX 1 Kaaccamyu ViewModel u DTO, ycTpaHsist He06X0OAMMOCTh
B MCIIO/NIb30BaHMM BbIlIEyKa3aHHbBIX MMaTTepPHOB. BubmmoTeka Bpope Obl
paboTajia XOpOIIIo, HO, UTOOBI MTPOBECTU JIJIST HEe CTPECC-TECT, ST PEIII CO3-
IaTbh MHTepdeiic Ha OCHOBE OAHOIO M3 MpuMepoB 6a3 JaHHbIX Microsoft:
AdventureWorks 2012 Lite. 5 co3man Bce MPUWIOKEHME C IOMOIIbIO 616-
JIMOTEKY [IJIsI pa3paboTKM MOIb30BaTeIbCKUX MHTepdeiico 3a 10 mHeili!

7)) Entity Framework + npaBunbHble 6UBAMOTEKM + MPaBUAbHbIA MOAXOA, =
) BbicTpas pazpaboTka kofa [oCTyna K 6a3e AaHHbIX

CaiiT 6bUI HE OUeHb KPacHBBIM, HO JeJI0 He BO BHEIIHEM Buie. AHa-
JIN3UPYS TO, Kak $I UCIIO/b30Baj MaTTepHbI «Peno3utopuii» u «EauHuia
pabotsl» ¢ EF6.X, 1 Hallles JIYUIINiA TTOAX0/. 3aTeM, MHKATICYIUPYsT STOT
roxxop, B 6ubmmotexky GenericServices, 1 aBTOMaTH31POBAJT ITPOLIECC CO3-
nmanus komanp Create, Read, Update u Delete (CRUD). Pe3ynbTaT 1103BO-
JIMJI MHE OYeHb OBICTPO CO3[aBaTh IPUWIOKEHUS — OMPeNeeHHO 3TO ObLI
«MOMEHT 03apeHusi», U s «1oacey» Ha EF.

C Tex mop g co3maa HOBble 61bIMoTeKH, paboratoniyve ¢ EF Core, koTo-
phle, KaK I 0OHAPYKWI, 3HAUUTEJIBHO YCKOPSIOT paspaboTky 90 % obpa-
IeHuit K 6a3e JaHHbIX. S paboTa pa3paboTUMKOM IO KOHTPAKTY, M 9TU
O6MOIMOTEKM C OTKPBITBIM MCXOIHBIM KOIOM, AOCTYITHbIE ¥ BaM, aBTOMa-
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TU3MPYIOT HEKOTOpbIe CTAHZAPTHbBIE TPeOOBaHMS, I03BOJISISI COCPEIOTO-
unThCA Ha 60jIee CIOXKHBIX TEMaX, TAKMX KaK IOHMMAaHMe IIOTpe6HOoCTel
KIMeHTa, HalMCaHue I0Ib30BaTeIbCKO OM3HEC-TOTMKM M HAaCTpOiika
TIPOU3BOAUTEIBLHOCTY TaM, T 9TO He06X0aMMO. S pacckaxky 06 STuX 616-
JIVOTeKaX B MOCIEAYIOMINX T/IaBax.

1.3  Heckonbko cnoe ona paspabomyukos EF6.x

YTOBbl CSKOHOMWUTb BPEMSA Eciu Bl He pabotanu ¢ Entity
Framework 6.x, TO MO>keTe ITPOIyCTUTh 3TOT pa3ier.

Ecmu BbI paboramu ¢ EF6.x, To mHoroe 3 EF Core 6ymeT BaM 3HAKOMO.
YTo6bI IOMOYb BaM COPMEHTUPOBATHLCS B 9TOI KHUTE, 51 A06aBUII IIpUMe-
yaHus o EF6.

EF6 O6pamaiiTe BHMMaHKe Ha 3T MIPUMeUYaHUS B XOJIe UTEHMUS.
Onu ykaspIBalOT Ha Te MOMeHThI, Tae EF Core otnmuaetcs ot EF6.x.
Taxke 00S13aTeJIbHO MPOCMOTPUTE AHHOTALIMM B KOHIIE KaXKIOA
I[JIaBbI, KOTOPbIE YKa3bIBAIOT HA HanbosIee cepbe3Hble OTINYUMS MEK-
ny EF6 u EF Core.

Kpome Toro, st ;Tam Bam ofiuH coBeT u3 cBoero myTemnrectBusi o EF Core.
A xoporo 3Hato EF6.X, HO 9Tu 3HaHMS CTaM IIPo6IeMoii, Koraa s Hauasl
ucnonb3oBaTh EF Core. S mpuMeHs K mpo6iiemam Ioaxon Ha 6a3e EF6.x
u He 3ameTus1, uTo y EF Core mosiBMIMCH HOBBIE CITOCOOBI MX PeIleHMS.
B GOMBIIMHCTBE CJTyyaeB IMOAXOIbI CXOXKM, a TIe-TO HeT.

Moii coBeT BaM Kak CyIllecTByomemy paspaborunky EF6.x — mogxomgure
K EF Core xak K HOBOJ 616/110TeKe, KOTOpasi Obljaa HamucaHa IJjsl UMU-
tauyy EF6.X, HO yuTuTe, 4TO OHA paboraer mHave. TakuM 06pa3OM, BbI
OymeTe TOTOBBI K HOBBIM cItoco6am pabotsl B EF Core.

1.4 0630p EF Core

MoskHO ucrionb3oBaTh EF Core Kak MHCTPYMEHT 0ObEKTHO-PEISIIMOHHO-
ro oTobpaxeHust (nanee: ORM), KOTOPbIi paboTaeT ¢ PESIIIMOHHO 6a3071
JaHHBIX M MMPOM Kj1accoB 1 rmporpaMmmHuoro koga .NET. CmotpuTte Tabm. 1.1.

Ta6nuua 1.1. Kak ucnonb3yercs EF Core ana pa6otbl ¢ 6a3oi gaHHbix B .NET

PensunoHHas 6asa paHHbIX MporpamMmHoe obecneyenne .NET

Tabnuua Knacc .NET

Cron6ubl Tabnmubl CBolicTBa/nons knacca

3anucu/cTpoku B Tabnuue dnemeHTbl B Konnekumsax .NET, Hanpumep List
[epBMYHbIe KNHOYM: YHUKANbHAA 3aNUCb/CTPOKA YHUKanbHbIV 3K3emMnnap knacca

BHewwHue knoumn: onpeneneHme cBasm Ccbinka Ha apyroi knacc

SQL-onepartop, Hanpumep WHERE 3anpocbl Ha a3bike LINQ, Hanpumep Where(p => ..
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Hedocmamku uHcmpymeHmos 06beKmHo-pensyuoHHo20
omobpaxeHus

Cospatp xopoumnii uHcTpymeHT ORM cnoxHo. Xotst EF6.x unn EF Core
MOTYT IM0Ka3aThCs MTPOCTBIMU B MCIO/Ib30BaHUU, MHOrAa «Marusi» EF Core
MOXKET 3acTaTh Bac BpacIuioxX. [103BO/NbTE YIIOMSHYTh IBE MPOOIEMBI,
0 KOTOPBIX CJIeAyeT 3HATh, MPEXIe yeM ITOApPO6HO pacCMaTpMBaTh, Kak
pa6oraer EF Core.

[lepBasi mpobiema — 3TO 00BEKMHO-PENAYUOHHOE HEeCcoomaemcmaue.
CepBepbI 6a3 JaHHBIX Y 00bEKTHO-OPUEHTUPOBAHHOE ITPOrpaMMHOe 0bec-
TeyeHue MCIIONb3YIOT pasHble MPUHLMIIBI; 6a3bl HAHHBIX VCIIOIb3YIOT
TepBMUHbBIE KJTIOUM [IJISI OMpee/ieHUs] YHUKAJIbHOCTY CTPOKM, TOT[a Kak
ak3eMmisipbl kaccoB .NET mo ymMomuaHMUIo CYUTAIOTCS YHUKATbHBIMU 10
ux ccouike. EF Core o6pabaTbiBaeT GOIBINYIO0 YaCTh HECOOTBETCTBUS 3a
Bac, HO kiacchl .NET 1osy4aroT repBMUUHbIe U BHEIIHME KII0UM, KOTOpbIe
SIBJISTIOTCSI AOTIOTHUTETbHBIMM HJAHHBIMY, HEOOXOOMMBIMU TOIBKO [IJIsI
6a3bl maHHBIX. [[porpaMMHasi BepCHs KJaccoB He HYKIAETCS B 9TUX 0-
TIOJTHUTENIbHBIX CBOJMCTBAX, a 6a3e JaHHBIX OHYM HY)KHBI.

Bropast mpobiema 3aK/I04aeTcst B TOM, 4To MHCTpymMeHT ORM — B oco-
OGeHHOCTU TaKoi BceobbeMitioniuii, Kak EF Core, — IBJIsIeTCSI TPOTUBOTIO-
JIO’KHOCTBIO TIepBoit mpobaemMbl. EF Core HaCTOIbKO XOPOIIO «CKPbIBAET»
6a3y JaHHBIX, YTO MHOTAA MOXKHO 320BbITh O TOM, UTO HaXOOUTCS BHYTPU
Hee. JTa MpobieMa MOKET MPUBECTH K HATIMCAHUIO KOJIa, KOTOPBIi OymeT
xopo1o paborathb B C#, HO He ITOAXOIUT I1s1 6a3bl JaHHbIX. OOMH U3 MTPU-
MepOB — BBIUKC/ISIEMOe CBOVICTBO, BO3Bpallaoliee MOTHOe UM UYesIoBeKa,
myTeM 06beJMHEHMSI CBOMCTB FirstName u LastName B Kjacce, Haripumep

public string FullName => $"{FirstName} {LastName}";

OTO CBOWCTBO SBJSIETCS MPaBUIbHBIM B C#, HO 9TO K€ CBOJCTBO BbI-
30BET MCK/IIOUEHME, €C/IN BbI MTOIBITAETECH BBITTOJHUTD (PUIBTPALIVIO VTN
COPTUPOBKY IT0 HeMy, roroMy uTo EF Core Tpebyetcs cronbern FullName
B Tab/MIIe, YTOOBI MOXKHO ObUIO TTpUMeHUTb SQL-KoMaHmy WHERE vutu OR-
DER Ha ypoBHe 6a3bl JaHHBIX.

BoT rmouemy B 3TO1 I71aBe S MOKa3bIBalo, Kak EF Core pa6oTaeT U3HyTpu
1 Kakoii SQL oH co3gaeT. YeM 6osibliie BbI TOHMMaeTe, uTo fenaeT EF Core,
TeM JIydilie BbI 6ymeTe MoAroTOBIEeHbI IJIS HAallMCAHNS IIPaBUIbHOIO Koia
1, 4TO 60JIee BaXKHO, OyfeTe 3HATh, UTO AeIaTh, €CJIM Balll KOJI He paboTaer.

MPUMEYAHUE Ha npoTskeHmM BCeVi KHUTHM S UCIIOJIB3YIO TOJI-
xopn, «Cpenaiite Tak, 4To6bI 3TO paboTasno, HO GyAbTEe TOTOBHI Clie-
JaTh 3TO GbICTpee, eciau HykHO». EF Core mo3BosisieT GbICTPO OCY-
HIECTBJISITh Pa3paboTKy, HO s 3Hai0, uTo u3-3a EF Core win us3-3a
TOTO, YTO S TJIOXO €r0 MCIOMb30BaJ, MPOU3BOAUTENIBHOCTD MOETO
KOZa OCTyTa K 6a3e JaHHBIX MOXKET ObITh HEJOCTATOUHO XOPOIIIei
ILJIST OTIpeeJIeHHO 6M3Hec-TToTpe6HOCT. B IaBe 5 paccka3biBaeT-
cs1, Kak u3onupoBath EF Core, uT06bI MOXHO GBIJIO BBITIOTHUTH Ha-
CTPOVIKY C MMHUMATbHBIMM TIOO0YHBIMU 3 deKTamu, a B riaase 15
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MOKAa3aHO, KaK HaWTy U YAYYIIUTh KOA, 6a3bl JaHHbBIX, KOTOPBI pa-
60TaeT HeAOCTATOUHO OBICTPO.

Umo Hacyem HepensiyuoHHoix (NoSQL)
6a3 0aHHbIx?

Hesnb3st TOBOPUTH O PESIIIMOHHBIX 0a3aX HAHHBIX, HEe YIIOMSHYB HepeJss-
LIMOHHBIE 0a3bl JAHHBIX, TAKKE M3BeCTHbIE B 06uxome Kak NoSQL (http://
mng.bz/DW63). U pensitinoHHbIe, ¥ HepesSIMOHHbIe 6a3bl JaHHBIX UTpa-
10T BaXKHYIO POJib B COBPEMEHHBIX TTPUIOKeHMX. $I mcrnomb3oBan Micro-
soft SQL Server (pensiiioHHast 6a3a JaHHbIX) 1 Azure Tables (Hepensiiy-
OHHast 6a3a JaHHbBIX) B OJHOM IIPWJIOXKEHUM IIJIS YIOBJIETBOPEHUS IBYX
Ou3HeCc-TpeboBaHMIA.

EF Core pa6oTaeT U C pelsILIMOHHBIMU, i HepeISLMOHHbIMU Ga3aMu
JaHHBIX — B omimume oT EF6.X, KoTopas 6buia pa3paboTaHa TOJBKO JIJIsS
peSIIVMOHHBIX 6a3 maHHbBIX. BonbiHeTBO KoMaH EF Core, onmucaHHbBIX
B 9TO¥ KHIUTe, TPMMEHMMbI K 060MM TUIIaM 6a3 JaHHbIX, HO €CTh HEKOTO-
pble pas3InuKs Ha ypOBHe 06a3bl JaHHBIX, KOTOPbIE HE YUUTHIBAIOT HEKO-
TOpbIe 6osiee CJIOKHBIE KOMAaH[IbI [IJIsT 06ecrieueHss MacIITabupyeMoCT
U ITPOU3BOIUTEBHOCTH.

B EF Core 3.0 mo6aBjieH IpoBaiimep 6as3pl JaHHbIX Azure, Cosmos DB,
0 KOTOPOM $I pacCKaKy B IyiaBe 16. B 9T0Vi I71aBe s yKa3bIBalo HA Pasindus
MEKAY pessSIiMOHHOM 6a307 gaHHbIX M Cosmos DB. S 6bUT yOMBIIEH TEM,
yTo 06Hapyku. Terepsp, Korga B EF Core 6pU11 BHECEHBI ISMEHEH S, UTO-
ObI €I0 MOKHO GBIJIO MICIIOIb30BATh /1JIsI pabOThI C HepPeISIIIMOHHbIMY 6a3a-
MM JAHHBIX, S O5KMAAI0, UTO JJIs1 9TOTO THIa Bl 6ymyT HaMucaHbl U IpyTHe
MMpoBaiigepsl.

MPUMEYAHUE V Cosmos DB u gpyrux HepeIsIiiMOHHbIX 6a3 TaH-
HbBIX €CTbh MHOTO CUMJIbHBIX CTOPOH M0 CPaBHEHMUIO C PeISIIMOHHBIMU
6asaMu JaHHbIX. HampuMmep, ropasmo mpoiie MMeTh HECKOJIbKO KO-
it HepeasiuuMoHHbIX B/I 1o BceMy Mupy, 4TO MTO3BOJISIET MTOb30Ba-
TeJTI0 GBICTpee TOMYUNTD TOCTYII, & €C/TU IEHTP 06pabOTKY JaHHBIX
BBIVIET U3 CTPOSI, TO IPYTHE KO MOTYT IIPUHSITh Ha ce6sT Harpys-
Ky. Ho y HepesiiMoHHbBIX 6a3 JaHHBIX TAKXKe eCTbh HEKOTOPbIE Orpa-
HMYEHMS IT0 CPaBHEHUIO ¢ 6a3aMy JaHHbIX SQL; mpouTuTe I71aBy 16,
rIe MPUBOIUTCS YITYyOJIeHHBIV aHAIN3 PEUMYIIECTB U OTpaHuye-
Huit Cosmos DB.

Bawe nepeoe npunoxeHue, ucnosno3yroujee
EF Core

B 3T0J1 IJ1aBe Mbl HAYHEM C IIPOCTOrO MPMMeEpPa, YTOObI MOXKHO OBLIO CO-
CpenoTOYnUTHCS HA TOM, u4TO fenaet EF Core, a He KoA. Mbl HamuiiemM He-
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Puc.1.1 KoHconbHoe npunoxeHue npenocTaBasieT KOMaHAy, KOTOpas UCNONb3yeT 3anpoc
EF Core ans uteHns u otobpaXkeHns Bcex KHUI U3 Ballel 6asbl JaHHbIX, @ TaKXKe KOMaHAy
ANa 06HOBNEHUSA. DTU ABE KOMaHAbl NOKasbiBaloT, Kak EF Core paboTaer usHytpu

1.6.1

DTO MpUIOKeHNe He TIOTYUMUT HUKAKUX TIPM30B 3a CBOI MHTepderic min
CJIOKHOCTH, HO 3TO XOPOIINii CIoco6 HayaTh paboTy, 0COGEHHO MOTOMY,
YTO s XOUy [T0Ka3aTh BaM, Kak EF Core paboTaeT U3HYyTpU, YTOOBI ITIOHSITh,
0 YyeM NOMJeT peyb B MOCIEeAYIOUIMX [7laBaXx.

[Tpumep MpUIOKeHMST MOKHO CKadyaTh U3 pero3uTopus Git Ha cTpaHu-
e http://mng.bz/XdIG. Bel MOXKeTe MOCMOTPETh KO, U 3aITyCTUTh MTPUJIO-
skeHue. 1711 9TOro BaM MOHAM00SITCSI MHCTPYMEHTHI pa3paboTumka.

Umo HyxHo ycmaHosumes

V Microsoft ects nBa pegakTopa 1jist paboTsi ¢ mpunoxkeHusmu .NET Core:
Visual Studio u Visual Studio Code (cokparernHo VS Code). Visual Studio
HEMHOTO TIpOolIe B MCIIONb30BaHUM, U ecu Bbl HOBMUOK B .NET, To mpe[-
Jlararo MCIoab30BaTh ero. Ero MoskHO ckavaTh Ha caiiTe www.visualstudio.
com. CyliecTByeT MHOXKECTBO BepCUii, B TOM umnciie u 6ecriatHas Com-
munity Bepcysi, HO HEOOXOIMMO ITPOUNUTATH JIUIIEH3MIO, YTOOBI YOIUTh-
Cs1, YTO BbI COOTBETCTBYETE TpeboBaHMSIM: www.visualstudio.com/vs/com-
munity.

I[Tpu ycranoske Visual Studio B Windows 06s13aTesibHO BKJIIOUNTE (PYHK-
M0 Kpocc-ruiaTdopMeHHoi paspabotku (Cross-Platform Development)
.NET Core u ¢pyHKLIMIO XpaHeHUsI M 06paboTku gaHHbiX (Data storage and
processing), koropsie HaxonsaTcst B pasmene Other Toolsets (Ipyrue Ha-
60pbI MHCTpYMeHTOB) Ha 3Tare Install Workloads (YcraHoBka paboumx
Harpy3ok). BeibpaB QyHKIMIO Kpocc-TuIaThOPMEHHOI pa3paboTKy, BbI
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TaK)kKe YCTAaHOBUTE B CBOEN CuUCTeMe KOMILIEKT ISl paspaboTKu IIpo-
rpammHoro o6ecreuenust .NET Core, KOTOpbIii HEOOXOOMUM [IJIsI CO3TaHMS
npunoskennii Ha .NET. ITocetute crpauuiy http://mng.bz/2x0T st momy-
YeHMSI JOTIOTHUTENbHOM MH(pOpMAaInA.

Ecsi BbI XOTHUTE UCITONB30BaTh OecriiaTHbIi pegaktop VS Code, To Mo-
’KeTe cKavaThb ero Ha cTpaHuiie https://code.visualstudio.com. Bam HyskHO
OyIeT BBIMTOJHUTh OOTOTHUTEIbHbIE HACTPOIKM B CUCTEMeE, HANpuUMep
ycraHoBuThb owienHoo Bepenio .NET Core SDK u SQL Server Express Lo-
calDB. Kax s yske ckasaii, eciiu Bbl HOBMYOK B .NET, To ITpeiyiaraio 1CIioib-
30BaTh Visual Studio gyist Windows, Tak Kak OHa MOXKET MHOT'O€ HaCTPOUTh
3a Bac.

Opua u3 Bepcuit Visual Studio paboTaeTt Ha KomIibioTepe ¢ Apple Ma-
cintosh, a Bepcuu VS Code pa6otator B Windows, Ha Mac u B Linux. Ecin
BBI XOTUTE 3aITyCTUTDb KaKoe-1160 MPUIOKEeHNE VIV MOIYIbHBIN TECT, TO
Ha BallleM KOMIIbIOTepe NOJIKeH ObITh ycTaHoBIeH SQL Server. Bo3aMoOsKHO,
BaM MOTPeOyeTCs] MU3MEHNUTH UMSI CepBepa B CTPOKaX MOJKITIOUEHNS.

MOSKHO 3amycKaTb MOMY/IbHbBIE TECThI C IIOMOIIbI0 BCTPOEHHOro B Vi-
sual Studio o603peBaTesis TeCTOB, ZOCTYITHOTO 13 MeHIo Test. Eciu BbI uc-
nonb3yeTe VS Code, To cpeicTBO 3aITycKa TECTOB 3/1€Ch TAK)XKe MMeeTCs, HO
Heo6XOAMMO HaCTPOUTD 3amaur cOOpKM 1 TecTupoBauus B daitne VS Code
tasks.json, uTO MO3BOJISIET 3aITyCKATh BCE TECThI MMOCPEACTBOM KOMAHIbI
Task > Test.

Co3daHue cob6cmeeHH020 KOHCO/IbHO20 NPUNOMEHUS
.NET Core ¢ nomowbto EF Core

41 3HAI0, UYTO MHOTMM pPa3paboTUuMKaM HPABUTCS CO3[aBATh COGCTBEHHbBIE
MIPWIOKEHUSI, TOTOMY YTO HAIMCaHMEe CAMOT0 KOJJa 03HAYAET, UTO BbI TOU-
HO 3HaeTe, B YeM JieJI0. B 9TOM paszese moka3aHo, Kak CO34aTh KOHCOMb-
Hoe npwioxkenne .NET MyFirstEfCoreApp ¢ momouisio Visual Studio.

CO34AHUE KOHCOJIbHOIO NMPUJTIOXKEHUSA .NET CORE

B Visual Studio ecTs oT/IMuHBIN HA60P PYKOBOICTB, a Ha cTpaHuiie http://
mng.bz/e56z MOXHO HaTV IIPUMep CO3HAHMSI KOHCOJIBHOTO IPUIOKe-
Hus C#.

COBET Yro6b! y3HaTh, Kakyio Bepcuio .NET mcmonb3yeT Barie
npuioxkeHue, Boibepute Project > MyFirstEfCoreApp Properties
B IYJaBHOM MeHI0; Ha Bkianke Application (IIpumoskeHue) moxa-
3aHa 1eneBast iatdopma. Hekotopsie Bepcun EF Core TpebyroT
onpenenenHoli Bepcuu .NET Core.

AOBABJISEM BUBJIMOTEKY EF CORE B NMPUNOXXEHUE

VYcraHoBUTh 6MOMMoTeky NuGet MOSKHO pasJMYHbIMU criocobamu. Bomee
HaIJISIAHBIN — MCIIONb30BaTh AycreTuep maketoB NuGet; pyKOBOACTBO
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MOSKHO HaiiTM Ha cTpanuiie http://mng.bz/pVeG. [Ijis1 3TOTO IPUIOKEHNS
BaM noHago6utcst maket EF Core myis Toi 6a3bl JaHHBIX, K KOTOPO¥ MPU-
JoXeHMe OyeT MoAKIoYaThCs. B maHHOM cirydyae BbibupaeM NuGet rakeT
Microsoft.EntityFrameworkCore.SqlServer, moromy uto npuioxeHue Oy-
IeT ucronb3oBaTh SQL Server mj1st pa3paboTKY, KOTOPBIH ObI YCTaHOBIEH
npu ycraHoBke Visual Studio.

Takke HY>KHO 006paTUTh BHMMaHMe Ha HOMep Bepcuu makera NuGet,
KOTOPBIi BbI cobupaerech yctaHOBUTH. EF Core ycTpoeH TakuMm obpa-
30M, YTO Y KaXJIOr0O OCHOBHOTO BBIITYCKa €CTb CBOJV HOMep. Hanmpumep,
HoMmep Bepcuu 5.1.3 o3HavyaeT OCHOBHYIO Bepcuio (Major) 5, ¢ BTopocTe-
TeHHBIM BBIITyCKOM (Minor) 1 u nmaTuem (McrpaBieHreM ommook — Patch)
Bepcuu 3. YacTo B pasHbIX IPOEKTaX HY)KHO 3arpykaThb pa3Hble I1aKeThbl
EF Core. Hampumep, MO keT MOTpeboBaThCs 3arpy3suth Microsoft.Entity-
FrameworkCore B c10it foctyna k ganubsiM 1 Microsoft.EntityFramework-
Core.SqlServer B Be6G-TmipuiioskeHue. Eciu HYysKHO 3TO JeyaTh, CTapaiTech
MCIonb30BaTh nakeTsl NuGet ¢ oguHaKoBbIMM BepcusiMu Major.Minor.
Patch. Eciu mostHOTO cOBIafieHust JOOUTHCSI HEBO3MOKHO, CIeIUTE, UTO-
651 coBmaammM XoTs1 661 Bepcun Major.Minor.

CkauuBaHHue U 3anNyCK NpUMepa NpUNOXKeHuUs U3 penosutopus Git

EcTb nBa BapvaHTa CKauMBaHMSI M 3anycKa KOHCOJIbHOTO MpUIoXKeHUs My-
FirstEfCoreApp u3 penosutopus Git: Visual Studio 1 VS Code. MoxHO HaiTh
ewe onHo pykooactBo no Visual Studio, «OTKpbITb NPOEKT M3 peno3unTo-
pusi», Ha cTpaHuue http://mng.bz/OEOn. Peno3utopuii Lns 3TOM KHWUMU Ha-
XOOMTCA Ha cTpaHuue http://mng.bz/XdlG.

0O6s3amensHo 8bibepume npasusieHyo eemky. B penosmtopum Git ectb BETKM,
MO3BONISIOLLME NEPEKTIYATLCA MEXAY PasHbIMK Bepcuamu kopa. [ins 3o
KHUIM S CO34aNn TPU OCHOBHble BETKWU: master, KOTOpas COLEPXMT KOA U3
nepsoi Yactu (rnaBbl 1-6); Part2, conepxallyto Kon n3 BTOPOW Yactu (rna-
Bbl 7-11); n Part3, KoTopas COAEepXMT KO U3 TpeTbeit 4actu (rasbl 12-17).

Mo ymonyaHuto peno3utopui 6yaeTt oTKpbIT B BeTKe master, 4Tobbl Te, KTO He
npuBbIKAK K Git, MOrK cpasy npuctynuTb Kk pabote. Paiin Readme B kKax oo
BETKE COLEPXMT LOMOMHUTENbHY MHPOPMALMIO O TOM, YTO HYXKHO YCTaHO-
BUTb U YTO MOXKHO 3aMyCTUTb.

baza daHHbIX, K KOmopoli 6ydem obpawamscs
MyFirstEfCoreApp

EF Core mpemHasHaueH JJi1 JOCTyIa K 6a3e MaHHBIX, HO OTKyga Gepet-
cst 9Ta 6a3a? EF Core mpemocTassieT Bam aBa BapuaHTa: EF Core MoxkeT
CO3IaTh ee 3a Bac, UCITONb3ys moaxon «CHauana kod» (code-first), Vv BbI
MOXKeTe MPeIOCTaBUTh CYIIECTBYIONIYI0 6a3y JaHHbBIX, CO3MaHHYI0 BaMMu
3a penenamu EF Core. DToT nmogxon HasbiBaeTcs «CHauana 6a3a daHHbix»


http://mng.bz/pVeG
http://mng.bz/OE0n
http://mng.bz/XdlG

46

Mmasal Beedenue 6 Entity Framework Core

(database-first). B mepBoit 4acTu KHUTY UCIIOJNb3YeTCsI TTePBbIii BApUAHT,
ITIOTOMY UTO STOT ITOAXOM, IPUMEHSIeTCSI MHOTUMMM pa3paboTurKaMu.

EF6 B EF6 MmoxkHO ucrnonb3oBaTb EDMX / KOHCTPYKTOp 6a3bl JaH-
HBIX /IS BU3YAJbHOT'O TPOEKTUPOBAHMS CBOEI 6a3bl JaHHbBIX. DTOT
BapMaHT M3BeCTeH Kak «CHauana npoekmuposanue» (design-first).
EF Core He mopaepsKMBaeT JaHHbIi ITOIXO0/ B KaKO# 6bI TO HI GbIIO
(opme, 1 rIaHOB €ro 106ABJISITH HET.

B oT0ii I71aBe MBI He OyieM 13ydaThb, KaK co3aaeTcs 6a3a JaHHbIX. UTo-
6b1 ipunokenre MyFirstEfCoreApp paboTasio, Ko, CaMOCTOSITEIbHO CO3-
JacT 6a3y JaHHBIX M TOOABUT TECTOBbIE JAHHBIE, €IV 6a3bl TaHHBIX HET.

MPUMEYAHUE B cBOEM KOJi€ ST MCIIOTb3YI0 6a30ByI0 KoMaHay EF
Core, mpegHa3HAUEHHYIO IS MOIY/JIbHOTO TECTUPOBAHMS, UTOOBI
co31aTh 6a3y JaHHBIX, IOTOMY YTO 3TO ITPOCTO ¥ GBICTPO. B r1aBe 5
paccka3bIBaeTCsI, Kak MPaBMIbHO co3/aTh 6a3y maHHbIX ¢ EF Core,
a B m1aBe 9 MOJTHOCThIO OIMCcaHa mpobieMa Co3JaHus ¥ USMEeHEeHUSsT
CTPYKTYPbI 6a3bl TAaHHBIX, U3BECTHOI KaK cXxeMd 6a3bl TaHHBIX.

IOnst mpunoxkenust MyFirstEfCoreApp s cosgan mpoctyio 6a3y JaHHBIX,
TTOKa3aHHYI0 Ha puc. 1.2, Bcero ¢ AByMs TabIMUIIaMMu:

Tabnuiei Books ¢ nHdopmalmeit o0 KHurax;
Tabnuiei Author c aBTopamMu.

Books

PK | Bookld

Cron6up ~ Title
Description

PublishedOn

FK1 | Authorld

Tabnuupl

Hepauunble Knwuu

Author

.//\4

PK

Authorld

OrpaHuyeHnune
M0 BHELUHEMY K/HOYy

Name
WebUrl

T~ BHewHui Knwoy

Cron6ubi
e

Puc.1.2 Tlpumep Halwel pensiuMoHHONM 6a3bl AaHHbIX C ABYMSA Tabnuuamu: Books

u Author

PACIULMPEHHOE NPUMEYAHUE B stom mpumepe S MO3BOJINI
EF Core maTh Tabauiiam MMeHa, UCIIONb3Ys MapamMeTpbl KOHPUTY-
pauuy no ymonuanuio. Mmst tabnuiel Books B3aTO 13 cBoiicTBa
DbSet<Book> Books, mokasaHHOro Ha puc. 1.5. [IJi1 uMeHM TaGIMIIbI
Author Ha puc. 1.5 Het cBojicTBa DbSet<T>, mostomy EF Core mc-

I10/Ib3yeT MM Kjiacca.

Ha puc. 1.3 rokasaHo comepskumoe 6a3bl JaHHBIX. B Heli Bcero yeTobipe
KHUTH, y TIEPBBIX ABYX OAMH U TOT Xe aBTOp: MapTuH @ayiep.
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Book Title Description AvailableFrom Auth CTpOKM Auth Name WebUrl
1| Refactoring Improving h|  08-Jul-1999 1 1| Martin Fowler | http://ma
2 | Patterns of Enterprise Ap| Written in d | 15-Nov-2002 1 { 2 | Eric Evans http://don
3 | Domain-Driven Design | Linking bus | 30-Aug-2003 2 3 | Future Person | null
4 | Quantum Networking Entanged q| 01-Jan-2057 | 3

Puc.1.3 Copepxumoe 6asbl AaHHbBIX, [Oe NOKa3aHO YeTbipe KHUMM, y ABYX U3
KOTOPbIX OAMH U TOT XXe aBTop

Hacmpoiika npunoxeHnus MyFirstEfCoreApp

ITocne co3pgaHus U HACTPOVIKU KOHCONBHOTO npuioxkeHus:i .NET mMOXHO
NpUCTYynuUTb K Hanucauutio Koga EF Core. [lepen co3maHuem Koga A0CTyIia
K 1106071 6a3e JaHHBIX HY;KHO HAIMCATh IB€ OCHOBHBIE YACTU:

= Kjaccel, KoTopbie EF Core momskeH OTOGpaxkaTh B TabGIMIIbI Balleii
6a3bl JaHHBIX;

= DbContext — 3T0 OCHOBHOI KJIACC, KOTOPbI BbI Oy/IeTE UCIIOb30BATh
IS HACTPOIKYM 6a3bl JAHHBIX U TIOJYYEHMs JOCTYIIa K Heil.

Knaccol, komopbie omobpaxcaromcs 8 6a3y daHHbIx: Book
u Author

EF Core oTto6paskaeT KjiacChl B TabauIbl 6a3bl JaHHBIX. Clie0BaTeIbHO,
HY3KHO CO3JaTh K/IacC, KOTOPBIN OyIeT OnpeaensiTh TabMuIly 6a3bl JAHHBIX
MU COTJIACYeTCs C Heii, eciu 6a3a JAHHBIX Y Bac yke ecTb. CyIiecTByeT
MHOKeCTBO ITPaBMI ¥ KOHUTypaiuit (OHM OMCaHbI B IIaBax 7 U 8), HO Ha
puc. 1.4 mokasaH TUIIMYHBINA GOpMAaT KIacca, 0To6pakaeMoro B TabIUILy
6a3bl JaHHBIX.

B nmuctunre 1.1 mokasaH Ipyroii Kiacc, KOTOPbIN Bbl OyaeTe MCIOTb-
30BaTh: Author. YV Hero Ta ke CTPyKTypa, YTO U y Kjiacca Book Ha puc. 1.4,
C IEPBUYHBIM KJTIOYOM, UYTO COOTBETCTBYET COIJIAINIEHNI0 06 MMEHOBaHUM
<ClassName>Id (cMm. pasgen 7.3.5). V kimacca Book Takske eCTh HaBUTalyi-
OHHOe CBOJCTBO TuIa Author 1 CcBOJCTBO THNA int ¢ uMeHeM AuthorId,
COOTBETCTBYIOIIEE TTEPBUYHOMY Kiiouy Author. DTy gBa CBOJCTBA CO06-
mawoT EF Core, uTo BaM Hy’kHa CBSI3b Ki1acca Book ¢ kiaccom Author 1 4TO
CBOICTBO AuthorId HY>KHO MCITO/Ib30BaTh KaK BHEIIHUIA KIIOY JJIs1 CBSI3U
IIBYX TabyuiI B 6a3e JaHHbIX.

Juctunr 1.1 Knacc Author us npunoxenus MyFirstEfCoreApp

public class Author

{
public int AuthorId { get; set; }
public string Name { get; set; } CoaepxuT nepeuyHbIN Ktou cTpoku Author
public string WebUrl { get; set; } 8 b/l. 06paTuTe BHMMAaHHE, YTO Y BHELLHErO

1 Kntoua u3 knacca Book 1o e uma
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Knaccy Hy)XeH nepBUYHbIi KNtoY. M CBOIACTBA B naHHoM cnyyae knacc Book
EF Core oto6paxaet Knaccbl Mol ucnonb3yem cornaiieHue oTo6paxatorca otobpaxaercs B Tabnuuy
.NET B Ta6nuubl 6a3bl AaHHbIX 06 UMEHOBaHMM, KOTOPOE Co0BIWAeT B cTONOUbI Tabnuubl  Books

EF Core, uto cBoiicTBo Bookld -
3T0 NEPBUUHbIN KN4

public class Book Books

{
public int BookId { get; set; } PK | Bookld
public string Title { get; set; } Title
public string Description { get; set; } [~ Description
public DateTime PublishedOn { PublishedOn

FK1 | Authorld
4

public int AuthorId { get; set; } /
public Author Author { get; set; ;\ BrewHwmii knitoy Authorld ucnonbsyetcs B 6ase

b K I~ AaHHbIX A9 CBA3bIBAHUSA CTPOKU B Tabnuue Books

N €0 CTpOKOii B TaBnuue Author

Author - HaBuraumoHHoe cBoiicteo EF Core. EF Core ucnonb3yer ero npu coxpaHeHuH, 4To6bl NpoBEpUTD, NPUKPENNEH IM KNacc
Author k cywHoctu Book. Ecam a0 Tak, 3apaetcs BHewHuii katoy Authorld.

Mocne 3arpysku knacca Book metop, Include 3anonHuT 310 CBOIICTBO KNaccoM Author, KoTopblii CBsi3aH ¢ knaccom Book,
MCnonb3ys BHeWHUN Ktou Authorld

Puc.1.4 Knacc.NET Book cnesa otobpaxaercs B Tabnuuy 6a3bl AaHHbIX Books cnpasa.
OTO TUMUYHbBII CNOCO6 CO34aHMA NPUNIOKEHMUS C HECKONIbKMMM KNaccaMu, KOTopbie
oTo6paKalTca B Tabamubl 6a3bl AaHHbIX

1.8.2

DbContext

Ilpyrast BaskHas 4acThb mpuiaoskeHust — 3To DbContext, co3maBaeMblit BaMu
KJ1acc, KoTopblii HaciemyeT oT kKinacca EF Core DbContext. 9TOT Kiacc co-
IEepKUT HeoOXOoAMMYyI0 MHGOPMAIINIO, UTOOBI HACTPOUTh OTOOpaskeHMe
B 6a3y JaHHBIX. DTOT K/IACC MUCIIOIb3YeTCs B KO /ISl TOCTYyIIa K 6a3e JaH-
HbIX (cM. pasmen 1.9.2). Ha puc. 1.5 mokasan kimacc DbContext, AppDbCon-
text, MCITOIb3yeMbIi KOHCOMbHBIM ITpuitoskeHeM MyFirstEfCoreApp.

B Hamrem He60IbIIOM MTPUIOKEHMM BCE PeIIeHNsI TI0 MOJeIMPOBAHNUIO
npuuumaeT EF Core, ucmosnb3ys Habop cornamieHuit. ECTb MHOTO pasmny-
HbIX c110c060B coobmmuTh EF Core, uTo Takoe Mofesb 6a3bl JAHHbBIX, Y 9TU
KOMAaHbI MOTYT OBITH CJIOKHBIMM. IToTpebyeTcss maTtepuasn u3 miaB 7 u 8
Y HEMHOTO CBefeHmii 13 IaBbl 10, UTOOGBI OXBATUTh BCE BapPUAHTHI, T0-
CTYITHBbIE BAM KaK pa3paboTuuKy.

Kpome TOTO, 1CTIONMB3yeTCsl CTaHAAPTHBIV MOAXOM, OJ1sI HACTPOVIKU [10-
CTyma K 6a3e JaHHBIX B KOHCOJIbHOM IPUJIOKEHWUM: TIepeorpeneaeHe
MeTtonma OnConfiguring BHyTpu DbContext u npemocTaBiieHMe BCEI MH-
dbopmanym, Heobxomumoii EF Core mjist onpeneneHust TUIIA U MeCTOIIO-
JIokeHUsT 6a3bl JaHHbBIX. HerocTaTKOM TaKoTo MOIXOMAa SIBJISIETCS TO, UTO
mMmMeeTcsT GUKCUPOBAHHASI CTPOKA MOAK/IIOUEHNS, M 9TO 3aTPYIHSIET pas-
paboTKy 1 MOAY/IbHOE TeCTUPOBaHME.

Inst Be6-tipunoskenmiit ASP.NET Core 3Ta rpo6iemMa cepbe3Hee, IOTOMY
YTO OMHOBPEMEHHO HYKEH JTOCTYII K JIOKAJIbHOI 6a3e JaHHBIX IS TECTU-
pPOBaHMS U K 6a3e TaHHBIX, Pa3BEPHYTOI B ITPOMBINIEHHOM OKPY>KEHUMN.
B raBe 2, Korma Bbl HauHeTe co3maBaTh Beb-nipuiioskenme ASP.NET Core,
BbI TT03HAKOMMUTECH C IPYTUM IOAXOA0M, KOTOPBIV MO3BOIUT U3MEHSITh
CTPOKY TIOAKITIOUEHNS K 6a3e JaHHBIX (CM. pasmen 2.2.2).
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Y Bac pomkeH 6bITb Knacc, Hacnepyrowuii ot knacca EF Core DbContext. 3ot knacc
COAEPXKUT MH(OPMALIMIO M KOH(PUTYpaLMIO ANS AOCTYNA K Balleid 6ase AaHHbIX

public class AppDbContext : DbContext

{

@"Server=(localdb)\mssqllocaldb;
Database=MyFirstEfCoreDb;
Trusted_Connection=True”;

protected override void OnConfiguring(
DbContextOptionsBuilder optionsBuilder)
{
optionsBuilder
.UseSqlServer(connectionString);

}

public DbSet<Book> Books { get; set; }

}

Crpoka noaknoueHus K 6ase AaHHbIX COAEPXKUT
MHOpMauMIo 0 6a3e AaHHbIX:

private const string ConnectionString = <”//////,//"‘ KaKHaﬁTucepBep ﬁaBbIAaHHHX;

| — e 1M8 6a3bl AAHHDIX;

4_1/  aBTOpM3aLMIO ANS AOCTYNA K 6ase

B KOHCONLHOM NPUNOXEHUM Mbl HACTPauBaeM
napamerpbl 6asbl AaHHbIX EF Core nytem
nepeonpepenexus Metoaa OnConfiguring.

B naHHOM cnyyae Mbl co061aeM, UTO MCNONb3yeM
6a3y aaHHbIX SQL Server, c noMoLyb0 MeToAa
UseSgqlServer

47/////r

Co3pasas cBoiictBo Books Tvna DbSet<Book>, Mbl
| coobuaem EF Core, uto cywecTByet Tabnuua 6asbl
[DaHHbIX Books, B K0TOpoi ecTb cTON6LbI U KAtouM,
KaK B knacce Book.

B Haweit 6a3e AaHHbIX eCTb Ta6nuua Author, HO Mbl HAMEPEHHO He CO3AaNu CBOICTBO AN 3TOM TabauLbI.
EF Core HaxoauT 31y Tabnuuy, 06HapyxuBas HaBUraLMoHHOE cBOiiCTBO TMRa Author B knacce Book

Puc.1.5 e ocHoBHble yactu DbContext, co3aaHHbIe AN KOHCONbHOTO NPUNOXKEHUS
MyFirstEfCoreApp. CHauyana HacTpoiika napaMeTpoB 6a3bl AaHHbIX ONpeAensiet, KAKou Tun
6a3bl JaHHbIX UCMONIb30BATb U FAe ee MOXXHO HaiTu. [lanee cBOMCTBO (MM cBOKCTBa) DbSet<T>
coobwaet EF Core, kakue Knaccbl Hy)KHO 0TO6pasuTb B 6a3y AaHHbIX

1.9

3a2nsHem noo kanom EF Core

Tenepsb, Korga Mbl 3anycTuan rnpwioxkeHne MyFirstEfCoreApp, crout pa-
306paThbest, Kak pabortaet 6ubnmuoreka EF Core. AKIIEHT JenaeTcsl He Ha

Koge ITPpMIOKeHMs, a Ha TOM,

YTO MPOUCXOAUT BHYTPU OGUOTMOTERU TIPU

YTEeHUM U 3aIIMCK JAHHBIX B 623y TaHHBIX. Mos 11e/b — IPeIOCTaBUTh BaM
MeHTaJIbHYI0 MofeNlb Toro, kKak EF Core obpaiiaercst K 6ase JaHHbBIX. DTa
MOJIeNTb IOJIKHA TTOMOYb BaM, KOT/Ia BbI YITyOMUTECh B 6eCUMCc/IEHHOe MHO-
SKeCTBO KOMaH/I, OIMCAHHBIX B OCTABILIECS YaCTU KHUTH.

[eAcTBUTEeNbHO I HYXKHO 3HaTb BHYTpeHHee ycTpolictBo EF Core,
4YTOO6bI MCMONb30BaTh €ro?

MoxHO ncnonb3oBatb 6ubnmoteky EF Core, He 6ecnokosicb 0 TOM, Kak OH
paboTaeT. Ho 3HaHWe TOro, YTO NPOUCXOAUT BHYTPU, MOMOXET NMOHATb, NO-
YeMy pasfiMyHble KOMaHAbl paboTatoT nMeHHO Tak. Kpome Toro, Bbl byae-
Te Jlyylle BOOPYXKEHbI, KOr4a HYXHO OyneT oTnafuTb KOg, AocTyna K 6ase
OaHHbIX.

Cnepytolime CTpaHMLbl COAEPXKAT MHOXECTBO NOSICHEHUIM M AMarpamm, Ytobbi
nokasaTb BaM, 4To npoucxoput BHyTpu EF Core. EF Core «ckpbiBaeT» 6asy
[aHHbIX, YTOObI Bbl KaK pa3paboTuMK MOI/IM IEFKO NMCaThb KO AOCTyna K 6ase
[aHHbIX, YTO XOpOLO paboTaeT Ha npakTuke. Ho, Kak g yxe ckasan, 3HaHue
TOro, kKak pabotaet EF Core, MOXeET NOMOYb BaM, €C/IM Bbl XOTUTE CAENMATb YTO-
TO MOC/IOXHEE UJIM eC/IN YTO-TO paboTaeT He TakK, Kak OXMAAN0Ch.
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1.9.1 ModenupoeaHue 6a3bl AHHbIX

[Tpeskme ueM BbI CMOKETe UTO-JIMOO0 JenaTh ¢ 6a30ii maHHbIX, EF Core mon-
SKeH IIPOTH IPOLIeCC, KOTOPbIi 1 Ha3bIBAI0 MOJeNUPOBAHUEM 0a3bl OAHHBIX.
Mogenupoanue — crioco6 EF Core onpemennTb, Kak BRIIIIAUT 0a3a JaH-
HBIX, JISIAST HA KJIACChl U IpyTrue AaHHble KoHburypaiymu. 3atem EF Core
MICITONIb3YeT MOYYEHHYI0 MOZEJb ITPY BCex 00palleHMsIX K 6a3e TaHHBIX.

[Tpo1ecc MoaenpoBaHus 3alycKaeTcsl TIpy MepBOM CO3[aHUM Kjiacca
DbContext, B maHHOM cyuae AppDbContext (mokasaHHOro Ha puc. 1.5).
V Hero ecTb OHO CBOJICTBO DbSet<Book> — 3TO cITOCO6 MOCTYyIIa Koza K 6ase
JaHHbBIX.

Ha puc. 1.6 mpencraBieH o6mmii B Mpoiiecca, uUcroiab3dyemoro EF
Core 11 MomenpoBaHust 6a3bl JaHHBIX. B mocieqyionmx riaBax Bbl 0-
3HAKOMUTECH C PSIAOM KOMaH/, KOTOpbIe IT03BOJISAT BaM 60jiee TOUHO Ha-
CTPOUTH 6a3y JAHHBIX, a TIOKA BbI Oy/IeTe MCIIOMb30BaTh KOHGUTYpAIUK
10 YMOTYaHUIO.

1. Cmorpwmr Bce cBoiicTBa DbSet

\ Balwe npunoxeHue

AppDbContext
Knacc

Bbubnuoteka EF Core

Mopenupyem 6asy AaHHbIX:

1. CmMoTpum cBoiictBa DbSet <T>

2. CMOTPUM Knacc, YTobbl HaUTH
cTonbubl

3. poBepsieM CBA3aHHblE KNACCbl

4. Beinonusiem meton, OnModelCreating

* BbiBoa,

Mopenb 6a3bl AaHHbIX

CeoiicTBa
Books : DbSet<Book>

MeToabl ]
void OnModelCreating(...
\_ J

Book Author

nacc nace (KewnpoBaHHas)
— — Books Author
CeoiicTBa CeoiictBa
Bookld :int Authorld : int
- @@ -

2.Cmotpur cBOMcTBA 3. [lenaet To e camoe ¢ nto6biMKu 4. Boinonusie metog OnModelCreating, 5. KoHeuHblit pesynbrar:
B Knacce CBA3aHHBIMM KNaccammu €C/M OH NpUCYTCTBYET Mogenb 6a3bl AaHHbBIX

Puc. 1.6 Ha pucyHke nokasaHo, kak EF Core co3paet moaenb 6a3bl AaHHbIX, B KOTOPYHO
oTo6paxaloTcs Bawm Kaaccbl. CHayana oH CMOTPUT Ha KNacCbl, KOTOPbIE Bbl ONpeAenuIm

€ NOMOLLbI0 CBOICTB DbSet<T>, a NOTOM CMOTPUT Ha BCe CCbIIKMU Ha Apyrue Knaccol. Ucnonbsys
3T Knaccobl, EF Core MoxxeT nocTpouTb Moaenb 6a3bl AaHHbIX MO yMon4yaHuio. Ho panee oH
BbINosHsAeT MeTog OnModelCreating B DbContext, KOTOpPbI MOXXHO NepeonpeaenuTb, YTOObI
[06aBUTb CBOM KOHKPETHbIE KOMaHAbl U HACTPOUTb 6a3y AaHHbIX TaK, KaK Bbl XOTUTE

Ha puc. 1.6 mokasaHbl 3Tamnbl MoaenrpoBaHusi, Kotopsie EF Core nc-
MoJb3yeT B Kiacce AppDbContext. DTO MPOUCXOAUT MIPU IepBOM CO3AaHUN
sKk3eMInIsipa knacca. (Tlocime 3Toro Mmogesib KemupyeTcs, M0O3TOMY Mocjie-
IyIolMe 3K3eMIUISIphI Co3maloTcsl 6bIcTpo.) Hike mpencraBieHo Goree
ToAPOOHOE OMMCcaHMe Ipolecca:

EF Core npocmatpusaet DbContext mpuioskeHus M HAXOAUT BCe My6-
JIMYHBIE CBOJCTBA DbSet<T>. Ha 0CHOBe 3TMX JaHHBIX OH OIpeensieT
HavaJbHOE VM JIJIS1 OMHO HaliieHHO Tabnuiibl: Books;
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EF Core mpocmaTpuBaeT BCe K/IacChl, Ha KOTOpbI€ CChUIAIOTCS
B DbSet<T>, ¥ CMOTPUT UX CBOJCTBA [IJIsI ONIPEeAeIeHNUST MUMEH CTOJI0-
1I0B, TUTIOB U T. [I., & TaK’Ke MUIIET CIelNaJbHble aTpUOYThI Kaacca
Vi/ViJIU CBOJACTB, 00ecreunBaloliye J0MOTHUTENbHYI0 MHPOPMAIINIO
0 MO eNMPOBAaHUM;

EF Core wumier Jo6ble KIacChl, Ha KOTOPbIE CChUIAIOTCS KJIACChI
DbSet<T>.B HalieM ciydae y kiacca Book eCTb cChlIKa Ha Kitacc Author,
nostomy EF Core ckanupyet u ero. OH BBIIIOJIHSET TOT K€ IOUCK 10
CBOIiCTBaM kyacca Author, UTo 1 B cjTydae C Kiiaccom Book Ha aTarie 2,
a Taroke MPUHMMAET UM Kjacca Author B KauecTBe MMeHM TabINITbI,
Hanocwienok EF Core BbpI3bIBaeT BUPTya/ibHbIM MeTOZ OnModelCreat-
ing BHyTpM DbContext. B 3TomM mpocToM MpuiokeHU! Bbl He Tiepe-
omnpenensiete Meton, OnModelCreating, HO eciu GbI BbI 9TO CHe/au,
TO MOTI/IM ObI TIPEIOCTABUTH HOMOTHUTENIbHYIO MHGOPMALIMIO Yepes
Fluent API, 4TOGBI BBITIOJIHUTD HACTPOIKY MOIEIVPOBAHMS,

EF Core co3gaer BHyTPEHHIO MOJie/b Oa3bl JAHHBIX Ha OCHOBE CO-
O6paHHO MHpOpMaIIMK. JTa MOJE/b 6a3bl JaHHBIX KEIIUPYeTCs, IT0-
3TOMY TMOCJIeAYIONIVI JOCTYT 6ymeT ObICTpee. 3aTeM OHA MCITONb3Y-
eTcsI 1151 BBITIOJTHEHMST BCeX 0OpallleHNii K 6a3e JaHHbBIX.

B03MOXKHO, BbI 3aMETUJIU, UTO Ha PUC. 1.6 6a3bl JaHHBIX HET. DTO 06b-
sicHsteTcst TeM, uTo Korma EF Core co3gaeT cBO0 BHYTPEHHIOI MOJIENb, OH
He CMOTPUT Ha 6a3y JaHHbIX. S MOJUepKMBAIO 3TOT (DAaKT, UTOOBI MOKA-
3aTh, HACKOIBKO BasKHO MTOCTPOMTD XOPOINYI0 MOIEIb HY;KHO/ BaM 6a3bl
IAaHHBIX; B IIPOTUBHOM CJIyyae MOTYT BO3HUKHYTb ITPOGIEMbI, €C/IN CY-
IIeCTBYET HECOOTBETCTBYME MEXIY TeM, Kak 1mo MHeHMIo EF Core momkHa
BBIIVIANETD 6a3a JaHHBIX, U (paKTHMUECKOVi 6a30ii.

B cBoeM nipunoxkeHuM Bbl MOXXeTe UCIoab30BaTh EF Core mj1s cosmaHus
6a3bl JAHHBIX, M B 9TOM C/Iyyae IaHChl HA HECOOTBETCTBME PAaBHBI HYJIIO.
Tem He MeHee eI BaM HyKHa Xoporrast 1 3pdekTuBHas 6a3a JaHHbIX,
CTOUT TI03260TUTHCSI O TOM, UTOOBI CO3[IaTh IIPABMIbLHOE MPeCTaBIeHe
HY’KHOJ 0a3bl JAHHBIX B CBOEM KOfe, uTOObI co3maHHas 6as3a paboTana
HOPMaJIbHO. BapuaHThI co3maHusi, OOHOBJIEHUST U YIIPABIEHUs CTPYKTY-
poii 6a3bl JaHHBIX — OOIIMPHAs TeMa, IOAPOOHO OIycaHHas B raBe 9.

YmeHue 0aHHbIX

Terepb y Bac ecThb AOCTYII K 6a3e JaHHBIX. Y KOHCOJTbHOTO MPUIOKEHMS
ectb KomaHga 1 (list), KoTopas unTaeT JaHHbIe U3 6a3bl ¥ BBIBOAUT UH-
opmanyio B repmuHai. Ha puc. 1.7 mokasaH pesy/bTaT 3aycKa KOHCOJIb-
HOT'O TIPUJIOKEHMSI C KOMaH o 1.

B cienytoiiieM MMCTUHTE TOKa3aH KOJT, KOTOPbIN BbI3bIBAETCS [1J151 BBIBO-
Jla CIIMCKa BCeX KHUT C aBTOPaMM B KOHCOJIb.

Jiuctunr 1.2 Kop ana nepeyuncieHusa BCcex KHUr U BbiBOAa UX B KOHCOJ1b

ublic static void ListAlL() Cozpaetca DbContext npunoxenus, yepes
F{) KOTOPbIii BbINONHAITCA BCe 0bpaLeHus

using (var db = new AppDbContext()) K 6ase AaHHbIX
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Yuralotcs AaHHbIe 060 BCEX KHUrax.
foreach (var book in AsNoTracking ykasbiBaet Ha 10, YTO
db.Books . AsNoTracking() [DOCTYN K BaHHbIM OCYLLECTBAAETCS
B PEXMME TOJIbKO [JIS1 YTEHUS»
.Include(book => book.Author)) €«—————

{ Mertog, Include penaer Tak,
var webUrl = book.Author.WebUrl == null 4T06bI € KOXK/A0M KHUTOW
? "~ no web URL given -" 3arpyxanacb MHhopMaLus

: book.Author.WebUrl; 06 asrope. CMoTpue

Console.WriteLine( rnasy 2 Ans NONY4eHUs
$"{book.Title} by {book.Author.Name}"); AOMONHUTENBHOM
Console.WriteLine(" " + MH(OpMaLUm
"Published on " +
$"{book.PublishedOn:dd-MMM-yyyy}" +
$". {webUrl}");

B’ C:\Program Files\dotnet\dotnet.exe = a X

Commands: 1 (list), u (change url) and e (exit)
> 1
Refactoring by Martin Fowler
Published on 08-Jul-1999. http://martinfowler.com/
Patterns of Enterprise Application Architecture by Martin Fowler
Published on 15-Nov-2001. http://martinfowler.com/
Domain-Driven Design by Eric Evans
Published on 30-Aug-2003. http://domainlanguage.com/
Quantum Networking by Future Person
Published on 01-Jan-2057. - no web url given -
>

Puc.1.7 BbiBOA, KOHCONBHOTO NPUIOXKEHUS NPU NEPEUNCIEHUU COAEPKUMOro 6asbl

AAHHbIX

EF Core mcnonb3yet s13bIK Language Integrated Query (LINQ) ot Mi-
crosoft myisg rnepemauy HY>KHbIX KOMaH[ ¥ 00bIuHbIe Kinacchl .NET st xpa-
HEeHMS JaHHbIX. 3aIpOC U3 JUCTUHTA 1.2 He BKIKUYAeT HUKAKUX METOL0B

LINQ, HO mo3>ke Bbl yBUAUTE MHOTO mpumMepoB ¢ LINQ.

MPUMEYAHUE H3zyuenue LINQ 6ydem umems 8axycHoe 3HaueHue
ona sac, nockonvky EF Core ucnonszyem komandsl LINQ 0nst docmy-
na k 6ase daHHsIX. B IPUIOKEHUM COOEPKUTCS KPaTKOe BBeIeHMe
B LINQ. Takske JOCTYITHO MHOYKeCTBO OHJIAIH-PeCcypcoB; cM. http://

mng.bz/YqBN.

IIBe CTpOKM KOpa, BbiJeNeHHbIe KUPHBIM IIpudTOM B JUCTUHTE 1.2,
obecIieunBaloOT JOCTYI K 6as3e gaHHbIX. Tereppb mocMoTpuM, kKak EF Core
MCIIOTh3YeT 3TOT KOZ, /ISl TOCTYTIA K 6a3e JaHHBIX ¥ BO3BpaTa HeoO6Xomu-
MBIX KHUT C yKa3aHMeM 1xX aBTOpoB. Ha puc. 1.8 moka3aHo, Kak BbITTOJHSI-

eTCs 3apoc K 6as3e JaHHbIX.


http://mng.bz/YqBN
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[ Kew ! 1.Kopa LINQ TpaHcaupyetcs B SOL
1 1
Toawcrsu sanpocos LING | figsiscons 7 wieumpyercs

Mposaiinep 6a3bl
[DaHHbIX

Bce AaHHble UHTAIOTCA OAHOI KOMaHAOM
(Books 1 Authors Bmecte)

KomaHzbl 6a3bl AaHHbIX,
Hanpumep

SELECT
Books.BookId,
Books.Title,

etel. ...

foreach (var book in
db.Books
.AsNoTracking()
.Include (a => a.Author))

basa
[aHHbIX
SOL Server

1 Co3a3eM Kacchl [Bookid Title Description_ AvailableFrom Auth Auth Name WebUrl
CCb|}'|0I4|Ha;| ¢MKCaUMﬂ 1 | Refactoring Improving the|  08-Jul-1999 1 1| Martin Fowler | http://martinfd
ynpoLieHHas) 2| Patterns of Ent Written in dire| 15-Nov-2002| 1| 1/ Martin Fowler i

3, CHMOK-BTES 3| Domain-Driven| Linking busing 30-Aug-2003 2| 2|EricEvans | http:/idomain

4] Quantum Netw Entanged qua_01-Jan-2057] 3| 3 Future Person| null
[
[
Author 3. U3-3a metopa .AsNoTracking cHuMOK
| PensumonHble OTCNEXHUBAHUA He CO3AaeTca

3K3€M|'Il1ﬂpbl CBsA3N

2. llanHble npeo6pasytotcs B ak3emMnaspbl knaccos .NET, a peniumnonHbie CBSI3M HaCTPaMBaIOTCA COOTBETCTBYIOWNM
o6pasom. (Metoa .AsNoTracking ucnonb3yet ynpolueHHyo GuKcaLuio U3 coobpakeHmii CKopocTy)

Puc. 1.8 Kak EF Core BbinonHseT 3anpoc K 6a3e AaHHbIX

[Mporrecc YTeHMsT JAHHBIX U3 6a3bl JAHHBIX BBHIIJIIIUT CJIETYIONIUM 00-
pasom:

= 3anpoc db.Books.AsNoTracking().Include(book => book.Author)
obpaiaeTcsi K CBOICTBY DbSet <Book> B DbContext NpuioxeHus
u pob6asisieT .Include(book => book.Author) B KOHIIe, UTOOBI 3a-
MIPOCUTD 3arPy3Ky CBSI3aHHBIX JAHHBIX U3 Author. [lanee mpoBarizep
6a3bl JAHHBIX BHITIONHSIET Tpeobpa3oBaHme B SQL-KOMaHAy /IS A0-
cTyma K 6a3e gaHHbIX. [TomyueHHBIN B pe3ynbraTe SQL 3ampoc Keln-
pyeTcst, YTOObI M36€KaTh 3aTPaT Ha MOBTOPHYIO TPAHCISIINIO, €C/IN
TOT JKe 3aITpocC K 6a3e JaHHBIX OYAET MCIT0Ib30BaThCSI CHOBA.

EF Core mbITaeTcss MakCUMaJIbHO 3((PEKTMBHO MCIIOIb30BaTh JTOCTYII
K 6ase JaHHBIX. B TaHHOM cyyae OH OObeIMHSIET IBe TaOIUIIbI, KOTOPbhIE
eMy HY>KHO ITpounTaTh, Books 1 Author, B omHy 60JbIITYIO TAOMITY, UTOOBI
MOSKHO OBbIJIO BBITIOJIHSITh PAOOTY 3a OAVH 3aIIpoC K 6a3e JaHHbIX. B ciemy-
rouem JuctuHre nmokasad SQL 3arpoc, cospanubili EF Core u mpoBaiige-
poM 6a3bI JAHHBIX.

Jiuctuur 1.3 Komanpa SQL, co3paHHan Ans uTeHUsa AaHHbIX U3 Tabnuy,
Books u Author

SELECT [b].[BookId],
[b].[Authorid],
[b].[Description],
[b].[PublishedOn],
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[b].[Title],

[a].[AuthorId],

[a].[Name],

[a].[Weburl]

FROM [Books] AS [b]

INNER JOIN [Author] AS [a] ON
[b].[AuthorId] = [a].[AuthorId]

[Toce TOro Kak MmpoBaiaep 6a3bl JaHHBIX IMpounTaeT naHHble, EF Core
repenaerT MX, MCII0/Ib3YsI IPOLIECC, KOTOPBI (a) CO3/5aeT IK3eMILISIPbI KJ1ac-
coB .NET u (6) CITO/Ib3YyeT CChIIKM PENISIIIMOHHO 6a3bl TaHHBIX, KOTOPbIE
Ha3bIBAIOTCS HEWHUMU KAUAMU, AJ1S1 TPABWIBHOTO CBSI3bIBAHMS KIIACCOB
.NET 110 cchuike. ITO Ha3bIBaeTCs cchbliouHast pukcanus (relational fixup).
[Tockonbky Mbl f06aBmIu MeTom, AsNoTracking, MCITOMb3yeTCs YIIPOIIeH-
Has puKrcanusi Mo coobpaskeHMsSIM CKOPOCTH.

MPUMEYAHUE Pasnuumst MeXIy YIIPOLIeHHOJ (uKcalyeii ¢ uc-
IOIb30BaHMeM MeToma AsNoTracking ¥ 0OOBIYHOI CCHIIOUHO (BUK-
camyeii 06CcykaarmTcs B pasmerne 6.1.2.

Pesynbrar — Ha6op 9Kk3eMILIsIpoB KiaaccoB .NET co cBoiicTBoM Author
KJ1acca Book, CBSI3aHHBIM C KJIacCcOM Author, comepskaiium MHGOPMAIHIO
06 aBTOpe. B 3TOM mpuMepe y IBYX KHUT OAVH aBTOp, MapTtun ®ayrep,
MO3TOMY €CThb ABa 3K3eMIUIsIpa kiacca Author, Kaskablii U3 KOTOPBIX CO-
IepXKUT OJHY U Ty ke MHpopMmaluio o MapTtuHe ®ayrepe.

[TockonbKy 9TOT KOA, BKI0UaeT KoMmaHay AsNoTracking, EF Core 3Haer,
KaK IOaBUTDb CO3MaHME CHUMKA OMCIeHUBAHUS U3MeHeHUlI daHHbIX (tra-
cking snapshot). CHUMKM OTC/I€XXMBAHUS UCTIONB3YIOTCS 1711 OOHAPYKEHVST
M3MeHEeHM TaHHBIX, KaK OyIeT IOKa3aHO B MpuMepe pedaKTUPOBAHUS
cronbua 6a3sl maHHbIX WebUrl B pasmesne 1.9.3. ITOCKOMBKY 9TOT 3aIIpocC
C IOCTYIIOM TOJIBKO Ha UTeHMe, OTKII0YeH e MOMEeHTAJIbHOTO CHMMKA OT-
CTeXXVBAHMS TejlaeT KOMaHIy ObIcTpee.

O6HoeneHue

Ternepb HYKHO MCITOJIb30BaTh BTOPYI0 KoMaHmy update (u) B MyFirst-
EfCoreApp, uro6s1 06HOBUTH cTonben, WebUrl B Tabnuiie Author KHurn
«Quantum Networking». Kak mokaszaHo Ha puc. 1.9, cHavaJia repeuncisioT-
€SI BCe KHUTH, YTOOBI ITOKAa3aTh, UTO Y rmocieaHeil kuuru Het URL-ampeca
aBTopa. 3aTeM BBIIIOJIHSIETCS KOMaHJa u, KOTopasi 3amnpaiinBaeT HOBbIA
URL-agpec aBTopa mjsl mociaemHeil KHuru, «Quantum Networking». Bbl
BBoguTe HOBbIT URL-agpec httgs://entangled.moon (3TO KHUTra O BbI-
MBIIIVIEHHOM OyIy1IeM, TaK IToueMy ObI He VCIIOTb30BaTh BHIMbIIIIEHHBI
URL-agpec!), 1 mocjie 06HOBJIEHMSI KOMaH/ia CHOBA IMePeuMncIsSIeT BCe KHM-
'y, rmokasbiBasi, utro URL-ampec aBTOpa M3MeHWICS (KPaCHbIM OOBEIEHO
MEeCTO, /e NOo/KeH 6bITh YKa3aH URL-aapec, 1 afipec, KOTOPbIN MTOSTBUJICS
rnocse).
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B C:\Program Files\dotnet\dotnet.exe = a X

Commands: 1 (list), u (change url) and e (exit)
> 1
Refactoring by Martin Fowler
Published on 08-Jul-1999. http://martinfowler.com/
Patterns of Enterprise Application Architecture by Martin Fowler
Published on 15-Nov-2001. http://martinfowler.com/
Domain-Driven Design by Eric Evans URL:aApECHOCHEAHeﬁ
Published on 30-Aug-2003. http://domainlanguage.com/ ||~ KHUTU He 3afaH

Quantum Networking by Future Person
Published on 01—Jan—2057.
> u

New Quantum Networking WebUrl > httgs://entangled.moon
. Saved Changes called.

Refactoring by Martin Fowler
Published on 08-Jul-1999. http://martinfowler.com/

Patterns of Enterprise Application Architecture by Martin Fowler
Published on 15-Nov-2001. http://martinfowler.com/

Domain-Driven Design by Eric Evans URL@APECSaAaeTCR
Published on 30-Aug-2003. http://domainlanguage.com/ |~ C MOMOLLbI0 KOMaHAbI U

Quantum Networking by Future Person
Published on 01-Jan-2057 { httgs://entangled.moon
>

Puc.1.9 Ha atom pucyHke nokasaHo o6HoBneHue B aeicteun. Nepsasa komanpa - 1 (list),
KOTOpas nokasbiBaeT KaXAYH KHUrY, uMa ee aBTopa u URL-appec Ha cnepytolein ctpoke.

3areMm Bbl HaXXMMaeTe u (update), uto nossonsier 06HoBUTL URL-aapec aBTopa nocneaHen KHUru.
KomaHpa o6HoBneHUs Bbi3biBaeT komaHAy list, 4To6bl 6b110 BUAHO, YTO O6GHOBIEHUE NPOLLIO
ycrnewHo

Kop mis obuosienns: cronbia WebUrl B Tabmuie Author, cBsi3aHHO
¢ kuuroit «Quantum Networking», loka3aH 3/1eCh:

Juctunr 1.4. Kop, ana o6HoBneHus cron6ua WebUrl

public static void ChangeWebUrl()

{
Console.Write("New Quantum Networking WebUrl > "); Cqmb!asgfﬂ 13 Korcom
var newhebUrl = Console.ReadlLine(); - HOBbI ~anpec
using (var db = new AppDbContext())
{
var singleBook = db.Books :;r:x)a?;zzrio:r::;;
Boibupaerca kHura .Include(book => book.Author) P
C HasBaHWeM .Single(book => book.Title == "Quantum Networking");
Quantum Networking
singleBook.Author.WebUrl = newWebUrl; Uro6bl BHECTH
db.SaveChanges(); W3MeHeHus B Gasy
: Console.WriteLine("... SavedChanges called."); DLaHHbIX, UMEHSIOTCA
. 3HaueHus, KoTopbie
ListAlL(); 6bIM NPOUUTaHbI
} Mertop SaveChanges coo6waer EF Core
Oro6paxaercs Bca MHGOpMaLUms 0 He06X0AMMOCTH NPOBEPKU BCEX U3MEHEHMUM
0 KHUrax CUUTAHHDBIX AAHHDBIX 1 3aMUCU 3TUX U3MEHEHMI B 6asy

Ha puc. 1.10 mokasaHo, uTo mpoucxoaut BHYTpu 6ubanorexu EF Core.
JTOT NMpUMep HaMHOTO CJIOKHee, YeM NpeAbIayInii TpuMep UYTeHus JaH-
HbIX, I0O3TOMY O03BOJIbTE AATh BAM HECKOJIbKO COBETOB IO MTOBOJY TOTO,
UYTO UCKATh.
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‘ e \ 1. Kop LINQ TpaHcaupyetcs

I 1
TpaHcnsums 3anpoca LINQ Tparcupyemsixi B KOMaHA! SQL
= \LINO- 3anpocos;

— ol T 1 ‘o=
MpoBaiinep 6a3bl
OaHHbIX KoMaHzbl 6a3bl 4aHHbIX,
Monyvaem Hanpumep
KHUTY SELECT TOP(2)

Books .BookId
var book = db.Books

baza

.Include(a => a.Author) WHERE Title = 'Q...
.Single(b => AaHHbIX
b.Title == "Quantum Networking"); SQL Server
1. Co3paeM Knaccel [Bookid Title Description__ AvailableFrom Auth Auth Name weburl |
2. | CcbinoyHas dukcaums | 4] Quantum Netw/Entanged qua| 01-Jan-2057] 3| 3] Future Person] nul |
3. CHumok
ot mst
i l 2. [ina XpaHeH!s UCXOAHbIX
T 3Havenwii cosnaetcs
: T oo CHMMOK OTC/IeXXUBAHUA
I I
book = Books Author ' Books | 1 Author |
! l l
I '

06HosnseM WebUrl \

CpaBHMBaeT 0TCNneXxuBaemble Kacchbl
€O CHUMKOM OTCNEXUBAHMS, YTOObI
HaTU U3MEHEHMS

book.Author.WebUrl =
"http://entangled.com";
db.SaveChanges();

1. 06HapyxmBaeM 5. Co3aaercs u 3anyckaerca
e, = . st SOL
X L
UTO M3MEHHAOCH v s —— ‘ 06HOBNEHMS 6a3bl AAHHBIX
AaHHbIX
4' Haqano Tpa"3aKu”M. KOMaH,ElbI 6a3bl AaHHbIX, HanpuMep 5333
Ecnu He BO3HMKNO UPDATE Authors [DaHHbIX
npo6em, To NpUMeHAOTCA iigRYE’eZW; = SPE SQL Server
BCE M3MEHEHMUS, MHave Bl S s
He MPUMEHSIETCS HUYEro
3.3aBeplueHune
TPpaH3akuuun

Puc.1.10 Ha atom pucyHke nokasaHo, uto aenaet EF Core, koraa Bbl 06HOBAsIeTE
cBoicTBO WebUrl u npocute EF Core 3anucathb ero B 6a3y AaHHbIX. 3TO JOBOJIbHO
C/IOXKHbIM PUCYHOK, HO €C/IM Ha4yaTb CBEPXY U CNeA0BaTh 32 NPOHYMEpPOBaHHbIM
TEKCTOM, NOHATL ero 6yaeT siervye. Bce HauMHaeTCs € YTEHUS, YTOOBI NONYUUTD HYXKHYIO
KHUry u aBTopa. (O6paTute BHMUMaHue, YTO B 3TOM NpOLLECCE NPUCYTCTBYET CHUMOK
OTCNIeXXUBaHMS; CM. 3Tan 2.) 3aTeM, Koraa Bbl 06HoBAsieTe WebUrl u Bbi3biBaeTe
meTtop, SaveChanges, EF Core co3paet u BbinosiHsAeT npaBunbHyo SQL-komaHay

Ans o6HoBneHus cron6ua WebUrl B npaBunbHOM cTpoke

Bo-TepBbIX, 9TAIl UTEHMSI B BEPXHEH 4acTM OuarpaMmbl aHAJIOTUYEH
MPUMepY YTEHUS ¥ TTI03TOMY JO/DKEH OBITh BAM 3HAKOM. B JaHHOM City4yae
3aIpOoC 3arpyskaeT KOHKPETHYIO KHUTY, UCITO/Ib3YsI €€ 3ar0JI0BOK B KAYeCT-
Be QwIbTpa. BasKHBIM M3MEHEHMEM SIBJISIETCS ITYHKT 2: CO3AaeTCSI CHUMOK
OTC/IEXKUBAHUS.

M3MeHeHMe MTPOUCXOIUT Ha 3Tarie OOHOBJIEHUSI B HVKHEN TMOOBUHE
ouarpaMmbl. 3uech BuIgHO, uTo EF Core cpaBHMBAeT 3arpysKeHHbIe HaH-
HbIE CO CHUMKOM OTC/IEXXMBAHYS, YTOObI 0GHAPYKUTD M3MeHeHUs. OH BU-
AT, YTO GBIIO M3MEHEHO TOJIbKO CBOICTBO WebUrl, 1 co3maeT KOMaHIY
SQL, uTo6bI 0GHOBUTH TOJILKO cTONIGEN], WebUrl B HYsKHO1 CTpOKe TabInIIbl
Author.
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S omucan 60ONBIIMHCTBO IAr0B, a BOT HOAPOO6HOE OIMCAHNE TOTO, KaK
o6HoBIseTcs cronber; WebUrl:

[Mpunoxkenne ncrnonb3yet LINQ-3ampoc mjisi moMcka KOHKPETHOM
KHUTH ¢ MHpopMaluei o6 aBTope. EF Core mpeBpalliaeT 3aipoc B KO-
MaHay SQL mjist uTeHus CTPOK, rae Title mmeeT 3Hauenme Quantum
Networking, Bo3Bpaliasi 5K3eMILISIPbI 000MX KIaccoB Book 1 Author,
U TIPOBEPSIET, UTO ObI/Ia HalileHa TOJMbKO OJHA CTPOKA.
LINQ-3amnpoc He BKIWOUaeT MeTof, . AsNoTracking, KOTOPbIV MCIIOIb-
30BaJICSI B TIPEIBIAYIINX BEPCUSIX UTeHMS TaHHbIX, I03TOMY 3aIlpocC
cunTaeTcs: omcnexcusaemoim. CnemoBatenibHO, EF Core co3maeT cHI-
MOK 3arpy>KeHHbBIX TaHHbIX.

3aTeMm Kof M3MeHsIeT CBOICTBO WebUrl B Kiacce kuuru Author. Ilpu
BbI30BE MeTofa SaveChanges Ha 3Tare oOHapyKeHUS M3MeHEHMt
CPaBHMBAIOTCST BCE KIACChI, KOTOpbIe ObLIM BO3BpAIll€HbI U3 OTCIIe-
SKMBAeMOTO 3aITpoca O CHUMKOM OTCIeXXuBaHMsl. Tak MOSKHO orpe-
IeJTATh, YTO M3MEHWJIOCh — B TAHHOM C/Tydae TOJbKO CBOMCTBO Web-
Url kimacca Author ¢ mepBMYHBIM KJIIOUOM 3.

[Mpn o6HapykeHuu usmeHeHus EF Core HauMHAET MpaH3akyuro.
Kaxxmoe o6HOBjIeHMEe 6a3bl JAHHBIX BBITIOTHSIETCS KaK AmomMapHas
eduHuya: ecv B 6a3e JAHHBIX ITPOVUCXOAUT HECKOIbKO M3MEHEHMIA,
OHM MO0 BCe YCIeIllHble, MO0 BCe TEPIT Heyaauy. OTO BasKHBIN
(axT, moTomy uTO peniMoHHas 6a3a JaHHbIX MOXKET IIepeiiTi B He-
HaJjIeXXaliee COCTOSTHUE, ecu OyIeT IpyMeHeHa TOJIbKO YacTb U3-
MEeHEeHUIA.

3ampoc Ha OGHOBJIEHME TPeoOPa3yeTCs MPoBaliepoM 6a3bl JAHHBIX
B SQL-KoMaHAy, KOTOpasi BLIMIOTHSIET 00HOBIeHMe. Eciy KoMaHma
ObLIa BBITTOJTHEHA YCIIEIHO, TPAH3aKIMsI GUKCUPYETCs, U POUCXO-
IIUT BBIXOA 13 MeTofa SaveChanges; B TPOTMBHOM C/ydae BO3SHMKaeT
UCKITIOUeHNe.

1.10 3manesi paspabomku EF Core

EF Core u .NET Core npouuiu OOAruii MyTb C MOMEHTA IEPBOr0 BbIMTYCKA.
Kopnopamys Microsoft ycepmHo paboTrasna Haf yIydlieHeM ITPOU3BOIM-
teabHOCcTM .NET Core, mpy 3TOM 100aBJIsIsl JOIIOJHUTEIbHbIE (PYHKIIMO-
HaJIbHbIE BO3MOKHOCTM J0 TaKoii cteneHy, uTo .NET 5 MokeT 3aMEeHUTh
cymectBylomiyio miatdopmy .NET Framework 4.8.

Ha puc. 1.11 moka3zaHa ucTopusi OCHOBHBIX BbIITyCKOB EF Core 1o HacToO-
sgmero momeHTta. Homepa Bepcuii EF Core cjiegyioT 3a HOMEpPOM BepCcum
NET Core. O6paTuTe BHMMAaHNE, YTO BBIITYCKM B BepXHEi UYacTy PUCYH-
Ka — 3TO BBIIYCKU € 00J120CpouHoli noddepickoii (LTS). DTo 03HaYaeT, 4To
BBIMYCK MOJIEPKMBAETCSI B TeUeHMe TpeX JIeT Mocje MepBOro BhIMyCKa.
OCHOBHbI€ BBIITYCKM OKMIAITCS KaXKAbIN rom, a LTS-pennsbl — Kaxkabie
IBa rofa.
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MioHb Agryct Mait [ekabpb [ekabpb Hosbpb Hosbpb
2016T. 2017 2018r. 2018 2019r. 2020 . 2021r.
| | |
EF Core 2.1 EF Core 3.1 EF Core 6.0
LTS T & 3
[
EF Core 1 EF Core 2.0 EF Core 2.2 EF Core 5.0
I I I
MHoxecTBo CyLecTBeHHbI nepecMoTp PerynapHble
HOBOBBE/JEHMIA: TpaHcnsuum LINQ-3anpocos KpynHble
Mepsbiit BbInyck! OTNI0XEeHHas 3arpyska, MNepBas noaaepxka 06HoOBNEHMS
lMpuroaeH npeo6pasoBarenu Cosmos DB nnaHupytoTcs
K UCNONb30BAHHIO, 3HAaYEHUA U T. A. ©)XXEeroaHo
HO UMEN OrpaHuyeHns
NetStandard2.0 HeGonbuoe o6HoBNEHHE: NetStandard2.1
Co6cTBEHHbIE TUMbI, GUABTPBI  A06aBNEHDI MHO3eCTBO HOBOBBELEHMIA:
3anpocoB, ynyyLeHHas NpOCTPaHCTBEHHbIE aBTOMaTU4ecKoe co3AaHue Tabnuu,
TpaHCASLMS 3anpocoB (reorpadmueckue) AaHHble «MHOTME KO MHOTUM», Y/y4LUIEHHas
MHUrpaums

Puc.1.11

Ha 3ToM pucyHke nokasaHa paspabotka EF Core, koTopas uaer napannesnbHo

¢ paspa6otkoit NET, nnatcdopmbl Ana pa3paboTuMKOB C OTKPbITHIM UCXOAHBIM KOA0M. Bepcus
EF Core 5 BblgeneHa, NOTOMyY YTO 3Ta KHMra OXBaTbiBaeT Bce (hYHKLIMOHANIbHbIE BO3MOXXHOCTU
EF Core po EF Core 5 BkntountenbHo

1.11

1.11.1

Cmoum nu ucnonv3oeame EF Core
8 ceoeM cnedyroujeM npoekme?

Terepb, KOTJA Y BaC eCTh KpaTkuii 0630p Toro, uto Takoe EF Core 1 Kak
OH paboTaeT, BCTAET BOIIPOC: CTOUT JIM HAUMHATh UCIONb30BaTh EF Core
B cBoeM TipoekTe? [Ijis1 Bcex, KTO TmaHupyet nepelitu Ha EF Core, kitoue-
BOJ BOMpOC 3aKkiwouaeTtcs B aiepyomeM: «JJocratouno au EF Core mpe-
BOCXOIOUT OMOMMOTEKY MOCTyIa K JAaHHBIM, KOTOPYIO SI MCITONb3YIO Celi-
yac, yTo6bl MCIIOMb30BaTh €e B MOEM CJIeYIoleM MpoeKTe?» 3yueHne
U BHeIpeHue 11060l HOBOJI 6M6IMOTeKN, 0COOEHHO TaKOii CJI0KHOI, KaK
EF Core, cBsI3aHO € 3aTpaTamMu, IMO3TOMY 3TO MPaBUIbHBIN BOIIPOC. BoT
moii B3 Ha EF Core u .NET Core B 11e/10M.

.NET - 3mo npozpammuas nnamgopma 6yodyujezo,
u oHa 6ydem 6bicmpolii!

Microsoft maBHO 1 yIIOpHO paboTajia Hajm YIydlIeHMeM MTPOM3BOAUTEb-
Hoctu .NET Core, ripu 3TOM H06aBJISISI TOIIOTHUTEbHBIE (DYHKIIVIOHAJIb-
Hble BO3MOXKHOCTU. OpUeHTaIMsI Ha TPOU3BOAUTENbHOCTD Iepedpocuiia
Beb6-nipuokeHus Ha Microsoft ASP.NET Core ¢ nmpumepHo 250-ro mecta
(ASP.NET MVC) Ha npumepHo 10-40-e mecta (ASP.NET Core) (B 3aBucu-
MOCTHU OT Harpy3km); cm. http://mng.bz/Gxaq. AHaJIOTUYHBI, HO MeHb-
IIMIi TIPUPOCT IPOU3BOAUTEIbHOCTM ObLI Ho6aBieH B EF Core.
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Microsoft 3asBuia, uto .NET 5 3amMeHMT CyliecTBYIOIIYI0 TaThopmy
.NET Framework 4.8, ognako Bcrbimka COVID-19 copBajna 3Tu IIaHBbI,
u tenepb .NET 6 3amennTt .NET Framework 4.8. Ho 3mech eCTb SICHbI CUT-
HaJl: eI Bbl HauMHaeTe HOBbII 1poeKT, a Y .NET 5 u EF Core ecTb dyHK-
[[MOHA/IbHbIE BO3MOXHOCTM, HEOOXOIMMbIe BallleMy ITPOEKTY, TO ITepexo],
Ha EF Core o3Hauaert, 4TO BbI He OCTaHETECh 3a 6OPTOM.

OmKpbimblii UCXOOHBII KOO U OMKpbimble co06LWeHus

3a MHorue rombl Microsoft nusmenmnack. Bes ee pabora Hag .NET Core —
3TO OTKPBITBIN MCXOIHBIN KO, ¥ MHOKECTBO BHEIITHMX CITELIMAJI/ICTOB 3a-
HMMAIOTCSI MCIIPaBJIeHMeM OLIMO0K U Aob6aBIeHreM HOBOBBEIEHMUI, M0-
3TOMY Y Bac MOKeT ObITb IIPSIMOJL TOCTYII K KO, €CJTM OH BaM HY>KeH.
Kpome Toro, BrieyatisieT ypoBeHb OTKPBITOCTY COOOIIEHMIT O TOM, UTO
npoucxogut B .NET Core n npyrux npongykrax. Komanzga EF Core, Hanmpu-
MeD, eXXeHeIeJIbHO BbIITyCKaeT OOHOBJIEHMS O TOM, UTO OHA JIeJIaeT, Tpefo-
CTaBJISISI MHOKECTBO PaHHMX ITPEeIBAPUTEIbHbBIX IIPOCMOTPOB HOBBIX BbI-
ITyCKOB ¥ JieJyiast pery/asipHbie HouHble c60pku EF Core mMOCTYIHBIMM IS
Bcex. KoMaHa cepbe3HO OTHOCUTCS K OT3bIBaM, a Bce paboThl U JeeKThI
0TO6GpaskaloTCs Ha cTpaHuLiax mpobaeM pernosutopus EF Core.

MynemunnamgopMerHbie npunoxeHus u paspabomka

Kak g ckasan B Hauasie rnaBbl, EF Core nognepkuBaeT HECKOIbKO ILIAT-
(opm; BbI MOKeTe BBINOJTHATH PaspabOTKy M 3aITyCKaTh IPUIOKEHUS
EF Core B Windows, Linux 1 Apple. 9TOT ¢)akT 03HaYaeT, YTO MOKHO 3aITyc-
KaTh npuaoskkeHus Microsoft Ha memeBbIX cuctemax Linux. Taxke Brosn-
He BO3MO)KHA pa3paboTKa Ha pasHbIX maTdopmax. ApTyp Bukepc, KoTo-
PBIi1 SIBJISIETCSI OOHUM U3 BeAyluux uHxkeHepoB koMaHAbl EF Core, pemmi
nepeiit ¢ Windows Ha Linux B KauecTBe OCHOBHOJI IJIaTGOpMbI paspa-
60TKM. O ero ombITe MOXKHO ITPOUUTATD Ha cTpaHulle http://mng.bz/zxWa.

beicmpas paspabomka u xopouiue QyHKUUOHANbHbIE
803MOMHOCMU

Most ocHOBHast paboTa — pa3paboTUMK IO KOHTPAKTY. B TUIIMYHOM MPUJIO-
SKeHUM, YIIPaBIIeEMOM JAHHBIMU, S TIUIITY OOJIbIIIOEe KOJIMYECTBO Koja 0-
cTyma K 6ase JaHHbBIX, IpUUEeM HEeKOTopbie ero uactu ciokHbl. C EF Core
s1 MOTY IMMCaTh KOJ, TOCTYIa OYeHb GBICTPO M CHENATh 3TO TakK, YTOOBI OH
OBLI JIETKUM 11 IOHMMaHUsS U pedaKTOPUHTa, eCIM OH CJIMIIKOM Me[-
JIeHHBII. DTO OCHOBHAS MPUYMHA, TI0 KOTOPOI1 s cmonb3yio EF Core.

B TO ke BpeMsI MHe HYKeH MHCTPYMEHT 00beKTHO-PEISIIIMOHHOTO OTO-
OpaskeHMsI CO MHOXECTBOM (YHKIIMOHATbHBIX BO3MOYKHOCTEI, UTOGBI
s1 MOT C0371aTh 6a3y JaHHbBIX TaK, KaK s XOUY, He CTaJIKMBAsICh CO CJIUIITKOM
OOMBbIIMM KoM4ecTBOM mpensatcTBuii B EF Core. KoHeYHO, HEKOTOPbIE
BelllM, TaKye KaK Co3JaHue OOIIX TabaMUHbIX BbipaskeHuit SQL, MCKIIIo-
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YeHbI, HO MCIIO/JIb30BaHMe YMCTOTO SQL B HEKOTODPLBIX C/Ty4dsiX ITIO3BOJISAET
OﬁXO,E[I/ITb HO,E[O6HbI€ OrpaHmMYeHus, eCjyii MHE 3TO HY>KHO.

Xopowas noddepxcka

ITo EF Core ectb Xopoiuas sokymeHTauust (https://docs.microsoft.com/en-
us/ef/core/index), 1, KOHEUHO 3Ke, Y BaC eCTb 3Ta KHUTA, B KOTOPOJ cobpa-
Ha TOKyMEHTAIVsI C TOAPOOHBIMY OOBSICHEHUSIMU U TIPUMEPAMMU, & TAKKe
TaTTePHBI U MPAKTUKY, KOTOPBIE CAENAIOT BAC OTIIMYHBIM Pa3pabOTUMKOM.
B uHTepHeTe mosHo 6;10roB 06 EF Core, B TOM uMc/ie M MO Ha CTpaHU-
e https://www.thereformedprogrammer.net. A [Jis1 BOIIPOCOB ¥ OIIMO0OK
Bcerma ectbh Stack Overflow; http://mng.bz/OmDx.

Ipyrast 4yacTb TMOANEPKKM — 3TO MHCTPYMEHThbI pa3paborku. Micro-
soft, Kaxkercs, u3MeHmwIa (HOKYC, MPEeIOCTABUB IMOANEPKKY HECKOIbKUX
maTdopM, HO ellne co3mana 6ecIyiaTHYI0 KpPoCC-TIaThOPMEHHYIO Cpemy
paspabotku nopn HasBaHuem VS Code, a Takke cenana CBOii OCHOBHOJA
MHCTPYMeHT pa3paborku, Visual Studio (Windows n Mac), 6ecriaTHbIM
IUISI UHOMBUOYATbHBIX Pa3paboTUMKOB U MIPEAIIPUSTUI MaJIoTo OM3Heca;
B pasgeie «/cronb30BaHme» B HUKHEN 4aCTy CTPAHMIIBI 10 apecy Www.
visualstudio.com/vs/community moapo6HO omucaHbl Bce yoioBus. [Ipu-
BJIEKaTEJIbHOE TIPeJIOKEHNE.

Bcez0a ebicokas npou3sooumenbHoCMb

Ax pa, mpobieMa ¢ TPOU3BOAUTENBHOCTbIO 6a3bl JaHHBIX. [loctyinaiiTe,
s1 He 6yy TOBOpUTD, uTO EF Core cpasy ske 06ecrieunT HeBepOSITHYIO ITPO-
M3BOAUTENBbHOCTD AOCTYTIA K 6a3e JaHHbIX ¢ KpacuBbIM SQL 1 GbICTPHIM
ToJlyueHneM, BHeCeHeM ¥ 00paboTKOM AAHHBIX [IJIs TTOCTeAYIOIero nx
MCIIONb30BAHMSI MM XpaHEeHUsT B O6a3ze. JTO IleHa, KOTOPYIO BbI ILJIATHU-
Te 3a GBICTPYI0 pa3pabOTKy Koja AOCTyMa K JaHHBIM; BCSI 9Ta «Marusi»
BHYTpU EF Core He MOXXeT CpaBHUTBCS € HallMCaHHBIM BpyuHy1o SQL, HO,
BO3MOYKHO, Bbl YAMBUTECH, HACKOIbKO 3(PheKTUBHOI OHA MOXKET ObITh.
CmotpuTe maBy 15, rae s 1o miaram HacTpauBar MPOU3BOAUTETbHOCTh
TIPUIOKEHMUSI.

Ho ecTp MHOTO BO3MOXHOCTE YIyYIINTDh MPOU3BOAUTEIBHOCTb CBO-
UX TIPWIOKEeHUH. B MOMX MPUIOKeHUSX ST 0OHAPYKWII, UYTO TOTBKO OKOJIO
5-10 % 3ampocoB SIBJSIIOTCSI K/IIOUEBBIMM, KOTOPBIM HYKHA pydyHas Ha-
cTporika. Imasbl 14 u 15 mocBsIeHbl HACTPOIiKe MPOU3BOAUTENBHOCTH,
Kak " 4acTb IIaBbl 16. DT IMIaBbl IOKa3bIBAIOT, YTO MOXKHO MHOTOe cIe-
JIATh J1J1sI TOBBILIIEHUSI TPOU3BOIUTENILHOCTH AOCTYTIA K 6a3e TaHHBIX C T10-
moiuysto EF Core.

Taxske HET IMIPUYNH, 10 KOTOPBIM HeJb3s MepeinTu Ha YnucThbiii SQL a1
IocTyna K 6a3e JaHHBIX. ITO 3aMeuaTebHO: ObICTPO CO3JATh IIPUIOKe-
Hue ¢ omotbio EF Core, a 3aTeM npeobpa3oBaTh HECKOIbKO MeCT, TJie
EF Core He obGecreunBaeT XOPOIIYIO TPOU3BOAUTENbHOCTD, B KOMAH/ bl HA
ynucrom SQL, ucrionb3zyst ADO.NET miu Dapper.


https://docs.microsoft.com/en-us/ef/core/index
https://docs.microsoft.com/en-us/ef/core/index
https://www.thereformedprogrammer.net
http://mng.bz/0mDx
http://www.visualstudio.com/vs/community
http://www.visualstudio.com/vs/community
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1.12 Kozoa He cnedyem ucnone3oeams EF Core?

S ssBHbIN cTopoHHMK EF Core, HO He GyIy MCIIOb30BaTh €T0 B KIMEHTCKOM
MpoeKTe, eCyiv 3TO He MMeeT CMbIcia. MiTak, pacCMOTPUM HECKOJIbBKO MO-
MEHTOB, KOT/1a MOXXHO PellInTb He UCIoab30BaTh EF Core.

[TepBbIii OUEBMIEH: TTOAOEPKUBAET JIM OH 06a3y JAHHBIX, KOTOPYIO BbI
XOTUTE UCITONb30BaTh? CITMCOK TMOAIEpPKMBAEMbBIX 6a3 MTaHHBIX MOXKHO
HaliTu Ha cTpaHule https://docs.microsoft.com/en-us/ef/core/providers.

Btopoit dhakTop — 9TO0 HEOOXOAMMBbIIi YPOBEHb ITPOU3BOAUTETHLHOCTM.
Ectu BbI nuiieTe, ckakeM, He601b110i1 REST-cOBMeCTUMBI CePBUC UK
6eccepBepHYIO CIUCTeMY, TO s He yBepeH, uto EF Core — mogxonsimuit Ba-
PMAHT; BbI MOXKETE MCIT0JIb30BaTh OBICTPYIO, HO TPe6GOBATEIbHYIO KO Bpe-
MeHU pa3paboTKy 6GMOIMOTEKY, TOTOMY UTO Y BaC He TaK MHOTO obpaiie-
HMi1 K 6a3e maHHbIX. Ho eciu y Bac 60s1bII0e TPUIIOKeHME, CO MHOKECTBOM
CKYYHBIX agMUHMCTpaTUBHBIX API u BaxkubiMu APl fgjisi KineHTOB, Bam
MOXKeT TOHONTU rMOpuIHbIi momxon. (CMoTpuTte miaBy 15, rme mpuso-
OUTCSI TIpUMep MPUIOKeHMs, HallMCAaHHOTO ¢ ucrnonb3oBaHuem EF Core
u Dapper.)

Kpowme Toro, EF Core He oueHb IMTOAXOAUT A1 akeTHbIX (bulk) KomaH.
O6BIYHO TaKkMe 3a7auy, KaK MaccoBasi 3arpys3ka 60/bIIMX 06eMOB AaH-
HBIX U YOAJIeHNe BCeX CTPOK B Tab/NIle, MOSKHO peann3oBaTh ObICTpee, UC-
nosib3ys uncThiii SQL. Ho Heckonbko pacmypennii EF Core ajist makeTHBIX
CRUD-omnepanyii (HEKOTOpbIe C OTKPBITBIM MCXOAHBIM KOIOM, a HEKOTO-
pbIe TUIaTHbIE) MOTYT IIOMOYb; TIOTIPOOYITE BHIITOHUTD ITOMCK IT0 3aITPOCY
«maketHas 3arpyska B EF Core» («EF Core bulk loading»), uTo6b1 HaiiTu
BO3MOKHbIE OMOIMOTEKINA.

Pe3rome

EF Core — MHCTPYMEHT 00BEKTHO-PESIIIMOHHOTO oToOpaskeHust (ORM),
MCHoab3yoImmii 136K LINQ 17151 oTipeesieHus 3a1poCcoB K 6a3e JaHHbIX
¥ BO3BpaTa JaHHBIX B CBSI3aHHbIE 3K3eMILISIpPbI Ki1accoB .NET.

EF Core pa3paboras [1Jis1 6bICTPOTrO ¥ MHTYUTMBHO ITOHSTHOI'O Harmuca-
HMS KOZIa [IJIs1 AOCTYTIA K 6a3e JaHHbBIX. Y Hee eCTh MHOKECTBO (QYHKIMO-
HaJIbHBIX BO3MOXKHOCTE, COOTBETCTBYIOIIMX MHOTUM TPEOOBAHMUSIM.
BblM mokasaHbl pasjiMyHble MPUMEPbI TOTO, UTO ITPOUCXOOUT BHYTPU
EF Core. 3Ty npuMepbl HOMOT'YT BaM IMOHSTh, YTO MOTYT Ae/1aTh KOMaH-
bl EF Core, onycaHHbIe B ITOCAEAYIOIMIMX IIaBax.

EcTh MHOTO BeCKUX MPUYMH PaCCMOTPETbh BO3MOKHOCTb MCIIOIb30Ba-
Hust EF Core: 3a HUM CTOUT GOJIBIIION OITBIT, y HETO XOPOIIast MOIIepsK-
Ka, ¥ OH paboTaeT Ha HECKOJIbKUX IIaT(Gopmax.

Ing ynrtaTtenei, 3HakomMbIx ¢ EF6.x:
UIIUTe B KHUTe TpuMedaHus 1o EF6. B Hux ormeueHbl pasiandms MexXmy
nogxonom Ha 6ase EF Core u nonxomom Ha 6ase EF6.x. Takke He 3a-


https://docs.microsoft.com/en-us/ef/core/providers
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ObIBajiTe PO pesioMe B KOHIIE KakI0¥i ITIaBbl, Ie YKa3aHbl OCHOBHbIE
usmeHeHnusi EF Core B 3T0i1 /1aBe;

paccmaTtpuBaiiTe EF Core Kak HOBYIO OMOIMOTEKY, KOTOpast Obuta Ha-
mucaHa s umutanuu EF6.x, Ho paboTraet mo-apyromy. Takoit o6pas
MBIIIJIEHNS TOMOKET BaM oIpenenuTb yayuinenus EF Core, MeHsTIoIIe
€11oco6 mocTyra K 6ase JaHHBIX;

EF Core 6onbiie He mogaepkuBaeT nogxon EDMX / KOHCTpyKTop 6a3
IaHHBIX, KOTOPBII UCIIOIb30BaJICS B 6osiee paHHUX Bepcusix EF.



BwvinonHeHue 3anpoca
K 6a3e OaHHbIX

B smoii 2nase paccmampuearomcs cnedyrowue memoi:
MoAennpoBaHUe TpeX OCHOBHbIX TUMOB CBS3en B base AaHHbIX;
Co34aHne U U3BMeHeHune 6a3bl OaHHbIX NoCpeacTtBOM MUTPaALUN;
onpenenenune u cosgaHune DbContext;
3arpys3ka CBs3aHHbIX OAHHbIX;
pasneneHne CNoXKHbIX 3anpocoB Ha NoA43anpocChl.

JTa r/1aBa nmocasieHa ucroib3oBaHuio EF Core a5 yTeHUs: JaHHBIX, T. €.
BBITIOJIHEHUIO 3aITPOCOB K 6a3e JaHHbBIX. Bbl co3maauTe 6a3y JaHHBIX, CO-
Jlep>Kallyo TpM OCHOBHBIX TUIIA CBsi3elt, KoTopaie BcTpeuatoTces B EF Core.
[ToryTHO BBI HAYUMTECh CO3[IaBATh M U3MEHSTh CTPYKTYPY 0a3bl JAHHBIX
c nomo1ubio EF Core.

3aTeM BBI y3HaeTe, Kak MOJYUYUTh JOCTYIT K 6a3e JaHHBIX C TOMOIIIbIO
EF Core, cunThIBas JaHHbIE 13 TAOIUIL. BbI M3yunTe OCHOBHOI (hopMar 3a-
npocoB EF Core, mpekae yeM pacCMaTpuBaTh pa3jMuHbIe ITOAXOAbI K 3a-
Ipy3Ke CBSI3aHHBIX ¥ OCHOBHBIX JAHHBIX, HAIIPUMEP 3arpy3Ke JaHHbBIX 00
aBTOpe BMecTe ¢ MHbopMalluei 0 KHUTre U3 IJIaBhI 1.

VI3yunB CIT0coObI 3aTPY3KM CBSI3aHHBIX JAHHBIX, Bbl HAUHETE CO3/1aBaTh
60Jj1e€e CJI0KHBIE 3aIIPOChl, HEOOXOAMMBIE IJIs1 PAOOTHI CcaiiTa Mo MpoJaxKe
KHUT. JTa 3a7avya OXBaThIBAET COPTUPOBKY, GUIBTPAIMIO U pa3bueHne Ha
CTpPaHUIIbI, a TAKKe ITOAX0/IbI, COUETAIONIME 3TU OTHeIbHbIe KOMAHIbI MIJIsI
CO3JaHMsI OJHOIO COCTABHOIO 3aIIpoca K 6a3e JaHHBIX.
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COBET 4 ucmomib3yio MOIy/IbHbIE TECTHI (Unit tests), uToObI ybHe-
IUATBCS, YTO TO, UTO SI MIMIIY B 9TOI KHUTE, SIBJISIETCS ITPaBUIbHbBIM.
BbI MOKeTe M3YUUTb U 3aITyCTUTb STU TECThI — OHM MOTYT ITOMOYb
BaM ITOHSITH ITpoucxofsiiee. IXx MOXKHO HaliTV B COOTBETCTBYIONIEM
penosutopuu GitHub Ha ctpanuiie http://mng.bz/XdlG. ITpocmoT-
pute ¢aits1 Readme 13 permosuTopust Ajis moayueHus nHGOpMaum
0 TOM, Tie Ha/iTy MOAY/IbHbIE TECTHI M KaK UX 3aITyCTUTbD.

3aknadeieaem 0CHOBY: HaW caiim no Npooaxce
KHU?

B aTOJi IM1aBe Mbl HauHEM CO3[aBaTh CaiT MO MPOAA’ke KHUT, KOTOPIN
C 9TOTO MOMeHTa OymeT HasbIBaThCsI Book App. [laHHOE MPUIOKEHMe
TIpeACTaBIsIeT COO0Ii XOpolllee CPeCTBO, UTOOBI YBUAETD, UTO TAKOE CBSI-
31. B 3TOM paspesne npeacTaBieHa 6a3a JaHHbIX, pasMuHbIe KJIacChl U Ua-
ctu EF Core, Heo6xomuMble MpuToskeHn0 Book App myist moctyma K 6ase
JaHHbBIX.

PensyuoHHas 6a3a daHHbix npunoxeHus Book App

Xots MbI MO Obl CO37aTh 0a3y MAHHBIX, COMEpsKAIlyi0 BCe IaHHbIE
0 KHUTE, ee aBTOpe (aBTOpax) M OT3bIBAX B OAHOI Tab/uIlE, B CJIyJae C pe-
JIIIMOHHO¥ 6a3071 TaHHBIX 3TO paboTaa0 6bI HE OUEHb XOPOIII0, 0COOEHHO
IIOTOMY, YTO OT3bIBbI Pa3/JIMualoTCs Mo AauHe. HopMa s pesiiyOHHBIX
0a3 JaHHBIX — pasfeneHue JI06bIX TOBTOPSIONIMXCS JaHHBIX (Harpumep,
aBTOPOB).

Pacronoxxuth pasnuuHbie yacTu MHGopMammm o KHure B 6a3e JaHHbBIX
MOYKHO HECKOJIbKMMM CII0co6aMy, HO B 3TOM IIpMMepe pa3sMeCcTUM JaH-
Hble TaK, YTOObI B 6ase AAHHBIX ObUIO IO OJHOMY M3 OCHOBHBIX TUITOB
CBsI3ei1, KOTOpble MOKHO BCTpeTuTh B EF Core. BoT 3Tu cBs131:

«OJIMH K OHOMY» (one-to-one) — PriceOffer n Book;

«OIIVIH KO MHOTMM» (one-to-many) — Book u Reviews;

«MHOTHe KO MHOTMM» (many-to-many) — Books, cBsizaHHble c Authors,
1 Books, cBsi3aHHbIe ¢ Tags.

CBA3b «OAUH K OOHOMY»: PRICEOFFER 1 BOOK

V KHUTY MOKET GbITb aKI[MOHHAS I1€Ha C JOTIOJIHUTEIbHO CTPOKOIi B Pri-
ceOffer. 3To npumep cBSI3U «OOMH K OmHOMY». (TeXHMUECKU 3TO CBSI3b
«OJIVIH K HYIII0 WY egyHULe», HO AJ1s1 EF Core 5T0 oHO 1 TO xe.) CMOTpU-
Te puc. 2.1.


http://mng.bz/XdlG
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(CBSI3b KOAMH K HYNO0 UK K OOHOMY»

| Y 1abnuubi PriceOffers ectb
Books BHELUHMI KNK0Y, CBA3AHHBIA PriceOffers
C NepBUYHBIM KNKUOM

PK | Bookld Tabnuupl Books PK | PriceOfferld
Title NewPrice
Description PromotionalText

... etc.

FK1 | Bookld
N

/’

MepsuuHbiid kntou  EF Core ucnonb3yer cornauenus, 4tobel onpesenuts,  BHeWHWIA Koy
YTO 370 «CBA3b OAMH K OfHOMY». [lo3TOMY OH
n06aBnseT YHUKaNbHbIA MHAEKC K BHELIHEMY KoY,
4T06bI rapaHTUPOBATh, YTO AN KAXKAOH KHUIM MOXKET
6bITb TONbKO OAMH BHELIHWIA KMo

Puc.2.1 Csasb «oauH K oaHOMY» Mexay Book n Heob6asaTenbHbIM PriceOffer.
Ecnm PriceOffer cBsizaHo ¢ Book, To NewPrice B PriceOffer umeet npuopurer
Hap, Price B Book

YTo6bI paccymMTaTh OKOHUYATETbHYIO CTOMMOCTb KHUIM, HYKHO IIPO-
BEpPUTh Hajuuue cTpoku B Tabnuile PriceOffer, koropas cBs3aHa ¢ Books
IOCPeICTBOM BHelIllHero Kiawoua. Eciu Takas cTpoka HalimeHa, NewPrice
3aMeHsIeT IeHy MCXOTHOM KHUTY, Y Ha SKpaHe 0TOOpaskaeTcst peKIaMHbIii
tekcT (PromotionalText), Kak B 9TOM IpumMepe:

$40 $30 CneyuanvHas 1emHss UeHa, moJibko Ha 3moti Hedene!

OOMNONHUTEJIbHbIE ®YHKUWOHAJIbHbIE BO3MOXHOCTU
B aTOM npumMepe y MeHsI eCTb IepBUYHBIN (primary key) 1 BHeltHui
(foreign key) ximoum, 4TOGRI Jierde 6bUT0 MOHSITDH CBsI3K. Ho B ciry-
yae CBSI3Y «OJIMH K OMHOMY» TaKKe MOXKHO CJleJIaTh BHEITHUI KITIOU
repBUYHBIM. B Tabiuire PriceOffer, mokasanHoit Ha puc. 2.1, y Bac
OymeT mepBUUHBI KiTiou Bookld, KOTOpPbI Takke OymeT BHENTHUM
KJII0OYOM. B pesynbraTe Bbl TepsieTe cronber PriceOfferld, uto mena-
eT TabnnIy HeCKOIbKO 6ostee 3¢hdeKTMBHO CO CTOPOHBI 6a3bl JaH-
HbIX. MBI 06CYIMM 3Ty TeMy I033Ke, B paserne 8.6.1.

CBA3b «OOAUH KO MHOIMNMM»: REVIEWS 1 BOOK

MbI XOTMM, YTOOBI ITOKYIIATEIV MOIJIM OCTAaBUTh OT3bIB O KHUTE: OHM MO-
TYT MIPUCBOUTD €11 PEMTUHT B 3Be3/1aX U P JKeJITaHUU OCTaBUTh KOMMEH-
tapuii. [IOCKOIbKY Ha KHUTY MOYKET He ObITh OT3bIBOB WIJIM X MOXKET ObITh
MHOTO (HeOTpaHUYEeHHOE KOJIMUYECTBO), HE06XOIMMO CO3/1aTh TAGINUITY IJIs
XpaHeHUsI 3TUX JaHHBIX. B 3TOM MpuMepe Mbl Ha30BeM Tabmuily Review.
VY tabnuisl Books nMeeTcs ¢BSI3b «OMH KO MHOTUM» C Tabiuiieit Review,
KaK [M0Ka3aHo Ha puc. 2.2.



fhaBa 2 BesinosHeHue 3anpoca K 6ase 0aHHbIX

CBA3b «OIMH KO MHOTUM»

Books Review
1

PK | Bookld PK | Reviewld
Title VoterName
Description 0.* NumStars
PublishedOn Comment
... etc. FK1 | Bookld

»
{ Tabnuua Review cBa3aHa ¢ Tabnuuei
MepBuuHbIii KNKoY Books uepes BHewHwuii knto4 Bookld BHewwHuit Knioy

Puc.2.2 CBSi3b «0O4MH KO MHOTUM» MEX/AY KHUroi 1 HyNIeM UM MHOrMMU OT3bIBaMU
Ha Hee. TU OT3biBbl pAabOTaIOT TaK XKe, KaK U Ha JIlo60M caliTe 31IeKTPOHHOM
KoMMepLuMH, Hanpumep Amazon

Ha skpane «CBoAKa» HY>KHO MOJCUMTATh KOTMUYECTBO OT3bIBOB 1 BBIUMC-
JIUTh CPEIHUI PEIITUHT, YTOOBI ITI0KAa3aTh CBOAKY. BOT TMIIMUYHAS HaIIMCh
Ha 9KpaHe, KOTopast MOr/ia O6bI TIOTYUMUTHCS U3 CBSI3U «OIVH KO MHOTYM»:

Ouerku: 4,5 om 2 nokynamenelii

CBSA3b «MHOIM'ME KO MHOIMM»: HACTPOMKA BPYYHYIO

KHUTY MOTYT GbITH HAIIMCAHBI OJHUM VIV HECKOJTbKMMM aBTOPaMM, a aB-
TOP MOXET HaIlMCaThb OHY MM HECKOJbKO KHuUr. ClieqoBaTesibHO, BaM
MoHamo0uTCd Tabnuila ¢ uMeHeM Books 1151 XpaHeHMsT JaHHBIX O KHUTaxX
" elne ogHa Tabnuia ¢ umeHeM Authors a1 xpaHeHus] GaMWINA M UMeH
aBTOPOB. CBSI3b MEKAY STUMU TAOMUIIAMM HA3bIBAETCS MHO2UE KO MHO2UM,
U B 3TOM CJTyyae HaM ITOTpebyeTcsl CBSI3YIOIIas Tabauniia.

MbI cO3aIMM HaIlly COOCTBEHHYIO CBSI3YIOIIYIO Tabuiry ¢ mosem Order,
ITIOTOMY YTO MMeHa aBTOPOB B KHUTE JOJKHBI OTOOpakaThCsl B Ompe[e-
JIEHHOM IopsiaKe (puc. 2.3).

(CBSI3b «MHOTME KO MHOMUM

[

Books BookAuthor Authors
1 0..* 0..* 1
PK | Bookld PK, FK1| Bookld / PK | Authorld
PK, FK2| Authorld
Title Name
Description Order
PublishedOn
.. etc. Tabnuua BookAuthor = Kiiod K co3aaHMI0 CBA3M

«MHOTME KO MHOTMM» U U3BECTHA KaK CBA3YoLLas Tabnmua

B 370/ TabnmLie BHELIHWE KNKOUM UCMIOMb3YIOTCS B KaYECTBE NepBUUHbIX. [10CKObKY NepBUUHbIE KAOUM AOMKHbI
GbITb YHUKa/IbHBIMM, 3T0 FapaHTUPYET, YTO MEXAY KHUTOH M aBTOPOM MOXKET CylLIECTBOBATb TO/IbKO OAHA CBSA3b

Puc. 2.3 Tpu Tabnuubl, yyacTBylolLME B CO3AaHUU CBA3U KMHOTUE KO MHOTUM»
mexay Tabnnuamu Books u Authors. Sl ucnonbsyto 3Ty cBSi3b, NOTOMY UTO Y KHUTK
MO)XXeT 6bITb MHOIO aBTOPOB, @ aBTOPbl MOTYT HanNMUCaTb MHOTO KHUT. 3Aecb
Heob6xoauMa aononHuTenbHas GyHKLMOHaNbHas BO3SMOXHOCTb — 3HaveHue Order.
MockonbKy nopsaoK, B KOTOPOM aBTOPbI MEPeYUCIEHbI B KHUTE, BaXKEH, 1 UCMIONb3YHO
KonoHky Order, yTo6bl haMunmMn M UMEHa aBTOPOB OTOGPaXKanUCh B NPaBUIbHOM
nocnepoBaTeNbHOCTU
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Bor kaxk aTo 6Y,ILET BBIIVIAOETH HAa OKpaHe:

ZluHo Dcnosumo, Andpea Canvmapesno

CBA3b MHOIM'ME KO MHOIM'MM: ABTOMATUYECKAA! KOHDPUTYPALLUSA
EF CORE

KHUTYM MOXHO TIOMETUTb B 3aBUCMMOCTU OT KaTeropuu, Hampumep Mi-
crosoft .NET, Linux, Web u T. 1I., 4TO6BI IIOKYIIaTe/I0 ObIIO MPOIlle HAWTH
KHUTY TI0 MHTEepecyolei ero Teme. KaTeropuio MOXHO MPUMEHUTD K He-
CKOJTbKMM KHUTaM, & B KHUT€ MOXET ObITh OJTHA WJIM HECKOIBKO KaTero-
puii, MO3TOMY HeO6XOmMMa CBSI3YIONIAsl TabIMUIla <MHOTYE KO MHOTMM».
Ho, B oTiiume OT npeapiayieii Tabauiisl BookAuthor, Teru He HYsKHO yTI0-
PSIIOUMBATD, UTO YIIPOIIAET TAOIUITY.

EF Core 5 u 6ojiee mo3gHue Bepcuy MOTYT aBTOMATUUYECKM CO3IATh
CBSI3YIOIIYIO TabGIUILy «MHOTME KO MHOTMM» 3a Bac. Ha puc. 2.4 mokasa-
Ha Hamra 6a3a JAaHHBIX C aBTOMATUYECKN CO3[JaHHOI Tabnuiieit BookTag,
KOTOpasi MPeoCTaBISIeT CBSI3h «MHOTME KO MHOTMM» MEXIY TabiuiaMm
Books u Tags. Tabnuiia BookTag BbieseHa cepbiM I[BETOM, YTOOBI 060-
3HAUNTh TOT (akT, uto EF Core co3maeT ee aBTOMaTUUECKM U YTO OHA HE
0oTO6pakaeTcst HU B OJVH U3 CO3JaHHBIX BAMY KJIACCOB.

CBSI3b MHOTME KO MHOTUM>:
co3paetcs aBroMatuyecku EF Core

Books BookTag Tags
PK | Bookld 1 0" Ipkrk2 |BooksBookld — " 1 PK‘I@I_Q
PK,FK1 | TagsTagld

Title
Description

PublishedOn Tabnuua BookTags aBromaTuuecku cospaetcs EF Core npu HacTpoiike cBSI3M «MHOTME KO
eto, MHOIUM», A9 KOTOPOIA He TPeBYIOTCS AONONHUTENbHbIE CTONGLbI B CBA3YHOLEH Tabnuue

B 3701 Tabnuue ABa nepBuuHbIX KNtoua. 06a OHM YHUKANbHI, TO3TOMY MEXAY CTPOKaMU
Books 1 Tags cywiectyeT To1bKO 0AAHa CBS3b «MHOTHE KO MHOTUM»

Puc.2.4 Bbl co3paeTe Tabnuubl Books u Tags, u EF Core pacno3Haer cBsi3b «MHOrme
KO MHOTMM» MexXpay Tabnuuamu Books u Tags. EF Core aBTomaTuuecku cospaer
CBA3YHOLLYIO Ta6uLy, HEO6X0AUMYIO ANS HACTPOMKMU CBA3U KMHOTME KO MHOTUM»

NMPUMEYAHUE B raBe 8 pacCMaTpUBAIOTCS pasjiMuHbIe CIIOCO-
Obl YCTAHOBJIEHUSI CBSI3Y «MHOIVE KO MHOTVIM».

BoT Kak 3T0 6yIeT BBITVISAIETh Ha SKpaHe:

Kamezopuu: Microsoft .NET, Web

Jpyaue muneol cesizeil, He onucaHHvle 8 smoli 21ase

Tpu TuIa CcBsI3eil, KOTOpbIE 1 pacCMOTpes B paszene 2.1.1, SBISIOTCS OC-
HOBHBIMU CBSI3SIMM, KOTOPbIe BbI Oy[ieTe MUCIIOMb30BaTh: OAUH K OJHOMY,
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ONIVIH KO MHOTUM 1 MHOTMe Ko MmHOruM. Ho B EF Core ecTb 1 Apyrue Bapu-
aHTBI. BOT KpaTKoe 13/I05KeHe TOTO, UTO OyIeT masblie B IJ1aBe 8:

cobcmeenHpili mun (Owned Type class) — Tione3eH OJig H06aBIeHUS
CrPYNIMPOBAHHBIX JAHHBIX, TAKMX KaK Kiacc Address, B KJ1acc CyIIl-
HocTu. Knacc Address CBsSI3aH C OCHOBHOJ CYIITHOCTBIO, HO Balll KOZ,
MOKEeT CKOIIMPOBATh Kjacc Address, BMECTO TOTO UYTOObI KOITMPOBATh
ynuny (Street), ropog, (City), mrat (State) u cBsI3aHHBIE CBOJCTBA
10 OTIeIbHOCTH;

pasodenenue mabnuyst (Table splitting) — oTobGpa’kaeT HECKOIbKO
KJIaCCOB B OfHY Tabmuily. Y Bac MOKeT GbITh CBOIHBIN KjIacC C OC-
HOBHBIMM CBOJICTBAMM B HEM U ITOAPOOHBIN KjIacc, comepsKaliunii,
HaIpuMep, BCe TaHHbIE, UTO MO3BOJIUT OBICTPEE 3aTrPY’KaTh CBOIHbBIE
IaHHbIE;

mabauya Ha uepapxuto (TPH) — TI0JI€3HO IJIS CXOKUX TPYIII JaHHBIX.
Ectn y Bac MHOTO TaHHBIX C HEOOMBIIMMU OTAMUYMSIMU, HATIPUMeED
CITMCOK KMBOTHBIX, Y BAC MOKET ObITh 6a30BbIii Kitacc Animal, OT KO-
TOPOTr0 MOTYT HaCJIeLoBaTh Kiacchl Dog, Cat U Snake, co cBOVICTBAMM
110 KaKOOMY THUITY, Haripumep LengthOfTail mysg Dog u Cat mu dutar
Venomous 111 Snake. EF Core oTo6paskaeT Bce KJIacChl B OJTHY TaOINILY,
YTO MOKET ObITh 60siee 3pHeKTUBHO;

mabauya Ha mun (TPT) — 10/I€3HO [JIS TPYIIT JAHHBIX C Pa3HbIMMU
IaHHbIMU. [laHHBII TTOAXO, TIpeAcTaBaeHHblli B EF Core 5, aBsieTcs
MIPOTUBOIIONIOKHOCTHIO TPH — y Kaskmoro kimacca cBost Tabmmiia. Crie-
oysl IpuMepy ¢ kiaaccoM Animal, mpu ucnonb3oBanumn TPT kmaccsl
Dog, Cat 1 Snake 6yayT 0TOGpasKaThCsI B TPU pa3HbIe TaGIMIIBI.

OTu yeThIpe 11a610Ha cBsI3eli BcTpoeHsl B EF Core, 4T06bI MOSKHO ObIIO
ONTUMMM3UPOBATh CITIOCOO 00PAbOTKM MJIM XpaHEHMSI JAaHHBIX B 6a3e maH-
HbIx. Ho ecTb ellje OfVH TUII CBSI3€i1, KOTOPOMY He HYKHBbI Cliel[/albHble
koMmaHabl EF Core mjis peanusauun: uepapxuueckue naHHubie. TUIIMYHBIN
IIpUuMep uepapxmuyeckux OaHHBIX — 3TO KiacCc coTpynHuka (Employee),
MMEWIINIi CBsI3b, YKA3bIBAIOIIYI0O HA PYKOBOAMUTEJSI, KOTOPBIf B CBOIO
odepenp Takke sBisieTcss cOTpygHUKOM. EF Core mcrmonb3yer Te ke IoJ -
XOJIbI, UTO U «OAVH K OJHOMY» M «OIUH KO MHOTMM» IJIsI 00ecIieueHus
MepapxXuIecKux CBsI3eit; moapobHee 06 3TO CBSI3YM MbI ITOTOBOPUM B IJIa-
Bax 6 u 8.

basa 0aHHbIX - 8ce mabauybl

Ha puc. 2.5 mokasaHa 6a3a JaHHbBIX TpUIOKeHMsT Book App, KOTOPYIO BbI
OymeTe MCIIOIb30BaTh JJIsT IPUMMEPOB 13 9TO IJIaBbl U IJIaBbI 3. B Hell co-
IlepsKaTCs BCe TabMMIIbI, KOTOPBIE ST OIMMCHIBA JO CUX TIOP, BKJIIOUAST BCE
CTOJIOIIBI U CBSI3U 13 TAabMUITBI BoOKsS.

MPUMEYAHUE B 37071 cxeme 6a3bl JAHHBIX MCIIONIb3YETCS Ta JKe
CTPYKTypa U TEPMUHBI, UTO U B rnaBe 1: [1IK o3HauaeT nepsuuHulii
Koy, a BK — gnewHuti kaiwou.
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(CBs3b «MHOrMe Ko MHOrUM»: BookAuthor n BookTags

Books BookAuthor Authors

PK | Bookld ! 1 PK, FK1| Bookld 1 ! PK | Authorld
PK, FK2 | Authorld

Title - Name

Description Order

PublishedOn

Publisher 1 0.* BookTag Tags

Price

ImageUrl PK, FK1| BooksBookld |0-* 1_|PK | Tagld

1 1 PK, FK2| TagsTagld

.

0.1
0 Tabnuua BookTags co3paetca
PriceOffers Review EF Core aBTOMaTHuecku
PK | PriceOfferld PK | Reviewld
NewPrice VoterName
PromotionalText NumStars
FK1 | Bookld Comment
FK1 | Bookld
(CB$I13b KOAMH K OAHOMY
NI K HYNO» CBS3b OAMH KO MHOTMMY

Puc. 2.5 TlonHas cxema pensiuMoHHOM 6a3bl AaHHbIX ANa npunoxeHnus Book

App, nokasbiBaloLLas Bce TabauLbl U UX CTONOLLbI, UCIONIb3YEMbIe AN XPaHEHUS
nHdopmaumm o KHurax. Bol cospaete Knaccbl Ans 0To6paXKeHUs BO Bce TabamLbl,
KOTOpble Bbl BUAUTE HA 3TOM PUCYHKe, KpoMe Tabauubl BookTags (BbliaeneHHOM
6nenHo-cepbiM). EF Core aBTomaTtnuecku cospaet tabnuuy BookTags, korna
06Hapy>XMBAET NpAMYIO CBSI3b XMHOIME KO MHOFMM» MeXay Tabnuuamu Books u Tags

cBasylowlyto Tabauuy BookAuthor)

U3 Tabnuupl Authors (yepes \Quantum Networking

by Future Person W3 Tabnnupl

Published on 01/01/2057 Books

U3 tabnuupl Tag (vepes
CBA3YIOLLYI0 TabAULY BookTags)/_\»Categories: Networking, Quantum computing
-/»Votes: 5.0 by 2 customers
W3 Tabnunupi Review Price: $219.00 422666 save $7 if you order 40 years ahead!

U3 Tabnuupi PriceOffers

Puc.2.6 OnucaHue oTAENbHOM KHUMM, MOKa3biBalowee, Kakaa Tabnuua 6asbl 4aHHbIX
npenocTaBnsieT KaKAbli ¢pparmeHT MHGopMaumu. Kak BUAHO, AN CO34aHUSA 3TOTO
npencTaesieHus Tpebyerca MHGOpMaumMsa U3 BCex NATU Tabamu, 6asbl 4aHHbIX. B 3Tol rase
Bbl CO34aAMTE KOZA AN BbIBOAA TaKOi1 MHGOPMALIMKM HA 3KPaH C COPTUPOBKOWA, DubTpaume
1 pa3bueHneM Nno CTpaHULLAM NSl CO34AHUS NPABUNIbHOIO NPUIOXKEHUS 3NIEKTPOHHOM
KOMMepLuuu

YToO6bl IOMOUYb BaM pa300paThCsl B 3TOM 6ase JAaHHbBIX, HA PUC. 2.6 TI0-
Ka3aH BbIBOJ, CIMCKa KHUT Ha 3KpaH, HO 37ech TOJAbKO ogHa KHMra. Kak
BUINUTE, IPUIOKeHMI0 Book App TpebyeTcst OCTYIT K KayKaoi Tabnuiie u3
6a3bl JaHHbBIX [IJIsT CO3IaHMsI CIICcKa KHUT (puc. 2.10 B pasgere 2.6). [To3xke
s1 TIOKaXKy BaM TOT >Xe CaMblii BapMaHT, HO C 3alPOCOM, KOTOPbIi mpeno-
CTaBJIsSIeT KasKIbIi 9JIeMEHT.
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CkaunBaHue 1 3anycK NnpuaoXxeHus us penosutopusa Git

Ecnm Bbl XoTWUTE 3arpy3uTb KoA npunoxeHus Book App 1 3amyctutb ero no-
KanbHO, BbIMONHUTE [ENCTBUS, yKa3aHHblE HAa O4HOMMEHHO BOKOBOM NaHenu
u3 pasgena 1.6.2. BeTka master conepuT BECb KO, /15 NePBOM YaCTU KHUIH,
koTopas BkntoyaeT npoekT ASP.NET Core BookApp.

2.1.4 Knaccel, komopoie EF Core omobpaxaem 6 6a3y 0aHHbIX

S cospman nsith KimaccoB .NET 1151 oTo6paskeHusI B IIeCThb Tabyinil 6a3bl JaH-
HBIX. DTO Kjacchl Book, PriceOffer, Review, Tag, Author 1 BookAuthor mjs
CBSI3YIOLIEN TAGIMUIIBI «MHOIME KO MHOIMM». OHUM Ha3bIBAIOTCS KaAACCa-
Mu cyuwiHocmeti, YTOObI IIOKa3aTh, YTO OHM oToOpaskaroTcs EF Core B 6asy
JaHHbIX. C TOUKM 3peHMs] IIPOrPaMMHOI0 0OecIieueHus B HUX HeT Huve-
ro oco6eHHOro. ATo o6bpruHbIe Kiaacchl .NET, KOTOpbIe MHOIHA HAa3bIBAIOT
Plain Old CLR Object (POCO). TepMUH KJ1aCC CyWHOCMU OTIpeAesieT KIacc,
KkoTtopbiit EF Core oTo6paskaeT B 6a3y TaHHBIX.

OCHOBHBIM KJIaCCOM CYIIHOCTM SIBJISIETCSI K/IacC Book, MOKa3aHHBINM
B C/IeAyIoIIeM JUCTUHTe. BUAHO, UYTO OH CChUTAETCSI Ha OOMH 3K3eMILISIP
Kiacca PriceOffer v KOMIeKUMM SK3eMILISIPOB K1acCoB Review, Tag 1 Book -
Author. [TociemHsIsT CBSI3bIBAET JAaHHbIE KHUTY C OJHUM WJIM HEeCKOJIbKUMM
Kiaccamu Author, comepskammu GaMUINIO ¥ MMS aBTOpa.

Jiucturr 2.1 Knacc Book, oto6paxkaemblii B Tabnuuy Books B 6ase
AAHHbIX

public class Book <————— Knacc Book copepxut 0CHOBHYI0 MH(OPMALMIO O KHUre

{

public int BookId { get; set; } =
public string Title { get; set; } MbI ucnonbsyem koHgurypaumio EF Core
public string Description { get; set; } «MMo cornawexuio» pna onpeaeneHus
public DateTime PublishedOn { get; set; } MepEMHHOro Kito4a 3Toro knacca

public string Publisher { get; set; } CYLUHOCTH, "OBTOMV"WMG,HHEM
public decimal Price { get; set; } <ClassName>Id, a nockonbKy cBOHCTBO

public string ImageUrl { get; set; } umeert Tun int, EF Core npeanonaraer,
470 6a3a AaHHbIX GyAET UCNONb30BaTh

e SQL-komaupy IDENTITY
//CBszn; ANS CO3AAHUS YHUKANBHOTO KAKoYa
npu A06aBneHNUM HOBO# CTPOKM

public PriceOffer Promotion { get; set; }

public ICollection<Review> Reviews { get; set; } Cebinka Ha
public ICollection<Tag> Tags { get; set; } Heobsi3aTenbHy0
public ICollection<BookAuthor> CBA3b «OAUH
AuthorsLink { get; set; } K oaHoMmy» PriceOffer
KonuuectBo 0T3b1BOB Ha
ABTOMaTHYECKas CBA3b «MHOTUE KO MHOTUM®» KHUIY MOXET BapbupoBaThCs
B EF Core 5 c knaccom cywHoctn Tag OT HyNS! O MHOXECTBA

MpenocTaBnseT cCbiKy Ha CBA3YHOLLYIO TabAMLy «MHOTHE
KO MHOTMM», KOTOpas CBAI3aHa ¢ Tabnuueit Authors 3Toii KHuru
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MPUMEYAHUE B nepBoit 4aCTU KJIacChl CYyITHOCTEN MUCITOMb3YIOT
KOHCTPYKTOP II0 yMosuaHuio (6e3 mapaMmeTpoB). Eci BbI XOTUTE
€03/1aTh KOHKPETHbIE KOHCTPYKTOPBI JIJIS1 KAKOTO-TMO0 Ki1acca CyI-
HOCTH, clielyeT uMeTb B BUIy, 4To EF Core MoskeT UCIOIb30BaTh
Balll KOHCTPYKTOP IpPU YTEHUM U CO3LAHUM SK3eMIUISpa Kiaacca
cymHoctu. O6 3TOM pacckasbiBaeTcs B pasgese 6.1.11.

I7is TpOCTOTHI TPU MOIeNMpOBaHMM 6a3bl HAHHBIX UCIIONb3YeTCs
nopxof, «Ilo cornamenuio» (By Convention). Mbl ucronb3syeM ero npu
MMEHOBAHUM CBOJICTB, KOTOPbIE COAePsKaT IePBUYUHBIN KJII0U M BHELIHME
KJII0UM B KaXKAOM M3 KJIacCOB CyLIHOCTel. Kpome Toro, Tmm HaBuramy-
OHHBIX CBOJCTB, Hanpumep ICollection<Review> Reviews, onpepeinser,
KaKoro popa CBs3b HaM Hy)KHA. [TOCKOIbKY CBOJMCTBO Reviews OTHOCUT-
¢ K Tuny ICollection.<Review>, 3TO CBSI3b «OOMH KO MHOTMM». B rna-
Bax 7 u 8 omucaHbl pyrye MOoAXOAbl K HACTPOIiKe Momeny 6a3bl JaHHBIX
EF Core.

OOMNOJIHUTENbHOE NPUMEYAHUE B npunoskenuu Book App,
KOTZa Y Kjlacca eCTb HaBUTAlLMOHHbIE CBOJCTBA, KOTOPBIE SIBJISIIOT-
CSl KOJUTEeKLMSIMM, SI UCITOb3YI0 TUIl ICollection<T>, IOTOMY UTO
HOBasi BO3MOXXHOCTb HEMEJIEHHOM 3arpy3Ku ¢ COPTUPOBKON (CM.
pasgen 2.4.1) MOXeT BO3BpalllaTh OTCOPTUPOBAHHYIO KOJJIEKLIIO,
a ompeflesieHKe MO YMOJMYaHMIO HashSet He monamepXuBaeT COp-
TUPOBKY. HO ewin HaBUTAaIMOHHOE CBOVICTBO COMEPSKUT OOJIbILIOE
KOJIMYECTBO 37IeMEHTOB, OTKa3 OT HashSet NMPUBOIUT K CHVOKEHUIO
pousBoauTeabHOCTH. O6 9TOM paccKkas3bIBaeTcs B IiaBe 14.

Uto npousomaert, ecin Bbl 3aXOTUTE NOJYUUTb AOCTYN

K CyliecTBylowen 6ase AaHHbIX?

MpuMepbl U3 3TOM KHUIM MOKa3blBAKOT, Kak ONpefenuTb U co3aaTb 6asy aaH-
Hbix ¢ nomoupbto EF Core, noTOMy 4TO Camas CIOXHAs CUTYaLMs — KOTAA HYX-
HO pa3buMpaTbCs BO BCEX KOHPUIYpaLMOHHbIX NapameTpax. Ho monyuuTb no-
CTYN K cylecTBytowWwel 6ase AaHHbIX HAMHoOro npole, notomy 4to EF Core
MOXeT co3aatb knacc DbContext npunoxeHns u BCce KNaccChl CyLLHOCTEN 3a
BaC, UCNonb3ys obpamHoe npoekmuposaHue (Reverse engineering), onncaHHoe
B pa3gene 9.7.

Opyrasi BO3MOXXHOCTb 3aK/II0UYaeTCs] B TOM, UTO BbI HE XOTUTE, UTOOBI
EF Core MeHSUT CTPYKTYpPY 6a3bl JaHHBIX, & XOTUTE PELIUTD 3Ty 3aJauy ca-
MOCTOSITE/IbHO, HAIIpMMep C MOMOIIbIO clieHapusl u3MeHeHus1 SQL uan
MHCTPYMEHTa pa3BepThIBaHMS 6a3bl JAHHBIX. I PACCMOTPIO 3TOT MOIXO
B pasgeine 9.6.2.
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2.2 (Co3daHue DbContext

YTOOBI IMTOTYUUTH TOCTYII K 6a3e JaHHBIX, HEOOXOIMMO CeaTh CIeayIolee:

Omnpenenntb DbContext cBoero mpmiIoKkeHusI, CO34aB KiIacc, yHacse-
noBaHHbI OT kiacca EF Core DbContext.

CospmaBaTh 9K3eMILISIP 9TOTO Kacca KaXKIblil pa3, KOTAA Bbl XOTUTE
MTOTYYUTD TOCTYII K 6a3e JaHHBIX.

Bce 3ampochl K 6a3e TaHHbIX, KOTOPbIe Bbl YBUIUTE Jlajiee B 3TOV [V1aBe, 1C-
TIO/TB3YIOT 9TH 1aru. OHYM 6YIyT MOAPOOHO OMMCAHBI B CTIEAYIOIIMX pas/ieiax.

2.2.1 OnpedeneHue DbContext npunoxerus: EfCoreContext

KiroueBbIM Kj1accOM, HEOOXOAMMBIM 115 Mcriojib3oBanus EF Core, aBsger-
cs1 DbContext. OH ompenensieTcs myTeM HaciemoBaHus oT kinacca EF Core
DbContext 1 m06aBIeHNS Pa3IMUHBIX CBOJCTB, TO3BOJISIONINX IIPOrpaMMe
TOJTyYaTh JOCTYI K TabauIIaM 6a3bl JaHHBIX. OH TakKe COImEePsKUT MeTO-
IIbI, KOTOPbIE MOXKHO [1ePeOIIpeaenTh, YTOObI IIOTYUUTh JOCTYII K APYTUM
dyHKIMOHATBHBIM BO3MOKHOCTSIM EF Core, HammpuMep K HaCcTpoiiKe Mo-
IenvpoBaHus 6asbl JaHHbIX. Ha puc. 2.7 npencrasieH 0630p DbContext
nipunokeHus Book App ¢ ykazaHueM BcexX BaXKHBIX YacTen.

310 ums DbContext, KoTopbiit onpeaensiet Bawy Jlo6oit DbContext npunoxeHns fOMKeH
6a3y naHHbIX. Bbl Gyaete ucnonb3oBathb ero B CBOEM HacnepoBarb ot knacca EF Core DbContext
NPUNOXEHUM ANA AOCTYNA K 6ase AaHHbIX

1M OTKpbITbIE cBOICTBA TMNA DbSet <T>

v ¥

public bC oTobpaxatorcs EF Core B Tabnuubl B Baweit 6ase

{ [DaHHbIX, UCNONb3Ys UMl CBOICTBA B KauecTBe
public DbSet<Book> Books { get; set; } MMEeHM TabuLbl. MOXHO BbINONHATL 3anpocbl
public DbSet<Author> Authors { get; set; } K 3TMM Tabamuam ¢ nomouubio Metonos LINQ
public DbSet<Tag> Tags { get; set; }

public DbSet<PriceOffer> PriceOffers { get; set; }
Takue knaccbl, kak Book, Author, Tag u PriceOffer,

[~ ABNAIOTCA Knaccamu cywHocteid. Ux cBoiicTBa
oTo6paxaroTcs B CTONOLbI COOTBETCTBYHOLLEH

public Tabnuubl 6a3bl AaHHBIX
DbContextOptions<EfCoreC
: base(options)
\ Ons npunoxexust ASP.NET Core Bam noHapo6utcs
N KOHCTPYKTOP ANS HACTPOI KM NapamMeTpoB
6a3bl AAHHBIX. ITO NO3BONSET NPUNOKEHNID
protected override void OnpepenuThb, YTo 370 3a 6a3a AAHHBIX U FAe OHa
OnModelCreating Bu pacnonoxeHa
{
//... code 1eftH Metoa OnModelCreating coaepuT UHbOpMaLUio
} 0 KoHdurypauum ans EF Core. §l pacckaxy
i 06 370M B maBax 7 u 8

Puc.2.7 DbContext npunoxeHus - 3T0 KNO4EBOM Knacc Npu Aoctyne K 6ase AaHHbIX. Ha

3TOM PUCYHKE NMoKa3aHbl 0CHOBHble YacTu DbContext, HauMHaga ¢ HacnepoBaHusa ot kKnacca EF
Core DbContext, koTopblit npeaocTaBnsieT 60nblLOe KOMYECTBO KOAA U DYHKLIMOHANIbHbIX
BO3MOXXHOCTeN. Hy>kHO A,06aBUTb CBOMCTBA € TUNOM DbSet<T>, KOTOpble 0OTOGpaXxatoT

BaLUM KNaccbl B TabnuLly 6asbl AaHHbIX C TEM XXe€ UMEHEM, YTO U UMS CBOMCTBA, KOTOpOe

Bbl ucnonb3yete. OcTanbHbIE YacTU — 3TO KOHCTPYKTOP, KOTOPbIi 3aHUMMaeTCs HAaCTPOIKOi
napameTpoB 6asbl AaHHbIX, U MeToA, OnModelCreating, KOTOPbIN MOXHO NepeonpenenuTb, YToobI
A06aBUTb CO6CTBEHHbIE KOMaHAbI KOHPUIYpaLMU M HACTPOUTb 6a3y AAHHbIX TaK, KaK Bbl XOTUTE
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/... v 1.0 Microsoft.EntityFrameworkCore.

Cospnaert BaxHenwuii EfCoreContext, SqlServer. 3tomy Metony

Ucnonb3yer DbContext, MCNONb3Ys HACTPOEHHbIE BaMU NapaMeTpbl. | TpeGyeTcs CTpoka NoaKoueHUs
4TOObI Y3HaTb KONIMYECTBO Ucnonb3yetcs onepatop using, NoToMy 4to K 6a3e AaHHbIX
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3nech ciemyetr OoTMeTUTh, uTo DbContext B mpuioskennu Book App He
BKJIIOUAeT CBOVCTBAa DbSet<T> I KJIAcCOB CyIIHOCTel Review M Book-
Author. B 3TOM mpwIoskeHUM JOCTYM K 060MM KjIaccaM CYIIHOCTe OCy-
1IeCTBJISIETCS He HaIpsSIMylo, a yepe3 HaBUTallMOHHbIe CBOJCTBa Kjacca
Book, kak BbI yBUAUTE B pazgene 2.4.

MPUMEYAHME 4 mporryckal HAaCTPOIKY MOIEIMPOBaHMS 6a3bl
JaHHBIX, KOTOPasl BBIIIOJIHSIETCS B MeTome OnModelCreating DbCon-
text mpuiiokeHus. B rmaBax 7 u 8 1Mogpo6GHO OMMCAaHO, KaK CMOZe-
JIMPOBaTh 6a3y TaHHBIX.

Co3daHue 3k3emnaapa DbContext npunoxeHus

B raBe 1 mokasaHo, Kak HacTpouTb DbContext npuioxkeHusl, mepeorpe-
nenuB ero meton OnConfiguring. Ho y 3TOro moaxoma ectb M o6paTHast
CTOpOHA: (UKCUPOBAaHHAS CTPOKA IOAK/IIOUEeHMS. B 9T0i I71aBe MbI BOC-
MOIb3yeMCsl JPYTMM TOAXOOOM, ITOCKOJIbKY HaM HY)XHO MCIIONb30BaTh
pasanMyHble 0a3bl JaHHBIX JJIsT pa3pabOTKM ¥ MOAY/IbHOI'O TECTUPOBAHMSL.
MBI BOCITO/Ib3YEMCSI METOIOM, ITPeIOCTaBJISIONIMM 3Ty 0a3y JaHHBIX ve-
pe3 kKoHcTpykTOop DbContext.

B nmuctunre 2.2 mpeacTaBiieHbl TapaMeTpsl AJis 6a3bl JAHHBIX BO BpeMs
cospmanus DbContext, Ha3piBaeMoro EfCoreContext. YecTHO TOBOpSI, 3TOT
JIUCTUMHT OCHOBAH Ha TOM, UTO 51 UCITIO/Ib3YI0 B IVIaBe, MOCBSIIIEHHO MO-
IyJIbHOMY TECTMPOBAHUIO (I71aBa 17), MOTOMY UTO 9TO O3BOJISIET ITOKA3aTh
KaykIblIii 3Tall co3maHus sk3eMiuisipa DbContext nmpuiokeHus. B riase 5,
nocesieHHo ucnonb3oBannuio EF Core B mpuminoxkenun ASP.NET Core,
TpezcTaBjieH 6ojiee MOIIHBIN crTocob cosmaHus DbContext ¢ ITOMOIIbIO
BHeIpeHUsT 3aBUCUMOCTE.

Juctunr 2.2 Cospanue sk3emnnapa DbContext npunoxeHus
ANA AocTyna K 6ase AaHHbIX

const string connection =
"Data Source=(localdb)\\mssqllocaldb;"+ | Crpoka noaknioueHus, hopMar KOTOpoii
"Database=EfCoreInActionDb.Chapter02;"+ | 3aBMcUT OT TMNa NpoBaiiaepa 6asbl

"Integrated Security=True;"; DaHHbIX U UCNONb3YEMOr0 XOCTUHTa
var optionsBuilder = Bam noHago6utca sksemnnap EF Core
new DbContextOptionsBuilder DbContextOptionsBuilder<>, 4to6ei
<EfCoreContext>(); YCTaHOBMTb HYXHbIE NapaMeTpbI

optionsBuilder.UseSqlServer(connection); -

var options = optionsBuilder.Options; Bbi nonyuaere gocryn

using (var context = new EfCoreContext(options)) <— K 6ase aanHbix SQL Server
{ M CNoNb3yeTe METOA,

var bookCount = context.Books.Count(); UseSqlServer u3 Gu6amoteku
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2.2.3

fhaBa 2 BesinosHeHue 3anpoca K 6ase 0aHHbIX

B koHI1Ie 5TOro MMCTMHTA B OIlepaTope using CO3maeTcs dK3eMIusp Ef -
CoreContext, M ITOCKOJBKY OH peanusyer mHTepdeiic IDisposable, 3TO
03HAYaeT, YTO ITOC/Ie BBIXOAA U3 JaHHOTO GJIOKA 3TOT IK3EeMIUISIp OymeT
YHUUTOXeH. VITak, ¢ 3TOr0 MOMEHTA, €C/IX Bbl BUAUTE IIePEMEHHYI0 con-
text, oHa 6bUIa CO3[IaHa C VMCIIOTb30BAHMEM KOMAA U3 JUCTUHTA 2.2 VUIN
QHAJIOTMYHOTO MOXO0AA.

Co3daHue 6a3bl OAHHbIX NS €80€20 NPUNOIKEHUS

EcTb HECKOJIBKO CIIOCOO0B cO31aTh 6a3y JaHHBIX ¢ momolnbio EF Core, HO
OBGBIYHO JIJIST TOTO UCHOb3yeTcss Murpauys. OHa npumenset DbContext
MIPUIOKEHMST U KJIACChI CYII[HOCTE, IoJ00HbIe TeM, UTO S OIKcasl, B Ka-
YyecTBe MOZAEIM IJISI CTPYKTYPbI 6a3bl JaHHbIX. CHavasa koMmaHaa Add-Mi-
gration Momenupyer Balry 6a3y JaHHbIX, a 3aT€M, MCIIONb3YS 3Ty MOJIEb,
CTPOUT KOMAaH/IbI /IS CO3MaHust 6asbl JaHHBIX, COOTBETCTBYIOIIEH 3TOM
MOJIeJIN.

COBET Ewm BbI KJIOHMpPOBaIM perno3utopuii Git 13 3TO KHUTHU
(http://mng.bz/XdlG), To MO>KHO YBUIETH, KaK BBITJISIIUT MUTPALINS,
ImpocMoTpeB manky Migration 3 mpoekra DataLayer. Kpome Toro,
B mpoekThl Datalayer u BookApp 6butn 106aBIeHbI BCe HYKHBIE
rakeTbl NuGet, UTO6bI MOKHO OBLIO CO3ABATh MUTPALIUM U TIPU-
MEeHSTb UX K 6a3e maHHbIX SQL Server.

[TomMuMo co3pmanms 6a3bl JAHHBIX, Y MUTPALIN €CTh OTHO 3aMeUaTesb-
HOe CBOJCTBO, KOTOPOE 3aK/II0YaeTCs] B TOM, UTO OHM MOTYT OOHOBJISTh
6a3y IaHHbBIX, KOrJa Bbl BHOCUTE M3MEHEHMs B IPOrpaMMHOe obecrie-
yeHne. ECiM M3MeHUTh KJIacChl CYIIHOCTEN Witu TI06YI0 KOHPUTYpaIyio
DbContext mpuiokennsi, KomaHaa Add-Migration cosmact Habop KOMaH,
IJIS OOHOBJIEHMS CYIIECTBYIOIIEH 6a3bl JAHHBIX.

Bort 1mraru, KoTopble HEOOXOAMMO BBITIOJTHUTb, UTOOBI TOOABUTb MUTPA-
LIMIO ¥ CO3JATh WIK TlepeHecTM 6a3y JaHHBIX. DTOT MMPOIeCC OCHOBAH Ha
nipunoskeHnu ASP.NET Core (CM. IJIaBy 5 1j1s1 TTOSTyYeHMSI TOTTOTHUTETbHOI
mnndopmaiiny 06 ASP.NET Core) ¢ DbContext B OTIeIbHOM ITPOEKTE U pas-
paboraH ¢ momomnrbio Visual Studio. (O gpyrux BapmaHTax OymeT paccka-
3aHO B I71aBe 9.)

[Ipoexkty, comepskamiemy Bail DbContext, Tpebyetcs maketT NuGet
Microsoft.EntityFrameworkCore.SqlServer mau mpyroii mposaiimep
6a3bl JAHHBIX, C/IV BbI UCIIOIb3YeTe MHYI0 6a3y JaHHBIX.

ITpoexty ASP.NET Core Hy>XHbI cienyromye nakeTol NuGet:
Microsoft.EntityFrameworkCore.SqlServer (mnu TOT ke mpoBsaii-
Iep 6a3bl JAHHBIX, UTO M Ha 3Tare 1);
Microsoft.EntityFrameworkCore.Tools.

Kiacc ASP.NET Core Startup COOepsKUT KOMaHIbI AJisI JOOGaBAeHMUS

rpoBaiimepa 6a3sl maHHbIX EF Core, a daiin appsettings.json comep-

SKUT CTPOKY MOIK/IIOUEHUST ISl 6a3bl JAHHBIX, KOTOPYIO BBl XOTUTE
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co3natb v 06HoBUTS. (EF Core ucnonbsyet ASP.NET Core MeTobl
CreateHostBuilder(args).Build() [mJsi mosydyeHUs OECTBUTEIIb-
Horo sk3eMiuisipa DbContext.)

B Visual Studio oTkpoiitTe KoHcomb gucretyepa naketos (PMC), Bbi-
6paB Tools > NuGet Package Manager > Package Manager Con-
sole (MucTpyMeHThl > [IucrieTyep naketoB NuGet > KoHcoinb myc-
rnetryepa MakeToB).

B oxHe PMC y6enuTech, YTO IIPOEKT [0 YMOJIYaHUIO — 3TO Balll ITPo-
exT ASP.NET Core.

B PMC 3anyctute koMaHIy Add-Migration MyMigrationName -Pro-
ject Data-Layer. JTa KOMaHIa co3aaeT HabOp KIaccoB, KOTOpPbIe
TepeHocsAT 6a3y JaHHBIX 3 ee TeKYIIero COCTOSIHMSI B COCTOSTHME,
cootBeTcTByIoIee DbContext IpMUIOKeHMS U KjIaccaM CYIIHOCTel
Ha MOMEHT BbIIIOJIHEHMSI KOMaHApbI. (MyMigrationName — 3TO uMs, KO-
TOpOe 6yIeT MCIOTb30BaThCS MIJIT MUTPAIIVIA.)

BeironuuTe KomaHay Update-Database, 4TOGbI IPUMMEHUTb MUTpa-
LIM10, CO3MAHHYI0 C MOMONIbI0 KOMaHAbl Add- Migration, K cBoeit
6ase maHHbIX. Ec/in 6a3bl JaHHBIX HeT, TO Update-Database co3mact
ee. Eciu 6asa JaHHBIX CYIIECTBYET, TO KOMaHIa IIPOBEPUT, IIpUMe-
HeHa JIM K Heli 3Ta MUTPaLus, ¥, ecIu Kakue-1160 MUTpaLyyu OTCyT-
CTBYIOT, IPUMEHUT UX.

MPUMEYAHUE [lnsa BbIMTOTHEHMS 3TUX KoMaHp, (cM. http://mng.
bz/454wW) Tak)ke MOKHO MCIIOJIb30BaTh MHTepdeic KOMaHIHOI
ctpoku .NET Core. B rnaBe 9 nepeuncieHbl Bepcum KOMaH], MUTpa-
uyu miist Visual Studio n naTepdeiica KOMaHIHOV CTPOKMN.

AnbTepHaTHBa MCIOMAb30BaHMI0O KOMaHAbl Update-Database — BbI30B
meTona context.Database.Migrate B Koze 3amycka Ballero IpuioskKeHusl.
DTOT MOAXOM OCOOEHHO IOJIe3eH MAJIS pa3MelleHHOIO Be6-IIPUIOKEeHMS
ASP.NET Core; riaBa 5 IoCBsIIIleHa OMMMCAHUIO 3TOTO BapMaHTa, BKIIOYAst
HEKOTOpbIe ero OrpaHuYeHusl.

MPUMEYAHUE B mraBe 9 moagpo6GHO paccMaTpMBaeTCss MUTpa-
Vs, @ TAaKKe APyTUe CIIOCOOBI M3MEHUTD CTPYKTYPY 6a3bl JaHHBIX
(Taxke MMeHyeMYIO Kak cxema 6a3bl JaHHbIX).

Paszbupaemcs ¢ 3anpocamu K 6ase daHHbIX

Tereps MOXXHO TPUCTYIIUTh K M3YUEHMIO TOTO, KaK BBIMOJHSITH 3aIIpOC
K 6ase maHHbIX ¢ momoinbio EF Core. Ha puc. 2.8 mokasaH rmpumep 3ampo-
ca K 6a3e manHbIX EF Core, re BbIfieJIeHbI TPY OCHOBHbBIE UaCTH 3ampoca.

YTOBbl COKOHOMWUTb BPEMA Ecau BbI 3HaKoMmbl ¢ EF n/mnm
LINQ, TO MO>XHO IIPOMTYCTUTD 3TOT pasaer.


http://mng.bz/454w
http://mng.bz/454w
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context.Books.Where(p => p.Title.StartsWith("Quantum").ToList();

/ / /

[LocTyn K cBOMCTBY Cepusa komaHg LINQ Komanpa
DbContext npunoxeHus u/vunu EF Core BbINONHEHUS

Puc. 2.8 Tpwu yactu 3anpoca K 6a3e gaHHbix EF Core c npumepom Kopa. Bbi
nosHakoMuTech ¢ 3TuM TunoM LINQ-BbipaskeHuit, KoTopble SBASIOTCA OCHOBHBIM
CTpouTeNbHbIM 6/1I0KOM BCEX 3anpocoB

Komanpga, mokaszaHHasi Ha puc. 2.8, COCTOUT U3 HECKOJbKUX METOMOB,
C/IeyIOUIMX OAVH 3a APYTUM. JTa CTPYKTypa M3BeCTHA KaK mekyuutl uH-
mepdelic (fluent interface). Texyuue untepdeiicol, mogo6HbIe 3TOMY, pabo-
TaIOT JIOTMYeCKU M MHTYUTUBHO ITOHSITHO, UYTO obJieryaeT ux ureHue. Tpu
YacTM 3TOV KOMaHZbI OMMCAHBI B CJIEMYIONIVX pasjesax.

MPUMEYAHUE Komanga LINQ, usobpaskeHHass Ha puc. 2.8, u3-
BecTHa Kak Mmetof LINQ, mau cMHTaKCuUC IIM6aa-BeIpaskeHMiA. JIist
Hanmcanus komanz LINQ c EF Core MOKHO MCIIO/Ib30BaTh U APYTO
dbopmart: cuHTaKCHC 3aTTPOCOB. VX ommcaHue MPUBOAUTCS B ITPUJIO-
SKeHuun A.

Hocmyn k ceoiicmey DbContext npunoxerus

TMepBast yacTh KOMaH bl TIOAKITIOUAETCS K 6a3e maHHbIX uepes EF Core. Ca-
MbIi1 PacIpoCTpaHeHHbIi CII0co6 obpalleHus K Tabuie 6a3bl JaHHBIX —
MCITOJIb30BaHMe cBoiicTBa DbSet<T> B DbContext nmpuioxkeHus!, Kak MoKa-
3aHO Ha puc. 2.7.

BbI GymeTe MCITONIb30BaTh 3TOT JOCTYII K cBOiicTBY DbContext Ha MpoTsi-
SKeHUU BCeIi TVIaBbl, HO B MOCJIEAYIONIMX IVIaBaX OMVCAHbI JPYTUe CITOCOOBI
TTOJTyYeHMSI Kytacca My cBovicTBa. OCHOBHAS Mes Ta sKe: Hy>KHO HAaUMHATh
C Yero-To, YTO TOAK/TIOUEHO K 6a3e naHHbIx uepes EF Core.

Cepus komaHd LINQ / EF Core

OcHOBHasI YaCTh KOMaHIbI — 9T0 Habop MeTomoB LINQ u/mnu EF Core, koTo-
pble CO3aI0T HY>KHBIN BaM Tum 3arpoca. 3anpoc LINQ MoxkeT BapbUpOBaTh-
€SI OT CBEPXITPOCTOTrO 10 JOBOJIBHO CJIOXKHOTO. JTa [VIaBa HAUMHAETCS C IPOC-
TBIX TIPUMEPOB, HO B KOHIIE Bbl y3HAETe, KaK CO3[aBaTh CJIOXKHBIE 3aITPOCHI.

MPUMEYAHUE Bam 6ydem Heobxodumo usyuums LINQ, nockosis-
Ky EF Core ucnons3yem komanost LINQ dns docmyna Kk 6aze 0aHHbIX.
B mpuioskeHny puUBOOUTCST KpaTKuit 0630p LINQ, a Takke Ha 3Ty
TeMy JOCTYITHO MHOT'O OHJIaifH-pecypcoB; cM. http://mng.bz/j40x.

KomaHO0a ebinonHeHus

[MocnenHsst yacTh KOMaHAbI pacckasbiBaeT Koe-uTo 0 LINQ. [Toka B KOH-
e nociaenoBarenbHoCcTY KoMaH LINQ He OyzmeTr nmpuMeHeHa MOCTeTHSIS
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KoMaH1a BbinoyiHeHus, LINQ XpaHUT KOMaHIbI B T. H. depese 8blparceHull
(cMm. pasgen A.2.2). DTo 03HavaeT, YTO 0OpalleHNs K JaHHbIM ellle He IPOo-
ucxonut. EF Core MoykeT mpeo6pa3oBbIBATh JePeBO BbIpaskeHUii B Ipa-
BWJIbHbIE KOMaH/IbI [IJIST MCIIOJIb3yeMoii Bamu 6a3bl JaHHbIX. B EF Core 3a-
IIPOC BBITIOJIHSIETCS K 6a3e JaHHbIX, KOTOa

OH TlepeuncisieTcs orepatopom foreach;

OH TIEpPEeuNCIsIeTCs omepanueit mpeobpa3oBaHusl B KOJJIEKIIVIO, Ta-
KOJ1 KaK ToArray, ToDictionary, ToList, ToListAsync U T. I.;

Ttakue onepatopsl LINQ, kak First uau Any, yKa3bIBalOTCS BO BHeIII-
Hell yacTu 3ampoca.

BbI OyzeTe MCIIONb30BaTh OnpeaeneHHbie KoMaHabl EF Core, Takue Kak
Load, IIpu SIBHOJ 3arpy3ke CBsI3Y Jajiee B 9TOJ I/IaBe.

Ha mannom arare Bamr LINQ-3ampoc 6ymeT mpeo6pa3oBaH B KOMaH/IbI
6a3bl JAaHHBIX M OTIIPaBJIeH B 0a3y mMaHHBIX. EC/IM BBl XOTUTE CO30aBATh
BBICOKOITPOM3BOANUTEIbHBIE 3AIIPOCHI K 6a3e MaHHBIX, HY’KHO, UTOOBI BCe
Bamm LINQ-komaHAbl O (QuibTpauuyu, COPTUPOBKM, pa3sbueHust 1o
CTpaHMIaM U T. [I. IOCTYTIAIN IO TOTO, KaK Bbl BbI30OBUTE KOMaHAY BbITIOJI-
HeHMs1. TakuM 06pa3oMm, BCe 3TM KOMAaH[bI OYAYT BBITIOTHSATHCS BHYTPU
6a3bl JAHHBIX, UTO [TOBBIIIAET ITPOU3BOJUTETLHOCTD 3aITpOCa. Bl yBUIMTE
3TOT IOAXO0M, B IEeMCTBUM B pasgeiie 2.8, Korga Mbl CO3TaAMM 3aIpocC OISl
unpTpany, COpTUPOBKM U pa3byeHMsI CIIMCKa KHUT Ha CTPaHMUIIbI B 6ase
JAHHBIX IJIs1 OTOOpaskeHMST TI0Ib30BATEITIO.

Jlea muna 3anpocos K 6a3e 0aHHbIX

3armpoc K 6a3e JaHHBIX Ha PUC. 2.8 — 3TO TO, UTO I HA3BIBAIO 00BIUHBIM 3a-
MIPOCOM, TaKsKe M3BECTHBIM KaK 3aIlpoc ¢ 00CMYNOM HA umeHue U 3anuco.
OH cuMTbIBaeT JaHHble U3 6a3bl JAHHBIX TAKMM 00PA30M, UTO UX MOKHO
0OHOBUTH (CM. IJIaBy 3) MJIM MCIIOJIb30BaTh B KAaueCTBE CYIIECTBYIOIIE
CBSI3M [IJI1 HOBOJ 3alMCK, HAIPUMeED CO34aHMSI HOBOJ KHUTU C CYILECTBY-
IOIMM aBTOPOM (CM. pasnen 6.2.2).

Hpyroit Tun 3ampoca — 3to 3ampoc AsNoTracking, Takske M3BeCTHbI
Kak 3arpoc ¢ JOCTYIIOM TOIbKO Ha uTeHue. OH comepxxut metof, EF Core
AsNoTracking, mo6aBieHHbIii B 3amrpoc LINQ (cMm. cimemyromiunii pparmMmeHT
koga). [loMrMMo TOTO 4TO OH MpeBpallaeT 3alpoc B 3aIpoC € JOCTYIIOM
TOJIbKO Ha yTeHue, MeTof, AsNoTracking mOBbIlIaeT IIPOU3BOAUTEILHOCTD
3ampoca 3a CueT OTK/IIOUeHUS] OlpefeseHHbIX (YHKIMOHAIbHBIX BO3-
moxkHocTeit EF Core; cMm. paszen 6.12 mjis monyueHMs: AOTIOTHUTEIbHOM
nHbopmMauun:

context.Books.AsNoTracking()
.Where(p => p.Title.StartsWith("Quantum")).ToList();

MPUMEYAHUE B pasgene 6.1.2 mpuBeaeH MOAPOOHBIN CIIMCOK
pasIMuMii MeXXIy O6bIYHBIM 3aIPOCOM Ha UTeHMe U 3aIliCh U 3a-
npocom AsNoTracking ¢ IOCTyIIOM TOJIbKO Ha UTeHNe.
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3azpy3Ka c83aHHbIX OAHHbIX

sl mokasasn BaM KJ1acc CyIHOCTY Book, Yy KOTOPOTO €CThb CBSI3Y C TPEMSI IPYTH-
MM Kiaccamu: PriceOffer, Review 1 BookAuthor. Terepb st Xouy OOBSICHUTD,
Kak BbI MO’KETE MOTYYNUTD JOCTYT K STUM CBSI3aHHBIM JaHHBIM. MOXXHO 3a-
IPY’KaTh JaHHbIE, VICIIONb3YsI YEThIPE CII0CO0a: HeMeIJIeHHYIO, SIBHYIO, BbI-
6OPOYHYIO U OTJIOKeHHYI0. OJHAKO, ITPEXKIEe YeM s paCcCKaKy 06 STUX ITOfI-
XOJIaX, BbI JOJDKHBI 3HAaTh, UTO EF Core He GyeT 3arpyskaTh HMKaKMe CBSI3U
B KJIacCe CYIIIHOCTY, eCJIV BbI 06 3TOM He rorpocute. Eciu 3arpys3uTh Kiacce
Book, TO BCe CBOVICTBA CBSI3U B KJacce CYIIHOCTU Book (Promotion, Reviews
” AuthorsLink) 1o ymomuanuio 6yayT uMeTb 3HaueHue null.

Takoe moBefeHYe M0 YMOTYaHUIO, KOT[Ia CBSI3M HE 3aTPY>KAIOTCSI, SIBIISI-
eTCsl MPaBUJIbHBIM, TIOTOMY UTO 3TO O3HavaeT, uTo EF Core MuHMMM3U-
pPYeT IOCTYII K 6a3e maHHbIX. EC/IM BbI XOTUTE 3aTPY3UTh CBSI3b, TO HYKHO
no6aBuTh Kom, coobmiatomuit EF Core 06 saToM. B crnemyrommx pasgenax
OMMCBIBAIOTCS YEThIPe MOAX0Aa, KOTOphIe 3acTasisioT EF Core 3arpysxkartb
CBsI3aHHbIE TaHHbIE.

HemednenHas 3azpy3Ka: 3a2py3Ka cesiseil ¢ NnepeuyHbIM
KNAaccom cywHocmu

TMepBbIit IOAXOM, K 3arpy3Ke CBSI3aHHbBIX TaHHbBIX — 3TO HeMedJleHHAs 3d-
2py3ka, kotopast Besut EF Core 3arpyskaTh CBSI3M B TOM 3Ke 3aIIpoce, KOTO-
PbIii 3arpyskaeT OCHOBHO KJIACC CYLHOCTH.

HemenjenHas 3arpyska ompenenseTrcs AByMs Meromamu: Include
1 ThenInclude. B ciemytoriem JIMCTUHTE ITOKa3aHbl 3arpy3Ka MepBoii CTpo-
K1 Tabuipl Book Kak sk3eMIuIsipa Kjiacca CyliHOCTY Book ¥ HeMejIeHHast
3arpyska eJMHCTBEHHO CBs3M, Reviews.

Jiuctuir 2.3 HeMepneHHas 3arpyska nepBoi KHUMU C COOTBETCTBYIOLLEN
cBA3blo Reviews

var firstBook = context.Books

.Include(book => book.Reviews)
.FirstorDefault(); Monyyaet KoANEKLMIO 3K3eMNNAPOB Knacca
Review, koTopasi MOXeT GbiTb MyCTOM

null, ecnun B 6a3e HeT KHUr

Ecmm nocmotpeTs Ha SQL-KomMaHAy, KOTOPYIO co3faeT 3ToT 3anpoc EF
Core, KaK Noka3aHo B clefyloleM ¢parMeHTe Kojia, TO MOKHO YBUIETh
IBe KomaH#pl. [lepBasi KOMaH/Ia 3arpyskaeT MEPBYIO CTPOKY B TaGIUILY
Books. BTopas 3arpykaeT OT3bIBbI, Iie BHEIIHUIT Koy BookId umeet TO
>Ke 3HaueHye, YTO ¥ IIePBUYHBIN KJII0Y [IepBOI CTPOKM Books:

SELECT "t"."BookId", "t"."Description”, "t"."ImageUrl",
"t"."Price", "t"."Publishedon", "t"."Publisher",
"t","Title", "r"."ReviewId", "r"."BookId",

r"."Comment", "r"."NumStars", "r"."VoterName"



MepBbiit .ThenInclude(bookAuthor => bookAuthor.Author) -

metop Include  .Include(book => book.Reviews) <

nonyuaer .Include(book => book.Tags) Monyuaet Konnexkumio 3Kk3eMNAAPOB Knacca
KOJINEKLMI0 .Include(book => book.Promotion) Review, koTopas MoxeT 6bITb NyCTON

BookAuthor .FirstOrDefault();
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FROM (

SELECT "b"."BookId", "b"."Description", "b"."ImageUrl",
"b"."Price", "b"."PublishedOn", "b"."Publisher", "b"."Title"

FROM "Books" AS "b"
LIMIT 1

) AS "t"

LEFT JOIN "Review" AS "r" ON "t"."BookId" = "r"."BookId"

ORDER BY "t"."BookId", "r"."ReviewId"

Terepb paccMOTpUM 60Jiee CJIOKHBIN IIpuMep. B ciemyionem JUCTUHTe
TOKAa3aH 3anpocC Ha MOoTy4YeHle MepBOi KHUTU C HeMeIJIeHHOM 3arpy3Koil
BCEX ee CBsI3eif — B JaHHOM crydyae AuthorsLink u Tabmuiler Author BTOpo-
T'O YPOBHSI, Reviews 1 HeoOsI3aTeIbHOTO K1acca Promotion.

Jiuctuir 2.4 HemepneHHas 3arpyska knacca Book u Bcex cBi3aHHbIX
AAHHbIX

var firstBook = context.Books Monyuaet cneaytowyto ceasb -
.Include(book => book.AuthorsLink) B JAHHOM C/ly4ae CBAi3b C aBTOPOM

3arpyxaer Teru u nonyvaer
NpAMOI AOCTYN K HUM

BbiGupaeT nepByo KHUIy Unu BO3BpaLLaeT 3arpyxaet Heobs13aTenbHbIM Knacc PriceOffer,
null, ecnm B 6ase HET KHUr €C/IM OH Ha3HaYeH

B nucTuHre mokasaHo UCIOJb30BaHMe MeTOola HeMeeHHO 3arpys-
k1 Include Aj1s roaydyeHus cBsI3u AuthorsLink. 3To CBSI3b ITePBOI0 YPOB-
H$, HA KOTOPYIO CChUIAIOTCS HEINOCPeACTBEHHO U3 3arpy>KeHHOTO BaMy
knacca cymHocTu. [locie atoro metona cinexyet meton ThenInclude ais
3arpys3Ku CBSI3Y BTOPOTO YPOBHS — B JAHHOM CjTydyae TaGuuilpl Author Ha
IPYroM KOHIIe CBSI3U uepe3 Tabnuily BookAuthor. TOT 11abI0H, BKIIO-
varoumii metop, Include, 3a KoTopbIM cienyeT ThenInclude, — cTaHAApPT-
HBIIT CIIOCO0 TOCTYTIA K CBSI3SIM, KOTOPBIE UIYT ITyOsKe, YeM CBSI3b IT€PBO-
ro ypoBHsi. C MOMOIIIbI0 HECKOAbKUX MeTooB ThenInclude, ciiemyommx
OIVH 3a APYTUM, MOKHO 3aiiT¥ HACTOJbKO INTyOOKO, HACKOIBKO Tpeby-
eTcsl.

Ecnu BBl  wucmonb3yeTe TpsIMOE CBSI3bIBaHMeE, TIpeNCTaBIEHHOE
B EF Core 5, o1 3arpysku CBSI3M BTOPOTO YpOBHSI MeTon ThenInclude
He TpebyeTcsl, TOTOMY YTO CBOJCTBO HAMpPSMYI0 obGpaimjaeTcsl K Ipy-
roMy KOHIy CBSI3M «MHOTMe KO MHOTMM» 4Yepe3 CBOMCTBO Tags TUIIA
ICollection<Tag>. Takoil mMOAXOHA MOKET YIPOCTUTh MCIIOJIb30BaHUE
CBSI3U «MHOTMe KO MHOTMM», eCJIM BaM He HYXKHBI ITaHHbIe U3 CBSI3YIO-
e Tabauiibl, HaIpMMep CBOMCTBO Order M3 Kjacca CyIIHOCTU Book-
Author, McIonb3yemoe s HaAJjIeskamero yropsgounBanms hamMmuini
U VMM€eH aBTOPOB KHUTU.
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EF6 Hemepnnennas 3sarpyska B EF Core aHajiormuHa 3arpyske
B EF6.x, HO B EF6.x HeT meTona ThenInclude. B pesynbrare Kop In-
clude/ThenInclude, ucronb3oBaHHbIl B aucTuHre 2.4, B EF6.X 6y-
IeT BBINISIAETDb TaK: context.Books.Include(book => book.Author -
Link.Select(bookAuthor => bookAuthor.Author).

Ecyi cBSI3aHHBIX TaHHBIX HE CYIIECTBYET (HalmpuMep, Heoos13aTeTbHbIN
Kknacc PriceOffer, Ha KOTOpbIM yKa3bIBAaeT CBOMCTBO Promotion B Kjacce
Book), To Include He 3aBepIIUTCS OMIMOKOI; OH MPOCTO HUUETrO He 3arpy-
3UT WJIN, B CTy4ae C KOJUIEKIIVSIMY, BEPHET IYCTYIO KOJIEKIMIO (O6BIYHYIO
KOJUTEKIMIO 6e3 351eMeHTOB). To JKe MpaBW/IO MPUMEHMMO U K ThenIn-
clude: ecnu mpenpimyimuit meton Include mian ThenInclude 6bIIM ITyCTHI-
MU, TO Tlocienytwiye Mmetoabl ThenInclude urHopupytorcs. Eciu Bbl He
ucnonab3yere MeTor Include sl KOJIJIEKIMM, TO IO YMOTYaHMIO 3HaUEHE
oymet paBHo null.

[IpeymyliecTBO HeMe[JIeHHOJ 3arpy3ku 3aKIloyaeTcsi B TOM, UTO
EF Core OymeT 3arpyskaTh BCe JaHHbIE, HA KOTOPbIE CChIIAIOTCS METOIbI
Include u ThenInclude, 3¢eKTUBHBIM CIIOCOOOM, MUCIIOAb3YS MUHUMYM
obpalieHuii K 6ase JaHHbIX. S CUMTAIO, UTO JaHHBIM TUIT 3arPy3Ku I0JIe-
3€H B PeSIIMOHHBIX 0OHOBIEHMSIX, KOTTA HY>KHO OOHOBUTD CYII[€CTBYIO-
1Me CBSI3U; ITOM TeMe IMOCBAIIeHa I71aBa 3. 1 Takke CUUTAIO, UTO HEME]I -
JIeHHas1 3arpyska Iojie3Ha B 6M3HeC-JoruKe; arta TemMa Gosiee ogpoOGHO
paccMaTpuBaeTcs B I71aBe 4.

HepmocTaToKk JaHHOTO MOAXOMa COCTOUT B TOM, UTO IIpM HeMeJIeHHO
3arpyske 3arpy>karoTcsl 6ce JaHHble, axke ec/ii OHM BaM He Hy>KHbI. Ha-
MIpUMep, IS OTOOpaskeHMsI CIIMCKa KHUT He TpeOyeTcs omnycaHue KHUTH,
KOTOPOE MOKET ObITh JOBOJHHO OOJBIINM.

COPTUPOBKA U ®dUTBTPALMA NMPU UCMOJIb3OBAHMUN METOA
INCLUDE U/UJI THENINCLUDE

B EF Core 5 mo6aBieHa BO3MOXKHOCTb COPTUPOBKU WU (PUAbTpAILIUU
CBSI3aHHBIX CYLIHOCTE} MpPU MCIOAb30BaHUM MeTOnoB Include uan
ThenInclude. DTO MoOJIe3HO, €CAMU Bbl XOTUTE 3arpy3UThb TONBKO IOJ-
MHOEeCTBO CBSI3aHHBIX JAHHBIX (HallpyMep, TOJbKO OT3BIBbI C ISITHIO
3Be3JaMMu) U/UAM YIOPSILOYUTh BKIIOUEHHbIE CYLIHOCTM (Hampumep,
YIIOPSLOYNTDL KOJJIeKUMIo AuthorsLink mo cBovicTBy Order). Equuct-
BeHHble KoMaHAbl LINQ, KOTOpble MOXHO MCIOJb30BaTh B METOMAX
Include mnau ThenInclude, — 3TO0 Where, OrderBy, OrderByDescending,
ThenBy, ThenByDescending, Skip 1 Take, HO 3TOTO LOCTATOYHO [J1 COP-
TUPOBKU U PUABTpAIIUMA.

B ciiepyroniem nuCTUHTE IIOKa3aH TOT JKe KOZ, UTO U B IMCTUHTE 2.4, HO
Kojutekuyst AuthorsLink copTupyeTcsl o CBOVCTBY Order, a KO/UIEKLIMS
Reviews GUAbTpyeTCs AJisSI 3aTPy3KM TOTBKO TeX OT3BIBOB, rme NumStars
paBHO 5.
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Jiuctunr 2.5 CopTtupoBKa u punbTpaums NpU UCMOJIb30OBAHUM METOAA
Include nam ThenInclude

var firstBook = context.Books

.Include(book => book.AuthorsLink
.0rderBy(bookAuthor => bookAuthor.Order)) |
.ThenInclude(bookAuthor => bookAuthor.Author) MpuMep copTHPOBKM: NpH

.Include(book => book.Reviews HEMEAIEHHO 3arpy3Ke KOANEKLMM
Where(review => review.NumStars == 5)) AuthorsLink 8ol coptupyere

-Include(book => book.Promotion) BookAuthors Tak, uTo6bl aBTOpbI

First(); pacnonaranuch B NPaBUIbHOM

TONbKO OT3bIBbI C peﬁTMHI’OM 53Be3n

2.1.2

SleHasn 3az2py3Ka: 3a2py3Ka ceaseli nocae nepeuyHo20 KAacca
CywHoCmu

BTopoit nonxon, K 3arpy3ke JaHHbBIX — 9TO s16HAst 3azpy3ka. Ilocie 3arpys-
KM TIEPBMYHOTIO KJIacca CYITHOCTM MOKHO SIBHO 3aTPYy3UTh JIIOObIe IpyTiie
CBSI3M, KOTOpbIe 3aXOTUTe. JINCTUHT 2.6 BBITIOTHSET TY ke paboTy, UTo
U TUCTUHT 2.4, UCTIONB3YS SIBHYIO 3arpy3Ky. CHauasia 3arpyxaercst Book;
MOCJ/Ie 3TOr0 UCHOAb3YIOTCSI KOMaHbl SIBHOM 3arpys3ku AJisl YTeHUST BCeX
CBSI3€ii.

JiuctuHr 2.6 flBHag 3arpyska Knacca Book M CBA3aHHbIX AaHHbIX

var firstBook = context.Books.First(); <e——— Yutaer nepsyo KHury
context.Entry(firstBook)
.Collection(book => book.AuthorsLink).Load();

foreach (var authorLink in firstBook.AuthorsLink) flgHo sarpyxaer
{ CBA3YIOLLYI0 Tabnuuy,
context.Entry(authorLink) W 3arpyauTs BookAuthor
.Reference(bookAuthor => Hro6b! sarpysuts Beex
BCE CBA3aHHbIE BO3MOMKHBIX aBTOPOB
bookAuthor.Author).Load(); knaccst Author g
} KOA AOMKEH nepebpartb
context.Entry(firstBook) <——— 3arpyxaer Bce oT3bIBbI Bce 3anvcu BookAuthor .
.Collection(book => book.Tags).Load(); <——— 3arpyxaert Tags
context.Entry(firstBook) 3arpyxaet Heobsi3aTeNbHbli

.Reference(book => book.Promotion).Load(); | knacc PriceOffer

B kauecTBe anpTepHATUBBI MOKHO MCIIOb30BATh SIBHYIO 3arpy3Ky JJist
MIPUMMEHEeHMs 3arpoca K CBSI3M BMECTO ee 3arpysku. B muctunre 2.7 mo-
Ka3aHO MCIIOIb30BaHME MEeTOAA SIBHOWM 3arpy3ku Query IJIsl TIOJyYeHUSI
KOJIMYECTBA OT3bIBOB U 3arpy3ku peiTHHra KaKIOoro or3biBa. [locie me-
Toma Query MOXKHO MCIIOb30BaTh JIIOOYIO CTaHAApTHYI0 KoMaHay LINQ,
Harpumep Where miu OrderBy.
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Jlucturr 2.7 flBHag 3arpyska Knacca Book € yTOUHEHHbIM Habopom
CBSA3aHHbIX AAHHbIX

var firstBook = context.Books.First(); <———— Yurtaer aaHHble 0 NepBO KHUFE

var numReviews = context.Entry(firstBook)
.Collection(book => book.Reviews)
.Query().Count();

var starRatings = context.Entry(firstBook)

Boinonuser 3anpoc anqa noacyeta
OT3bIBOB MO 3TO# KHUTE

.Collection(book => book.Reviews) BbinonHser 3anpoc Ha nony4yeHue
-Query().Select(review => review.NumStars) | gcex peifTuHroB kuuru
.ToList();

[TpeMMy1IecTBO SIBHOI 3arpy3Ky 3aK/II0YaeTcs B TOM, UTO MOYKHO 3a-
TPY3UTh CBsSI3aHHbIE JaHHbIE KJIACCa CYIIHOCTHM MO33Ke. I 06HAPYKIAT, UTO
3TOT METO/I, [T0JIe3€H MPY UCIIOIb30BaHUY OMOIMOTEKM, KOTOPAS 3aTpyska-
€T TOJIbKO OCHOBHOJ KJTacC CYIHOCTHU, & MHE HYKHA OHA U3 eT0 CBSI3eii.
SIBHAs 3arpys3Ka Takske MOKeT GbITb I10JIe3Ha, KOrJa BaM HY)KHbI CBSI3aH-
Hble JJAaHHbIE TOJILKO TIPY HEKOTOPBIX 06CTOsITENbCTBAX. OHA TaKKe MO-
SKeT 0Ka3aThCsl TIOJIE3HO B CIOKHOM 6M3HEC-TIOTHUKE, [TOTOMY YTO MOXKHO
OCTaBUTb 3arpy3Ky KOHKPETHBIX CBSI3€ii T€M YacTIM OM3HEC-JIOTUKM, KO-
TOPbIE B 9TOM HYKIaIOTCSI.

HenocTaTKoOM SIBHOJI 3aTPYy3KU SIBJISIETCST OOJIbIIIEEe KOTTMYECTBO obpaliie-
HMi1 K 6a3e JaHHBIX, UTO MOKeT ObITh HeaddeKTUBHBIM. ECii BbI 3apaHee
3HaeTe, KaKMe JaHHble BaM HYKHBI, TO HEMeJJIeHHasl 3arpy3ka OGbIYHO
6osee apdeKTMBHA, TIOTOMY YTO /ISl 3aTPY3KHM CBSI3ei TpeGyeTCst MeHbIle
obpaileHuii K 6a3e JaHHBIX.

BoibopouHas 3a2py3Ka: 3a2py3ka onpedesieHHbIX Yacmel
nepeuy4Ho20 KAacca CywHocmu u nobbix ceasei

TpeTuit moaxom, K 3arpy3Ke JaHHbIX 3aK/II0YAETCs B UCTI0JIb30BAaHUM METO-
nma LINQ Select i1 BbI60pa HY>KHBIX JAHHBIX, KOTOPBIV 5T HA3bIBAIO 656100-
pouHoli 3azpy3Koii. B cienyioliemM JMCTUHTe TT0Ka3aHOo UCII0Ib30BaHye Me-
Toza Select, YTOOBI BLIOPATh HECKOIbKO CTAHAAPTHBIX CBOVCTB U3 Kjacca
Book ¥ BBIITOJTHUTH OIpee/IeHHBIN KOl BHYTPY 3aI1poca, YTOObI OTYUUTh
KOJIMYEeCTBO OT3bIBOB ITOKYTIATe/ell Ha 3Ty KHUTY.

Jluctunr 2.8 WUcnonb3oBaHue MeTtoaa Select ¢ Knaccom Book
AJ9 Bbl6Opa onpeAeneHHbIX CBOMCTB U BbIYUCIEHUS
var books = context.Books

.Select(book => new
( Ucnonb3yer kntouesoe cnoso LINQ Select u cospaer

{ QHOHMMHbIi TUN AN XPaHEHUS! Pe3yNbTaToB
Mpocrble konuu | book. Title,
napebi coiicTe | book.Price,
NumReviews Buinonnser sanpoc ans noacyera

= book.Reviews.Count, | konnuectsa oT3bIB0B

}
).ToList();
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[Tpeymy11eCTBO 3TOTO MOLX0AA COCTOUT B TOM, UTO 3[,€Ch 3arPy>KaloTCs
TOJbKO HY)KHbIe BaM JaHHble. EC/i BaM He HY)XHBI BCe laHHbIe, TO, BO3-
MOJKHO, 3TO 60j1ee 3¢ (eKTMBHBIN BapMaHT. B nuctuHre 2.8 Tpebyercs
TOJIbKO ofiHa KoMmaHja SQL, SELECT, mJisl TIOJlyuyeHus] BCeX 3TUX JAHHbBIX,
YTO Takke 3(PEeKTUBHO C TOUKM 3peHus obpalneHnii K 6ase maHHbIX. EF
Core mpeBpaljaeT 4yacTb 3amnpoca p.Reviews.Count B KomaHnay SQL, mo-
3TOMY TOJICUET BbITIOMHSIETCS] BHYTPM 6a3bl JAHHBIX, UTO BUAHO U3 CIeIY-
fomero pparmenta SQL, co3ganHoro EF Core:

SELECT "b"."Title", "b"."Price", (

SELECT COUNT(*)

FROM "Review" AS "r"

WHERE "b"."BookId" = "r"."BookId") AS "NumReviews"
FROM "Books" AS "b"

HepocTaTok 3TOr0 MOAX0Aa COCTOUT B TOM, UTO HY>KHO TIMCATh KO, [IJIsI
Ka)kIIOro CBOVCTBa MM Topacueta. B pasgene 7.15.4 mpuBoguTcst criocoo
aBTOMAaTHU3aliM ITOrO IpoIecca.

MPUMEYAHUE B pasnene 2.6 ecTb ropaszo 6osee CJI0KHBIN TPH-
Mep BbIOOPOYHOI 3arpy3ki, KOTOPbINi MbI OyIeM MCIIONb30BATh
IS CO3[aHUsT BBICOKOTTPOU3BOAUTENBHOTO 3aMlpoca Ha IoyueHne
CITMCKA KHUT JIJIs IpuiioskeHust Book App.

OmnoxeHHas 3a2py3Ka: 3a2py3Ka ces3aHHbIX OAHHbIX
no mepe Heobxodumocmu

OmunoxceHHas 3azpy3ka yrnpoujaeT HalMcaHyue 3alpocoB, HO IJIOXO BIIMSI-
€T Ha MPOM3BOAMUTENBHOCTb 6a3bl JaHHBIX. OHA TpeGyeT HEKOTOPBIX U3-
meHeHuit B DbContext min Kitaccax CyIHOCTEN, HO TI0C/ie BHECEHUS 3TUX
M3MEHEHU1 UTeHVe JaHHBIX CTAHOBUTCS JIETKUM; €CJI Bbl O6palaeTech
K He3arpy>keHHOMY HaBUTallMIOHHOMY CBOMCTBY, TO EF Core BbITTIOTHUT 3a-
Mpoc K 6a3e JaHHBIX JIJI51 3aTrPy3KM 3TOTO CBOMCTBA.

OT/IO’KeHHYIO 3arpy3Ky MOKHO HACTPOUTH ABYMS CIIOCOOAMM:

nmob6aBuUTh 61bmmnoTeky Microsoft.EntityFrameworkCore.Proxies mpu
Hactpoiike DbContext;

BHEIPUTH METO[, OTJIOXKEHHOI 3arpy3Ku B KJIACC CYIIHOCTH, UCITIOJb-
3ys1 KOHCTPYKTOD.

[TepBrIli BapMaHT NPOCTON, HO He JaeT HACTPOUThb OTIOKEHHYIO 3a-
TPY3KY IJISI OTHOEIbHBIX CBsI3eil. BTopoii BapuMaHT TpebGyeT HamMcaHUs
0O0JIBIIIEr0 KOJMUYECTBA KOAA, HO ITO3BOJISIET BhIGpPATh, KaKue CBSA3U MC-
MTOJIb3YIOT OTJIOKEHHYIO 3arpy3Ky. B 3T0i m1aBe s1 06BSICHIO TOJIBKO TIep-
BBIJi BADMAHT, IOTOMY YTO OH MPOCTO, & BTOPOJ BaPMAHT OCTABIIIO IJIsI
raBbl 6 (pa3gen 6.1.10), TOTOMY UTO B HEM MCIOIb3YIOTCSI KOHIIETIIUN,
KOTOpbIE MBI ellle He pacCMaTPUBAJIU, HAaIpUMep BHeIpeHue 3aBUCUMO-
cTeii.
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MPUMEYAHUE EcnuXoTuTe yBUAETDH BCE BAPMAHTbI OTVIOXKEHHO
3arpy3Ku MpsIMO ceitvac, nmocetute crpanuily https://docs.micro-
soft.com/en-us/ef/core/querying/related-data/lazy.

YT0o6bI HACTPOUTH ITPOCTOI MOIAXOM, C OTIOKEHHOI 3arpy3Koii, Hy>KHO
chenaThb [jBe Bellu:

I06aBUTH KIIIOUEBOE CJIOBO virtual mepen Kax#dslM CBOVICTBOM, KOTO-
poe SIBJISIETCSI CBSI3bIO;
Io6aBUTb MeTox UseLazylLoadingProxies mpu HacTpoiike DbContext.
Taxkum 06pa3om, ITpeo6pa3oBaHHbIN TUIT CYIITHOCTM BooK 11715t IpocToro
TTOIX0MA C OTJIOKEHHOII 3aTPy3K0¥i OyIIeT BBITVISAIETh, Kak ITOKa3aHo B CJie-
oyiomeM (gparMeHTe Kofma ¢ KIIOUEBBIM CIOBOM virtual, mo6aBieHHBIM
K HaBUTAIIMOHHBIM CBOJICTBAM:

public class BooklLazy

{

public int BookLazyId { get; set; }

//.. lpyrvue CBOWCTBA He yKa3aHbl ANA ACHOCTH;

public virtual PriceOffer Promotion { get; set; }

public virtual ICollection<Review> Reviews { get; set; }

public virtual ICollection<BookAuthor> AuthorsLink { get; set; }
}

Vcnonb3oBauue 6ubnnorekn EF Core Proxy mMmeeT orpaHuYeHue:
HY)KHO CZesiaTh BCe peJSIIMOHHBbIE CBOWCTBA BUPTYaJbHBIMM; B IIPO-
TUBHOM ciaydyae EF Core BBIGPOCUT MCK/IIOUEHME MPY MCIIOIb30BaAHUN
DbContext.

Bropas yacth — 3TO AoGaBieHue GMOAMOTEKM Proxy B HpUIOXKEHMUeE,
KoTopoe HactpauBaet DbContext. [Tocie 3Toro mo6asisem Uselazyload-
ingProxies B HacTpoiiky DbContext. B ciemyromiemM ¢parmMeHTe Koja Io-
Ka3aHo mo0aBiieHne mMertona UselazyloadingProxies K KOMy HAaCTPOIKMU
DbContext, KOTOPbIi MbI BUIIEU B IUCTUHTE 2.2:

var optionsBuilder =
new DbContextOptionsBuilder<EfCoreContext>();
optionsBuilder
.UselLazyLoadingProxies()
.UseSqlServer(connection);
var options = optionsBuilder.Options;

using (var context = new EfCoreContext(options))

[Tocne HaCTpOVKM OTJIOKEHHOM 3arpyskuM B Kilaccax CyIIHOCTeNn
u B ciocobe cozmanust DbContext 3arpyskaTh CBSI3M CTAHOBUTCS ITPOCTO;
BaM He HYXHbI IOTIOJIHUTEebHbIe MeTOoAbI Include B 3a11pocCe, TIOTOMY UTO
IaHHbIe 3arpyskaloTcsl 13 6a3bl JAHHBIX, KOTJA KO 006palaeTcst K STOMY
CBOJICTBY CBsI3U. B mucTtuHre 2.9 nokasaHa OTIOXKeHHAas 3arpys3Ka CBOJi-
CcTBa Reviews.


https://docs.microsoft.com/en-us/ef/core/querying/related-data/lazy
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Jlucturr 2.9  OTnoxXeHHas 3arpyska HaBUralMOHHOIO CBOMCTBA Reviews

Monyyaet aksemnnsp knacca cywHoctn BookLazy, coiictBo Reviews
KOTOPOro HaCTPOEHO Ha MCMO/b30BaHWE OTNIOXEHHON 3arpy3Ku
var book = context.BookLazy.Single(); <

var reviews = book.Reviews.TolList(); . .
MNpu poctyne k cBoiicTay Reviews EF Core
NPOYMTAET OT3bIBbI U3 6a3bl AAHHBIX

B smctunre 2.9 co3gaeTcs aBa 3ampoca K 6asze gaHHbIX. [IepBblii 3a11poc
3arpyskaeT naHHble BookLazy 6e3 KaKuXx-/160 CBOVICTB, & BTOPO¥ — ITPU [,0-
CTyTIe K CBOJCTBY Reviews Kiiacca BookLazy.

MHorre pa3pabOTUMKM CUUTAIOT OTIOKEHHYIO 3arpy3Ky IIOJIe3HOiA,
HO s n3beraio ee 13-3a MpobjaeM C MPOU3BOAUTENbHOCTEIO. Kaskplit o-
CTYTI K cepBepy 6a3bl JAHHBIX CBSI3aH C TOMOTHUTENbHBIMY 3aTpaTaMu T10
BpeMeHMU, TTI0TOMY JYUIINI TIOAXO0 — MUHUMMU3UPOBATH KOTMYECTBO 06-
paieHn’i K cepepy. Ho oTiioxkeHHas 3arpyska (1 siBHasl 3arpy3Kka) MOIYT
CO37aBaTh MHOKECTBO oOpalieHunii K 6a3e NaHHBIX, 3aMeJ|JIsIsT BbITIOHE-
HMe 3aIpoca M 3acTaBiisisl cepBep 6a3bl JAHHBIX PAOOTATh MHTEHCUBHEE.
CmotpuTe pasgen 14.5.1, rme npMBOOUTCS CpaBHEHME YeThIpeX TUIIOB 3a-
I'PY3KM CBSI3aHHBIX TaHHBIX.

COBET [axke eciay Bbl HACTPOWIM PEJSILMOHHOE CBOJMCTBO [JISI
OTJIOKEHHOJ 3arpysky, MOKHO JTOOUTBHCSI TOBBINIEHNMS TTPOU3BO-
IUTETLHOCTY 3a CUeT mobasieHus Metoaa Include K BUPTYaabHO-
MY peJsILIMOHHOMY CBOMCTBY. OT/IOKeHHas 3arpy3ka YBUAUT, UTO
CBOJCTBO OBUIO 3arpy>keHO, M He CTAaHeT 3arpyskaThb ero cHoBa. Ha-
puMep, ecyii U3SMEHUTD MePBYI0 CTPOKY M3 IUCTUHra 2.9 Ha con-
text.BookLazy.Include(book => book.Reviews).Single(), TO 3TO
YMEHBIIINUT KOJIMUECTBO 3aIIPOCOB K 6a3e JaHHBIX A0 OHOTO.

Ucnonb3oeaHue eblyUCeHUS HA CMOpPOHe
KaueHma: aoanmauyus 0aHHbIX HA NOC/Ie0HeM
amane 3anpoca

Bce 3ampocsl, KOTOpbIe Bbl Buaenu 10 cux mop, EF Core moxkeT mpeobpa3so-
BaTh B KOMaH/Ibl, KOTOPbIe MOKHO BBITIOJMHSTh Ha cepBepe 6a3bl JaHHBIX.
Ho B EF Core cy1iecTByeT goiuticieHue Ha CIMOpoHe KAUueHmd, TI03BOJISIoIee
BBITOJIHSTD KOJ, Ha TIOC/IeHEM JTalle 3ampoca (Ioc/IeJHsIs 4acTh ¢ Select
B 3aIpoce), KOTOPbI Heb3sl Tpeobpa3oBaTh B KOMAHAbI 6a3bl JAHHBIX.
EF Core BbINO/IHSET 3TU KOMaHAbl, He TIOAJePXKMBaeMble CepBEPOM, ITOCTIEe
TOTO Kak JaHHbIe BepHYTCS 13 6a3bl JaHHBIX.

EF6 BprunwieHMs Ha CTOpPOHE KJIMEHTAa — 3TO HOBAs U IOJie3Has
dbynakums B EF Core.
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BbIunc/ieHre Ha CTOPOHE KJIMEHTA JaeT BO3MOXKHOCTD aJal TMPOBATh UU
M3MEHSTD JaHHbIE B MOCIIEAHEN YacTy 3arpoca, YTO MOKeT M36aBUTh Bac
OT HeOOXOAVIMOCTH TIPUMEHSITD JIOMOTHUTETBHBIN 3Tar 06paboTKy mociie
3ampoca. B pasgene 2.6 Mbl UCTIONb3yeM 3Ty GYHKIMOHAIBHOCTDb, YTOObBI
CO371aTh CITMCOK aBTOPOB KHWUTY, pa3fie/eHHbIX 3amsaThiMu. Ecmu He mc-
MOJTb30BaTh BHIUMC/IEHE HA CTOPOHE KJIMEHTA [JIsT 3TOM 3a/1auM, TO HY)KHO
Oymer (a) OTIIpaBUTh 06PATHO CITMCOK BCEX MMEH aBTOPOB U (6) m06aBUTh
IOTIOTHATENNbHBIN 3Tan 06paboTKM TOC/Ie 3arpoca, UCIMOob3yst foreach,
YTOOBI MPMMEHUTb KOMaH/y string.Join K aBTOpam KaskI0il KHUTH.

Mpepynpexpaenue: EF Core BbIGpOCUT UCKNIOUEHME,
€C/iM He CMOXKeT npeobpasoBartb Baw LINQ

o EF Core 3 ntoboi kof LINQ, KoTopblii Henb3s 6bino npeobpa3oBaTb B KO-
MaHAy 6a3bl AaHHbIX, BbINONHANCS B NPOrpaMMe C MCMOb30BaHWEM BbIYMUC-
NIEHUs Ha CTOPOHE KMeHTa. B HEKOTOPbIX CyYasx TakoM NOAXOL MOXKET Npu-
BOAWTb K KpanHe HeaddeKTUBHbIM 3anpocaM. (1 nucan ob 3ToM B nNepBOM
nspanun.) EF Core 3 U3MeHUN 3Ty CUTYaLLMIO, YTOObI 3TO BbIYMCIIEHNE UCTIONb-
30BaNoCh TONbKO Ha nocnenHem atane LINQ-3anpocos, He No3Bonsgs npous-
BOAMTb He3(EKTUBHbIE 3aMpoChl.

OpHako 37O M3MeHeHue co3paeT apyryto npobnemy: ecam LINQ-3anpocsl
Henb3s npeobpas3oBaTb B KOMaHAbl 6a3bl AaHHbIX, TOo EF Core BbiBpocuT
nckntoyeHme InvalidOperationException c coobueHneM could not be
translated. [pobnema coOCTOMT B TOM, YTO 3Ty OWMOKY MOXHO MONYYUTb
TOMIbKO MPU MOMbITKE BbINOAHWUTL AAHHbIA 3aMpoC — a Bbl HE XOTUTE, YTOObI
3Ta oWM6BKA NPOM30LLIA B MPOMBILLIEHHOM OKPYXXeHum!

B 3T0# KHure 5 6yny nomMoraTh BaM nucaTb 3anpochl, KOTopble 6yayT paboTaTh,
HO Mpw paboTe co CIOXHbIMM 3aNPOCaMMU MOXKHO NIErKO MOYyYMTb HE COBCEM
npasunbHoe LINQ-BbipaxeHue, YTo NpuBEeLEeT K BOSHMKHOBEHWIO UCKIIHOYe-
Hus InvalidOperationException. Takoe MHOrAA NPOUCXOLUT U Y MEHS, XOTS
a xopowo 3Hato EF Core. Mo3Tomy B rnaBe 17 1 pekoMeHAy NPOBECTU MO-
AyNbHOE TeCTMPOBAHME J0CTyNna K 6ase AaHHbIX C peanbHOM 6330/ AaHHbIX
U/ UMETb HABOP MHTErpaLLMOHHbBIX TECTOB.

Ins oToOpaskeHUsT CIMCKa KHUT B TIpuioskeHUM Book App Heob6xo-
IVMO (a) M3BJIeUb BCE MMEHA aBTOPOB I10 MOPSIAKY M3 Tabmuibl Authors
" (6) 06BeIVHUTD UX B OIHY CTPOKY C 3alSIThIMU MEXKIy MMeHaMu. BoT
TpMMep 3arpy3Ku ABYX CBOMCTB: BookId u Title, 0GBIUHBIM CIIOCOOOM,
U TPETBhErO CBOJCTBA, AuthorsString, ¢ UCIIOMb30BaHMEM BbIUMCIEHUS Ha
CTOpOHE KJIMeHTA.

Jiuctuur 2.10 3anpoc ¢ MeTonoM Select, BKIOYaloLWmiA B ce6s He

oTHocswyoca K SOL koMaHay string.Join

var firstBook = context.Books
.Select(book => new

{
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Komanpa book.BookId,
string.Join book.Title,
BbINONHSAETCS AuthorsString = string.Join(", ", 3T YacTM MOXHO npeobpasosath B SQL
Ha K/ueHTe book.AuthorsLink 1 3anyCTUTb Ha cepeepe
B NPUNOXKEHUM .OrderBy(ba => ba.Order)
.Select(ba => ba.Author.Name))

}

).First();

BeinosniHeHMe 3TOro Kopa [jisi KHUTM, Y KOTOpPOW OBa aBTopa, Ikek
u KW, IPUBEIET K TOMY, UTO AuthorsString OymeT comepskaTb CTPOKY
«JIkexk, [IKmLT», a BookId u Title 6ymyT MMeTh 3HaUEHME COOTBETCTBYIO-
X cToy6b1oB B Tabuie Books. Ha puc. 2.9 nokasano, uto auctuHr 2.10
OymeT 06pabaThIBATHCS B UETHIpE ITAlla. SI X0Uy COCpeaOTOUMUTHCS Ha JTa-
e 3, roe EF Core BBINIOJHSIET KO/, KOTOPBI HE yAaJIOCh ITpeobpa3oBaTh
B SQL, Ha CTOpPOHE K/IMEHTa.

1. EF Core TpaHcnupyer 3anpoc B: 2. Buinonnsie komanabl SOL
* KOMaHpbl, KOTOpble MOXHO 3aMmyckaTb Ha cepBepe 6asbl AaHHbIX; 1 BO3BPALLAET AaHHblE
* KOAI, KOTOPbIi OMKEH 3aMyCKaTbC HA CTOPOHE KNMEHTA B NPUNOXKEHUN
Moxet pabotatb
Ha cepBepe 6asbl JaHHbIX
context.Books EF Core SQOL server

.Select(p => new D

TpaHcnaums
{ 3anpoca basa
...etc. NaHHbIX

He pabotaeT Ha cepBepe 6a3bl AaHHbIX

string.Join(", ", ”?Ck" 1 )
new []{"Jack, Jill")) "Jill" "Went up the hill"
"Jack, Jill"
Koa npunoxerus
BookId: 1
Title: "Went up the hill"J
AuthorsString: "Jack, Jill"
I\
i

3. BoinonHseT KoMaHAbl, He OTHOCAWMECS 4. EF Core co3aaer Knacc M HacTpauBaet
K 6a3e fiaHHbIX, B NPUNOKEHUU CBOWMCTBA ANS BO3BPALLAEMbIX AAHHbIX

Puc.2.9 Hekotopble yacTtu 3anpoca npeo6pasytorcs B SOL 1 BbinonHsiorcs B SQL
Server; ocTaBLIascs YacTb, string.Join, aomkHa BbinonHaTbca EF Core Ha ctopoHe
K/IMEHTa A0 TOro, Kak 06beAUHEHHDII pe3y/bTaT BEPHETCS B KOA NPUIOXKEHUS

[pumep u3 suctuHra 2.10 JOBOJIBHO MPOCTOIl, HO HYKHO OBITH OCTO-
POXKHBIM TIPU WCIIOJIb30BAHUU CBOMCTBA, CO34ABAE€MOTO BbIUMCIEHNEM
Ha CTOpOHE KiueHTa. MCromb30BaHue 9TOTO BHIYVMCIEHUS [IJIST CBOCTBA
03HAYaeT, UTO Bbl HE MOXKETE UCIIOIb30BATh 3TO CBOWCTBO B KaKOIi ObI TO
Hu 6bUT0 KOoMaHge LINQ, kotopast 6ymeT co3maBaTh 3alpochl 6ase maH-
HBIX, HATIPUMep /ISl COPTUPOBKYU Win GUIbTPALlMK STOTO CBOVicTBA. Eciu
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BBI 9TO CIejlaeTe, TO MOJlyunuTe UckiIrodeHmne InvalidOperationException
¢ coobiennem could not be translated. Hampumep, Ha puc. 2.9 eyt BbI
TIOIBITAETECh OTCOPTUPOBATD WM OTGUIBTPOBATH AuthorsString, To mo-
JyyuTe uckiIouyeHue could not be translated.

Co3daHue cn10M4HbIX 3aNPocos

3yu4nB OCHOBBI BBITIOJTHEHMSI 3aIIPOCOB K 6ase MaHHBIX, PACCMOTPUM
MIPMMEPBI, KOTOPbIE Yallle BCTPEUAIOTCSI B PeabHbIX MPUIOKEHUSIX. MbI
CO3IaaMM 3aIpoC, KOTOPBIV TTepeunciIseT Bce KHUTY B TpuiIoskeHmn Book
App, MCTIONb3YsT psAl GYHKIMOHATbHBIX BO3MOKHOCTEI, BKIIIOUAs COPTU-
POBKY, GWIbTpaINio 1 pa3bueHmne Ha CTPAHUITbI.

MosKHO €O371aTh OTOOpa’keHUe KHUTU, UCIIOIb3ysl HEMeAJIEHHYIO 3a-
rpy3Kky. CHavasia BbI 3arpy>kaeTe BCe MaHHbIe; 3aTeM 0ObeAVHsIeTe aBTo-
POB, PACCUNTHIBAETE CTOMMOCTD, ITOJICUNTHIBAETE CPEIHMIA PEMATUHT U T. 1.
[Tpo6iema ¢ 3TUM MOAXOMOM 3aK/ITIOYAETCS B TOM, UTO, BO-TI€PBBIX, BBI
3arpyskaeTe JaHHbIe, KOTOPbIe BAM He HY)KHbBI, a BO-BTOPBIX, COPTUPOBKY
¥ GUIBTPAINIO HEOOXOMMMO BBITIOIHSTh BHYTPY Balllero MPWIOXKEHMS.
Iyt mpuoskeHust Book App 13 3Toit I1aBbl, KOTOPOE HACUUTHIBAET OKOJIO
50 KHUT, KOHEYHO, MOKHO 3aTPY3UTb BCe KHUTY U CBSI3Y B TIAMSITh, @ 3aTEM
OTCOPTUPOBATH WV OTGMIBTPOBATH UX B MIPUIOKEHMM, HO TAKOM TOIXO
He cpaboraer ajis1 Amazon!

Bonee mopxopsiiee pelieHne — BBIUNCINTDb 3HaUeHMst BHyTpu SQL Serv-
er, YTOObI MOSKHO OBIJIO BBIMIOJIHUTH COPTUPOBKY U GUIBTPAIIMIO IO TOTO,
KakK TaHHbIe BEPHYTCS B MIpWIOKeHMe. B ocTaBuIeiics 4acTu 3TOM TT1aBbl
MbI 6yIeM MCIIONIb30BaTh BHIOOPOUHYIO 3arpysKy, KOTOpas OObeauHseT
BBIOODP, COPTUPOBKY, GUIBTpANIO U pa3bMeHue Mo CTPaHUIIAM B OIUH
60JIBIIOI 3aIpoc. B 3TOM pasmesie Mbl HAUHEM C BbiOopa. OmHAKO, ITpesk-
Ile YeM TpOJIeMOHCTPUPOBATh BHIOOPOUHBIN 3aIPOC, KOTOPBIN 3arpyska-
eT JaHHble KHUTYM, BEPHEMCSI K OTOOPakeHWI0 MHGOPMALNY 0 KHUTEe
«Quantum Networking» 13 Hauaja miaBbl. Ha aTOT pas Ha puc. 2.10 moxa-
3aHbI oTHenbHbIe LINQ-3ampochl, He06X0ayMble IS TIOTYIeHUsT KasKIoTo
(bparmeHTa JaHHBIX.

ODTO TPYIHBIN ISl TOHMMAaHMS PUCYHOK, IOTOMY UTO 3aIIPOChI, HEOOXO-
IVMbIe JIJIST TIOTyYeHMST BCeX MAaHHbIX, CJIOKHBIE. YUUTBIBAS 3Ty AMarpaM-
My, IOCMOTPMM, KaK CO3JaTh 3aI1poc Jy1s1 Bbibopa Kuuru. HauHeM c kimacca,
B KOTOPBII BbI COOMpaeTech MOMECTUTh JaHHbIe. DTOT TUIT Kjacca, KOTO-
PBIii CYIIIeCTBYET TOBKO JIJISI TOTO, YTOOBI COOPATh BOEAMHO HYKHbIE BaM
IlaHHbIe, Ha3bIBaeTCs Mmo-pasHomy. B ASP.NET sto ViewModel, HO maHHBI
TePMMH TAKKe MeeT IPyTyie 3HaUeHMsI ¥ BApMaHThI MCIIOb30BaHMS; T10-
9TOMY 1 Ha3bIBAIO 3TOT TuM Kiacca Data Transfer Object (DTO). B mucTuH-
re 2.11 noka3zan DTO-knacc BookListDto.

OMPEOENIEHUE CymiecTByeT MHOXECTBO OIpeJeNeHnil 00bek-
Ta niepefgaun aaHHbix (DTO), HO TO, KOTOpPOe MOAXOAUT [JISI MOe-
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ro ucrnonab3oBauust DTO, 3ByUNMT Tak: 3TO «OOBEKT, UCITOIb3YEeMbIii
IJIST MHKAICY/SIIUY TaHHBIX UM MX OTIPABKM U3 ONHOI TMOACUCTe-
MbI TIpuioskeHMs B Apyryio» (Stack Overflow, https://stackoverflow.
com/a/1058186/1434764).

context.Books.Select(p =>

string.Join(",",
p.AuthorsLink
.OrderBy(q => q.Order) context.Books.Select( context.Books.Select(
.Select(q => q.Author.Name))) p => p.Title) p => p.reviews.Count)

context.Books.PublishedOn

context.Books.Tags

Select(p =>
p.TagId).ToAN

context.Books.Select(p => | Vot 5.0 by 2
p.Reviews.Select(q =>
(double?)q.NumStar_s)/ <25 $219.00, $226-66 save, 51 if
.Average())

context.Books.Select(p =>
p.Promotion == null
? p.Price : p.Promotion.NewPrice)

context.Books.Select(
p => p.Price)

\

Qﬂantum Networkin

by Future Person

|4

Published on 01/01/2057

[ Categorie Networking, Quantum

put

context.Books.Select(p =>
p.Promotion == null
? null : p.Promotion.PromotionalText)

Puc.2.10 OtpenbHble 3anpocbl, HEO6X0AUMbBIE A5l NOCTPOEHUS OTOGpaXKeHUs
CMMCKA KHUT, CO BCEMM YacTMM 3anNpoca, MCNo/b3yeMbIMMU Al NPenoCTaBleHUs
3HayeHus, Heo6Xxo0AMMOro ANA 3ToM YacTu oTobpaxkeHuns. HekoTopbie 3anpochbl
npocTbie, HanpuMep NOJy4YUTb Ha3BaHUe KHUIU, HO ApyrMe He TaK O4YeBUAHbI,
HanpuMep BblYMCIEHUE CPEAHEN OLLEHKM MO OT3biBaM

Jiuctuur 2.11  Knacc BookListDto

public class BookListDto
public int BookId { get; set; } J

{
public string Title { get; set; }
public DateTime PublishedOn { get; set; }
%—»»public decimal Price { get; set; }
public decimal
ActualPrice { get; set; }
public string

Bam noHapo6uMTCA NEpPBUYHBIN KNHOY, €CNIU KNUEHT
H)XMMAET Ha 3anKCb, YTOObI KYMUTb KHUTY
BbINO/IHUTL COPTUPOBKY MO HEid,
No3TOMY HaAi0 BK/KUHUTD ee

LieHa - 0bb1yHas
unu promotional.NewPrice, ecnm ectb

Xots gara ny6aukauum

He oTobpaxaeTcs, Hy)XXHo byaeT
06bluHas

LieHa KHUI1

Cpentee PromotionPromotionalText { get; set; } P .

3HaveHune scex public string AuthorsOrdered { get; set; } eknamMHbIA Te'f“’
NOKa3bIBAKLLMIA,

rosocoB 6o

null, ecm public int ReviewsCount { get; set; } €CTb /I HOBaA LieHa

public double?
ReviewsAverageVotes { get; set; }
public string[] TagStrings { get; set; }

ron0coB HeT

UMEH aBTOPOB, pa3Ae/ieHHbIX
3anaTbiMU
KonuuectBo niopei, ocTaBUBLIMX
OT3bIBbl MO KHUIE

CTPOKa ANA XpaHeHUa CNUCKa
KHUTU

Teru (. e. kaTeropuu) ans 3Toi


https://stackoverflow.com/a/1058186/1434764
https://stackoverflow.com/a/1058186/1434764
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Iyt paboThI C BBIGOPOUHOII 3arpy3Koii y Kiacca, KOTOPbIii GymeT momy-
YaTh JaHHbIE, JO/KEH ObITh KOHCTPYKTOP IO YMOTYAHMUIO (KOHCTPYKTOP
6e3 mapaMeTpOB), KJIaCC He JO/DKeH ObITh CTATUYECKNM, a CBOJICTBA TOJIK-
HbI MUMETb OTKPbITbIe METO/IbI 3aTTUCH.

3aTeM MbI CO3[IaI/M 3aIIpOC Ha BHIOOPKY, KOTOPBI 3aIIOJTHUT BCE CBOJi-
cTBa B BookListDto. [TockoabKy HaM HYKHO MCITOb30BaTh 3TOT 3aIpoC
C IPYTMMM 4acTSIMU 3aI1pOCa, TAKMMM KaK COPTUPOBKA, GUAbTpaLys 1 pas-
OueHMe Ha CTPAHMIIbI, TO MbI BOCITOJIb3yeMCsl TUIIOM IQueryable<Ts> mis
co3maHus MeTona MapBookToDto, KOTOpbIN MpuHMMaeT IQueryable<Book>
1 Bo3Bpaiaet IQueryable<BookListDto>. TOT MeTOA MOKa3aH B CJieIyI0-
meM juctuHre. Kak BuaHO, Select 06beIMHSIET BCE OTAEIbHbBIE 3aITPOCHI,
KOTOpbIe BbI BuAenu Ha puc. 2.10.

Jlucturr 2.12  3anpoc c Select s 3anonHeHus BookListDto

public static IQueryable<BookListDto>
MapBookToDto(this IQueryable<Book> books)

Mpuxumaer IQueryable<Book>
u Bo3Bpawaet |Queryable<BookListDto>

{
return books.Select(book => new BookListDto
{
BookId = book.BookId,
Title = book.Title, MpocTble KoUK CyLiecTBYHOLMX CTONGLIOB
Price = book.Price, B Tabaunue Book

PublishedOn = book.PublishedOn,
ActualPrice = book.Promotion == null | BbluMcnser 0bbIuHYH LEHY UM LieHY

? book.Price Mo peKNaMHOM aKLMK, eCU TaKas
: book.Promotion.NewPrice, CBAI3b CyL|eCTBYET
PromotionalText | PromotionPromotionalText =
3aBMCHT OT TOTO, book.Promotion == null
ecTb 2 PriceOffer > null Monyyaet MaccuB MMeH aBTOpOB
ANS 3TO# KHUIU : book.Promotion.PromotionalText, B MPaBU/IbHOM NOPAAKE.
AuthorsOrdered = string.Join(", ", Mi Mcnionb3yem BbluucreHHs
book. AuthorsLink Ha CTOpOHE K/IMeHTa, IOTOMY 4TO
.0rderBy(ba => ba.Order) XOTMM, 4TO6bI UMEHa aBTOPOB
.Select(ba => ba.Author.Name)), Gbinn 0BbeAnHEHDI B OAHY CTPOKY
ReviewsCount = book.Reviews.Count, Yro6b1 EF Core npespatun
HyxHo ReviewsAverageVotes = Average B SQL-komaHay
paccuuTaTh book.Reviews.Select(review => AVG, HyxHO npeobpasoBaTtb
KONMYECTBO (double?) review.NumStars).Average(), NumStars B (double?)
0T3bIBOB TagStrings = book.Tags Maccue Teros (kateropwui)

.Select(x => x.TagId).ToArray(), | ans atoit KHuru
s
}

MPUMEYAHUE OTnoenbHbIe YaCTH BLIODOPOUHOTO 3aIIPOCa U3 JIUC-
TUHTA 2.12 TpemCcTaBsSIOT co607 MOBTOPSIOMINIACS KO, KOTOPBIi
51 yHOMMHaJ, pacckasbiBasi 0 MOMeHTe 03apeHus B riase 1. [71aBa 6
ITO3HAKOMMUT BacC C MHCTPYMEHTaMM OTOGpaskeHusT, KOTOpbIe aBTO-
MaTU3UPYIOT GONBIIYIO YaCTh HAIIMCAHMS STOTO KO, HO B TIEPBOIt
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YaCTU KHUI'U 4 Oal0 BeCb KO IMOJTHOCTBIO, YTOOBI BBI Buae/namnm BCIO
KapTHUHY. By,[[bTe YBEPEHDI, UTO €CTh crioco6 dABTOMATU3MPOBATD BbI-
IIOJIHEHME 3allIPOCOB, I'le UCITIOIb3YEeTCA MEeTO[, Select, 1 3TO MOBBI-
CUT Ballly IPOAYKTUBHOCTbD.

Meton MapBookToDto ucronb3yeT naTrepH «O6beKT—3armpocy; OH Mpu-
Humaert IQueryable<T> u Bo3BpaiaeT IQueryable<T>, YTO MO3BOJISIET UH-
KaICy/IMpoBaTh 3alpoc WM YacTh 3ampoca B Merope. Takum o6pasom,
3arpocC U30/IMPOBAH B OHOM MeCTe, UTO YIIPOIllaeT IMOUCK, OTIAAKY U Ha-
CTPOJIKY MPOU3BOAUTENILHOCTM. MbI TAK)Ke OyZE€M UCITOIb30BaTh ITOT MAT-
TepH [IJI COPTUPOBKU, GUIBTPAIINM U Pa30MeHNsT Ha CTPAHUITBL.

MPUMEYAHUE [laHHBIN MATTEPH MOJIE€3€H MIPU MOCTPOEHUNU Ta-
KUX 3aIIPOCOB, KaK BbIBOJ, CIIMCKAa KHUT B TOM IIpUMepe, HO CYIIeCT-
BYIOT U a/JibT€pPHATMBHbBIE TIOAXO/bI, HAIIpUMep MaTTepH «Pernosnu-
TOPUI».

Mertop MapBookToDto B .NET HasbIiBaeTCst Memodom paciuupeHusi. T
MEeTOIbI TTO3BOJISTIOT 00beAMHSITH O6BEKTHI 3aITpoca B II€TIOUKY. Bbl yBUIM-
Te, KaK MCITOb3YeTCs 9Ta LeTlovuKa, B pasgene 2.9, Korma Mbl 00beIHUM
KakAyI0 4aCThb 3aIIpOCa Ha BBIBOJ, CITMCKA KHUT JJISI CO3/IaHNSI OKOHYATEb-
HOT0, COCTaBHOTO 3aIpoca.

NMPUMEYAHUE MeTom MOXeT CTaTh METOIOM paCIIMPEeHNs, eC/IU
(a) oH 06BSIBIIEH B CTATMYECKOM Kitacce, (6) MeTo SIBJISIeTCS CTaTu -
4yeCcKuM U (B) Ilepe[ IepBbIM [apaMeTpoM UIeT KJIIUeBoe CJI0BO
this.

O6BeKThI 3aMpoca IMIPMHUMAIOT Ha Bxome IQueryable<T1> 1 Bo3Bpalla-
10T IQueryable<T2>, O3TOMY ITOJIYYAETCsI, UTO MbI JOOABJIsIEM KOMAaHIbI
LINQ B IQueryable<T1>. MOXHO [00aBUTh ellle OAMH OOBEKT 3arpoca
B KOHEII WJIN, eCJT Bbl XOTUTE BBITIOTHUTD 3a1IpOC, 106aBUTh KOMAH Iy BbI-
nonHeHus (cm. puc. 2.8), Hanpumep Tolist, IS BBINIOJIHEHUS 3ampoca.
Bbl yBUAMTE 3TOT IMOAXOM, B AeiiCTBMUM B pasmeie 2.9, Korga Mbl 00beni-
HMM OOBEKTHI 3aIIpoca BbIGOpa, COPTUPOBKM, (PUIBTpaLIM U pa3bueHus
Ha cTpaHuilpl, KoTopblie EF Core rpeBpamiaeT B JOBOJIbHO 3(PGEKTUBHbIN
3arpoc K 6ase JaHHBIX. B mraBe 15 Mbl mpopaboTaeM cepuio HaCTPOEeK
MIPOM3BOIUTETBHOCTH, YTOOBI CAEIATh 3aIIPOC Ha MOTyUeHMe CIIMCKa KHUT
ele 6pICTpee.

NMPUMEYAHUE PesynbpraThl 3TOro 3ampoca MOXHO YBUIETD,
KJIOHMPOBaB Kof, 13 peno3utopus Git, a 3aTem 3amycTuB NPUIO-
skeHye Book App yokanbHO. MeHio Logs (CKypHastbl) ITOKaskeT BaM
SQL, McItoab3yeMblii JIs1 3aTPy3KM CIIMCKA KHUT C BbIOPAHHBIMU
BaMM IlapaMeTpaMyM COPTUPOBKMU, QUIbTPAIUM U pa3OUeHus I10
CTpaHuLaM.
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XpaHunuiwe
JaHHbIX
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3HakoMcmeo ¢ apxumekmypoli NpunoxeHus
Book App

S mo>kmasnicst MOMEHTA, YTOOBI IIOTOBOPUTD O Ay3aiiHe MpuIokeHus: Book
App, IOTOMY UTO Ternepb, KOTa Mbl CO34a1M Kiiacc BookListDto, 3TO LOMK-
HO MMeTb 60s1bIlle cMbIcaa. Ha JaHHOM aTare y Hac eCThb KJIacChl CYIITHOCTe
(Book, Author 1 T. i.), KOTOpbIE OTOOPAXKAOTCS B 6a3y JAHHBIX C IIOMOIIbIO
EF Core. Taxske y Hac ecTb Ki1acc BookListDto, KOTOPBIN COmEPIKUT JaHHbIE
B TOIt (hopMe, KOTOpast Hy>KHA CTOPOHE MPeCTaBAeHMS — B JaHHOM CJTyyae
Be6-cepBepy ASP.NET Core.

B mipocTom mpuioskeHUM MOKHO TTOMECTUTD KJIacChl CYIIIHOCTeH B OJHY
ranky, DTO B gpyryto 1 T. 1. Ho maske B HEOOIBIIOM ITPUIOKEHNUM, TAKOM KaK
npusioskeHue Book App, momo6Hast mpaKkTyKa MOKeT COMBATh C TOJIKY, ITOTO-
MYy YTO IIOJXO[I, KOTOPBIi BbI MCITONb3yeTe ¢ 6a30¥1 JaHHBIX, OTIMYAETCS OT
TTO[IX0/1a, KOTOPBIN BbI MCIONb3yeTe TIPY OTOOpaKEHUY JAHHBIX KIMEHTY.
[Mpuuuun paspenenust orsercrBeHHocTH (http://mng.bz/7Vom) racur, uTo
MporpaMMHOe o6GecIieueHte TOKHO ObITh Pa36UTO Ha OTHAEe/IbHbIE YaCTM.
Hampumep, 3ampoc K 6a3e JaHHBIX JJ1s1 OTOOpasKeHMsT KHUT He IOJIKeH CO-
JepxkaTb Kof, co3natoinii HTML-Kopg, [J1s1 moKa3a KHUT ITOJIb30BaTeIo.

MO3KHO pa3menTb YaCTy IPpUIoKeHust Book App pasHbIMU criocobamu,
HO MbI GyJIeM MCITO/Ib30BaTh PACIIPOCTPAHEHHbII MM3aiiH, KOTOPbI Ha3bI-
BaeTCsI MHO20C/I0UHOU apxumekmypoii. DTOT TIOAX0, XOPOIIo paboTaeT [yist
npunoxenuit .NET masnoro u cpengHero pasmepa. Ha puc. 2.11 nmokasaHa
apxXuUTeKTypa mpuiokenns Book App 13 9Toit I/1aBbl.

Loctyn ApanTepbl,

K I@aHHbIM Takue Kak / HTML-
BookListDto Beb- CTpaHMLLbI

1. Knaccel 1 0ObEKTDI npUnoXeHue

2 e 3anpocos ASPNET Core
2.EF Core ™~ JavaScript /
DbContext Ajax
Datalayer ServiceLayer BookApp bpaysep

N J
NG

Hassanus npoekTos B npunoxexuu Book App

MHorocnoitHas apxuTeKkTypa ana npunoxenus Book App. PasmelyeHne yacreit kopga

B OTAEJIbHbIX MPOEKTaX NO3BOJIAET YeTye 00603HauUTL d)yHKIJ.OHa.ﬂ KQXXA0M YacTu. DataLayer,
Hanpumep, AOMKeH 6eCcnoKoUTbCA TONIbKO 0 6a3e AaHHbIX M He AO/MKEH 3HATb, KaK AaHHble
6y.u.yT UCNoNb30BaTbCA, — NPUHUMUN pa3geneHna OTBETCTBEHHOCTU B [EACTBUU. CTpe.ﬂKM Bcerga
YKa3blBalOT B/1IeBO, NOTOMY 4YTO HUXKecCToALLue (CIIEBa) NPpOEeKTbl HE MOryT NONY4YUTb AOCTYN

K BbllWwecToAwmMMm (cnpaBa) NpoeKTamM

Tpu 60JBIIMX MIPSIMOYTOJbHMKA — 3TO MpoekThl .NET, MeHa KOTOpbIX
yKa3aHbl BHM3Y. Kiacchl ¥ KO, 3TUX TpeX MPOEKTOB pasesieHbl CJIeLyr0-
MM 06pa3oM:


http://mng.bz/7Vom
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DataLayer — OCHOBHOe BHMMAaHMe B 3TOM (JIO€ YAEJseTCs AOCTY-
my K 6ase JaHHBIX. B 3TOM ITpoeKTe HAaXOASTCS KJIAacChl CYIIHOCTEN
u DbContext npuiokeHusl. DTOT CJIOV HAYEro He 3HAeT O CJIOSX, KO-
TOpbIe HAXOSITCS HAJZl HUM;

ServiceLayer — 3TOT CJIOVi AeiicTByeT Kak ajanrtep Mexnay DataLayer
u Be6-npunoxkenueM ASP.NET Core, ucronb3ys DTO, 06beKTbI 3a-
mpoca 1 pa3janyHble KIaCChl IJIS1 BBITTOTHEHUSI KOMaH/I. igest cocTouT
B TOM, uTO cJ10i1 ripeacTtaBiaeHuss ASP.NET Core gomkeH CTOJIBKO BCe-
ro cuenatb, 4To ServicelLayer repemaeT JaHHbIe, MOATOTOBIEHHbIE
ILJISI OTOOpaskKeH s ;

BookApp — vnaue cnoii npedcmasgienus — OpeHTUPOBAH Ha MpeCcTaB-
JIeHe JaHHbIX B yIOOHOM 1,15 ITosib30BaTesis Bue. Cioii mpeacrasiie-
HUSI TO/DKEH (POKYCHMPOBATHCS TONIBKO HAa B3aMMOJIEICTBUM C TIONb30-
BaTeJIeM, ITI03TOMY 10 BO3MOXKHOCTM MbI YOMPaeM OTCIO/Ia KaK MOKHO
6osbllle Belleif, Kacaroummxcss 6a3bl JAHHBIX M agalTalyy JAaHHbIX.
B npuioskenny Book App MbI 6yieM MCIIONIb30BaTh BEO-TIPUIOKEHME
ASP.NET Core, obcmyskuBatomiee B ocHoBHOM HTML-cTpaHuUIIbI ¢ He-
O0IBIIMM KOJIMYEeCTBOM JavaScript, paboTaltomiero B 6paysepe.

Vcrionb30BaHMe MHOTOCIONHOM apXUTEKTYphl [OelaeT IIPUIOKeHNe
Book App HeMHOTr0 60J1ee CJIOSKHBIM IS TOHMMAaHMsI, HO 9TO OJMH U3 CII0-
CO00B CO3JaHMsl pPeajbHbIX MPWIOKEHNI. VICII0Ib30BaHMe CJI0EB TaKKe
obyervaet MoHMMaHMe MMpegHasHavueHysI TOTO MIM MHOIO ydyacTKa Koja,
IIOTOMY UTO KOJ] pasHbIX CJIOEB HE CMEIlMBAeTCs.

Lob6aensem copmuposKy, punsmpayuro
u pasbueHue Ha CMPAHUUbI

Paso
pabo

OpaBIINCh CO CTPYKTYPOIi ITPOEKTa, MOKHO OBICTpee IMPOMOJIKUTD
Ty ¥ CO3[aTh OCTaBlliMecs OOBEKTHI 3ampoca Mjisi OKOHYATeIbHO-

ro OTOOpakeHMs CIMCKA KHUT. Sl HAUHY C TOTO, YTO MOKaKy BaM CKPMH-

mIoT

(puc. 2.12) c sanemMeHTaMu yIIpaBieHUs COPTUPOBKOI, GuibTpaluei

" pa3bueHneM Ha CTPAHUIIbI, UTOOBI Y BaC ObUIO MPENCTaBIEHME O TOM,
YTO BBI peasin3yere.

CopTMpOBKa N0 OLEHKaM, AaTe NY6ANKALMM U LieHe

(no Bo3

Sort By

pacTanmio 1 y6bIBaHMI0)

Filter Type Filter By Page Page Size

sort by... v By Year published. v 2015 v 1 of 1 10 v

Votes 1

Publication Date 1 \ \

Price
Price

t @unbrpaums no aate ny6aukauum u oueHkam  PasbueHue Ha CTpaHMLbI:
HOMeEp U pa3Mep CTpaHULibl

Puc.2.12 Tpu KOMaHAbI — COPTUPOBKA, PUAbTpaLMA U pasbrueHne no CTpaHuuaMm, -
KaK NOKa3aHO Ha AOMaLuHel cTpaHuLe npunoxkeHusa Book App. MoxHo yBuaetb 3ty
CTpaHULYy B AEeWCTBUM, €CNIU 3aNyCTUTb NPUIOKEHUE U3 NpunaraeMoro penosutopus Git
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2.8.1 Copmupoeka KHU2 no yeHe, dame Ny6AUKAYUU U OUEHKAM
nokynameneii

Coptuposka B LINQ BeinosniHsercss merogamu OrderBy u OrderByDescen-
ding. B xauecTBe MeTOHa pacuMpeHus Co3aeTcsl 00beKT 3ampoca Order -
BooksBy, KaK IMoKa3aHo B CJIeLYIOIeM JIUCTUHTe. Bbl yBUOUTE, UTO TIOMUMO
napameTtpa IQueryable<BookListDto> 3TOT MeTOA MPUHMMAET IMapameTp
enum, oTIpef eSO I HYKHBIN IT0JIb30BaTeNI0 TUIl COPTUPOBKMA.

Jiuctuur 2.13 Metop, OrderBooksBy

public static IQueryable<BookListDto> OrderBooksBy
(this IQueryable<BookListDto> books,

OrderByOptions orderByOptions) U3-3a pa3bueHna Ha CTpaHuLbl BCEraa
{ HY)XHO BbINO/HATL COPTUPOBKY.
switch (orderByOptions) Mo yMonuaHHio copTpoBKa
{ BbINO/HSAETCS N0 NEPBUYHOMY K/HOUY.
case OrderByOptions.SimpleOrder: 310 Aenaercs GbICTPO
return books.OrderByDescending(
X => x.BookId);
case OrderByOptions.ByVotes: YropsaoueHue KHUr B 3aBUCUMOCTH OT
return books.OrderByDescending(x => | ronocoe. Kuuru,y KOTOpbIX HET HU OAHOTO
x.ReviewsAverageVotes); ronoca (o3spataetcs null), uayT BHU3Y
case OrderByOptions.ByPublicationDate:
. Ynopspgouenue no aare ny6aukauum,
return books.OrderByDescending( BBEPXY - CAMblE CBEXME KHHTH
X => x.PublishedOn);
case OrderByOptions.ByPriceLowestFirst: .
return books.OrderBy(x => x.ActualPrice); Ynopsinoyetue "oaKTya"fHOM
case OrderByOptions.ByPriceHighestFirst: LIEHE C y4ETOM peknamHon
return books.OrderByDescending( ieHbl (Mo Bo3pacTaHkio
x => x.ActualPrice); 1 N0 YObIBaHUIO LieHbI)
default:
throw new ArgumentOutOfRangeException(
nameof (orderByOptions), orderByOptions, null);
}

Br130oB MmeTona OrderBooksBy BO3BpalllaeT MCXOAHbIN 3aIPOC C COOTBET-
CTBYIOIIEeN KoMaHIo% coptupoBku LINQ, nobaBieHHOI B KOHIlE. DTOT 3a-
TMIPOC MepenaeTcs CIeAyIIleMy 00beKTY 3a1Ipoca, WiV eCTY Bbl 3aKOHUMITH,
TO BbI3bIBAETCSI KOMaH/1a [IJis [I0JTy4YeHsl pe3y/ibTaTa, Hanpumep Tolist.

MPUMEYAHUE [aske ecyiv IOb30BaTEIbh HE BHIOEPET COPTUPOB-
Ky, OHA BCe paBHO OyeT BhITIOJNIHEHA (CM. oriepaTop SimpleOrder),
IIOTOMY 4YTO BbI OyzieTe JCIONMb30BaTh pa30yeHNe Ha CTPaHWUIIbI,
MIPeIOCTaBJISISt TOJILKO OJHY CTPAHUITY 3a pa3, BMECTO BCEX JaHHBIX,
a SQL o6s13aTesrbHO TpebyeTcsl COPTUPOBKA JTaHHBIX IS KOPPEKT-
HOTro pa3bueHust Ha cTpaHuLbl. Hambomee s pekTuBHAsI COPTUPOB-
Ka BBITIOJTHSIETCS 10 TTIEPBUYHOMY KITIOUY, TTOSTOMY I10 YMOTUaHUIO
BbI OyZieTe MCI0Ib30BaTh €T0.
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2.8.2 Quaempayus KHU2 no 200y nybaukayuu, Kameaopusm
U OueHKam nokynameneii

OunbTpalys, co3ganHast st mpuiokeHust Book App, HEMHOTO CJIOKHee
110 CpaBHEHMIO C COPTUPOBKOI, pacCMOTpeHHOM B pasmene 2.8.1, moto-
My YTO CHayasa Mbl 3aCTaBJIsIEM TIOKYIIaTe/IsT BBIOPATh HYKHbIN €My THUIT
dunbpTpa, a 3aTemM BbIOpaTh (paKkTMUECKOe 3HaueHue (GuiabTpa. 3Haue-
Hue puabTpa A1 Votes mpocToe: 3T0 Ha60p GUKCUPOBAHHbBIX 3HAUEHUIA
(4 wnu BhILIE, 3 WM BBILIE U T. A.), & I KaTeropuu 3T0 TagIld. Ho mig
(unbTpauum 1o gaTe Hy>KHO HaiiTU JaThl Ty6IMKaIINii, YTOObI IOMECTUTh
MX B BBINAJAIOUINIA CITMCOK.

BynmeT moyunTenbHO B3IJISIHYTh Ha KOZ, AJI1s1 OTipefe/ieHNs aT BbIITyCcKa
KHUT, TIOTOMY UTO 3TOT KO — XOPOIINii Mpumep o0beanHeHUs] KOMaH/
LINQ pjis1 co3maHusl OKOHUATEIbHOT'O BBINTAAAIOIIEro CIiicka. Bor ¢par-
MeHT Koja 13 metoga GetFilterDropDownValues.

Jiucturr 2.14  Kop AN co3paHMs CMCKA AaT BbIMYCKa KHUT

3arpyaer KHUrH, OTGUNLTPOBLIBAS BYAYLIME KHUTH;
3aTeM BbIGMPAET roAbl, KOFAA 3TU KHUIM GblaM ONY6MKOBaHbI

var result = _db.Books Merop Distinct

.Where(x => x.PublishedOn <= DateTime.UtcNow.Date) y6upaer ay6nukare
.Select(x => x.PublishedOn.Year) 13 CnucKka rofos
Distinct() < Bk
.OrderByDescending(x => x)

Ynopsnouenre | Select(x => new DropdownTuple

no roaam, { HakoHel, 1 uCnonb3yio ABa BbIYUCIEHUS

HaBepxy = Value = x.ToString(), Ha CTOpOHe K/MeHTa, 4To6bl Npeo6pasoBath

camblii 3 Text = x.ToString() 3HaueHus B CTPOKU
noceAHnit roA 1y ToList();
var comingSoon = _db.Books. BosBpaluaer true, ecim KHUra U3 ciucka
Any(x => x.PublishedOn > DateTime.Today); | elie He ony6MKoBaHa
if (comingSoon) [Llob6aBnset GUnbTp «roToBATCA K BLIXOAY»
result.Insert(@, new DropdownTuple | Ang Bcex Byaywwmx KHUr

{

Value = BookListDtoFilter.AllBooksNotPublishedString,
Text = BookListDtoFilter.AllBooksNotPublishedString

1K

return result;

Pe3ynbTat 3TOr0O KOJIa — CIIMCOK Iap Value/Text, Ioe XpaHUTCS TOJ, ITy6-
JMKaLH, a Takke pasgen «[0TOBSTCS K BIXOAY» [JisSi KHUT, KOTOPbIE ellle
He OmyOGMMKOBaHbI. DTU [JaHHbIE ITPEBPAIIAIOTCS B PaCKPbIBAIOLIMIACS
HTML-cmnincok ¢ momortisio ASP.NET Core 1 oTipaBJIslloTCsI B 6paysep.

B ciemyromeM JIMCTUHTE ITOKa3aH 0ObEKT 3a1poca, FilterBooksBy, mpu-
HMMAaIIINIi B KaueCTBe BXOJHBIX JAHHBIX YacTh Value pacKpbIBAIOIIETrOCs
CITJCKA, CO3MAHHOTO B IMCTUHTE 2.14, TUTI0C TUIT QUIbTPALIUY, 3aIIPOIIeH-
HbII TTOKyTIaTeIeM.
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public static IQueryable<BookListDto> FilterBooksBy( B metoa nepenaetcs vn
this IQueryable<BookListDto> books, bunbTpa u 3HadeHve punbTpa,
BooksFilterBy filterBy, string filterValue) BbiGpaHHoe nob3oBaTeNeM
{
if (string.IsNullOrEmpty(filterValue)) | Ecnu 3Hauenue punbtpa He 3agaHo,
return books; Bo3BpaaeMm IQueryable 6e3 u3meHeHui
switch (filterBy) Ecm GunbTp He BbIGpaH,
{ Bo3BpalwaeM IQueryable 6e3 u3MeHeHHi
case BooksFilterBy.NoFilter:
return books; ®unbTp no ronocam
case BooksFilterBy.ByVotes: B°3Bpam‘afT To"bKO,KHMm
BeiGupaer nioGbie var filterVote = int.Parse(filterValue); | | CPEAHEN OLEHKOM Bullue
KHWIY € KaTeropueit return books.Where(x => 3Hauehwus filterVote. Ecnu
Tag, cooTBeTcTByIOWei x.ReviewsAverageVotes > filterVote); | | M@ KHHIY HET OT3BIEOB, TO
filterValue case BooksFilterBy.ByTags: cBoiicTBo ReviewsAverageVotes
return books.Where(x => x.TagStrings Gyner umers sHavetme
Any(y => y == filterValue)); null, a npoBepka Bceraa
case BooksFilterBy.ByPublicationYear: Bo3apaaer false
if (filterValue == AllBooksNotPublishedString)
return books.Where(
Ecau 6b1n BbIGpaH X => X.PublishedOn > DateTime.UtcNow); Ecnuy Hac ecTb
BapuaHT «[oToBATCA KOHKPETHBIiA rof, To
K BbIXOZY», BO3BpaLLaioTcs Var filterYear = int.Parse(filterValue); (GunbTpyeM no Hemy.
TONIbKO Te KHHrH, KoTopbie Feturn books.Where( 06paTuTe BHUMaHMe,
eliie He ony6AMKOBaHbI x => x.PublishedOn.Year == filterYear YTO MbI TaKXe yaansem
&& x.PublishedOn <= DateTime.UtcNow); Gynywme KHurM (ecmn
default: nonb3oBarteNb Bbibpan
throw new ArgumentOutOfRangeException Aarty B 3TOM roay)
(nameof (filterBy), filterBy, null);
}
}

2.8.3

JApyaue napamempei punbmpayuu: nouck mexkcma
no onpedenieHHoli cmpokKe

MO3KHO 6bIIO GBI CO3[IaTh MHOKECTBO APYTUX TUIIOB (GUIBTPOB / TIOVICKOB
10 KHUTAM, ¥ OUeBUIHbBIN KaHAUIAT — 3TO TMTOUCK MO Ha3BaHMI0. Ho HyX-
HO y6emuThbcst, uTo KoMaHael LINQ, KoTopble BbI MCITONIb3yeTe MIJIs IToMCKa
B CTPOKe, BBITTOIHSIOTCS B 6a3e JaHHbBIX, TOTOMY UTO 3TO OymeT paboTaTh
HaMHOTO JIy4llie 3arpy3Ku BCeX MaHHbIX U GWIbTpAUU UX BHYTPU TIPU-
noskenus. EF Core mpeo6pasyert ciemyroninii komg C# B LINQ-3ampoce B KO-
MaHIy 6a3bl JaHHBIX: ==, Equal, StartsWith, EndsWith, Contains u IndexOf.
B Ta6:1. 2.1 mokasaHbl HEKOTOPbBIE M3 ITUX KOMaH/, B 1€/ iICTBUMN.

Eute ogHa BakHas Belllb, KOTOPYIO HY)XHO 3HaTbh: UyBCTBUTEIbHOCTH
K PEerUCTPy CTPOKOBOTO MTONCKA, BBIMOIHSIEMOTO ¢ MOMOIIbI0 KoMaH I, SQL,
3aBMCUT OT TUTIA 6a3bl JaHHBIX, 8 B HEKOTOPHIX 6a3aX JAHHbIX 9TO IIPABUJIO
HasbIBaeTcs conocmasnenuem (collation). TTo ymonuaHuio B 6a3e JaHHBIX
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SQL Server Mcroab3yeTcst COMOCTaBaeHue 6e3 yyeTa perucrpa, mod3Tomy
Mmouck Cat mMpuBeHeT K MOMCKy cat u Cat. MHOXecTBO 6a3 maHHbIX SQL
110 YMOTYaHUIO HEUYBCTBUTENbHBI K PETUCTPY, HO B Sqlite mOMCK MOKHO
BECTU C YYETOM peructpa u 6e3 Hero (CM. MOIY/IbHbII TecT ChO2_String-
Search 13 perno3uTopus AJIs1 MoTydeHus 6osee mogpo6HO MHGOpMAaLVN),
a B Cosmos DB noycK BefeTcs ¢ yudeToM perncrpa no yMmoa4aHuIo.

Ta6nuua 2.1 Mpumep ctpokoBbix koMaHa, .NET B 6a3e aaHHbIx SOQL Server

CrpokoBas komaHaa [pumep (HaxoAauMT 3aroNnoBOK Co CTPOKOi "The Cat sat on the mat.")

StartsWith var books = context.Books

.Where(p => p.Title.StartsWith("The"))
.ToList();

EndsWith var books = context.Books

.Where(p => p.Title.EndsWith("MAT."))
.ToList();

Contains var books = context.Books

.Where(p => p.Title.Contains("cat"))

EF Core 5 mpemocTasisieT pa3jinyHble CIIOCOObI HACTPOIKYU COMOCTAaB-
neHust B 6a3ze maHHbIX. OGBIYHO COIMOCTaBJIEHME HACTPAUBAIOT IJis BCeli
6a3bl JaHHBIX MM OTIpee/IeHHOrO CTO/OIa (omucaHo B paszgene 7.7), HO
TaKke MOXKHO OIpeJle/IUTh CONIOCTaBIeHNE B 3aIIpoce C TOMOLIbI0 MEeTOLa
EF.Functions.Collate. Ciemytomuii pparMeHT KOa yCTaHABAMBAET CO-
roctasjeHue SQL Server. 3To 03HAaYaeT, YTO JaHHBIN 3ampoc 6yIeT cpaB-
HMBATb CTPOKY, UCIIONbL3YS conocTabneHne Latinl_General_CS_AS (c yue-
TOM PerucTpa):

context.Books.Where( x =>
EF.Functions.Collate(x.Title, "Latinl_General CS_AS")
== "HELP" //This does not match "help"

NMPUMEYAHUE OrmpeneneHye TOro, 4YTO SIBASIETCSI BEPXHUM pe-
TUCTPOM B OOJIBIIIOM KOJUYECTBE SI3BIKOB CO MHOKECTBOM BUIOB
MMIChMa, — CJIOKHAs mpobieMa! K cuacTbio, pesiyoHHbIie 6a3bl JaH-
HBIX BBITIOTHSIOT 3Ty 3a/ia4y Ha MPOTSKEHMM MHOTUX JieT, a B SOL
Server cyrmiectByeT 605ee 200 cortocTaBIeHNIA.

Emre omHa cTpokoBas komaHaa — 3To SQL-komanpga LIKE, K KOTOpOit
MO>KHO MOTYUYUTh JOCTYII yepe3 MeTof, EF . Function.Like. OHa obecreun-
BaeT IIPOCTOe COMOCTaB/IeHN e C 06pa3I[OM, UCITONb3Ys _ (HUKHEee Ioguep-
KMBaHMe) [T COTIOCTaBJIE€HMSI OTHOTO CMMBOJIA U 3HAK % [IJIs1 COMOCTaB-
JIeHMSI JII060r0 KOIMUYeCTBa CUMBOJIOB.

Cnepnytomiuit hparMeHT Kofa COOTBeTCTBYeT ¢dpase "The Cat sat on the
mat." u "The dog sat on the step.", HO He "The rabbit sat on the hutch.",
IIOTOMY UTO J/THA CJI0Ba rabbit 6osblie Tpex 6YKB:

var books = context.Books
.Where(p => EF.Functions.Like(p.Title, "The ___ sat on the %."))
.ToList();
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2.8.4

fhaBa 2 BesinosHeHue 3anpoca K 6ase 0aHHbIX

APYIUE BAPUAHTbI 3AMPOCA: CJIOXKHbIE 3AMPOCHI (GROUPBY,
SUM,MAXUT.LA.)

B 3TO0J1 M1aBe paccmMaTpuBaeTCs IMIMPOKMIA CIIEKTp KOMaH 3ampoca, HO
EF Core MoOeT TpaHCIMPOBATh TOpa3ao 60sibilie KOMaHI, B G0JbIIMHCTBO
6a3 maHHbIX. B pasnesne 6.1.8 ommcaHbl KOMaHIbI, TPEOYIOIIVE TOSCHEHNS
MM HaTMCaHUs 0c060ro Kopa.

Pasz6ueHue KHU2 HA cMpaHuULbI 8 CNUCKe

Ectu BbI XOTh pa3 UCMonb3oBaiu mouck Google, aTo 3HAUMT, UTO BBI UC-
MONIb30BaIM pas3bueHue mo crpaHumam. Google mpeacTaBiseT repBbie
IeCSTh VIV BPOJie TOTO PEe3yJIbTaTOB, 4 OCTAJbHbIE PE3YIbTAThl MOKHO
MIPOCMOTPETH C TIOMOIIBIO TTepexoa Ha MoCIeayone cTpauuilpl. Harre
npuiaoxkeHne Book App ucronb3yeT pa3bueHye Ha CTPAHUIbI, KOTOPOE
OYEeHb IIPOCTO peain30BaTh C IOMOIILI0 MeTOHOB Skip 1 Take.

Xots gpyrve 06BEKTHI 3aITpoca ObUIM MPUBSI3aHbI K KiIaccy BookList-
Dto, motomy uTo LINQ-KoMaHbl pa36MeHNsT Ha CTPAHMUIIBI OU€Hb ITPOCTHI,
MOYKHO CO3[IaTh YHUBEPCATbHBIM 0OBEKT 3aIrpoca, KOTOPbIii 6yaeT pabo-
TaTh C JIO6BIM 3arpocoM IQueryable<T>. DTOT 0OBEKT IOKA3aH B CIedy-
foreM juctuHre. OH MCIONb3yeT MOoTydYeHre HoMepa CTPaHUIIbI B Ipa-
BWIbHOM AMalia3oHe, HO IpyTasl 4acTb MPWIOKEHNS MO/DKHA JeIaTh 3TO
B TI060M CJTyuae, YTOOBI OTOOPAKATh MPAaBMIbHYIO0 MHGOPMAIINIO O CTpa-
HUIIAX Ha 9KpaHe.

Jiuctuur 2.16 YHuBepcanbHbii MeToA Page

public static IQueryable<T> Page<T>(
this IQueryable<T> query,
int pageNumZeroStart, int pageSize)

if (pageSize == 0)
throw new ArgumentOutOfRangeException
(nameof(pageSize), "pageSize cannot be zero.");

if (pageNumZeroStart != 0) MponycKaeT npaeuabHoe
query = query . KO/IMYECTBO CTPaHML,
.Skip(pageNumZeroStart * pageSize);

return query.Take(pageSize);<<—————————————{np"""”?eT“"c"OA"”pa3Mepa
} TeKyLei CTpaHULbI

Kak s ckazan paHee, pa3bueHye Ha CTPaHUIIBI pAa6OTAET TOIBKO B TOM
wIyvae, eCiv JaHHBIE yIIOpsigoueHbl. B mpotuBHOM cnyuae SQL Server cre-
HepupyeT VCKIIOUeHNe, TIOTOMY UTO peSIMOHHbIe 6a3bl JAHHBIX He ra-
PaHTUPYIOT NOPSIAOK, B KOTOPOM BO3BPAILlalOTCsI JaHHbIE; B PeSILMOHHOI
6a3e IaHHBIX HET MOPSIIKA CTPOK 110 YMOTUYAHUIO.
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Cobupaem ece smecme: o6veduHeHue
06vekmoe 3anpoca

MBI paccMOTpeny Kaskablii 0OBEKT 3ampoca, HeOOXOAMMBbIi IJIsT Cco3aa-
HMSI CITMCKA KHUT IJ1s1 IpuiioskeHust Book App. Terneps mopa IMocMOTpPeTb,
KaK OOBeIVHUTD 3TU OOBEKTHI IJI CO3[aHMsI COCTABHOTO 3arpoca, YTo-
66l paboTaThb C caiiToM. IIpeMMyIIecTBO MOCTPOEHMSI CIIOKHOTO 3aIrpoca
M3 OTHEeIbHbIX YacTell 3aK/I0YaeTcsl B TOM, UTO TaKo¥ MOAXOH, yIIpolaeT
HamycaHue ¥ TeCTUPOBaHMe O6IIero 3ampoca, MOTOMY YTO MOXKHO ITpO-
TeCTMPOBATh KaXKAYI0 YaCTh 10 OTAETbHOCTH!.

B nuctunre 2.17 mokasaH kiacc ListBooksService, y KOTOpOro ecTb
OoIVH MeTop, SortFilterPage, MCIOMb3YIOIMINIT BCe OOBEKTHI 3a1Tpoca (BbI-
60p, COPTUPOBKA, GUIBTPOBAHME U pa3dbMeHMe Ha CTPaHUIIbI) AJIS CO3a-
HMSI COCTAaBHOTrO 3ampoca. Takke emy Heo6xonyum DbContext nmpuaoskeHUs
L7 IOCTyTIa K CBOMCTBY Books, KOTOpoe MpefoCcTaBsieTcsl uepe3 KOHCT-

PYKTOD.

COBET B mmctunre 2.17 XUPHBIM MIPUQPTOM BbIEIEH METO[
AsNoTracking. OTot MeTop, He mo3BossieT EF Core menaThb CHMMOK
OTCIEXUBAHUS (CM. pUc. 1.6) [IJisT 3aIIPOCOB C OCTYIIOM TOJBKO Ha
YTeHMe, YTO JejaeT 3alpoC HeMHOTO ObICTpee. BbI MO/KHBI MC-
TI0JIb30BaTh €r0 B JIIOOBIX 3aIIpOCcaxX C JOCTYIIOM TOJbKO HA UTEHME
(B KOTOPBIX BBl UMTAETEe JaHHbIe, HO HUKOTA He OOGHOBJISIETE UX).
B maHHOM ciyyae MblI He 3arpy’kaeM HUKaKMe KIacChl CYIITHOCTEH,
II03TOMY 9TO jiniitHee. Ho s moMecTuI ero Tyaa, YTo6bI HAalIOMHUTb,
4YTO 3TO 3aMpocC C JOCTYIIOM TOJIbKO Ha UTEHUe.

Juctunr 2.17 Knacc ListBookService, npeaocTaBnsiowmi

OTCOPTUPOBaHHbIN, OTPUNAbTPOBAHHDbIA U NOCTPAHUYHDIN
CMNMUCOK

HaumHaert ¢ Bbibopa cBOICTBA

public class ListBooksService Books 8 DbContext npunoxetus
{ Mockonbky 3T0T 3anpoc
private readonly EfCoreContext _context; € AOCTYNOM TONbKO Ha
L. . yTeHue, 06aBNAeM MeTO
public ListBooksService(EfCoreContext context) A . A
{ .AsNoTracking
_context = context; Wcnonb3syet o6bekT
} 3anpoca Bbi6opa, KoTopbIi
BbIGMpaeT/BbluMCASET
public IQueryable<BookListDto> SortFilterPage HY)KHbIE eMy AaHHble
SortFilterPageOptions options
{ ( gebp P ) Llo6aBnser KOMaHAb!
var booksQuery = _context.Books €«———— ANA yNOPAA0UUBAHHA
.AsNoTracking() == AaHHbIX
C MCNONb30BaHUEM

.MapBookToDto() <
.0rderBooksBy(options.0OrderByOptions)

3aAaHHbIX NapaMeTpoB
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.FilterBooksBy(options.FilterBy, Do6aBnsieT KOMaHAbI
Mpumenser options.FilterValue); | ana gunsTpauum AaHHbIX
KOMaHAbI options.SetupRestOfDto(booksQuery); <«
pasbuenms Ha 3tom atane HacTpauBaetcs

Ha CTpaHULbI return booksQuery.Page(options.PageNum-1, KOIMYECTBO CTPaHML
options.PageSize); u nposepsercs, uto PageNum

} HaXOAMTCA B NPaBUILHOM

} AvanasoHe

Kaxk BuauTe, ueThipe 06beKTa 3a1ipoca — BbI6OP, COPTUPOBKA, GUIbTpa-
1Ms ¥ pa3bueHre Ha CTPaHUIIbI — JOGAB/ISIIOTCS 110 ouepeny (9TO Ha3biBa-
eTcs yenoukoii) ajist GopMUPOBAHMSI OKOHUYATETBHOTO COCTABHOIO 3aIpo-
ca. O6bpaTuTe BHMMaHMe, UTO Kof, options.SetupRestOfDto(booksQuery)
repeq 0ObEKTOM 3alipoca pas3bueHus Ha CTPaHMIIbl OTBeUaeT 3a TaKue
Bell, KaK KOJIMUeCTBO CTPaHNII, TapaHTUIO, YTO PageNum HaXOAUTCS B IIpa-
BUJIbHOM Jiaria30He, U BbITIOJTHEHV e HeCKOIbKUX IPYTUX BCIIOMOTaTeb-
HBIX OIlepaluii. B rmaBe 5 mokasaHo, Kak BbI3bIBaeTcs ListBooksService
B BeO-nipwitoskeryyt ASP.NET Core.

Pe3ome

YTo6bl MOMYYUTH OOCTYH K 6ase AaHHBIX JIIOOBIM CIIOCOG0OM uYepes
EF Core, Heo6xomuMmo ompenennTb DbContext mpuioxkeHus.

3anpoc EF Core coCcTOMT M3 Tpex YacTeli: CBOMCTBO MNPUIOKEHUS
DbContext, cepust komang LINQ / EF Core 1 KomaHa AJ1sT BbIIIOJTHEHMSI
3ampoca.

Ucnonb3yst EF Core, MOXXHO CMOJEeJIMPOBATh TPU OCHOBHbBIE CBSI3U
B 06a3e JAHHBIX: «OOMH K OTHOMY», «OIMH KO MHOTMM>» U «MHOTME KO
MHOTUM». [Ipyrue CBSI3U pacCMaTpUBAIOTCS B IiaBe 8.

Kraccsr, kotopeie EF Core orobpaskaeT B 6a3y JaHHBIX, Ha3bIBAIOTCS
Kaaccamu cywjHocmeti. I MICIIONb3YIO 9TOT TEPMUH, YTOOBI TOAUYEPKHYTh
TOT (aKT, YTO KjIacc, 0 KOTOPOM s TOBOPIO, oTo6paskaetcs EF Core B 6a3y
JaHHBIX.

Ecnu BBI 3arpykaeTte Kacc CyIHOCTH, TI0 YMOTYAaHUIO OH He 3aTpyskaeT
HU OJHY U3 CBOUX CBsi3eli. Hampumep, mpu 3ampoce Kiacca CyIHOCTU
Book ero cBOJiCcTBa CBsI3€ii 3arpy>keHbl He 6yayT (Reviews, AuthorsLink
u Promotion); OHM OCTaHyTCS paBHbI null.

MOYXHO 3arpy3UThb CBSI3aHHBIE TAHHbBIE, TPUKPETJIEHHbIE K KIacCy CYIII-
HOCT¥, YeTIPbMSI CIToco6aMu: HeMeJIeHHas 3arpy3Ka, IBHasl 3arpysKa,
BBIOOPOYHAS 3arpy3Ka ¥ OTJIOKeHHasI 3arpy3Ka.

BrruncyieHne Ha CTOpOHE KJMeEHTa MO3BOJISIeT TOCIeAHEMY 3Tary 3a-
mpoca comep>kaThb METOIbl, TaKMe KakK string.Join, KOTOpble HeIb3S
npeo6pas3oBaTh B SQL-KOMaHIbI.

S ucnonb3yio TepMUH 006ekm 3anpocad Ijist 0603HaueHMsI MHKATICY/IMPO-
BAHHOIO 3aMpoca MM YacTy 3ampoca. ITY 0ObEKThI YaCTO CO3TAI0TCS



Pe3tome 101

Kak metonpl pacuupenus .NET, a 9TO 03Ha4aeT, UYTO MX MOKHO JIETKO
CBSI3aTh B IIEMIOUKY, ITOIOOHO TOMY, Kak ruinetcs LINQ.

BbIi60p, COpTUPOBKA, PUALTPALIMS U pa3dMeHue Mo CTpaHuliaM — 3TO
OOBbIYHBIE 3aIIPOCHI, KOTOPbIE MOKHO MHKAICYJIMPOBATh B OOBEKT 3a-
mnpoca.

Ecnu Bbl BHMMaTeIbHO nuiieTe cBou LINQ-3ampockl, TO MOXeTe Iiepe-
MEeCTUTb arperMpoBaHHbIe BbIUMCIEHMS, TakMe Kak Count, Sum 1 Ave-
rage, B peSIIVOHHYIO 6a3y TaHHBIX, YIyYIIas TPOU3BOIUTETbHOCTD.

s untaTteneit, 3HakombIx ¢ EF6.x:
MHOTMe KOHILIeMNMM, OTIMCAaHHbIe B 9TO I71aBe, Takue ke, Kak U B EF6.x.
B HeKOTOpPBIX cayyasx (Harpumep, HeMeJjieHHasl 3arpy3Kka) KOMaHbl
u/unmu KoHurypanyus EF Core He3sHAUMTETbHO MEHSIOTCSI, HO YacTo
B JIYYIIIYIO CTOPOHY.



H3meHeHue codepicumozo
O0a3bl OAHHBIX

B smolii enase paccmampuearomcs cnedyroujue memoi:
CO3[aHMe HOBOM CTPOKM B TabnuLe 6a3bl AaHHbIX;

0OHOBNIEHME CYLLECTBYHOLWMX CTPOK B Tabnmue 6a3bl AaHHbIX
Ana AByX TUNMOB I'IpVI}'IO)KEHMVI;

06HOBNEHME CYLHOCTEN CO CBA3AMM «OAMH K OLHOMY», KOAMH
KO MHOTUM» U KMHOI'ME€ KO MHOITMM»;

yAaneHne OTAeNbHbIX CYLLHOCTEN M CYLLHOCTEN CO CBA3SIMM U3
6a3bl OAHHbIX.

B m1aBe 2 MbI pacCMOTPE/IM, KaK BBIMOTHSATh 3aIlIpOChl K 6a3e JaHHbIX.
B 9T0j% I71aBe Mbl ITePEXOAUM K M3MEHEHMIO COMePKMMOro 6a3bl JaHHbIX.
Vi3MeHeHMe OAHHBIX COCTOUT M3 TPeX dacTeil: co3maHue HOBBIX CTPOK
B Tabiuile 6asbl JAHHBIX, OOHOBJIEHME CYIIECTBYIOIIMX CTPOK U UX yaa-
Jlenne — u g 6ymy pacckasbiBaTh O HUX MMEHHO B TakoM mopsake. Cre-
ate (Cospganme), Update (O6HoBIeHMe) U Delete (YoaneHue) Hapsimy ¢ Read
(UreHne) (uto cornacHo TepmuHonornu EF Core siBisieTcsl 3arpocom) —
9TO TOHSITHS 6a3bl JAHHBIX, OMMCHIBAIOINNE ITPOUCXOAsIIee B Heli. YacTo
BMECTO 3TUX YEThIPEX CJIOB MCITOIb3yeTcs ux abbpeBuarypa — CRUD.

Mb1 6yzieM MCIOIb30BaTh TY ke 0a3y JaHHBIX, UTO U B IVIaBe 2, KOTO-
pasi COmEeP>KUT KJIAcChl CYLIHOCTeN Book, PriceOffer, Review, BookAuthor
U Author. OTu KJacchl 06GeCIIeunBalT XOpOIIMii HA6Op TUIIOB CBOJCTB
Vi CBSI3€71, KOTOPbIE MOYKHO MCIT0/Ib30BATh [1JIsI M3YUeHMs pa3INUHbIX IPO0-
JIEM ¥ TIOJIXOJIOB K M3MEHEHMIO JaHHbIX B 6a3e maHHbIX yepe3 EF Core.
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[lpedcmaensem ceoiicmeo cyuwiHocmu State

[Tpeskme ueM MPUCTYIUTD K OMMCAHNUIO METOIOB N06aBIeHVST, OOHOBIEHUS
WJIN yOAmeHUs CYIHOCTENM, XOUy MTO3HAKOMUTb BacC CO CBOMCTBOM CYIIIHO-
ctu EF Core State. 9TO CBOJICTBO obGecreuMBaeT elle OOMH B3IV Ha TO,
Kak pa6otaet EF Core, 4TO IOMOKET BaM ITOHSITb, UTO ITPOMUCXOOMUT, KOIma
BbI T0OaBIIsieTe, OOHOBIIIETE WM YOAISIETe CYITHOCTM.

JI106071 9K3eMILISIp Kaacca CYIIHOCTU MMeeT cocTosiHMe (State), K KO-
TOPOMY MOSKHO TOJMYYUTb OOCTYI, MCIIOAb3YSl CJIEAYIOUIYI0 KOMaHAY:
context.Entry(someEntityInstance).State. State coobumaer EF Core,
YTO JieIaTh C 3TUM 3K3eMIUISIpPOM IIPM BbI30Be MeTonda SaveChanges. BoT
CIMCOK BO3MOYXHBIX COCTOSIHMI M TOTO, YTO MPOUCXOOUT, €C/I BbI3BaTh
SaveChanges:

Added - cylmIHOCTh HeOOXOAMMO CO371aTh B 6ase maHHBIX. MeTom
SaveChanges BCTaBJISIET €€;

Unchanged — CyIITHOCTh HAXOAUTCS B 6a3e JaHHbBIX 1 He OblJIa M3MeHe-
Ha. MeTopn SaveChanges UTHOpUDPYET ee;

Modified — CyIIHOCTb HAaXOAUTCSI B Oa3e JAHHBIX U OblIa M3MEHeHa.
Metop, SaveChanges OGHOBJISIET €e€;

Deleted — CyIIHOCTh HAaXOOUTCSI B 6a3e JAHHBIX, HO €e HYKHO yaa-
JuThb. MeTop SaveChanges ygassier ee;

Detached — cyniHOCTb He oTciexuBaeTcss. Mertop SaveChanges ee He
BUINT.

OGBIYHO BbI HE CMOTPUTE U HE U3MEHSIETe COCTOSIHME HATPSIMYIO. BbI
UCIIOTb3Y€eTe PasIMUHbIe KOMAH/IbI, IEPEUNCIEHHBIE B 3TOI IJIaBe, YTOObI
I06aB/IsITh, OGHOBJISATD WIM YAAISATb CYNTHOCTU. DTY KOMaHAbI TapaHTU-
PYIOT, UTO COCTOSIHME YCTAHABJIMBAETCS B OMcaexusaemoti cyujHocmu (CM.
ompepeneHne Hke). IIpu BbI3oBe MeTona SaveChanges OH CMOTPUT Ha BCe
OTC/IEXKMBAEMbIE CYITHOCTY M MX COCTOSIHME, UTOObI PELIUTh, KaKue u3-
MeHeHUsT Heo6X0IMMO MPYMEHUTH K 6a3e JaHHbBIX. B ocraBlieiics yacTu
IJIaBbI I CChIJIAIOCh HA CBOMCTBO State CYLTHOCTH, YTOOBI ITOKa3aTh, Kak EF
Core pemiaert, KaKoi TUIT M3MEHEHMST IPUMEHUTD K 6a3e JaHHbBIX.

OMPEQENEHUE Omcaexusaemsle cyujHocmu — 3TO 3K3€MILISI-
PBI CYIITHOCTE, CUMTAHHbIE M3 6a3bl JAHHBIX C IOMOIIIBIO 3aITPOCa,
KOTOPBII He BK/IHYaI BbI30B MeToma AsNoTracking. Kak BapuaHrT,
TT0CJTe TOTO KaK SK3eMILISIP CYIITHOCTHM ObIT MCITOIb30BaH B KAUECTBE
napametpa o151 MetonoB EF Core (Hampumep, Add, Update min De-
lete), OH CTAHOBUTCS OTCJIEKMBAEMbBIM.

Co30aHue HosbIX cmpoK 6 mabauue

Co3sJaHMe HOBBIX JaHHBIX B 6a3e JaHHBIX — 3TO Job6aBieHMe (C IOMOLIbI0
SQL-komaHzabl INSERT B pesIMOHHON 6a3e AAHHBIX) HOBOI CTPOKMU
B Tabnuiy. Ecny, HanpuMep, Bbl XOTUTe N06ABUTh HOBOTO aBTOpa B IIPU-
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JoskeHne Book App, 3To 6ymeT Ha3bIBaThCS omepalyeii co3maHus B 6ase
JaHHBIX.

C touku 3penus EF Core, co3maHue HOBbIX JAHHbIX B 6a3e JaHHbIX SIB-
JISIeTCST caMOoii IIPOCTOII orepaiyeli 06HOBIeHMsT, TocKonbKy EF Core mo-
SKeT MPUHMMAaTh HAOOp CBSI3AHHBIX KJIACCOB CYH[HOCTEH, COXPAaHSITh UX
B 6a3y JaHHBIX ¥ CAMOCTOSITEIbHO pa36MpaThCsl C BHEIIHUMM KIIOUaMu,
HeOoOXOAMMbIMU [IJISI CBSI3bIBAHMS. B 9TOM pas3esie Mbl HAUHEM C IIPOCTOTO
TpMMepa, a 3aTeM IepeiigeM K 60j1ee CJI0KHBIM.

CamocmosmenvHoe co30aHue omaoenbHoli CywHocmu

HayHem c kjacca CyIHOCTHM, Y KOTOPOTO HET HaBUTAIIMOHHBIX CBOVICTB, TO
€CTh CBSI3€Ji C IPYrMMM TabmuiiaMu B 6a3e JaHHbIX. DTO PeAKUi IIpuMep,
HO OH ITOKa3bIBAEeT [IBa 3Talla Olepamnuy Co3aaHmsI:

nmobaBiieHue cyniHocTy B DbContext nmpuiokeHus ;
BbI3OB MeTozaa SaveChanges.

B aToM nuCTMHTE MbI CO3aeM 3K3eMIUISIp Kacca CYyH[HOCTU Example-
Entity u mo6aBiiseM HOBYIO CTPOKY B Tabmuily. CO3maHHbIi 9K3eMILISP
B JaHHOM C/Iy4ae corocTtaBiisieTcs ¢ Tabnuiieit ExampleEntities.

Jiuctunr 3.1  MpuMep co3paHns OTAENBHOM CYLLUHOCTU

var itenToAdd = new Examplentity WUcnonb3yet meton Add ans Ao6asnexus

{ - "Hell o ExampleEntity 8 DbContext npunoxenms.
' fiyflessage = "Hello Hor DbContext onpepensieT TabauLy, B KOTOPYIO HYXHO
b ee 406aBMTb, B 3aBUCUMOCTH OT TMNa NapameTpa

context.Add(itemToAdd); €«—————

context.SaveChanges(); <-———
ges() Boi3biBaeT MeTon SaveChanges u3 DbContext

npunoXxexHua ana 06HOBNEHUSA 6a3bl fAHHBIX

[TockoabKY BbI J00aBJiseTe SK3EMIUISIP CYIIHOCTM itemToAdd, KOTO-
pasi U3HAYaJIbHO He oTwiexuBanach, EF Core HauMHaeT OTCIEXNBATh €€
¥ yCTaHaBJMBAET [J151 ee CBOJMCTBa State 3HaueHue Added. [Tociie BbI3OBa
meTona SaveChanges EF Core HaxoOUT OTCIEXMBAEMYIO CYIIHOCTb TUIA
ExampleEntity c cocTosiHueM Added, T03TOMY OHa 106aBIISIeTCS KaK HOBasI
CTpOKa B TabMuIly 6a3bl JAHHBIX, CBSI3aHHYIO C K1accoM ExampleEntity.

EF6 B EF6.x HYXHO 6bUTO m06aBUTh itemToAdd B CBOJCTBO
DbSet<ExampleEntity> B DbContext mpuaoKeHMsI, HallpyuMep con-
text.ExampleEntities.Add(itemToAdd). JJaHHBII ITOAXOH, BCe ellle
akrtyaneH, HO EF Core mpencraBuia COKpalleHHbI BapUaHT 3aMlu-
CU, TOKa3aHHbIN B JIMCTUHTE 3.1, KOTOPBII IIPUMEHSIETCS K METO-
IaMm Add, Remove, Update 1 Attach (cm. miaBy 11 miist momyyeHust 10-
TIOJTHUTEIBHOI MHGOPMAINM O MoUIeTHNX ABYX MeTonax). EF Core
OTpenernsieT, KaKylo CYIIHOCTb Bbl MU3MEHSIeTe, ITISI/Is1 Ha TUII TIPeo-
CTaBJISIEMOTO BAMM 5K3eMILIsIpa.
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EF Core cosgaetr SQL-KoMaHIy mAJis OOHOB/IeHMsST 6a3bl JaHHBIX SOL
Server.

Jiucturr 3.2 Komanpbl SQL, co3paHHble ans BCTaBKM HOBOW CTPOKM

B Tabnuuy ExampleEntities

SET NOCOUNT ON;
INSERT INTO [ExampleEntities] | BcraBnser (cospaet) HoByH CTpOKY
([MyMessage]) VALUES (@pO); | BTabnuuy ExampleEntities

SELECT [ExampleEntityId]

FROM [ExampleEntities] CuMTbIBAET NEPBUYHBIN KloY

WHERE @@ROWCOUNT = 1 AND BO BHOBb CO3JaHHOIA CTPOKE
[ExampleEntityId] = scope_identity();

Bropas SQL-komaHpa, co3gaHHas EF Core, cumThIBaeT MepBUYHBIN
KJTIOY CTPOKM, CO3[ITaHHOI cepBepoM 6a3bl JaHHBIX. DTa KOMaH1a obecrie-
yMBaeT OGHOBJIEHNE TIEPBMYHOTO K/TI0YA Y MCXOIHOTO 9K3eMILIsIpa Examp-
leEntity, 4TOOBI BepCys CYIIHOCTY B TTAMSITH COBITaiasia C Bepcueii B 6ase
JaHHbIX. YTeHMe MepBUYHOTO K/IHUa Ba’KHO, IMOTOMY UYTO Bbl MOXETe
OOHOBUTH 3K3eMIUISIP CYIIHOCTY MO3Ke, a /I OOHOBJIEHMST 9K3eMIUISIpa
B 6a3e JaHHBIX TOTPEOYETCS IePBUYHBIN KITIOU.

EF6 Ilpm BbI30Be MeToza SaveChanges EF6.x mo ymomuaHnuio npo-
BepsieT JaHHbIe, UCIOAb3ysl CTAHIAPTHBIM MOAXOH K BaIuAALUU
.NET; oH mimer aTpuOyThl MPOBEPKU TAHHBIX M, €C/IM OHU TIPU-
CYTCTBYIOT, BbI3biBaeT IValidatableObject.Validate gjis Kiaccos
cymHocreii. EF Core He BK/IIOYAeT 3Ty QYHKIMIO M3-3a2 OOIBIIOTO
KOJIMYECTBa ITPOBEPOK, BBITIOTHSIEMBIX BO BHEIIHeM MHTepdeiice,
HO TIpY HEeOO6XOOMMOCTM J06aBUTh QYHKINIO ITPOBEPKM HETPYIHO.
B rnaBe 4 mokasaHo, KakK 3TO CJeaTh.

Co30aHue KHU2u ¢ om3bI60M

Tenepb IIOCMOTPMM Ha CO3JaHMe, BK/IIIoUariiee B cebst CBSI3U — B JaHHOM
cjiy4yae 3TO ,Z[O6aBJ'IEHI/Ie HOBOJ KHUTY C OT3bIBOM. XOT$I CO3JaHMe KIacCOB
CYMHOCTEﬁ HEMHOTI'O CJIOKHee, Yy 3TOT'O Ipoliecca Te Jke 1marm, 4Yto m'y Ha-
mIero nmpeapiayiiero BapmaHTa 6e3 cBsI3eii:

= HeKMM 00pa3oM Kjacc(bl) CYIIIHOCTE J06aBsie(10)TCs K OTC/IeKMBa-
embIM cymiHocTsIM EF Core ¢ coctrosiHuem Added;

= BbI3bIBAETCS MeTO[ SaveChanges, KOTOpPbBIV MMPOBepsSieT COCTOSIHME
BCEX OTCJIeXXKMBAEMbIX CYLIHOCTeN M BblmoiaHsgeT SQL-komaHay IN-
SERT 1151 BCEX CYIIHOCTEN C cOCTosiHMeM Added.

B 3TOM mpuMepe KUCIoNb3yeTcsl 6a3a JaHHBIX MpUIoKeHus Book App
¢ rabmuamu Books u Reviews. Ha puc. 3.1 mokazaHa yacTUYHAsI Iuarpam-
Ma 6a3bl JAHHBIX STUX TAOIUII.
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CywHoctb Book ¢ oaHUM 0T3bIBOM

Books Review

PK | Bookld — PK | Reviewld
CBA3b «OIMH KO MHOTUM»

Title VoterName

Description NumStars

... etc. Comment
[T | Bookid

Korna EF Core 3anucbiBaet 31y HoByto cyuHocTb Book

U ee CBA3aHHYI0 CyLHOCTb Review B 6asy AaHHbIX, OH

KOMMpYET nepBuuHbIA KNty Book, co3paHHbiii 6230/ AaHHbIX,

BO BHELUHMIi K/IHOY B CyWHOCTH Review
Puc. 3.1 Ta6auubl Books n Reviews. Y ctpoku Review ecTb BHELWHWI KNKOY, KOTOPbIiA
EF Core 3anonHseT 3HaueHueM NepBUYHOIO KJIl04a U3 CO3AAHHOM HOBOM CTPOKM
Tabnuupbl Books

B cnemyroiem JIMCTUHTE MbI CO3/IaeéM HOBYIO CYIIHOCTb Book 1 mo6aB-
JisieM B CBOVICTBO KOJUIEKI Y Reviews CYIITHOCTDb Review. 3aTeM BbI3bIBaeM
meTop, context.Add, 3a KOTOpBLIM c/lefyeT MmeTof, SaveChanges, 3amyCbIBa-
oMMt 06e CyIHOCTY B 6a3y JaHHbIX.

Juctunr 3.3  Mpu po6aBneHumn knacca cywHocTu Book Takke
[06aBNAIOTCA BCE CBSA3aHHbIE KNACChl CYLLHOCTEN

var book = new Book
{ Co3aaeT KHUry NoA Ha3BaHUEM
Title = "Test Book", Test Book
PublishedOn = DateTime.Today,
Reviews = new List<Review>() <———— Co3gaeT HOBYIO KONNEKLMIO OT3bIBOB

{
new Review
{
NumStars = 5, [Lo6asnseT oaMH OT3biB
Comment = "Great test book!", C COAEPXNUMBIM
VoterName = "Mr U Test"
}
}
b Wcnonb3syer metoa Add, uto6bl 406aBUTL KHUTY
context.Add(book) : B cBoicTBo DbContext npunoxenus, Books

. -
context. SaveChanges (); Boi3biBaeT MeTop, SaveChanges u3 DbContext npunoxenus

A9 06HOBNEHMS 6a3bl AaHHBIX. OH HAXOAUT HOBYH KHMTY,
B KOTOPOW €CTb KONNEKLMS, COAeP)KALLANA OBUH HOBbIH
0T3bIB, a 3aTeM f06aBnseT 06€e CYWHOCTH B 6a3y AaHHbIX

3mech cemyeT OTMETUTD, UYTO MbI TOOABISIEM TOIBKO KIACC CYITHOCTYU
Book, HO CBSI3aHHBIN KJIacc CYIIHOCTY Review TaKKe 3aIIMChIBAETCS B 6a3y
JaHHBIX. ITO IPOUCXOOUT U3-3a Toro, uto EF Core coBepinaeT 06Xof 110
BCEM CBSI35IM U HaXOIUT HOBBIN 9K3eMIUISIP Review, a TOCKOIBKY 3TOT K-
3eMIUISIp IMoKa He oTceskuBaeTcs, EF Core 3HaeT, YTO ero HY>KHO I00aBUTh
B 6a3y JaHHBIX.
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Kak 6buT0 TOKasaHO B MPOCTOM Ipumepe u3 auctunra 3.1, EF Core
OITpeiesieT, UTO JleJIaTh CO CBSI3aHHBIMU KJIacCaMM CYIIHOCTe, ToryJast
JIOCTYTI K UX 3HaYeHUsIM State. EC/in 3TO HOBBIe CBSI3aHHBIE 9K3€MIISIPbI
(eme HeusBecTHbIe EF Core), To EF Core HauHeT ux OTCIeXMBATh U 33/1a-
eT [Jj1s1 UX CBOiCTBa State 3HaueHue Added. Bo Bcex OCTa/IbHBIX CTydasix
EF Core 6GymeT NMOTUMHSITHCS CBOJCTBY State, MPUBS3aHHOMY K 9K3€M-
IUISIPY CYIIHOCTU. B McTUHTe 3.3 3K3eMIUIAp CYIIHOCTU Review ele He
nsBecteH EF Core, a 3TO 03HauaeT, YTO 3HAUeHMe ero CBOWCTBa State —
Detached, HO mpu BbI30Be MeTona Add 3amaeTcst 3HaueHye Added. JlaHHBI
9K3eMILIsIp OymeT BCTaB/ieH B 6a3y JaHHbBIX KaK HOBasl CTPOKa.

YTO NPOUCXOOUT NOCJIE YCNELLUHOIO 3ABEPLUEHUA PABOTbI
METO/OA SAVECHANGES?

T[Tocste ycmenrHoro 3aBepiieHust pabotsl MeTonoB Add 1 SaveChanges Tpo-
MCXOIUT CJIeAylolliee: 9K3eMILISIPbI CYIITHOCTE, KOTOpbIe ObLIM BCTaBJIe-
HbI B 6a3y JaHHbIX, Terepb oTcieskuBaoTcs EF Core, 1 A1 MX COCTOSTHUS
ycTaHaBauBaeTcst 3HaueHne Unchanged. [ToCKOMbKY MbI UCITO/Ib3YeM peJisi-
LIMOHHYIO 6a3y MaHHbBIX, a Y ABYX KJIaCCOB CYIIHOCTEI, Book 1 Review, eCTh
nepBuUYHbIe KoUK TMMa int, EF Core mmo yMomuaHMIO OKMIaeT, uTo 6asa
IAHHBIX CO3[ACT TepBUYHbIE KJIIOUM C MTOMOIIbIO K/IHoUueBoro cjiosa SQL
IDENTITY. Takum o6pa3om, KomaHasl SQL, co3manHbie EF Core, cunThIBa-
10T TepBUYHbBIE KJTI0OUM B COOTBETCTBYIOIIME [TePBUYHbBIE KTIOUM B S9K3€MII-
JISIpax KJIacCoOB CYIIHOCTEI, YTOOBI YOeIUTHCS, YTO KIACChl CYLTHOCTE co-
OTBETCTBYIOT 6a3e JaHHbIX.

MPUMEYAHUE YV 6a3bl ganHbix Cosmos DB Her aHayora IDEN-
TITY, I0O3TOMY HEOOXOOMMO MPeNOCTaBUTh YHUKATbHBIN K/TI0Y, Ha-
npumep GUID (m1o6anbHbIM YHUKAAbHBIN MAeHTUGUKATOD). YHU-
KaibHble uaeHTuduKaTopbl GUID reHepupyiorcst Tem, uto EF Core
HasbiBaeT ValueGenerator (cM. rmaBy 10). GUID Takske Iojie3Hbl 4,151
TePBUYHBIX K/II0Uell B pesIIMOHHBIX 6a3aX JaHHbBIX, KOT/Ia BaM HY-
sKeH YHUKAJIbHbII KITI0U, KOTOPbIi He OyIeT MeHSIThCS IIPU KOMUPO-
BaHUM WY OyOIMPOBAHNUY JAHHBIX B IPYTYIO 6a3y TaHHBIX.

Kpome toro, EF Core 3HaeT 0 CBSI35X IO HABUTAL[MMOHHBIM CBOJICTBAM
B KJlaccax CylHOCTel. B nmucTuHre 3.3 y CBOCTBA Reviews CYIIHOCTU
Book B KO/JIEKILIMM €CTb HOBbBIM 3K3eMIUISID CYLIHOCTM Review. B pam-
Kax mpoilecca SaveChanges JIr0007 BHELIHMIA KJITIOY MOXHO OyIeT ycTa-
HOBUTD ITyTeM KONMPOBaHMS MEPBUYHbBIX K/lOUeii BO BHEIlIHME KUK
B KaKI0Ji HOBOJ CBsI3U. Torma sK3eMILISIpP CYIIHOCTU OyIeT COOTBeT-
CTBOBATh 6a3e JAHHBIX. ITO MMOJE€3HO, €CIM Bl XOTUTE IIPOUNTATH Iep-
BUYHbBIA MM BHeImHMIA Kiawou, a EF Core cMokeT 06HApPYsKUTh BCe IO-
clenywllye M3MeHeHMs, KOTOpble Bbl BHOCUTE, €Cii CHOBA BbI3OBETE
meTon, SaveChanges.
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lMoyeMmy Hy)XXHO Bbi3biBaTb MeTOA, SaveChanges TONbKO OAUH pa3
B KOHLLe U3MEHEeHU

B nuctuHre 3.3. BUAHO, 4To MeToa SaveChanges Bbi3bIBAETCS B KOHLE One-
pauMu CO3LaHUS, U Bbl YBUAMTE TOT e WABMOH — OH BbI3bIBAETCS B KOH-
Lue - U B npuMepax c 06HOBNEHMEM U yaaneHueM. DakTuyecku paxe Ans
C/IOXHbIX M3MEHEHMI B Ba3e AaHHbIX, Fae COYETalTCs onepaumm co3aaHus,
0OHOB/IEHWS M YAANEHUS, BCE PABHO HYXXHO BbI3biBaTb MeTon SaveChanges
TONIbKO OZMH pa3 B KOHLe, notoMy yto EF Core coxpaHuT BCe BaluM M3Me-
HeHus (co3naHue, 0BHOBNEHWE U yAANEeHUE) U NMPUMEHUT UX K Ba3e AaHHbIX
BMeCTe, a ec/iv 6a3a AaHHbIX OTKNOHWUT Kakoe-11Mbo M3 BalMX U3MEHEHUIA, TO
OyayT OTK/IOHEHbI BCE U3MEHeHUs (MoCcpeacTBOM MYHKLMM 6a3bl AaHHbIX, Ha-
3blBAaeMOM mpaH3akyuel; cMm. pasaen 4.7.2).

JTOT NaTTepH HasbiBaeTcs EduHuyel pabomer (Unit Of Work). OH 03HavaeT, uto
n3MeHeHus B 6a3e AaHHbIX HeNb3s NPUMEHUTb HANONOBUHY. Hanpumep, ecnu
Bbl CO34,a/IM HOBYHO CYLIHOCTb Book co ccbiikor BookAuthor Ha Author, koTo-
poro Het B 6a3e AaHHbIX, Bbl HE XOTUTE, 4TOObI 3Kk3eMNasp Book Gbln coxpa-
HeH. Ecnun coxpaHuTb ero, To 3T0 MOXKET HapyLUWUTL NPUBbIYHOE OTOBpaxeHue
KHUT. Bedb y KaXkaoM KHWUMM onxeH 6biTb XOTS 6bl OAMH aBTOP.

MHorpa Bbl MOXeTe NOAyMaThb, YTO BaM HYXXHO Bbi3BaTb MeTof SaveChanges
LABXAbl, HANPUMEDP KOFAA HYXXHO MONYYMTb MEPBUYHbIA KUY CO3LAHHOIO
3K3eMnaspa CyLWHOCTU ONS 3aM0NHEHNS BHELUHEro K/Ya y CBA3aHHOMO 3K-
3eMnngapa cylwHoctu, Ho npu pabote ¢ EF Core Bcerga ecTb BbIX04, U3 3TOM CU-
Tyaunn. @akTMYeCcKn NUCTUHT 3.3 06X0AMT 3TO, CO34aBas HOBYK KHUIY U HO-
BbIli OT3bIB OAHOBPEMeHHO. [pouTuTe pa3gensl 6.2.1 1 6.2.2,4T06b6I NONYYNUTH
npeacraBneHue o ToM, kak EF Core pelsaert 3Ty 3agavy.

MPUMEP, Y KOTOPOI'O YXKE ECTb OAIUH K3EMIJIAP
B BA3E AAHHbIX

Ipyras cuTyaiusi, C KOTOpOii BaM, BO3MOXXHO, IPUAETCS UMETb J1eJ10, — 3TO
CO34aHye HOBOM CYIIHOCTH, COleprKallleli HAaBUTAIMOHHOE CBOVICTBO, KO-
TOpO€ MCITOJIb3YeT ellle OAHY CYIIHOCTh, y3Ke HaXOIAIIyIocs B 6a3e maH-
HbIX. ECIM XOTUTe co3aTh HOBYIO CYIITHOCTb Book, y KOTOpOJi eCTh aBTOpP,
y3Ke TIPUCYTCTBYIOIIMII B 6a3e JaHHbBIX, HEOOXOAVMO ITOTYUUTh OTCIIEKI-
BaeMbIi 3K3eMIUISIP CYIIHOCTM Author, KOTOPBI BbI XOTUTE HOOABUTH
B CBOIO HOBYIO CYIIIHOCTb Book. B ciemyroiiiem nMCTHMHTe MIpUBeNeH OAVH
npumMep. O6paTnuTe BHMMAaHME, UTO B 6a3€e JAHHBIX YK€ COIEPSKUTCS aBTOP
o uMeHU «Mr. A.».

Jiuctuur 3.4 [lo6aBnsieM KHUTY C yXKe CYLeCTBYIOLMM aBTOPOM

var foundAuthor = context.Authors

.SingleOrDefault(author => author.Name == "Mr. A"); | Yuraer u nposepser,

if (foundAuthor == null) 4TO aBTOp HaAEH

throw new Exception("Author not found");
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var book = new Book

¢ Co3paer cywHocTb Book
Title = "Test Book", &y d
PublishedOn = DateTime.Today KaK 1 B MPEAbIAYLEM NpuMepe
IE
book.AuthorsLink = new List<BookAuthor>
{
r{mew BookAuthor DHo6aenset ceasyiowyio 3anucb AuthorBook,
Book = book, :o6 :::o;;:s::; aBTOPa, KOTOPbIN YXKe ecTb
Author = foundAuthor
}
IE
context.Add(book); DHo6aenset HoBylo cywHocTb Book B DbContext

context.SaveChanges(); | B cBoicTBo Books u BbisbiBaeT MeTop, SaveChanges

[lepBble yeTbIpe CTPOKM 3arpykaroT CYLIHOCTL Author ¢ IIpoBepKamu,
yTOOBI YOIUTDHCS, UTO OH HalileH; 3TOT 9K3eMIUISIp Kiiacca Author orcite-
skuBaeTcs, mo3Tomy EF Core 3HaeT, UTO OH yyKe HaXOIUTCSI B 6a3e TaHHbBIX.
MbI co3/1aeM HOBYIO CYIITHOCTB Book 1 T06aBJIsieM HOBYIO CBSI3YIOUTYIO CYIII-
HOCTb BookAuthor, HO BMeCTO TOro, YTOObI CO34aBaTh HOBBII 3K3eMILISIP
CYIIHOCTH Author, MbI UCITOIB3yeM CYIIHOCTb Author, KOTOpPYIO IPOYKTA-
7 13 6a3bl JaHHbBIX. ITockonbKy EF Core oTcineskuBaeT ak3eMIuisip Author
¥ 3HaeT, UTO OH HaxomuTcs B O6a3e maHHbIX, EF Core He OymeT IbITATh-
Cs1 CHOBa 1006aBUTH ero B 6a3y JaHHBIX IIPU BbI30Be MeToma SaveChanges
B KOHIIE JIMCTUHTA 3.4.

O6HoeneHue cmpok 6a3bi AAHHbIX

OGHOBJIEHME CTPOKM 6a3bl JAHHBIX OCYIIECTB/ISIETCS B TPU dTAla:

YTeHMe TaHHBIX (CTPOKY 6a3bl JAHHBIX), BO3MOXKHO, C HEKOTOPBIMU
CBSI3aHHBIMU TaHHBIMMU;

M3MeHeHJe OJHOTO WIM HEeCKOIbKUX CBOMCTB (CTONOIbI 6a3bl JaH-
HBIX);

3amnych M3MeHeHMit 06paTHO B 6a3y JaHHBIX (0OHOBJIEHME CTPOKM).

B aToM paspesie Mbl GyzieM UTHOPUPOBATH BCE CBSI3U M COCPEIOTOUMMCS
Ha 9TUX TpeX JTalax. B ciemyioleM paszee Bbl y3HaeTe, Kak 0OHOBJISATh
CBS3U, J0OABJISIS JOMOMHUTE/IbHbIE KOMaHIbI Ha KasKAOM 3Talle.

B nuctunre 3.5 gata my6aMKauyuy CyIleCcTBYIOIIE KHUTY M3MeHSeTCs.
Vcronb3ys STOT KOA, MOKHO YBUIETb CTaHIAPTHbI TOTOK OOHOBJIEHMSI.

BbrI 3arpykaere kiacc(bl) CyLIHOCTH, KOTOPBIVi(€) XOTUTE U3MEHUTD,
KaK OTC/IeK/BAEMYIO CYIIHOCTb.

Bpl M3MeHsieTe CBOVICTBO/CBOJICTBA B CBOeM(MX) Kiacce(ax) CyIII-
HOCTH.

BrI BeI3bIBaeTe MeTO[ SaveChanges 111 0OOHOBJIeHMST 6a3bl JAHHBIX.
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Jluctunr 3.5 OGHOBNEHWe paTbl Ny6AMKaLMK KHUTK
«Quantum Networking»

var book = context.Books HaxoauT KOHKPETHYIO KHUTY, KOTOPYIO Bbl
.SingleOrDefault(p => X0THTE 06HOBMTD, - B LAHHOM CNly4ae Hawy
p.Title == "Quantum Networking"); | cmeunansHyio kiury Quantum Networking
if (book == null) BbibpacbiBaeT UCKNOUEHHUE,

throw new Exception("Book not found"); €C/IM KHUra He HaigeHa

U3meHseT oXxupaemyio Aaty

ny6nukauum Ha 2058 r. (6bino 2057 1.)

book.PublishedOn = new DateTime(2058, 1, 1);
context.SaveChanges();

BuisbiBaeT MeToa SaveChanges, koTopbii BK/IOYaeT B cebsl BbI30B
meTopa DetectChanges. [laHHbli# MeTOA 06HapYXXUBAET, YTO CBOICTBO
PublishedOn 6bino usmeneHo

Korpma BbI BbI3biBaeTe MeTOJ SaveChanges, OH BbI3bIBaeT METO[, De-
tectChanges, KOTOPbIJ CPAaBHMBAET OTCIEXKMBAEMbI CHUMOK C 9K3€MILISI-
POM KJ1acca Cyl[HOCTH, TepeaHHbIM MPUIOKEHUIO TTpU TTlepBOHAYATbHOM
BBITIOJIHEHUY 3aTipoca. B arom npumepe EF Core pemin, 4To 6bUI0 M3Me-
HEHO TOJIbKO CBOMCTBO PublishedOn, 11 oH co3maeT SQL-3ampoc 115t 00HOB-
JIEHMSI 3TOTO CBOJICTBA.

NMPUMEYAHUE Vcronb3oBaHMe CHMMKA OTCIEXKMBAHMS — OObIU-
HBIIf CII0C06, C MOMOIIbLI0 KOTOPOro mMeTof, DetectChanges Haxo-
IUT U3MeHeHHbIe cBoJicTBa. Ho B m1aBe 11 omnucaHa ajibTepHaTHBa
CHUMKY OTClIexuBaHus, HanipuMmep INotifyPropertyChanging. 3TO
MPOJIBMHYTAs TemMa, IO3TOMY S UCIIOIb3YI0 MOAX0, C OTC/IeXUBae-
MBIMU CYLUIHOCTSIMYM Ha MIPOTSIKEHUM BCeVi IePBOI 4aCTU KHUTH.

B cnepywomiem nucTMHre MnokasaHbl Be SQL-KomMaH[bl, KOTOpbie
EF Core cospaer mist Koma M3 JMCTMHra 3.5. OgHa KOMaHAa HaXOOUT
U 3arpyskaeT KJIacc CYIIHOCTH Book, a BTopast 06HOBJIsSIeT cTonber Publi-
shedOn.

Jluctunr 3.6  SQL-3anpoc, creHepupoBaHHbIi EF Core ang 3anpoca
M 06HOBNEHUA B JIUCTUHTE 3.5

SELECT TOP(2)

[p].[BookId], YuraeT A0 ABYX CTPOK U3 Tabnuubl Books.
Mpw uteHuu [p].[Description], Bbl 3anpocunu ofuH 3nEMEHT, HO 3TOT KOg,
3arpyxarorcs [p].[ImageUrl], rapaHTUpYeT, 4To OH He cpaboTaer, ecnu byaet
nepeuuceHHble CYMTaHO ABE CTPOKM

[p].[Price],

B SQL-sanpoce [p].[PublishedOn],
cTonGu! [p].[Publisher]
Tabnuubl Pl ’

[p].[Title] Metoz LINQ Where Bbi6upaeT cTpoku
FROM [Books] AS [p] € NPaBH/bHbIM 3ar0NOBKOM
WHERE [p].[Title] = N'Quantum Networking'

SQL-komanna UPDATE - B naHHOM cnyyae
SET NOCOUNT ON; DS 0GHOBNEHUS AaHHBIX Tabauubl Books
UPDATE [Books]
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SET [PublishedOn] = @p@
[Publishedon] = @ Mockonbky metop DetectChanges o6Hapyxun,

YTO M3MEHMNO0Ch TONbKO cBOCTBO PublishedOn,
06HOBNIAETCA 3HAYEHUE NULLb B 3TOM CTON6LE

WHERE [BookId] = @p1;
SELECT @@ROWCOUNT;

EF Core ucnonb3yet nepBuYHblii Koy
MCXOHOM KHUU, YTOObI BbIGpaTh CTPOKY,
KOTOpYH HY)XHO 0GHOBUTb

O6pabomka omkno4eHHbIX 06HOBNEHU(T 8 8e6-NpuUNOEHUU

V3 pasmena 3.3 BbI YiKe Y3HaJIM, YTO OOHOBJIEHME COCTOUT U3 TPEX ITAIOB:
UTeHMe NaHHbIX; MU3MEeHEeHMe NAHHbIX; BBI30B MeToAa SaveChanges mjist
coxpaHeHMs. Bce 3Tarbl TOKHBI ObITh BBITIOJTHEHBI YePe3 OAVH U TOT JKe
sk3emiuisip DbContext mpunoskenust. [IpobaeMa COCTOUT B TOM, UTO JIJis
HEKOTOPbIX MPUIOKeHU, Takux Kak caiiTel 1 REST API, ucnonb3oBanue
OIIHOTO ¥ TOTO ke 3k3eMIuisipa DbContext mpuaoskeHUsI HEBO3MOXHO, 110-
TOMY UTO B BeG-MpUIOsKeHMsSIX Kaskablii HTTP-3ampoc 06bIYHO TPeICTaB-
JsieT co607t HOBBIN 3ampoc 6e3 KaKuX-T160 JaHHbBIX IIPeIbIAYIIEero 3apo-
ca. B Takux MpUIOKEHUSIX OOHOBJIEHME COCTOUT U3 ABYX ITAIOB:

[TepBblIii 3Tam — 3TO HAYA/IbHOE YTeHMe, BLITIOJIHSIEMOE B OTHOM 3K-
semiusipe DbContext mpuiokeHus.

Ha BTOpOM sTame mpuMeHsIeTCsI OOHOBJIEHME C MCIIOTb30BaHMEM
HOBOTO 3Kk3eMILIsipa DbContext MpuIokeHus..

B EF Core Takoii TUIT OOHOBJIEHNSI HA3bIBAETCSI OMKAHUEHHBIM, TIOTOMY
YTO Ha IePBOM ¥ HA BTOPOM 3Tallax MCIOIb3YIOTCS IBA PA3HBIX IK3EMII-
nsipa DbContext mpmioskeHus (CM. IPeObIAYIINIA CIIMCOK). OTKIIOUEHHOe
0OHOBJIEHE MOKHO 06paboTaTh HECKOMbKMMM criocobamu. Crioco6, KOTo-
PBIii HY>KHO MCIIOb30BaTh, BO MHOTOM 3aBVMCUT OT Balllero MPUIOKeHMSI.
BoT 1Ba OCHOBHBIX BapyaHTa 00pabOTKM OTKIIOUEHHBIX OOHOBJIEHMIA:

8bl omnpasJisienie MoJbKo me 0aHHwle, KOMopble 8am HYHCHO 00HO8UMD,
u3 nepgozo smana. Eciv 661 BbI OGHOBJISUIM JATY MYOJIMKALIMM KHUTH,
TO JOJDKHBI GbUIM ObI OTHPaBUTh 0OPATHO TOJIHKO CBOViCTBA BookId
1 PublishedOn. Ha BTOpoM 3Tarie BbI UCITOIb3yeTe IMEPBUUHBIN KITH0Y
IIJIST 3aTPY3KM VICXOMHO CYITHOCTY C OTC/IESKMBAHMEM ¥ OOHOBJISIETE
HeoOXOAMMbIe CBOVICTBA. B JaHHOM IIpMMepe IMepBUYHBINA KIIOU —
9TO BookId, a cBOVICTBO 411 OGHOBJIEHMSI — 3TO PublishedOn cy-
HOCTMU Book (cm. puc. 3.2). Korga Bel BeI3biBaeTe MeTO[, SaveChanges,
EF Core MmoskeT onpenennTb, Kakue CBOJCTBA Bbl M3MEHWJIN, 1 0OHO-
BIUTb TOJILKO 3TY CTOJIOLBI B 6a3e JaHHbIX;

8bl omnpasyseme ece daHHovle, He0OX00UMble O1s1 C030aHust Konuu 00%-
eKma kaacca cyujHocmu, u3 nepgozo amana. Ha BTopom arare cosmae-
Te 00BEKT KIacca CyIHOCTY U, BO3MOXKHO, CBSI3U, MCITIOb3YSI JaHHbIE
U3 mepBoro srama, u coobiraete EF Core 0GHOBUTH BCIO CYIIHOCTD
(cm. puc. 3.3). Korma BeI BeI3bIBaeTe Mmetoy, SaveChanges, EF Core 6y-
IleT 3HATh, YTO OH JIOJIKeH OOHOBUTD BCE CTOJOIIBI B CTPOKE (CTPO-
Kax) TabInIIbl, KOTOPbIE COOTBETCTBYIOT 0OBEKTAM, IIOTYyIeHHBIM Ha
TIepBOM 3Tare.
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MPUMEYAHUE Emie ogyH crmoco6 YacTUYHOTO OGHOBIEHMS CYIII-
HOCTH, OMIMCAHHBIN B BapuaHTe 1, — cO3maTh HOBbIN 3K3eMILISIP
CYIIHOCTY Y YIIPABJISITh COCTOSTH/EM Kask[OT'O CBOMCTBA 39K3€eMILISI-
pa. DTOT BapMaHT paccMaTpuBaeTcs B miaBe 11, Korga Mbl Oymem
6osee MOAPOOHO U3yUaTh, KAK U3SMEHUTDb COCTOSTHUE CYITHOCTM.

CkosbKo TekcTa! Terieps s mpuBeny MpMUMep Kaxkgoro nogxoaa mpu pa-
60Te C OTK/TIOUeHHbIMY OOGHOBJIEHUSIMMA.

OTKJI'OYEHHOE OBHOBJIEHUE C MOBTOPHOM 3AIrPY3KOM

Ha puc. 3.2 mokasaH mpumMep OTK/IIOU€HHOT'O OOHOBJIEHNUS B BeO-TIPUIO-
>KeHuM. B 3TOM cityyae Bbl IIpefocTaBisieTe BO3MOXKHOCTh I0/b30BaTe-
JIIO C MMpaBaMy afMUHMUCTPATOpa OOHOBUTH JATy ITyOnuKanyum Kauru. Ha
PUCYHKe TOKa3aHOo, YTO 0OpAaTHO OTHPABIISIIOTCS TONBKO JaHHbIe BookId
¥ PublishDate 13 nmepBoro srarmna.

OTKNtoyeHne
[ ] ]

Change Publication Date

1
1
1
1
1
1
1
Quartum Networking 1
1
1
1
1
1
1
1
T

v

EfCorelnAction  Alibooks  Logs @)  Chapterd3
Book Tie

Publication Date

Book successfully updated

BookId
PublishDate

/ AR L 06HOBNEHME var book = Context.Books.Find(BookId);

book.PublishedOn = PublishDate;
context.SaveChanges();

©2016 - EfcersinActor | |

context.Books.Find(BookId);

DbContext atana 06HoBneHus 1 DbContext stana 06HoBneHUA 2

1
1
1
1
1
1
:
Puc.3.2 [Ba 3tana BbiNoJIHEHUS OTK/IIOYEHHOIO 06GHOBNIEHUSA Ha caliTe

¢ ucnonb3oaHneMm EF Core. MyHKkTMpHaa NMHMA nocepeanHe nNpeacTaBnseT cobom
TOUKY, B KOTOPOM AaHHble, XpaHSLMECS B NPUIOXKEHMU Ha NEePBOM 3Tane, TepsioTcs,
a BTOPOI1 3Tan HAYUMHAETCSA, He 3Has, YTO 6blNo cAenaHo Ha nepBoM 3T1ane. Koraa
nonb3oBaTesib HaKMMaeT KHONKY «O6HOBUTb», BO3BPALLLAIOTCS TO/IbKO CBEAEHUS
BookId u PublishDate

st Be6-TIPUIIOKEHMTT OOBIYHBIM TIOAXOIOM JIJisi OOHOBJIEHUST JAHHbIX
yepes EF Core siBjisieTcst BO3BpaT Ha BeO-CcepBep OrpaHUMYEHHOro o6beMa
IAHHBIX, JOCTATOYHOTO 111 O6GHOBIeHMsI. Takoii ogXo menaeT 3ampoc
ObICTpee, HO ITaBHAas MPUYKMHA — 9TO 6Ge3omacHoCTb. Hampumep, Bbl ObI He
XOTeJU, YTOOBI TTPY OOHOBJIEHUU NAThl MyOJMKAIMM KHUTY U3MEHSIACh
U ee 11eHa, MOCKOJIbKY 3Ty MHGOPMAIIMIO MOTYT M3MEHUTDb XaKephl.

EcTb HECKOTBKO CITOCOO0B KOHTPOIMPOBATD, KaKVe JaHHbIe BO3BpaIia-
I0TCS YUIM TIpMHUMaIoTCs Be6-cepBepoM. Hampumep, B ASP.NET Core ecThb
aTpubyT BindNever, TTO3BOJISIIOIINI OMIPEIEISITH UMEHOBAHHBIE CBOVICTBA,
KOTOpbIe He OyIyT BO3BpallleHbl BO BTOPOi1 3Tar. Ho 6osee ob6umii mop-
X0, KOTOPBIN MpeJIoYnTaio s, 3aKI04aeTcs B UCIIOIb30BAaHUM CIIel-
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aJbHOTO KJIacca, COAepsKallero TOJMbKO Te CBOWCTBA, KOTOPbBIE [TOJIKHBI
OBITb OTIIPABJIEHbI VIV TIOJTYUYeHbl. DTOT Kjiacc Ha3biBaeTcs Data Transfer
Object (DTO) mnmmn ViewModel. ITo cBoeit mpupome oH moxox Ha DTO, uc-
T10JIb3yeMbIii B BBIOOPOUHOM 3aIIpoce B IJIaBe 2, HO 37eCh OH IIPUMEeHSIeTCs
He TOJIBKO B 3aIIpoce, HO ¥ AJIs ITOJTyYeHMSI HY>KHbIX BaM TaHHBIX, OT IT0Jb-
30BaTeJisl uepe3 6paysep. [jis Hallero npmuMepa, rae Mbl OGHOBJISIEM JATY
MyGIMKaLyy, MoHAgo06ITCs Tpy YacTu. IlepBas yactb, DTO 1151 OTIIpaBKM
¥ TIOJTyYeHMs JaHHbIX MTOJIb30BATENIIO M OT HEro, MoKa3aHa 3/1eCh.

Jiuctuur 3.7 Knacc ChangePubDateDto ansi oTnpaBKu AaHHbIX
Nonb30BaTesilo U NOJyYeHUs UX OT HEro

public class ChangePubDateDto ConepuT nepBuUHbIi KNKY CTPOKH,
( KOTOPYIO Bbl XOTUTE 0BHOBMTb, 4TO NO3BONAET

public int BookId { get; set; } GuICTPO HalfT HyHylo CTPOKY

public string Title { get; set; }
Bbl oTnpaenseTe 3aroNnoBoK,

[DataType(DataType.Date)] yT0Gbl NOKA3aTh NO/bL30BATENIO,
public DateTime PublishedOn { get; set; } YTO OH MOXET BbITb yBEEH,
} YTO M3MEHSIET NPaBU/IbHYI0 KHUTY

CBOI1CTBO, KOTOPOE Bbl XOTUTE U3MEHUTB. Bbl OTNpaBnseTe TekyLyto
Aaty Ny6AMKaLMmM 1 nony4aeTte 06paTHO U3MEHEHHYIO AaTy

Cambliii OGbICTPbIA CNOCOG MPOYUTATL KJIACC CYLLLHOCTU C MOMOLIbIO
€ro NepBUYHOrO KJtoua (Kaoyen)

Ecnu Bbl XoTUTE 06HOBUTL KOHKPETHYHO CYLLHOCTb M BaM HY)KHO MOAYYUTb ee,
MCMNoNb3ys NEPBUYHbIA KIKOY, TO €CTb HECKOIbKO BapWaHTOB. PaHblue i uc-
nonb3osan Metoh Find, HO, MOKONaBLIKCH, TENEPb 9 PEKOMEHAYID METOf,
SingleOrDefault, noToMy 4TO OH BbIcTpee. OLHAKO HYXXHO OTMETUTb ABA NO-
Ne3HbIX MOMEHTa, Kacalowwmxca metoaa Find:

= Metof Find npoBepsieT DbContext TekyLLero npunoxeHus, 4tobbl y3HaTb,
OblN 1M yKe 3arpyxeH TpebyeMmblii 3K3eMMASp CyLWHOCTU. ITO NO3BONSET
n3bexatb 3anpoca k 6ase paHHbix. Ho ecnn B DbContext npunoxeHus
CYLLHOCTM HeT, 3arpy3ka byaeT MATU MeaJsIeHHee 13-3a 3TOM AONONHUTE N b-
HOWM NPOBEpPKMY;

= umsa Metoga Find nmpoue M BbicTpee HabupaTb Ha KiaBuaType, MOTOMY

YTO OHO Kopoue, YeM SingleOrDefault. CpaBHUTE, HaNnpuMep: context.
Find<Book>(key) u context.SingleOrDefault(p => p.Bookid == key).

MpenmylLecTBo Mcnonb3oBaHUs Metona SingleOrDefault cocTouT B TOM, YTO
ero MoXHo A06aBWTb B KOHEL, 3anpoca C TakKMMKU MeTogamu, kak Include,
Yyero Henb3s caenatb C NnoMoulbio Find.

Bo-BTOPbIX, HAM HY)KEH METO/, TIOTyUYeHMsI MICXOIHBIX JAaHHBIX [JIST 3Ta-
na 1. B-TpeTbux, HaM HY)KeH MeTO]I, UTOGBI TIOTYyUNUTh JaHHbIE OOPATHO 13
6paysepa, a 3aTeM MOBTOPHO 3aTrPy3UTh U OOHOBUTh KHUTY. B aTOM JMc-
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TUHTe TI0Ka3aH kiacc ChangePubDateService, comepskaiimii ABa MeTona
IU1st 06pabOTKM ITUX IBYX ITAIIOB.

Jiuctunr 3.8 Knacc ChangePubDateService ans o6pa6otku
OTK/IIOYEHHOr0 06HOBJIEHUSA

DanHblit uHTepdeic ucnonbyetcs ANs pervcTpaumum Knacca B KOHTEHHepe BHEAPEHUS 3aBUCMMOCTEN.
BHeppenue 3aBucuMocTeii ucnonb3yercs B rase 5 npu cospaaHuu npunoxequs Book App ¢ ASP.NET Core
public class ChangePubDateService : IChangePubDateService

{
private readonly EfCoreContext _context; DbContext npunoxenus
nepeAaeTcs Yepes KOHCTPYKTOp
public ChangePubDateService(EfCoreContext context) | knacca - 06bluHbIii cNOco6
{ €03A,aHMS KNACCOB, KOTOPbIE Bbl
_context = context; 6yneTe MCNONb30BaTh B KauecTse
} cepauca B ASP.NET Core
—» public ChangePubDateDto GetOriginal(int id)
{
return _context.Books
Metop otBeyaet .Select(p => new ChangePubDateDto
3a nepebli 3Tan {
06HoBAEHMS. BookId = p.BookId, (opmupyert 3anpoc Ans nony4eHus
O nonyuaet AaHHbie  Title = p.Title, TONbKO TPeX CBOVCTB U3 CTPOKM

U3 BbIGPAHHOA KHUIK PublishedOn = p.PublishedOn
Ans oTo6paKeHus  })

nonb3osaresio .Single(k => k.BookId == id); .
} Mcnonb3yer nepeUyHBbIA KNKOY ANS NONY4eHUs
onpeneneHHoi CTPOKM U3 6a3bl JAHHbIX
public Book UpdateBook(ChangePubDateDto dto) M .
( eTOA OTBEYaeT 3a BTOPOii 31an
06HOB/IEHNA. BbinonHsaeT YacTUyHoe
var book = _context.Books.SingleOrDefault( OGHOBNHHE BbIBPaHHON KHHIM
X => x.BookId == dto.BookId);
if (book == null) ] 3arpyaet knury. §l ucnonb3yio
throw new ArgumentException( SingleOrDefault, notomy uto oH
Book not found"); HeMHoro 6bicTpee meTopa Find
book.PublishedOn = dto.PublishedOn; <—|
_context.SaveChanges(); 06HoBAsET TONbKO cBOICTBO PublishedOn
return book; MeTon SaveChanges Bbi3biBaeT MeToz
} Bo3spaluaeT 0GHOB/EHHYIO KHUTY DetectChanges ans noucka usmMeHeHui,
} a nocne NpUMEHSET TO/bKO MX K 6a3e AaHHbIX

£ o6pabatbiBato cnyyan, Koraa KHUra He Gbina HaMaeHa.
[eHepupyeTcs UCKANIOYEHME C ONMCAHUEM OLIMOKM

[TpermytiecTBa 3TOro MOAXOAA C MOBTOPHON 3aTrpy3KO¥ U MOC/IeNyIO-
MM OGHOBJIEHMEM 3aK/II0UaloTCsl B TOM, UTO OH 6e3oracHee (B HalleM
MpuMepe OTIIpaBKa U MOTyYeHMe CTOMMOCTU KHUTU 1o Tipotokory HTTP
TTO3BOJIMIM OBl TIOAMEHUTD €€e) U ObICTpee 6Graromapss MEeHbIIEMY KOJM-
yeCTBY JaHHbIX. O6paTHAsI CTOPOHA COCTOUT B TOM, YTO BaM HEOGXOIMMO
MCaTh TOMOHUTETbHBIN KO IJ1s1 KOITMPOBAHMS OTIpeeIeHHbIX CBOMCTB,
KOTOpbIE BBl XOTUTE OOHOBUTL. B IIaBe 6 MPUBOIUTCS HECKOIbKO IPHU-
€MOB ISl aBTOMATM3aIMy 3TOTO IIpoIiecca.
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MPUMEYAHUE Bbl MOXeTe U3YUUTh STOT KOL ¥ CaMOCTOSITENb-
HO TOMpo60BaTh OGHOBUTH ATy MyOAMKALMYU B TMPUIOKEHUN
Book App. Ecin Bbl ckadaeTe Kof, U3 git perno3uTopus U 3amyCTu-
Te ero JOKaJabHO, TO YBUAMUTe KHONKY Admin 1151 KaXXI0it KHUTH.
JTa KHoImKa comepxkuT ccbiiky Change Pub Date (M3smeHuTs naty
My6nMKanym), KoTopasl IIpoBeseT Bac yepe3 Bech mporecc. Kpome
TOT0, MO>KHO 03HaKOMUTbCS ¢ SQL-komanmamu, koropole EF Core
UCTIOTb3YeT ISl BBITIOJIHEHVISI 0OHOBJIEHMS], IEPEi/isl B ITYHKT MEHIO
«KypHabl».

OTKJIOYEHHOE OBHOBJIEHUE. OTTNMPABKA BCEX AAHHbIX

B HeKOTOpPBIX CJyyastx BCe JaHHbIe MOTYT OBITh OTIIPaBjieHbl 0O6pPATHO,
ITO3TOMY HeT HeoOGXOMMMOCTM TMOBTOPHO 3arpyskaTh MCXOIHbIE JAHHBIE.
OTO MOXKeT MPOUCXOAUTH JJIsT ITPOCTBIX KIACCOB CYITHOCTEN, B HEKOTOPBIX
REST API unu mipu o6MeHe JaHHBIMU MEXAY Ipoieccamy (process-to-
process communication). MHOroe 3aBUCUT OT TOTO, HACKOJIBKO COOTBET-
cTBYeT opMaT AaHHbIX o6MeHa uepe3 API popMaTy 6a3bl JaHHBIX, a TaK-
5Ke OT YPOBHSI Balllero JoBepusi K IPyToit cucreMme.

Ha puc. 3.3 mokasan npumMep REST API, roe BHenHss cucTeMa cHavauia
3ampalninBaeT y CUCTeMbl KHUTU C OTpe/le/ieHHbIM Ha3BaHueM. Ha aTarie
OOGHOBJIEHMSI BHEIITHSISI CMUCTEMAa OTIIPABIsIeT 00paTHO OOGHOBIEHHYIO MH-
dbopMaruio 06 aBTope MOTyUYeHHOI KHUTH.

1. BHelwHss cucTeMa 3anpaluuBaeT KHUry 2. BHewwHsis cuctema otnpasnsieT 06paTHoO
10 Ha3BaHMUI0, C aBTOPaMM, OT3bIBaMM U T. . \OﬁHOBHEHHyIO uHdopMauuio no aBTopy

con ‘EEi:TXéfE?SE&EEEEEZEﬂEi:__\\\\\\\\’ (1)

.Where

p.T
Networking") JSON: [{Bookld: 4, Title:... ﬁa

.Include(...

3] 2]
[
"AuthorId":
PUT: myAPI/authors+JSON “Name" :
con "Future
.Update(author) ; "BooksLink":null
con 0K }

3. Bawe npunoxenne 3amMeHsET CyLLECTBYIOWLME AAHHbIE
06 aBTOpE AaHHBIMM U3 BHEIUHEH CUCTEMbI

Puc.3.3 Tllpumep oTKNIOYEHHOro 0GHOBNEHUS, IAe BC MHGOPMaLUS B BbIGPAHHbIX
cTpokax 6a3bl AaHHbIX NOMHOCTbIO 3aMeHSAETCA HOBbIMU AaHHbIMU. B otnnumne ot
npeabIAYLLEro NpUMepa, 3TOT NpoLecc He TpebyeT NOBTOPHOI 3arpysKu AaHHbIX
nepep o6HOBNEHMEM

B mucrunre 3.9 umntupytorcs 3anpocsl REST API. Ha nepBom sTarie Bbl
ToyTyyaeTe 3K3eMIUISIpP Kaacca CYIIHOCTY Author, KOTOPBI XOTUTE 0OHO-
BUTb, a 3aTeM cepuaamnsyeTe ero B cTpoky ¢popmara JSON. (Ha puc. 3.3, Ha
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arane 2 nokasad npumep JSON-crpoku.) Ha BTopom sramne Bbl LeKOOM-
pyeTe JSON-CTpPOKy B 9K3eMIUISIP K/Iacca CYLIHOCTY U UCIIOIb3yeTe KOMaH-
oy EF Core Update, 3ameHsII0IIYIO BCI0 MH(OpPMAIMIO B CTPOKe, ITepBUY-
HbII K/TI0U KOTOPOI1 COBIagaeT co 3HaueHneM AuthorId.

Jluctunr 3.9 MopenupoBaHue 3anpoca BHELIHEN CUCTEMDbI
Ha 06HOBNIEHME/3aMEeHY

string json;

using (var context = new EfCoreContext(options))
{
var author = context.Books "
.Where(p => p.Title == "Quantum Networking") MUTHPYET BHELLIHIOI0 ‘”‘Te”}"
.Select(p => p.AuthorsLink.First().Author) BO3BPALLIAIOLLYIO U3MEHEHHDIN
.single(); Knacc cywHoctu Author B Buae
author.Name = "Future Person 2"; JSON-ctpoku
json = JsonConvert.SerializeObject(author);
}
using (var context = new EfCoreContext(options)) Wmuupyet nonyuexue
{ JSON-cTpoky ot BHeLHeit
var author = JsonConvert CUCTEMDI U ee AeKoaupoBaHue
.DeserializeObject<Author>(json); B 3K3eMnAap knacca Author

context.Authors.Update(author);
context.SaveChanges(); KomaHpa 06HoBNeHuS, KOTOPas 3aMeHseT

} BCE [JaHHbIE CTPOKMU, NEPBUYHBII KNHOY
KOTOpO# coBnaaaer co sHaueHueM Authorld

MpepocTaBnseT CCbiIKY HA NIPOMEXYTOUHYI0 TabnuLy, HeO6X0AUMYIO AN CBS3HU
«MHOTME KO MHOMUM», B KOTOPOI#i €CTb CCbIIKM Ha aBTOPOB 3TOM KHUIKU

MbI BbI3bIBaeM MeTOf, Update ¢ 9K3eMIUISIPOM CYLIHOCTU Author B Ka-
YyeCcTBe MapaMeTrpa. MeTon, IToMedaeT BCe CBOJCTBA 3K3eMILISIpa KakK U3-
MeHeHHbIe. Korga Mbl BbI3bIBa€M MeTO[ SaveChanges, OH OGHOBJISIET BCe
CTOJIOIIBI B CTPOKE, Y KOTOPO¥ MEPBUYHBIN KITIOU KakK B KJIacce CYITHOCTH!.

EF6 Merop Update BrepBbie nosiBuics B EF Core. B EF6.x HYX-
HO YIIPaBJISITh COCTOSIHMEM OOBEKTa HaIpsIMyIo, HallpyMep C IT0-
MOIIIbI0 KOMaHAbl DbContext.Entry(object).State = EntityState.
Modified. He3ameTHbIe M3MEHEHMS B CIIOCOOe HACTPOIIKM COCTOSI-
HMS 00beKTa, Mcronb3yemom EF Core, orucansl B m1aBe 11.

[T110C TAKOTO MOAXO0A COCTOUT B TOM, UTO OOHOBJIEHME 6a3bl TaHHbIX
MIPOMCXOOUT 6BICTPEE, IIOTOMY UTO HE HY)KHO JOTIOJTHUTEIbHO YMTATh C-
XO[HbIe MaHHbIE. KpoMe TOro, BaM He HYKHO MICaTh KO /11 0GHOBIEHNS
OTIpe/ie/IeHHbIX CBOVICTB 06BEKTa, B OTJUYME OT MPEAbIAYIIEro TMOAXoaa,
IJie BaM MPUIIIOCH 6bI 3TO JIe/aTh.

HemocTaTok 3/1eCh COCTOUT B TOM, YTO HYKHO ITepeaBaTh 60IbIIle TaH-
HBIX, U eciiu API [7I0X0 CIIPOEKTUPOBAaH, BO3MOXKHO, 6YIeT HEeITPoCTO CO-
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y1aCcoBaThb NaHHbIE, KOTOPbIE BbI ITOJIy4a€eTe, C JaHHbIMM, YK€ HaXOASIIM -
mucs B 6ase. KpOME TOro, Bbl JOBepsieTe BHEIIIHE} cucTeMe IIPpaBMJIbHO
3aIIOMMHATL BCe JaHHBbIE, 0COGEHHO MMePBMYHBIE K/IIIOUU Ballleii CUCTeMbI.

NMPUMEYAHUE B nuctuHre 3.9 onuchiBaeTCs TOJAbKO OAVH KJ1accC
6e3 cBs131, HO BO MHOTMX REST API 1 ripy o6MeHe JaHHbIMY MEKIY
MIpOoLLeCCaMy MOXKHO OTIIPABJISITh MHOT'O CBSI3aHHBIX JaHHbBIX. B 3TOM
npumepe API MOKeT OXXiIaTh, YTO BCSI KHUTA CO BCEMM CBSI3SIMU OY-
JIeT OTIIpaBjeHa 06PaTHO TOIBKO [1Jik OGHOBJIEHMS MMEHM aBTOpA.
DTO CJIOXKHBIN MPOIecc, TO3TOMY 1 pacCcKaxky 0 HeM B I71aBe 11, rae
I10Ka3aHO, KaK yIIPaBJISITb COCTOSIHMEM KaXKAOro CBOWCTBA, U pac-
ckaspiBaeTcs o MmeToze EF Core TrackGraph, KOTOpBIii ITOMOTaeT 00-
pabaThIBATh YaCTUUYHbIE OOHOBJIEHMS KJIACCOB CO CBSI3SIMM.

Obpabomka ces3eii 8 06HOBNEHUSX

Tereps, KOT/Ia MbI OTIPeIIUIIU TPU OCHOBHBIX IIara 1o 06HOBIEHNUIO 6a3bl
JIAHHBIX, TIOpa B3IISTHYTh Ha OOHOBJIEHME CBSI3€ii MEXAY KIaccaMy CyII-
HOCTeI4, HarpuMep J06aBUB HOBBIN OT3bIB Ha KHUTY. OGHOBJIEHME CBSI3eit
n06aBJISIeT ellle OMH YPOBEHb CJIOKHOCTU B KOJ, 0OCOOEHHO B OTKITIOUEH-
HOM COCTOSIHMM, IIO3TOMY $1 BBIHEC 3TO B OTZE/IbHBIN pa3iel.

B aToM pa3spene omycaHbl OOHOBIEHUS ISl TPEX TUIIOB CBsI3eil, KOTO-
pble ucnonb3yorcs B EF Core, v NpuBOASATCS NpuMephl KaK MOAK/II0YEH-
HBIX, TaK ¥ OTKJIIOUEHHBIX OOHOBJIeHMIL. BO Bcex caydastx Mbl Oymem uc-
MO/Ib30BaTh KJIACC CyLIHOCTM Book, y KOTOPOTO TpM CBSI3U. B cienyomem
JIMCTUHTE TI0Ka3aH KJ1acc CYLIHOCTU Book, HO € aKLIeHTOM Ha CBA3U. (5 yaa-
JIVJT HEKOTOPbIE CBOICTBA 6e3 CBsI3eit ISl YIIPOIeHNS. )

Jucturr 3.10  Knacc cywHoctu Book, 4€MOHCTPUPYIOLLMIA CBSI3U
Ans o6HoBNEeHus

public class Book =

{

Knacc Book copepuT ocHOBHYHO
MHGOPMaLMIO O KHUre

public int BookId { get; set; }
//.. OcTanbHble cBoiiCTBa 63 CBA3EN 6blM yAaneHbl AN ACHOCTM;

Ha KHUry MoxeT 6biTb oT 0
B0 MHOXECTBa

//Cazm; CcbinKa Ha HeoBsa3atenbHoe PriceOffer Konnuectso oT3biBOB

public PriceOffer Promotion { get; set; }
public ICollection<Review> Reviews { get; set; }
public ICollection<Tag> Tags { get; set; }
public ICollection<BookAuthor>
AuthorsLink { get; set; }

EF Core 5 aBTOMaTHUECKM CO3AAET CBA3D
«MHOTME KO MHOTMM» MeX Ay Knaccamu
cywHocrei Tag u Book

}

npe.D.OCTaBHﬂET CCbIIKY Ha Taﬁnuu.y, XPpaHALLYH0 CBA3b «MHOIME KO MHOTUM»,
KOTOpasA COAEPXUT CCbUIKU Ha aBTOPOB 3TOM KHUTU
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OcHoeHble u 3asucumbie c8a3u

TepMuHBI 0CHOBHOU U 3asucumslli UCTIONb3yTCA B EF nns onpenenenus
yacTe CBI3U:

OCHOBHAS CYWHOCHb — COIEPSKUT II€PBUUHbIN K/II0Y, Ha KOTOPBIii CChI-
JIAeTCS 3aBUCMMAs CYIIHOCTh Uepes BHEIIHMIA KTy,

3aeucumas CyujHoCms — COOEePsKUT BHEIIHMIA K04, KOTOPbIii CChlia-
©TCsI Ha TIePBUYHBIN K/II0Y OCHOBHOJ CYIIHOCTH.

B mpunoskeruu Book App kiacc cynHOCTH Book SIBJISIETCSI OCHOBHBIM.
Knaccer cymuHocreit PriceOffer, Review u BookAuthor — 3aBUCHMBIMN.
5l cunTaro TepMMHBI OCHOBHOU Y 3A6UCUMbLL TIOJIE3HBIMU, IOTOMY YTO OHM
OIlpeessiioT, KTO 3/1eCh IVIaBHBIV: OCHOBHAS CYLIHOCTD. 5 MICIIONb3YIO 3TH
TePMMHBI B KHUT€e TaM, Iie 3TO IPUMEHUMO.

MPUMEYAHUE Kiacc CyIIHOCTM MOXKET GbITh KaK OCHOBHOIA, TaK
Y 3aBUCUMOJ CYLIHOCTBIO ONHOBPEMEHHO. B nepapxuueckori cBs3u,
CKaskeM, OMOIMOTEeKM ¢ KHUTaMU, Ha KOTOpPbIe eCTh OT3bIBbI, KHUTA
OyIeT 3aBMCUMOII CBSI3bIO KJIacca CYIHOCTY OMOIMOTEKNA.

MOXET JI1 3BABUCUMAS YACTb CBA3U CYLWLECTBOBATb
BE3 OCHOBHOM YACTU?

JIpyrovi acreKkT 3aBUCUMOI CBSI3M — MOXKET JIM OHa CYILeCTBOBATh caMa I10
cebe. Eci OCHOBHasI CBSI3b yajeHa, eCThb JIM HeOOXOMUMOCTb [IJIsl TajTb-
HeJlIero CyuieCTBOBaHMS 3aBUCMMOM CBsI3U? Bo MHOIMX Cylydasix 3aBU-
CUMasl 4acTb CBSI3M He MMeeT CMbIcia 6e3 OCHOBHOII ¢Bsi3u. Hampumep,
peleH3usT Ha KHUTY He MMeeT CMbIC/IA, eC/TM 3Ta KHUTA yaaieHa u3 6a3bl
JLaHHBIX.

B HeKoTOpBIX Ci1ydasix 3aBMCKUMasl CBSI3b JOJKHA CYLIeCTBOBATD, Iaxke
eC/IM OCHOBHASI 4acTb ObLia ymaseHa. [IpeAronokuM, Bl XOTUTE BECTU
>KypHaJI BCceX M3MeHeHMi, KOTOpble IPOUCXONAT ¢ KHUToM. Eciiy BBl yoa-
JIUTE ee, TO BPS[I JIX 3aXOTUTE, YTOOBI ITOT HAGOP 3amuceii SKypHaia Toxe
OBLT yOaJIeH.

B 6a3e maHHBIX 3Ta 33[]a4a PeIIaeTcs! JOMYyCTUMOCTbI0 3HaUeHus null
JLIS1 BHEIHeTo KiItova. Eciiy BHeIHMI K/TI04 B 3aBMICMMO CBSI3Y He IOITyC-
KaeT 3HaUeHus null, TO 3Ta CBSI3b HE MOXET CYIIEeCTBOBATh 6€3 OCHOBHOI
yacTu. B 6a3e maHHBIX npuioskeHnst Book App cyurHoctu PriceOffer, Re-
view 1 BookAuthor 3aBMCST OT OCHOBHOJ YaCTH, CYITHOCTH Book, TIO3TOMY
X BHeIlHMe KJIIoUM MMeIT TUII int. EIM KHMUra may CCbUiKa Ha KHUTY
6bUTa yaneHa, 3aBUCHMbIe CYIITHOCTH TaKKe OYIyT yIaaeHbl.

Ho ecnu BbI ompenensgeTe Kiaace OJIs1 KyYPHaJIVPOBAHMS — HA30BeM ero
BookLog, — BaM HY)XHO, UTOOBI 3TOT KJIACC OCTAJICS, AaKe e/ KHUTA OblIa
yoaneHa. [IJis 9TOro HeoOXOAMMO CHeaTh TaK, UTOObI BHEIIHMI KITIOY
BookId mmen tum Nullable<int>. 3aTeM, eciiu BbI yoalIuTe KHUTY, C KOTO-
poOJi cBsI3aHa CYLIHOCTDb BookLog, MOXKHO Ce/IaTh TaK, YTO BHEITHUI KITI0Y
BookLog, BookId, mpumeT 3HaueHue null.
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MPUMEYAHUE B npeppinyimem npumMepe ¢ BookLog, ey Bbl yra-
JIUTE CYIIHOCTb Book, ¢ KOTOPOJi CBsI3aHa CYIIHOCTb BookLog, mevi-
CTBMEM TI0 YMOJIYAHUIO MOXKHO OYZIeT 38[1aTh [/Isl BHEIIHETO K/TI0Ya
BookLog 3HaueHue null, moromy uto EF Core mo ymomuaHuioo uc-
rosib3yet nmapameTp ClientSetNull AJist cBoJicTBa HEOOSI3aTEIbHBIX
cBsI3eit OnDelete. B paspgese 8.8.1 aTa TemMa paccMaTpuBaeTcs 6ojiee
MoIPOGHO.

S yromuHao 06 3TOi CUTyalluy ceifyac, IIOTOMY UTO, KOTja MbI 06-
HOBJISIEM CBSI3YM, B HEKOTOPBIX CAyuyasix 3aBUCUMMAsT CBSI3b YAAJseTCsS U3
ocHOBHOI1. [IpuBeny MpumMep 3amMeHbl BCeX 3aBUCUMBbIX CBsI3eli HOBBIMMU.
YTO MpOUCXOIUT CO CTaPbIMM CBSI3SIMI, KOTOPbIE Mbl yAajisieM, 3aBUCUT OT
TOTO, NOITYCKAEeT JIM BHEIIIHNUI KJII04 3HaueHue null: eCciu HeT, TO 3aBUCU-
Mble CBSI3U YAQ/ISIIOTCS, MHAYe [IJIs1 Hero ycTaHaB/iuBaeTcsl 3HayeHue null.
TMogpo6Hee 06 3T0it TeMe 1 0 ToM, Kak EF Core o6pabaTtbiBaeT yaajaeHue,
s1 paccKkaxy B paspee 3.5.

O6HoeneHue cesseii «00UH K 00HOMY»: dobaenseM
PriceOffer e kHuzy

B Hamreii 6a3e mJaHHBIX MPWIOKeHMST Book App B Kjacce CyIIHOCTU Book
eCTh HeobOsI3aTeIbHOE CBOVICTBO Promotion ¢ 3aBMCHMOIJI CBSI3BIO JIJIs Kilac-
ca cymHocTH PriceOffer. B aTom mompasmesne pacckasbiBaeTcsl, Kak Jo6a-
BUTH kiacc PriceOffer K cymiecTBymwoleli KHure. B ciemyroiemM JUCTUH-
re MokaszaHa CTPYKTypa Kjaacca CyIHOCTU PriceOffer, KOTOpBI CBSI3aH
¢ Tabnuieit Books ¢ moMoIpio BHENTHEro Kioua BookId.

Jucturr 3.11  Knacc cywiHoctu Price0Offer, cBA3aHHbIN € Tabnuuein
Books ¢ noMOLLbI0 BHELWHErOo K/ya
public class PriceOffer -

{ PriceOffer, ecnu npucytcryer,

public int PriceOfferId { get; set; } MpeAHasHaueH Ans 3aMeHbl
public decimal NewPrice { get; set; } 06bI4HOA LieHbI Ha aKUMOHHYI0
public string PromotionalText { get; set; }

//Ceazn; BHeLuHuit K104 ANS KHUTH, K KOTOPOM
OH [L0/KEH BbITb NIPUMEHEH
public int BookId { get; set; } A P

OBHOBJIEHME NPU NOAKJIIOYEHHOM COCTOAHUA

OGHOBJIEHNE TIPU MMOAKIIOUEHHOM COCTOSTHUY TPEeAIIONaraeT, YTo BbI UIC-
TOJIb3yeTe OMH U TOT K€ KOHTEKCT JaHHBIX (context) mJis uTeHUs U 06-
HOBJIeHMs. B nucTuHre 3.12 rmoxkasaH IpuMep Koga, B KOTOPOM eCTb TpU
Jramna:
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3arpysKa CyIiHOCTY Book ¢ 3aBMCUMMOII CYIITHOCTbIO PriceOffer;
YCTaHOBKA CBSI3M C HOBOJM CYLIHOCTBIO PriceOffer, KOTOpYIO BbI XO-
TUTE CBSI3aTh C 3TOI KHUTOI;

3 BBI30B MeToza SaveChanges, YT06bI OGHOBUTH 6a3y JaHHBIX.

Jiuctunr 3.12  [o6aBnsieM HOBYIO aKUMOHHYHO LIeHY ASl CYLLeCTBYHLEeNn
KHUIK, Y KOTOPOW ee HeT

Haxopaut kHury. B 3ToM npumepe ans KHUrM HET peknamHoii akumm, | | Xota metoa Include He Tpe6yetcs, notomy
HO Bce paboTano 6bl TaK e, ecn 6bl OHa Gbina | | YTO Bbl BbINONHAETE 3arpy3Ky KHUrKM 6e3

var book = context.Books < peKnamMHOM aKLMH, HO ero UCNo/b30BaHUe
.Include(p => p.Promotion) ABNSAETCSA XOpoLLei NPaKTUKOM, TaK Kak

.First(p => p.Promotion == null); CepyeT 3arpyxarb Nto6Gble CBS3H, €K Bbl
co6upaeTechb UX USMEHUTD

book.Promotion = new PriceOffer

{

DHo6aenseT HOBbI 3K3eMnAsp

NewPrice = book.Price / 2, .
PriceOffer anga kHuru

PromotionalText = "Half price today!"
¥

context.SaveChanges(); .
Mertop SaveChanges BbisbiBaet Metop DetectChanges, koTopbiii

06HapyXuBaeT, 4To cBOMCTBO Promotion 6b1n0 u3MeHeHo,
u Ao6aBnseT 3Ty cywHocTb B Tabnuuy PriceOffers

Kak BuagnuTe, 0OHOBJIEHME CBI3M I10XO05Ke Ha 0ObIYHOE 0GHOBJIEHME, KO-
TOpOe€ BbI BBITIOJTHWIIN, IIT06bI V3MEHUTD OaTy HY6J'[I/IKa]_U/I]/I KHUTrK. B aTOoM
caryyae EF Core MpUXOOUTCS BBITIOTHATD MTOMOJHUTENbHYIO PaboTy 13-3a
cBsa3u. B Tabnuite PriceOffers cosmaeTcst HOBast CTpoOKa, KOTOPYIO BUIHO
Bo parmenTe SQL-KoMaHIbI, KoTOpyio EF Core co3maer AJist Koza M3 JIuC-
THHra 3.12:

INSERT INTO [PriceOffers]
([BookId], [NewPrice], [PromotionalText])
VALUES (@p0, @p1, @p2);

Temeps UTO MPOU30NIET, €C/IN OJI KHUTU IEeMICTBYeT peKIaMHast akIus
(T. e. cBOVICTBO Promotion 13 Kiacca cymHoCTH Book He paBHO null)? Bor
nouemy MeTtop, Include(p => p.Promotion) B 3ampoce, KOTOPBIN 3arpy3ui
KJIacc CyIrHocTM Book, Tak BaskeH. Biarogapst merony Include EF Core 6y-
JleT 3HaTh PO CYIIECTBYIONINI Y KHUTU 9K3eMIUISIp PriceOffer u ygamut
ero rnepep go6aBaeHeM HOBOW BepCUm.

YT0o6BI OBIIO SICHO, B 3TOM C/Ty4ae Hy>KHO MCIIOIb30BaTh OGHY U3 (hopm
3arpy3Kku CBsi3eil — HemedneHHylo (eager), sigHyio (explicit), esi60pouHyo
(select) mmu omaoxcennyio (lazy loading), uro6sl EF Core 3Hana 06 sTom
repen o6HOBIeHMEeM. EC/IM BbI 9TOTO He ClefiaeTe, a CBSI3b CYIIECTBYET,
To EF Core creHepupyeT MCKIIOUEHME IJIS OyOIMPYIOIIErocs 3HaYeHMsI
BHeIIIHero Kitoua BookId, miist kotoporo EF Core Ha3HauMaa yHUKaIbHbIN
MHIEKC B 6a3e MaHHBIX, a Apyras CTpoka B Tabmuile PriceOffers 6ymer
MMeTb TaKoe ke 3HaUeHue.
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OBHOBJIEHUE NPU OTKJIOYEHHOM COCTOAHUA

B OTK/IIOUEHHOM COCTOSIHMM MHQOpMaIs, MO3BOJSIONIAst ONpenennTh,
KaKyI0 KHUTY HY>KHO OOHOBUTD U UTO ITOMECTUTH B KJIacC CyUTHOCTY Pri-
ceOffer, 6ymeT mepemaBaThcs 13 dTamna 1 B aram 2. Takoit ke crieHapuii
MIPOU30ILE TPU OGHOBIEHUY AAThI MyOIMKAUUY KHUTY (puUC. 3.2), Korga
6bUTM BO3BPAIE€HbI TOILKO 3HaUeHwusI BookId u PublishedOn.

B cryyae mo6aBieHMs peKIaMHOI aKIVY [T KHUTY He06X0IMMO Tepe-
IaTb BookId, KOTOPBI/I OGHO3HAUYHO OIpenenseT HY)KHYI0 KHUTY, a TaKkKe
3HaueHus NewPrice u PromotionalText, COCTaB/SIONIE KIACC CYLIHOCTA
PriceOffer. B ciemymoiieM JUCTHUHTe TOKas3aH kiaacc ChangePriceOffer -
Service, KOTOPBIii COTEPKUT ABA METO/IA IJIsl TOTYYeHUSI JaHHbBIX, 0TOOpa-
SKaeMbIX ITOJIb30BATEITI0, M OOHOBJIEHMSI PEKIIAMHO aKI[MM B KJIacce CYII-
HOCTM Book, KOr[ia Ionb30BaTeslb OTIIPaBJIseT 3alpoc.

Jiuctuur 3.13 Knacc ChangePriceOfferService c MeTopoM ans
06paboTKKM Kaxkaoro atana

public class ChangePriceOfferService : IChangePriceOfferService

{

private readonly EfCoreContext _context;
public Book OrgBook { get; private set; }

public ChangePriceOfferService(EfCoreContext context)

{

_context = context;

} MonyuaeT u OTNpaBASeT 3K3eMNAAP Knacca

PriceOffer nonb3oBatento ana o6HoBAEHUS
public PriceOffer GetOriginal(int id) A

{
OrgBook = _context.Books

.Include(r => r.Promotion) 3arpyxaer KHury ¢ Tekylieii

O6pabateisaeTBTOpylo . Single(k => k.BooklId == id); | PEKNaMHOM aKuuei

yacTb 06HOBNEHMS,
BbINONHAS return OrgBook?.Promotion Bbl nv6o Bo3BpalaeTe CyLiecTBYIOLLLYHO
BbIGOPOUHOE 7?7 new PriceOffer PeKNaMHYI0 aKLMIO AN PeAAKTUPOBAHUS,
po6asnenue/obHoBneHne | 160 co3aaeTe HOBYH0. BaHbIM
cBoiicTBa Promotion BookId = 1id, MOMEHTOM SIBNSIETCS YCTAHOBKa 3Ha4eHUs
BbIOPAHHOM KHUIK NewPrice = OrgBook.Price | kntoua Bookld,Tak kak BaM HyxHO
3 nepepaatb ero 415 BTOPOro rana
}
L » public Book AddUpdatePriceOffer(PriceOffer promotion)
{
var book = _context.Books 3arpyaer KHUrY C TeKyLIeii peknamMHoM
.Include(r => r.Promotion) aKuuei, YTo BaXKHO, NOTOMY YTO
.Single(k => k.BookId B NPOTUBHOM cny4ae HoBbii PriceOffer Gyner

== promotion.BookId); | KOH(NMKTOBATb 1 BbIAACT OLWMGKY
if (book.Promotion == null)

lpoBepseT, AomkeH nu 6biTb co3AaH HoBbIN PriceOffer
MNM 0GHOBNEH CYLLLECTBYIOLMIA
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{ Heobxoaumo pobaButb HoBbii PriceOffer,
book.Promotion = promotion; <—— yro6bi CBA3aTL pEKNAMHYIO AKLMIO U KHUTY.

} EF Core yBuauT 310 M A,06aBUT HOBYIO

else cTpoky B Tabnuuy PriceOffer

{

Hy)KHO BbINOJHUTL 0OHOBNEHME, nosTomy
KONUPYIOTCA TOJIbKO T€ YaCTH, KOTOPble
Bbl XoTUTE U3MeHuTb. EF Core YBUOUT

3T0 0GHOB/IEHME U CO3AACT KOA ANA

book.Promotion.NewPrice
= promotion.NewPrice;
book.Promotion.PromotionalText
= promotion.PromotionalText;

} 0GHOBNEHMS TONbKO 3TUX ABYX CTONOLOB

_context.SaveChanges();

return book; Mertoa SaveChanges Bbi3biBaeT MeTon DetectChanges,
} KOTOPbIi BUAMT, YTO U3MEHSIETCA - A06aBNSAETCA HOBbIN

}  Bosspalaer 0GHOBAEHHYIO KHHTY PriceOffer unu 06HoBNSETCA CyLLECTBYHOLMI

DTOT KO, OGHOBJISIET CYIeCTBYIOIIMI PriceOffer b0 no6aBiseT HO-
BBIi, ecyii ero HeT. Korma Bbl BhI3bIBaeTe MeTo[, SaveChanges C ITIOMOIIbIO
metona EF Core DetectChanges, OH MOXET OIIpeIeanTb, KaKOi TUIT 00-
HOBJIEHMS TpedyeTcs, 1 co3aTh MpaBuIbHbIi SQL 1711 06HOBIEeHMS 6a3bl
IaHHBIX. DTO OTIMYAETCS OT BEpCUM, TOKA3aHHOM B JIUCTUHTE 3.12,; rie Mbl
3aMeHMIM PriceOffer IOJHOCTHIO HA HOBYIO Bepcuio. O6e Bepcuu pabora-
0T, HO €CJIM BbI BefleTe JKypHaJl, KTO ITOCIeIHIUM CO3/1aJI M OGHOBMJI CYIII-
HOCTb (cM. pasgen 11.4.3), To OOHOBJIEHNE MMEIONIECsT CYITHOCTU JTaeT
HEMHOTrO 60J1bIlle MHGOPMAIIUK O TOM, YTO U3MEHMUIOCH.

ANBTEPHATUBHbIN CNOCOB OBHOBJIEHUA CBA3M:
HEMNOCPEACTBEHHOE CO3AAHUE HOBOWM CTPOKMU

MbI paccMoTpenn OOHOBJIEHMe KaK M3MeHeHMe CBSI3M B KjIacce CYIIHO-
CTU Book, HO 3[1eCh TakKe MOYKHO MCII0Ib30BaTh CO3JaHMe UK yaaleHne
crpoku B Tabnuiie PriceOffers. B muctunre 3.14 cHavaia HaXOAMM ITEPBYIO
KHUTY B 6ase JaHHBIX, 6e3 CBsi3u ¢ Promotion, 1 3aTeM J06aB/sieM B 3Ty
KHUTY HOBYIO CYIITHOCTb PriceOffer.

Jiuctunr 3.14 Co3paHue cTpoku PriceOffer anga cyuwecreyowein KHUrM

var book = context.Books Bbi HaxoauTe KHury 6e3 PriceOffer,
null);

. . AN KOTOPO# XOTUTE ero A06aBUTL
.First(p => p.Promotion ==

context.Add( new PriceOffer <———— [lob6asnset HoBblit PriceOffer B Tabnuuy PriceOffers

{

BookId = book.BookId, Cospaerte PriceOffer. Bbl omkHbBI
NewPrice = book.Price / 2, ycTaHoBUTb 3HaueHue Bookld
PromotionalText = "Half price today!" | (kotopwlii EF Core 3anonnun paHee)

;s

context.SaveChanges(); <«———— SaveChanges no6asnser PriceOffer B Tabnuuy PriceOffers

O6paTuTe BHMMAaHMe, UTO paHee BaM He HYKHO ObLJIO 3a/1aBaTh CBOJi-
CTBO BookId B kiacce cymHocTH PriceOffer, moromy uto EF Core genan
9TO 3a Bac. Ho korma BbI co3gaere CBSI3b TAKUMM 00pPa3OM, HYKHO SIBHO
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YCTaHOBUTH BHEIIHMI Kito4. [Tocsie BbITTOTHEeHNS KOZa, eC/IY BbI 3aTpy3uTe
KJIacC CYIIHOCTH Book € ero 3aBMCMMOIi CyLIITHOCTBIO Promotion, To 06Hapy-
SKUTe, UTO y Book ITOSIBUITIACH CBSI3b Promotion.

MPUMEYAHUE Kinacc cymHoCcTH PriceOffer He MMeeT CBOVICTBA
IJISL CBSI3U C Ky1acCOM Book (Hampumep, public Book BookLink {get;
set;}). Euin 661 OHO OBUIO, TO MOXHO ObLIO GbI YCTAHOBUTDH KaK
3HaueHMe BookLink aK3eMIIISIp CYLIHOCTU Book, BMECTO TOTO YTO-
Obl yCTaHAB/IMBATh BHENIHMUI K/II0Y. YCTAHOBKA BHEIIHEro K/IH04a
(K/Trouest) 1M60 YCTaHOBKA CBSI3Y C OCHOBHO CYIIHOCTHIO COOOIINUT
EF Core 0 He06XOAMMOCTY YCTAHOBUTH CBSI3b.

[TpermyiiecTBO CO30aHMST 3aBUCUMOTO Kjacca CYLIHOCTU COCTOUT
B TOM, UTO 3TO 136aBJSeT BaC OT HEOOXOAMMOCTY 3aHOBO 3arpyskaTb OC-
HOBHOJ KJ1aCC CYIIHOCTH (B JAaHHOM CJTy4yae Book) B OTK/IIOUEHHOM COCTOSI -
Huu. O6paTHas CTOpoHa cocTouT B ToM, uTo EF Core He momMoraer Bam
CO CBs3sIMM. B 3TOM cityuae, eyt y KHUTH ObIIO CYIECTBYIOIIEE 1IeHOBOE
MIpeIJIO’KeHMe, a BbI JOOABUJIM ellle OJTHO, MeTO/I SaveChanges 3aBepIIUTCS
C OIIMOKOJA, IOTOMY UTO y Bac OyaeT ABe CTPOKM PriceOffer ¢ ogmuHaAKO-
BbIM BHEIIHMM KJIIOUOM.

Korma EF Core He MOXeT IMOMOYb BaM CO CBSI3SIMM, HY>KHO OCTOPOXK-
HO MCIOJIb30BaTh MOAXOZ, C CO3aHNeM U yaaneHueM. IHOTAA OH MOXKeT
VIIPOCTUTh PaboOTy CO CJIOKHBIMM CBSI3SIMM, TTOITOMY CTOUT TIOMHUTD
0 HeM, HO 5 IIPeATIOYMTa0 OOGHOBJISITh CBSI3b Uepe3 OCHOBHYIO CYITHOCTh
B OOJIBIIMHCTBE CJIyUaeB CBSI3Y «OAVH K OTHOMY».

MPUMEYAHUE Tlosxke, B pa3mene 3.4.5, BbI y3HaeTe elle OOVH
C110co06 06GHOBJIEHNMS CBSI3€i ITyTEM M3MEHEHMST BHEITHUX KITIOUelt.

O6HosneHue ceaseli «00UH KO MHO2UM»: 00baesiseM om3bie
8 KHU2y

MbI y3Ha/IM 06 OCHOBHBIX 3Tarlax OOHOBJIEHUS CBSI3€ii, pACCMOTPEB CBSI3b
«OIMH K OGHOMY». Sl pacCCMOTPIO OCTaBIIMeCs CBsI3U Gosee Gerio, Tak Kak
BbI Y3Ke Bue/ 6a30BbIi Mab/I0H, a TakKke 0TMeUy HEKOTOpbIe pasanmumnsl,
Kacalolyecs acreKkTa MHozue.

CBs13b «OIMH KO MHOTMM» B 6a3e JaHHbIX puioskeHnst Book App npen-
CTaBjieHa OT3bIBAMM Ha KHUTY; MTOJIb30BATe/b CaiiTa MOXKET T00aBUTH OT-
3bIB K KHUTE. VX KOIMYeCTBO MOKET ObITh JTIOOBIM, OT HYJIS 10 MHOKECTBA.
B sTOM nucTHHTe TTOKa3aH KJIacC 3aBUCUMOM CYIIHOCTH, Review, KOTOPbI
CBSI3aH ¢ Tabnuieit Books yuepes BHelHMIT Kio4u BookId.

JNucturr 3.15 Knacc Review, roe nokasaH BHELHUWI KOY ANS CBA3MU
¢ Tabnuueit Books

public class Review <——————— XpaHuT 0T3bIBbI NOKYNaTenei ¢ peiTMHraMu

{
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public int ReviewId { get; set; }
public string VoterName { get; set; }
public int NumStars { get; set; }
public string Comment { get; set; }

//CBA3u; BHeLHuMi KN4 COAEPIKUT KNKOY KHUTH,
KOTOpOIi NPUHAANEXHT ITOT OT3bIB
public int BookId { get; set; }

OBHOBJIEHUE MNMPU NMNOAOKJIOYEHHOM COCTOAHUUN

B nmuctunre 3.16 K KHUTe A06GABISETCS HOBBIV OT3bIB. ITOT KO, CJIETyeT
TOMY 3Ke IIa6JIOHY, UYTO U MOAKIIOUeHHOEe OOHOBIEHME «OIMH K OJJHOMY>»:
3arpyska Kjacca CyLIHOCTU Book 1 CBsI3U Reviews uepe3 metopn Include.
Ho B maHHOM ciiydae MbI 1OOABJISIEM CYIITHOCTb Review B KOJUIEKIIMIO Re-
views. [TockombKy MbI UCTIOAB30Banu MeTon, Include, CBOVCTBO Reviews
OyIeT ITyCTOJ KOJIEKI[ME, €CJTV OT3bIBOB, CBSI3AHHBIX C 9TOI KHUTOIA, HET.
B sToM mpuMepe 6a3a JaHHBIX Y3Ke COIEePKUT HECKOJIbKO CYyITHOCTel Book,
U I BO3bMY II€PBYIO.

Jlucturr 3.16  [lo6aBneHue peLeH3nmn K KHUre B NOAKAIOYEHHOM
COCTOSIHMM

var book = context.Books

.Include(p => p.Reviews) HaxoauT nepeyto KHUry U 3arpy)xaet

BCe OT3bIBbl, KOTOpbI€ MOIYT ObiTb Y Hee

First();
book.Reviews.Add(new Review
{ Meroa SaveCh
s + | DoGasnser etoa SaveChanges BbisbiBaeT MeToz
VoterName = “Unit Test”, HOBbIi OT3bIB DetectChanges, koTopbliii 06HapyxuBaer,
?umStaEs ="é ’ t book!” | Ha 3Ty KHury uTO CBOMCTBO Reviews 6bn0 U3MeHeHD,
omment = "Great book!

M HAXOAMT HOBbIN OT3bIB, KOTOprﬁ

N no6asnsert B Tabnuuy Review
context.SaveChanges(); <

Kak u B npumepe ¢ PriceOffer, BHeIIHMI1 Kit0U (CBOVCTBO BookId) He
3arnosnHseTcs: B Review, moromy uto EF Core 3Haer, uTo Review g06aBis-
eTcs B KJIacC CYIIHOCTU Book, ¥ HacTpauBaeT BHELIHMI KI/IIOU, UCIIONIb3Ys
MpaBMUJIbHOE 3HAUYEHNE.

M3MEHEHME/3AMEHA BCEX CBA3EA «OAMH KO MHOMM»

Ipexnge yem IepeiiTv K OGHOBJIIEHMIO TIPU OTK/IIOUEHHOM COCTOSIHUM,
s1 XOUYy PacCMOTPETH C/Iy4aii, KOTma Hy>KHO M3MEHUTD WJIM 3aMEHUTH BCIO
KOJIIEKI[MI0, BMECTO TOTO UTOObBI JOOABISITH B HEE UTO-T160, KAK MbI 3TO
CIleajm C OT3bIBOM.

Eciy B KHUTax ecTb KaTeropuu (CkaskeM, ITpoekmuposaxue npozpamm-
H020 o0ecnheueHus, S3bIKU NPOZPAMMUPOBAHUS. W T. [i.), TO MOXHO paspe-
IIATh MTOJIb30BATEJIIO C IIPaBaMy aAMUHMUCTPATOPA U3MEHSTh KaTETOPUA.
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OpvH 13 crioco60B peasn30BaTh 3TO U3MEHEHNE — 0TOOPaXKaTh TEKYIIe
KaTeropuu B CIIMCKE CO MHOXeCTBEHHBIM BbIGOPOM, Pa3pelIuTb 3TOMY
TO/Tb30BAaTeJI0 M3MEHSITh UX, & 3aTeM 3aMeHUTh 8Ce KaTEeropmy HOBBIMU
BBIOPAHHBIMMU.

EF Core ympoijaet 3amMeHy Bcelt Koyimekiiu. Eciiu Bbl Ha3HaUaeTe HO-
BYIO KOJUIEKIIMIO CBSI3M «OIMH KO MHOTMM», KOTOpasl Oblla 3arpykeHa
C OTCJIeXKMBaHMEM (Hampumep, ¢ momolbsio metona Include), EF Core 3a-
MEHMUT CYIEeCTBYIONTYIO0 KOJUIEKIMIO HOBOM. EC/IN 971eMeHTbI B KOJUIEKIUA
MOTYT OBITh CBSI3aHbI TOJIBKO C OCHOBHBIM KJIACCOM (Y 3aBMCUMOTO Kjacca
eCTb BHEIIHMII KJII0U, He JoITycKauuit sHaueHust null), mo ymonuaHmio
EF Core ymaauT 3/ieMeHTbI, KOTOpPbIe ObLIM B KOJUIEKIIUMA.

Hayee MpUBOAUTCS TIpUMep 3aMeHbI BCeil KO/UIEKIMA CYIIeCTBYIOIINX
OT3BIBOB Ha KHUTY Ha HOBYIO KOJIJIEKI[MIO. B pe3ynbTaTe MCXOMHbIE OT3bIBBI
YOAISIIOTCS M 3aMEeHSIIOTCSI OHMM HOBbIM.

Jluctunr 3.17 3ameHa Bceii KONEKLMHU OT3bIBOB Ha ApYryio

Jtot MeTog, Include BaXKeH; OH CO34aET KONNEKLMUIO
€O BCEMM CYLLECTBYHOWMMMU OT3bIBAMM B Hell

var book = context.Books MNW NYCTYH KONNEKLMIO, €C/IU OT3bIBOB HET
.Include(p => p.Reviews)

.Single(p => p.BookId == twoReviewBookId);
Y 370/ KHUIW, KOTOPYIO Bbl
book.Reviews = new List<Review> 3arpyxaerte, eCTb Ba 0T3blBa

{

new Review
{ 3 Mertop SaveChanges uepes
- " a n NISeT, 4T
AMEHAEM DetectChanges onpenenser, uto
VoterName = "Unit Test", | gcio konnekumio
CTapas KOMNEKLMS AOMKHA BbiTh
NumStars = 5,
} YAANEeHa, a HoBas Konnekuus

BO/MKHA ObITb 3anMcaHa B 6asy
DAHHBIX

3

context.SaveChanges(); <

[TockonbKy B 3TOM IIpMMeEpe MbI UCIIOAb3yeM TECTOBbIE JaHHbIE, MbI
3HaeM, UTO KHMUra C IEePBUYHBIM KIHOUYOM twoReviewBookId comepskut
JIBa OT3bIBa U UTO 3Ta KHUTA — eMHCTBEHHAs!, HA KOTOPYIO €CTh OT3bIBbI;
CJleoBaTebHO, BO BCelt 6a3e JaHHBIX TOMBKO ABA OT3bIBA. [Iocie BbI30Ba
MeToza SaveChanges y KHUTHM TOJTbKO OJIMH OT3bIB, a IBA CTAPBIX ObLIM y/Ia-
JIeHbI, TI03TOMY Tellepb B 6a3e eCTh TOTbKO OAVH OT3bIB.

VIoanuTbh OOHY CTPOKY Tak >Ke MPOCTO, KaK YAAIUTb CYLIHOCTb U3 CIUC-
ka. EF Core yBUAUT M3MeHeHNE U YAAJIUT CTPOKY, CBSI3aHHYIO C 3TOM CYIII-
HOCTHI0. TOUHO TaK ke, eC/iv Bbl 10OABMUTE HOBBIN OT3bIB B KOJUIEKIIMIO
Reviews, EF Core yBUINUT 3TO M3MEHEHME U TOOABUT HOBBI OT3bIB B 6a3y
OAHHBIX.

I 9TUX M3MEHEeHMIl BajkHa 3arpys3ka CyIeCTBYIOIIEN KOJUIEKLVN:
ecnu He 3arpy3uTh ux, EF Core He cMoOskeT yoaauTb, 0OHOBUTD MU 3aMe-
HUTBH UX. CTapbie Bepcuu 6yIyT MOo-TIpesKHeMY HaXOIUThCSI B 6a3e JaHHBIX
rocyie o6HOBJIeHMs, ToToMy uTo EF Core He 3HaJI 0 HUX BO BpeMst OOHOB-
neHus1. Bbl He 3aMeHW/IN ABa CYILECTBYIOLMX OT3bIBa Ha OAMH. DakTnye-
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CKM TeIepb Y BacC eCTh TPM OT3bIBa — Ba M3 HUX M3HAUAIbHO ObLIM B O6ase
JAHHBIX, ¥ HOBBIIf — 3TO HE TO, YTO BaM ObIIO HYKHO.

OBHOBJIEHUE NPU OTKJIOYEHHOM COCTOAHUA

B OTK/TI0U€HHOM COCTOSTHUM BbI CO3/IaeTe IMyCTOM KJIacC CyITHOCTHU Review,
HO 3arojIHsSIeTe ero BHEIIHU KITou, BookId, naeHTHU(UKATOPOM KHUIH,
IIJISI KOTOPOJ MOJIb30BaTe/b XOUET OCTaBUTh OT3bIB. 3aTE€M I0JIb30BaTEb
CTaBUT OIIEHKY, ¥ BbI JOOABJIsIeTe 9TOT OT3bIB K KHUTE, O KOTOPOIi 1T
peub. B ciepyromem IMCTHHTe MOKa3aH Kiacc AddReviewService, B KOTO-
POM eCTb METOJbI [I/Is1 HACTPO KM 1 OGHOBJIEHMSI KHUTH, YTOOBI JOGABUTH
HOBBI OT3bIB OT O/JIb30BaTEIS.

Juctunr 3.18 [ o6aBnsieM HOBbIW OT3bIB K KHUre B NPUIOXKEHUH

Book App
public class AddReviewService
{
private readonly EfCoreContext _context;
public string BookTitle { get; private set; }
public AddReviewService(EfCoreContext context)
{
_context = context;
} (MopmupyeT oT3bIB
. ) o A9 3aN0/IHEHUS NONb30BaTENEM
public Review GetBlankReview(int id)
{
BookTitle = _context.Books 4
Where(p => p.BookId == 1d) MTaeM Ha3BaHUe KHUTK,
. KoTOpoe 6yAeT NoKasaHo No/b30BaTeNio,
-select(p = p.Title) KOrAa OH BYAET N1CaThb OT3bIB
.Single(); A YA
return new Review
{ Co3paeT 0T3bIB C 3aN0NHEHHbIM
BookId = id BHEWHMM Kntouom Bookld
IH
} Ho6aBnset Ans KHAMU
. . . . HOBBIi OT3bIB
public Book AddReviewToBook(Review review)
{
var book = _context.Books 3arpyaet HYKHYI0 KHUIY, UCIONb3Ys 3HAYEHUE
[106aBNSET HOBbIiA .Include(r => r.Reviews) | BHELIHEro K/wua 0T3blBa, U BK/IOYAET
OT3bIB B KOMNEKLMIO .Single(k => k.BookId BCE CyLLeCTBYIOLLME OT3bIBbI (MIU NYCTYH

Reviews

== review.BookId); | KOMNEKLMIO, eC/IM OT3LIBOB elle HeT)
book.Reviews.Add(review);

context.SaveChanges();
- ges() Mertop SaveChanges ucnonb3yert Metop,

return book; .
} DetectChanges, koTopblii BUAKT, uTO
} BosBpatuaer 06HOBNEHHYIO KHUTY CBOIicTBO Review uameHunoch, u cospaer

HOBYH CTPOKY B Tabnuue Review
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[TepBas 4acTh 3TOrO JIMCTUHTA 60jIee MIPOCTas 10 CPABHEHUIO C IPeIbl-
OYIIMMY TIpYMepaMy C OTKIIOUEHHBIM COCTOSIHMEM, TaK KaK BbI J06aB-
JisseTe HOBBIV OT3bIB, BAM He HY)XHO 3arpy>KaTb CYIIeCTBYIOIIME JaHHbIE.
Ho B 11e710M 31€Ch UCIIO/IB3YyeTCsT TOT JKe MOAXO0M, KOTOPbIi MCIIOIb30Bal
kjacc ChangePriceOfferService.

ANbTEPHATUBHbIA CNMOCOB OBHOBJIEHUSA CBA3U:
CO30AHUE HOBOI CTPOKU HAMPSAMYIO

Kak u B cryuae ¢ PriceOffer, MOXKHO JOOGABUTD CBSI3b «OOMH KO MHOTMM»
HEITOCPeNCTBEHHO B 6a3y maHHbIX. HO OMATh ke, BbI GepeTe Ha cebsl pojb
yIpaB/ieHMs CBSI3bI0. EC/i, HarIpyMep, Bbl XOTUTE 3aMEHUTD BCIO KOJIJIEK-
LIMI0 OT3BIBOB, TO Mepeq mo6aBaeHeM HOBOM KOJUTEKLVM IPUIETCS yaa-
JIUTH BCE CTPOKM, KOTOPBIMM OT3bIBbI CBSI3aHbI C pACCMAaTPUBAEMO KHUTOIA.

Io6aByieHe CTPOKYU HEMOCPEACTBEHHO B 6a3y JaHHbIX JaeT HEKOTOPbIe
MpeyMYyIIecTBa, TOTOMY UTO 3arpy3Ka BCceX CBsI3eii «0IMH KO MHOTUM» MO-
SKeT 06epHYThCS GOBIIM 00beMOM JTaHHBIX, €CIM Y Bac 6OJIbIIOe KO-
YeCTBO 3amyceil u/uau oHu 6osbline Mo o6beMy. [ToaToMy IMTOMHUTE 06
9TOM TIOJXO0JIe, eC/IU Y Bac MPO6IeMbI C POM3BOAUTEIbHOCTDIO.

MPUMEYAHUE Mowm 3KCIiepMMeHThl NTOKa3bIBAIOT, YTO eCly He
3arpy>kaThb CBs3aHHbIe JaHHbIE, a 3aTeM IIPUCBOUTbL HOBYIO KOJIJIeK-
LIMIO JIJIS1 CBOJMCTBA KJIacca, KOTOPOe peain3yeT CBI3b «O4MH KO MHO-
TYM», TO 3TO 9KBUBaJIeHTHO A,00aBIeHNI0 HOBOJ CTPOKY HAIIPSIMYIO.
Ho 51 He pekomeHAyI0 Ie1aTh 3TOTO, IOTOMY UTO 3TO He [IPUBBIYHbINI
raTTepH 0GHOBJ/IEHMS ; Yepe3 HEKOTOPOe BPeMsI KTO-TO JpYroii (Min
Jaske Bbl) MOXKeT BepPHYTbHCSI K ITOMY yUacTKy KOJA ¥ HellpaBUJIbHO
MCTOJIKOBATD JIOTMKY BBIITOTHEHMS.

O6HoeeHue cea3U «MHo2ue KO MHO2UM>»

B EF Core MbI TOBOPMM O CBSI3M «MHOTM€ KO MHOTMM», HO PesIiIMOHHAs
0a3a JaHHBIX He TIOAIEPKMBAET ee peaaus3alyio HampsIMyo. BmecTo aTo-
TO MbI MM€EeM JIeJIO C IBYMSI CBSI3SIMM «OIVH KO MHOTMM», KaK IMOKa3aHo
Ha puc. 3.4.

Left CeA3b «opuH LeftRight | (gasp «MHorMe Right
PK | 1d KO MHOTUMY | pK FK2| Leftld K OfHOMY» PK | 1d
PK,FK1| Rightld
Hekve[aHHble Hpyrve[lanHbie
L UT. A L. UT. A

Puc. 3.4 (CBsi3b «MHOIMe KO MHOTMM» B 6a3e AaHHbIX CO3AAETCA CBA3YHOLWEN
Tabnuueit, copepiKalleil NnepBMYHbIe KUK ABYX TabnuL, KOTOpbIM TpebyeTcs CBA3b
&MHOrMe KO MHOrMM»

B EF Core ecTb ABa crtioco6a co37aTh CBSI3b «MHOTME KO MHOTVIM» MEXKIY
IBYMS KJIacCaMM CYIIIHOCTETA:
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Bbl YKa3bIBAaeTe CCHIIKY Ha CBSSYIOUIYIO TAGMUIYY B KaKOOM CYIII-
HOCTHU, T. €. y Bac NoOsiBigeTcs cBONCTBO ICollection<LeftRight>
B Kkj1acce cyuiHoctu Left. Bam Takske HY>KHO CO3[aTh KJacC CYIIHO-
CTU, KOTOPBIN GYyIeT OMUChIBaTh CBSI3YIOIIYIO TAGIMITY (KaK, HAIIpU-
Mmep, LeftRight Ha puc. 3.4). ITOT KIacc MO3BOJIET AOOGABIATH HO-
TIOJIHUTE/IbHbIE JaHHbIE B CBSI3YIOIIYIO TaG/MIly, YTOOBI Bl MOIJIA
COPTUPOBATH WM (PUIBTPOBATH CBSI3Y «MHOTYE KO MHOI'MM»;

Bbl HANpSIMYyI0 CBSI3bIBaeTe J[ABa Kjiacca CyIIHOCTU, IJis KOTO-
PBIX HYKHA CBSI3b «MHOTME KO MHOTMM», T. €. Y BaC eCTb CBOICTBO
ICollection<Right> B kiacce cymHocTH Left. B taHHOM ciydae mu-
caTh KO, HAMHOTO mpoiie, motoMmy uTo EF Core 3aHuMaeTcst co34aHu-
€M CBSI3YIOIei TabIUIIbI, HO TOTIa BbI HE CMOKETE HOTYYUTh JOCTYII
K 9TO¥ Tabnutie B Mmetoze Include /it COPTUPOBKY WM (GUIBTPALIAN.

MPUMEYAHUE B sroit maBe ucnonb3yroTcs HacTpoiiku EF Core
110 YMOJTYaHUIO [IJISI CBSI3M «MHOTMe KO MHOTMM». [TapaMeTpbl KOH-
urypauym ojst [TaHHOTO TUTIA CBSI3U PacCMaTPUBAIOTCS B IiaBe 8.

OBHOBJIEHUE CBA3U «MHOIMME KO MHOIMMM» YEPE3 CBA3YIOLUA
KNACC CYLLHOCTU

B knacce cyuiHoOCTM Book BaM HY>KHA CBSI3b «MHOTM€ KO MHOTMM» C CYLI[HO-
ctssMu Author. Ho B KHUTe BaskeH MTOPSIIOK MMeH aBTOPOB. TakuM 06pasom,
BBI CO3JaeTe CBS3YIOIIYIO TaGIMIy CO CBOMCTBOM Order(byte), KoTopoe
IoMoraeT OToOpaskaTh CBOiicTBa Name CYIIHOCTM Authors B IIpaBUIbHOM
nopsizke. JTO O3HAUaeT, YTO BbI:

co3JaeTe KIacc CyIHOCTH BookAuthor, KOTODBIV COLEP>KAT IePBUY-
HBII KJII0Y KJIacca CyIIHOCTY Book (BookId) ¥ mepBUYHBINM KIIIOY KjlacC-
ca cymHoctu Author (AuthorId). Kpome Toro, Bbl Jo6aBiisieTe CBOII-
CTBO Order, KOTOpPO€ COAEPKUT UMC/IO, YCTaHaBIMBalollee MOPSALOK,
B KOTOPOM JIOJDKHBI OTOOPAKaThCsl aBTOPBI 3TOI KHUTK. CBSI3YIOIIMIA
KJIacC CyILIHOCTY BookAuthor Taxoke COmep>kUT ABe CBSI3YU «OOVH K OfL-
HOMY» C Author 1 Book;

mobasisieTe HaBUTALMOHHOE CBOMCTBO AuthorsLink Tmma ICollec-
tion<BookAuthor> B Kj1acc CyliHOCTH Book;

mobasisieTe HaBUTAlLMOHHOE CBOJMCTBO BooksLink Tmma ICollec-
tion<BookAuthor> B Kiacc cymHocTu Author.

DTy Tpu Kjacca CyIIHOCTe TOKa3aHbl Ha puc. 3.5. BUIHBI TOTBKO CBSI3U
Book ¢ BookAuthor 1 BookAuthor ¢ Author.

V kimacca cymHocTu BookAuthor, MmokasaHHOTO Ha puc. 3.5, eCcTh ABa
cBoiicTBa: BookId 1 AuthorId. OTu cBOJICTBA SIBJISIIOTCSI BHEIIHUMM KO-
yamu g tTabnui Books 1 Authors coorBeTcTBeHHO. BMecTe OHM Takske
06pasyioT MePBUYHBIN KITIOU (M3BECTHBI KaK COCMABHOLL, TIOTOMY UTO OH
COCTOUT M3 HECKOJbKUX YacTeil) Ajst CTpoKM BookAuthor. CoCTaBHOI KiTlOU
rapaHTUpPyeT, UTO MexXay Book 1 Author TOMbKO omHa CBsI3b. COCTaBHbBIE
KITI0YM MOoApoOHee paccMaTpuBalOTCs B miaBe 7. Kpome Toro, y Kimacca
CYIIHOCTU BookAuthor Takke ecTb CBONCTBO Order, KOTOpPO€ MO3BOJSIET
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OTIpeNeNaTh MOPSIIOK KIaccoB Author, UTOOGBI CBOIICTBO Name MPaBUJIbHO
0TO6PAXKaIOCh B CIVMCKe KHUT MpuIokeHust Book App.

Takas cBA3b «MHOTME KO MHOTMM» NMO3BO/ISIET NONYYUTb AOCTYN K CBA3YHOLLEH
Tabnuue BookAuthor B MeToae Include unu 3anpoce. 3o nossonser
NoNYYUTb AOCTYN K AAHHBLIM COPTUPOBKM/GUALTPaLMK B CBAYIOLEl TabnuLe.
B aaHHoM npumepe 310 copTHpOBKa No cBoiicTBY Order

Cgoiicteo AuthorsLink umeet Tun

ICollection <BookAuthor>

Book BookAuthor Author
Bookld (int) Bookld (int) Authorld (int)
Title (string) Authorld (int) Name (string)
Description (...) Order (byte) BooksLink
Book (class)

AuthorsLink Author (class)

Ceoiicteo BooksLink umeer tun
ICollection <BookAuthor>

Puc.3.5 CBAa3b «MHOrMe KO MHOMMM» KHUIM C €e aBTOpaMMU, Fae UCNoNb3yeTca
ceasyiowas Tabnmua BookAuthor. Mockonbky Bbl co3paeTe cBA3b «0AUH KO MHOTMM»

€ KNnaccom cyuHocti BookAuthor, To MoXeTe nony4MTb AOCTYN K CBOMCTBY Order Aang
COPTMPOBKM NOPSAAKa, B KOTOPOM MMEHA aBTOPOB A0/MKHbI ObITb NOKa3aHbl NOKynaTesto

B kauecTBe mpumMepa Mbl [06aBUM aBTopa MaprtuHa daynepa Kak J10-
TIOJTHUTENIBHOTO aBTopa Kumuru «Quantum Networking», MCIIONb3ys KIAcC
BookAuthor. (4 yBepeH, uto MapTtun ®aysiep X0Tesl Obl IPUHSITH yUacTue
B paboTe HaJ 3TOV KHUTOI, eyt 6yeT sKUB, KOT[ia KBAHTOBBIE CETU OYAYT
yCOBEepIIeHCTBOBAHbI.) MbI 3aaeM 1l CBOiicTBa Order 3HaUeHMe 1, YTOOBI
cpenath MaptuHa @aysiepa BTOpbIM aBTOpOM. (Y MMEIENCs CyIHOCTHU
BookAuthor g5l Tekymiero aBropa y cBoiicta Order crout 3HaueHue 0.)
B cienylonieM MCTMHTe MTOKa3aH MOMYYMBIIUIICS B UTOTE KO,

Jiuctuur 3.19 [lo6aBnsemM HOBOro aBTopa ANsl KHUTK
«Quantum Networking»

MbI HaxoauM KHury nop, HassaHiuem Quantum Networking,
aBTOPOM KOTOPOWA SIBNSIETCA «4eNoBeK U3 Gyayuiero»

var book = context.Books
.Include(p => p.AuthorsLink)
.Single(p => p.Title == "Quantum Networking");

var existingAuthor = context.Authors
.Single(p => p.Name == "Martin Fowler");

Haxoaum yxe cywiecTsylolero aBTopa -
B JaHHOM cniyuae 370 «MapTuH Qaynep»

book.AuthorsLink.Add(new BookAuthor [lo6aensem Hoeylo cesylouyio cy"“,"om’
{ BookAuthor B konnekumio AuthorsLink

Book = book, 3anonHAeM ABa HaBMraLMOHHbIX CBOWCTBA,
Author = existingAuthor, | KOTOpble HAaXOAATCA B CBA3M KMHOTME KO MHOTUM>
Order = (byte) book.AuthorsLink.Count -

Ok YctaHanuBaeMm ans Order 3HaueHMe KOMYECTBA CYLLLECTBYIOLMX
context.SaveChanges(); 3anuceii AuthorsLink - B gaHHOM ciyuae 1 (noTomy uto
Metopa SaveChanges cospact HOBYHO CTPOKY cywectsyet 1 aBTop 1 oH uMeeT 3HaueHue Order = 0)
B Tabnuue BookAuthor
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CnenmyeT MOHMMATh, YTO KJIACC CYLIHOCTU BookAuthor — 3TO cTOpoHa
CBSI3U MHO2ue. JIUCTUHT, TIe No6aBjIeH elle OOVH aBTOP K OIHOI U3 KHUT,
IOJKeH ObITh 3HAKOM BaM, IIOTOMY UTO OH ITOXO3K HAa METO/IbI 0GHOBJIEHMS
«OVH KO MHOTMM>», O KOTOPBIX $I y3K€ pacCKa3bIBasl.

CrenmyeT OTMETUTB, UTO KOT/A BbI 3arpyxkaete AuthorsLink, He HYKHO
3arpy>kaTb COOTBETCTBYIOILYIO BooksLink B kiacc cymiHocTu Author. Ipu-
YMHA COCTOUT B TOM, UTO KOTIa BbI OGHOBJIsIETe KOJUTEKIMIO AuthorsLink,
EF Core 3HaeT, 4TO eCThb CBSI3b C Book, ¥ BO BpeMsI OOGHOBJIEHMSI OHA aB-
TOMaTMYeCKM 3alloHUT ee. B ciemyrommii pas, KOrga KTO-TO 3arpys3ut
KJIacc CylHOCTHU Author 1 ero cBsi3b BooksLink, OH YBUAUT CBSI3b C KHUTOM
«Quantum Networking» B 3T0ii Koymekiuu. (Cm. pasnen 6.2.2, rae mpuBo-
IUTCSE 0630p TOTO, KaKye CChIIKM 3aTTOTHSIIOTCS M KOTIA.)

Taxke uMeriTe B BUIY, UTO yoajieHue 3anucu AuthorsLink He mpuBeneT
K yAaaeHUIo CYIIHOCTel Book miu Author, ¢ KOTOPBIMU OHM CBSI3aHBbI, T1O-
TOMY UTO 3Ta 3al}Ch SIBJISETCSI KOHIIOM 00UH CBSI3U «OIMH KO MHOTUM»,
KOTOPBIN He 3aBUCUT OT Book miu Author. @akTuuecku Kaacchl Book min
Author — 3TO 0CHO8HblE cyujHOCMU, IPUYEM KiIacc BookAuthor 3aBuCUT OT
060X OCHOBHBIX CYIITHOCTEIA.

OBHOBJIEHUE CBA3U «MHOIM'ME KO MHOIM'MM»
C NPAMbIM OOCTYINOM K APYIOM CYLLHOCTU

B EF Core 5 mo6aBiieHa BO3SMOKHOCTb IOCTYIIA K IPYTOMY K/IacCy CYIIHO-
CTV HAIIPSIMYIO B CBSI3M «MHOIV€ KO MHOTMM». DTa BO3MOYKHOCTb 3HAUM-
TeJIbHO YIIPOIlaeT HACTPOMKY U UCIIOIb30BaHe JAHHOI CBSI3U, HO BbI HE
CMOJKeTe MOMYUMTh OCTYII K CBA3YIOMIeH Tabnuie B MeTozie Include.

EF6 B EF6.X MOXHO OIlpeleJNuTb CBSI3b «MHOTME KO MHOTUM»,
u EF6.X co3macT sl Bac CKPBITYIO CBSI3YIOIIYIO TabnuIly U Gymer
CO3[1aBaTh VI YOAISITh CTpOKM B Heit. B EF Core 5 ecTb Takas BO3-
MOSKHOCTb, HO TeIlepb Y BaC HAMHOT'O OOJIbIlle KOHTPOJIS HaJ, KOH-
urypaumeit csi3yioleit TabIUIIbI.

B npunoxkenuy Book App y KHUIM MOKeT ObITh O KaTeropuii, MU Ux
MOKeT ObITh MHOTO, Hampumep Linux, bassl manubix 1 Microsoft .NET,
YTOOBI [TOMOYb ITOKYIIATETI0 HATY HYKHYIO KHUTY. DTU KaTeropuy Haxo-
OSITCSL B CYLIIHOCTM Tag (TagId COmep KUT Ha3BaHMe KaTeropum) ¢ mpsMon
CBSI3bI0 «KMHOI'ME KO MHOTMM» C Book. DTO 1mo3BosisieT Book 0TOOpaskaTh
CBOM KaTeropmu B CIIMCKe KHUT MpuioskeHnst Book App, a Taxoke maeT BO3-
MOSKHOCTD ITPUJIOKEHMIO TTPEIOCTaBIISITh QYHKIMIO PUIbTpaLyy 0To6pa-
’KaeMOro CITMCKa KHUT o KaTteropuu. Ha puc. 3.6 mokasaHbl KJIacChl CYIII-
HOCTel Book 1 Tag 1 X CBOJCTBA, KOTOPbIE CBSI3bIBAIOTCS HAMIPSIMYIO APYT
C IpYTOM.

[TpssMO¥1 DOCTYII YIIpOIIaeT no6GaBiieHe UK YIadeHue CBSI3ei MeKay
JAHHBIMU CYITHOCTSIMM. B cyiegytomeM IMCTUHTe ITOKa3aHo, KaK J00aBUTh
ele oauH Ter ajst KHuru «Quantum Networking».



O6pabomkKa ces3eli 8 00HOBIEHUSAX 131

TaKoro poAa CBA3b «MHOTME KO MHOTMM» HAMHOTO MPOLLE UCMOb30BaTb, NOTOMY
4TO Bbl MOXXETE NONY4UTb AOCTYN K APYrOii CTOPOHE CBSA3M (B 3TOM NpuMepe
Tags) Hanpsmyto, a EF Core 06pa6atbiBaeT co3fanue CBA3YIOWEro Knacca
CYLLHOCTY W €ro Tabnuupl

Book Tag

Bookld (int) BookTag Tagld (string)

Title (string) BooksBookld Books

Description (...) AuthorAuthorid | EF Core cosgaet

o 3TY CKPbITYIO

Tags CYLWHOCTb
CsoitcTBo Tags umeer Konnekumu ccbinaiotcs CeoiictBo Books umeer
n ICollection <Tag> HanpAMyio Ha Apyryio n ICollection <Book>

CYLLHOCTb B CBA3SX

«MHOrue KO MHOrMM»

Puc. 3.6 Tpsamas cBA3b «<MHOFME KO MHOTMM» MEXKAY KNaccaMu CywHocTein Book
1 Tag. Bbl MoXKeTe nonyuuTb A0CTYN K KaXXA0MY KOHLY cBa3su. EF Core cospaer
CKPbITbII KNACC CYLHOCTHU, KOFAA BUAUT TaKOro poAa CBfA3b, M CO34aeT NPaBU/IbHbIN
Kop, 6a3bl AQHHbIX AN UCNONb30BAHUA CBA3AHHOM TabnuLbI

Jiucturr 3.20 [o6aBnseM Ter B KHUrY, CNO/b3yA NPsIMYIO CBA3b

«MHOrme Ko MHOrMm»

var book = context.Books Haxoaut KHury ¢ HasBaH1eM
.Include(p => p.Tags) Quantum Networking u 3arpyxaer
.Single(p => p.Title == "Quantum Networking"); | ee cTeramm

var existingTag = context.Tags Haxoaum Ter Editor’s Choice, 4To6bi
.Single(p => p.Tagld == "Editor's Choice"); | no6aBuTb ero ans 3T KHUIK

book.Tags.Add(existingTag); <«——— [lob6aensem Ter B Konnekumio Tags

context.SaveChanges();
Koraa Bbi3biBaeTca Metoa SaveChanges, EF Core co3paer
HOBYIO CTPOKY B CKpbITO# Tabnuue BookTags

Ec/iu BbI CpaBHUTE 3TOT JIMCTUHT C JIMCTUHIOM 3.19, rme Mbl 406aBuIn
elle OfHOTO aBTOPA, TO YBUAMUTE, UTO JOOGABUTH HOBYIO 3aIMCh B MIPSIMYIO
CBSI3b «<MHOTMe€ KO MHOTMM» HaMHOTO mpoiie. EF Core 6epeT Ha cebst pabo-
Ty 110 CO3/IaHMI0 HEOBXOAMMOIT CTPOKM B Tabuile BookTag. A ecsit 6bI Bb
YAV 3aTIUCh B KOJUIEKIMI Tags, TO yOAIMIN Obl ¥ COOTBETCTBYIOIIYIO
CTPOKY M3 3TOi TaGIUIIBI.

ANBTEPHATMBHbIW CNOCOB OBHOBNIEHUSA CBA3EMN:
CO34AEM HOBYIO CTPOKY HAMPAMYIO

OmnucaB, Kak 0OOHOBUTb JIBa TUIIA CBSI3€Ji «<MHOTE KO MHOTMM», TeIIepPb MbI
06CcyyM ellle OAVH ITOAXO : KaK CO3/IaTh CTPOKY CBSI3YIOIIEit TaGaMIIbI Ha-
npsiMyio. IIpermyIiiecTBO 3TOro MOAX0AA — JIy4Illast IPOU3BOAUTENbHOCTb,
KOT/Za Y BaC MHOTO 3aImuceil B KOJUIEKIUMA.

BMecTO TOro YTO6bI YUMTATh KOJUIEKIINIO, MOSKHO CO3IATh HOBYIO 3aI/Ch
B CB3YIOIIIe Tabmuite. Harpumep, MOXKHO CO3[1aTh KJIacC CYIIHOCTH Book -
Author M 3aIlOJHUTD CBSI3U «OOMH K OGHOMY» 1Jis1 Book 1 Author B 3TOM
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345

Bui3biBaeT MeTon SaveChanges, koTopblii 0GHapyxMBaeT,
YTO BHELIHWI K/I0Y B OT3bIBE U3MEHEH, NO3TOMY OH 06HOBASIET

maBa 3 H3meHeHUe coOepHUMO20 0a3bl OAHHBIX

KJacce. 3aTeM BbI JO6GABUTE STOT HOBBIN 9K3€MILISIP CYITHOCTY BookAuthor
B 06a3y JaHHBIX ¥ BbI30BeTe MeTo[ SaveChanges. [IJis Koyekuu Authors-
Link, KOTOpasi, BepPOSTHO, 6yIeT HeOOMbIION, STOT METO, CKOpee BCero,
He CTOUT JOTOJHUTENbHbBIX YCUJINI, HO B CJTyuae CO CBSI3SIMM «MHOTME KO
MHOTMM», KOTOPbIE COlepskaT MHOTO CBSI3aHHBIX CYIITHOCTEN, 9TO MOKET
3HAYMUTEIbHO YAYYIIUTH TPOU3BOAUTETbHOCTD.

PacwupenHas QyHkyus: o6HoeneHue cesseil
yepes BHeWHuUe K4u

1 mokasan BaM, KaK OOHOBJISITH CBSI3M, UCITOb3YSI CAMM KJIACChI CYIIHO-
creii. Hammpumep, Korma BbI JOOABISIIN OT3BIB K KHUTE, TO 3aTPYsKaIn CyI-
HOCTb Book €O BceMM ee OT3bIBaMy. ITO HOPMAIbHO, HO B OTK/IIOUEHHOM
COCTOSIHMM HYKHO 3arpy>KaThb 3TY CYLIHOCTb U BCe ee OT3bIBbI I10 [TIepBUY-
HOMY KJTIOUY KHUTH, TTOTydeHHOMY 13 6pay3epa v REST API. Bo mHOTMX
CITyJasiX MOXKHO M306€XaTh 3arpy3Ky KJIacCOB CYLTHOCTE! M BMECTO 3TOTO
YCTaHOBUTD BHELIHME KITIOUM.

OTOT MeTox MPUMEHMM K GONBIIMHCTBY OTKJIIOUEHHBIX OOHOBJIEHUIA,
KOTOpbIe § TMOKa3bIBal OO CUX IIOP, HO IMO3BOJbTE MPUBECTU IPUMED
IepeHoca OT3bIBA M3 OFHON KHUTU B IPYryl0. (3HAIO: B peaJbHOM MMpe
TaKol CleHapuii ManoBeposiTeH. Ho 3To npocto npumep.) B cnenyioniem
JIMCTVHTE MBI BBITIOTHSIEM OOHOBJIEHNE, TIOCJIe TOTO KaK IT0JIb30BaTelb Ha-
nuiet or3biB. [IpeanonaraeTcs, uTo ReviewId OT3bIBa, KOTOPBI MOIb30-
BaTelb XOUeT M3MEHUTh, M HOBBIN BookId, KOTOPBIN NOKEH OBITh MPU-
KpeIlIeH K HeMy, BO3BPAILlaloTCsl B TlepeMeHHOI1 dto.

Jlucturr 3.21 O6HOBNEHME BHELLHEro Kaya aAng UsMeHeHus CBA3U

var reviewToChange = context HaxopuT 0T3bIB, KOTOpbIN Bbl XOTUTE NEPEMECTUTD,
.Find<Review>(dto.ReviewId); | Mcnonb3ys nepBUuHbIA KNHOY, BO3BPALLEHHBIN Bpaysepom

reviewToChange.BookId = dto.NewBookId;
context.SaveChanges(); M3MeHsIeT BHELWHMIA K/oY B OT3blBE,

uTOGbl OH YKa3bIBaN Ha APYrYI0 KHHUTY,
C KOTOPOI AOMKEH ObITb CBA3AH

3TOT cTonGew, B 6ase AaHHbIX

[Tpemy1IecTBO 3TOTO MeTOLa COCTOUT B TOM, UTO BaM He HY)KHO 3arpy-
SKaTh KJIACC CYIHOCTM Book MM MCITONIb30BaTh KOMaHAy Include, UTOOBI
3arpy3uThb BCE OT3bIBbI, CBSI3aHHbBIE C 3TOJ KHUTOM. B HallleM puioxkeHumn
Book App 3TH CYyIIIHOCTM He Takye YK OOJIbIIe, HO B PeabHOM ITPUIIOXKe-
HUV OCHOBHAS U 3aBYCHUMAs CYIITHOCTY MOTYT ObITh TOBOJbHO 00bEMHBIMM.
(Haripumep, y HEKOTOPBIX MPOAYKTOB AMAazon ThICSYM OT3bIBOB.) B OTKITIO-
UYEeHHBIX CUCTeMaX, B KOTOPbIX MbI YaCTO OTIIPABJISIEM TOJIBKO OCHOBHBIE
KJTIOUM, TaKO¥ ITOAXOA, MOYKeT ObITh ITOJIe3eH JJI COKpamleHusl JOCTYIIa
K 6a3e TaHHbIX, a CJIEAOBATENLHO, 3TO ITOBBICUT IIPOM3BOAUTETbHOCTD.

MPUMEYAHUE TIpu o6GHOBIEHMM CBSI3€ii Uepes3 BHEIIHEe KIII0Un
MOYKET ITOTPe60BATHCS TOCTYIT K CYITHOCTSIM, Y KOTOPBIX HET CBOJi-
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ctBa DbSet<T> B DbContext nmpuioskeHus. Kak ke untath JaHHbIe?
Bimctunre 3.21 ucnonb3yeTcst MeTof Find<T>, HO eCju Hy>KeH 6ojiee
CJIOKHBIN 3aIIPOC, TO MOSKHO TOYUUTD JOCTYII K JII0O0I CYITHOCTY
C TIOMOIIbI0 MeTofa Set<T>, Hampumep context.Set<Review>().
Where(p => p.NumVotes > 5).

YoaneHue cywHocmelii

[Mocmemumii crioco6 M3MEHUTD JaHHbIe B 6a3e JaHHBIX — YOAIUTh CTPOKY
13 Ta6MuIIbl. YIAJISTh JaHHbIE IIPOILe, YeM BbITIOITHSITh OGHOBJIEHVSI, KOTO-
pbIe MbI Y3Ke 06CYKIaau, HO 3/1eCh €CTh HECKOJIBKO MOMEHTOB, O KOTOPBIX
HY’KHO 3HaTb. [Ipesk/e ueMm s OmuIIry, Kak yoaasiTh CYITHOCTY M3 6a3bl JaH-
HBIX, 51 XOUY ITPeICTaBUTD ITOAXO]T, Ha3bIBAE€MbIii Ms2KUM YOasieHUueM, KOTaa
CYIITHOCTD He yIaJIsIeTCs], a CKpbIBAeTCS.

MPUMEYAHUE [omomHUTeNbHYIO MHGPOpPMAINI0 06 MCIIONb30-
BaHUU MSITKOTO yOaJIeHMsI MOXKHO HaliTU B pasnesne 6.1.7, roe npu-
BeJleHbl Ollpeie/IeHHble CUTYal) B PeabHbIX IIPUTIOKEHUSIX.

Mszkoe yoaneHue: ucnonb3o08axue 2106a1bH020 unbmpa
3anpocos, YmoBbl CKpbIMb CyWHOCMU

OpHa 13 TOYeK 3peHMs IIACUT, UTO U3 6a3bl JAHHBIX HE HY)KHO HUYETO
yOaIsITh. BMECTO 3TOro HY>KHO MCIIOJIb30BaTh COCTOSIHME, UTOOBI CKPBITh
nJaHHbIe. TaKkoii MOAX0M M3BECTeH KaK MsIrKoe ynaneHnue (soft delete). (Cm.
nioct You [laxaHna Ha crpanniie http://mng.bz/6glD.) § cunTato aTo pasym-
HbiM, a EF Core mpepmocTaBisgeT GyHKIVIO TTOM Ha3BaHMEM IIOOAbHBIN
ubTp 3aMIpOCOB, KOTOPast 06eCIIeunBaeT MPOCTYIO PeaTN3aINI0 MITKOTO
yIaJeHus.

Vmest MSITKOTO yOaaeHus 3aK/II0YaeTCs B TOM, UTO B PeaTbHbIX ITPUIIO-
SKEHMSIX TaHHbIE He MMepecTaroT ObITh TAKOBBIMU — OHM IIEPEXOMST B IPY-
roe cOCTosiHMe. B cIyyae ¢ HalIMM OPUMEPOM C KHUIaMM KHUTA MOXKET
elre He MOCTYIIUTh B ITPOJaxKy, HO (PaKT ee CYIIeCTBOBAHMS He BbI3HIBAET
COMHEHMUIA, TaK 3a4eM ee yAaasaTh? BMecTo 9TOTO Bbl yCTaHABAMBAETE Ma-
paMmeTp, YTOObI COOBIINUTD, YTO CYNTHOCTH HY’KHO CKPBITh BO BCEX 3aIIPO-
cax u cBgI3sax. UToObI YBUAETH, KAK pabOTaeT 3TOT IIPOILIeCC, Mbl JOOABUM
B CITMCOK CYITHOCTe Book MsIrKoe ymaneHue. [Ijist 3TOTO HYKHO CIe/aTh
IB€ BelIu:

dobasums si02uyeckoe ceoticmeo SoftDeleted 8 knacc cyujHocmu Book.
Ecin 5TO CBOVCTBO paBHO true, TO 3K3eMILISP CYLIHOCTU Book MSITKO
yIOaJISIeTCs; er0 Hellb3sl HaliTy B 0OBIYHOM 3aITpoce;

dobasums 21006abHbLL PuILMp 3anpocos ¢ nomoupto mekyuezo (flu-
ent) API xongueypayuu EF Core. Dd@eKT 3aKI04aeTcs B IPUMeEHe-
HUY JOTIOJIHUTENIbHOTO QuibTpa Where K JII060MY TOCTYITY K Tab/IM-
e Books.


http://mng.bz/6glD
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Io6aBUTh CBOMCTBO SoftDeleted B 3K3eMILISIP CYIIHOCTU Book OUeHb
npocto. B aTom dparmeHTe Kofa mokasaH KjIacc CyU[HOCTU Book co cBOIi-
cTBOM SoftDeleted:

public class Book

{

//.. OCTanbHble CBOWCTBA He YKa3aHbl AN ACHOCTU;
public bool SoftDeleted { get; set; }

IloGaBenye raobaabHOro GuUabTpa 3ampoca B CBOCTBO DbSet<Book>
Books o3HauaeT mobasieHne KomaHael KoHburypaiun EF Core B DbCon-
text mpunoskeHusi. 06 3ToOi KOMaH/ie paccKas3bIBaeTcs B IJIaBe 7, a B Clle-
IVIOLIEM JIMCTUHIEe OHA BbIIeJIeHa KUPHBIM MPUATOM, YTOOBI BbI MMEJIN
MIpeCcTaBIeHNe O TOM, UTO 3[1eCh MIPOUCXOANT.

Jiuctuir 3.22  [o6aBneHune rnobanbHoro GpuabTpa 3anpoca K CBOMCTBY
DbSet<Book>Books

public class EfCoreContext : DbContext

{
//.. OCTanbHble YacTW ypaaneHsl ANA HArNSAHOCTY;
protected override void
OnModelCreating(ModelBuilder modelBuilder)
{
//.. OCTanbHble 4acTW KOHOUTYpaUUW YAaNEeHbl AAA HArNSAZHOCTH;
modelBuilder.Entity<Book>()
.HasQueryFilter(p => !p.SoftDeleted); |
} Do6aBnseT punbTp KO BCEM 3anpocaM K cywHocTsM Book.
} Mo>kHo 060iiTi 3TOT UnbTp, Ucnonb3ys onepatop IgnoreQueryFilters

Y106l MSATKO YOAIUTh CYIIHOCTb Book, HEOOXOAMMO YCTAHOBUTH JIJIS
cBoricTBa SoftDeleted 3HaUeHMe true U BbI3BaTh MeTO[ SaveChanges. Tor-
Jla JI000#1 3aIIpoC K CYITHOCTSIM Book OYmeT MCKIIUaTh CYIHOCTU Book,
Y KOTOPBIX 111 CBOJCTBA SoftDeleted ycTaHOB/IEHO 3HaUeHMeE true.

Ec/ii BbI XOTHUTE MOMYIUTD TOCTYT KO BCEM CYITHOCTSM C (GWJIBTPOM 3a-
IIPOCOB YPOBHS MOJe/u, 106aBbTe K 3apocy meton IgnoreQueryFilters,
HampuMmep context.Books.IgnoreQueryFilters(). 3TOT MeTOH OOXOAUT
JI10007 GUIBTP 3aIpoca JJIsT TOM CYIIHOCTM.

MPUMEYAHUE 4 cosman 6ubnmoTeKy Ioj HasBaHueMm EfCore.
SoftDeleteServices, KOTOpasi COOEPKUT KOJ, OJISI HACTPOMKM U UC-
MOJIb30BaHMSI 3TOM (POPMBI MSITKOTO yaaneHus. IToceTuTe CTpaHUITY
http://mng.bz/op7r nJist moay4yeHust HOMOTHUTENTbHO MHDOpMaI .

Terepb, KOT/Ia MbI PACCMOTPEJIU ITOIXO/, C MSITKUM yIaJeHeM, PaCCMOT-
PUM CITOCOOBI PeaTbHOTO YHOATeHUs CYITHOCTY U3 6a3bl JaHHbIX. HauHeM
C IIPOCTOTO IIpUMepa U IepeiiaeM K yaaleHIIo 06beKTa, MMEIOIIEero CBSI3N.


http://mng.bz/op7r
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YoaneHue monbko 3asucumolii cywHocmu 6e3 ces3el

A BeI6pa Kimacc cymHocT PriceOffer, 4To6bI TPOAEMOHCTPMPOBATH Oa-
30BOe yhajieHle, TOTOMY UTO 3TO 3aBUCUMAs CYIIHOCTb. ClieloBaTe/bHO,
ee MOXXHO YIaJINThb, He 3aTparuBasi Apyrue CylmiHOCTU. B 3TOM JinMCTUHTe
MBI HaxoauM PriceOffer, a 3aTeM ypassem ee.

Jiuctur 3.23  YpaneHue CywWwHOCTM U3 6a3bl AaHHbIX

var promotion = context.PriceOffers
First();

HaxoauT nepsyto cywHoctb PriceOffer

context.Remove(promotion);
context.SaveChanges(); Ynanser ee us DbContext npunoxenus. DbContext
onpeaensert, 4To YAaNUTb, B 3aBUCUMOCTM OT TUNA NapameTpa

MeTtop SaveChanges Bbi3biBaeT MeTOA,
DetectChanges, KoTopblIii HAXOAMT OTCAEXMBAEMYH CyuHoCTb PriceOffer,
nomeuenHyio kak Deleted, a 3aTeM ynansiet ee u3 6asbl AaHHbIX

3.53

BbI30B MeTOza Remove ycTaHaB/IMBAET [JIs1 CBOVICTBA State CYLIHOCTH, I1e-
peraHHOi B KauecTBe MapaMeTpa, 3HaueHue Deleted. 3aTeM, KOIa Bbl BbI-
3pIBaeTe MeTof, SaveChanges, EF Core HaXOOUT CYLIHOCTb, [IOMEUEHHYIO KaK
Deleted, 1 co3maeT MpaBWIbHbIE KOMAaH bl 6a3bI JAHHBIX JIST YIAJEHNS COOT-
BETCTBYIOIIEN CTPOKM U3 TAOIMUIIbI, HA KOTOPYIO CChUTAETCS CYIITHOCTD (B TaH-
HOM CJTyyae 3To cTpoka B Tabmuie PriceOffers). SQL-koMaHIa, KOTOPYIO
EF Core cosmaet my1s1 SQL Server, mokasaHa B ¢JieAyroIieM (pparMeHTe Koja:

SET NOCOUNT ON;

DELETE FROM [PriceOffers]
WHERE [PriceOfferId] = @p0@;
SELECT @QROWCOUNT;

YoaneHue ocHoeHoli cyujHocmu, y Komopoii ecmb 8a3u

B pasperne 3.3.1 06CY>KIAI0OTCSI OCHOBHBIE U 3aBMCUMbIE CYITHOCTH, a TaK-
’Ke TOTMYCTUMMOCTh 3HaueHMs null [IJis BHeIIHero Kijwoua. PessiiiioOHHbIe
6a3bl JAHHBIX TO/KHbI TTOAAEPKUBATH CChLIOUHYIO UE0CINHOCMb, TIOSTOMY
eIy BbI YOAJIUTE CTPOKY B Tab/MIle, HA KOTOPYIO IPYrve CTPOKU yKasbl-
BAIOT Uepes3 BHEIIHMI KII0U, YTO-TO JMOJIKHO OyIeT IMPOM30iTH, UTOOBI
MpegoTBPATUTD ITOTEPIO CChIIOUHOI 11€JI0CTHOCTH.

OMPEQENEHUE CcoinouHas yeaocmHocms — 3TO KOHUEIINS pe-
JITIVOHHO 6a3bl TaHHBIX, YKAa3bIBAIOMIAsl, YTO CBSI3YM B TAOMMIIAX
BCerga OO/KHBI ObITh COIJIaCOBAaHHBIMM. JII060€e IT10/ie BHEIIHEro
KJIIOUa JO/KHO OBITh COIVIACOBAHO C ITEPBUYHBIM KJIFOUOM, HAa KOTO-
PBIi1 CChITAETCST BHENTHMIA KTIoY (cM. http://mng.bz/XYOM).

Hiuke mpuBeeHbl TPU CITI0co6a HACTPOIKY 6a3bl JaHHBIX IJISI COXpaHe-
HMSI CCBIIOUHOJ 1[eJIOCTHOCTU TPU yAAleHUM OCHOBHOM CYUTHOCTU C 3a-
BUCUMBIMM CYIITHOCTSIMMU :


http://mng.bz/XY0M
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= MOSKHO yKa3aTh cepBepy 6as3bl JaHHBIX YIAIUTh 3aBUCUMBbIE CYIIIHO-
CTH, KOTOPbIE CCHIIAIOTCS HA OCHOBHYIO CYITHOCTb. [JaHHBIN CITOCOO
MU3BECTEH KakK KackadHoe yoajieHue,

» MOKHO yKa3aTb cepBepy 0a3bl JAHHBIX YCTAHOBUTD /I BHEIIHMX
KJII0Ueit 3aBMCUMBIX CYIIHOCTel 3HaueHue null, ecin cTosber mo-
3BOJISIET 3TO;

= eC/IY HM OIHO M3 3TUX IIPaBUJI He HACTPOEHO, cepBep 6a3bl JaHHbIX
BBIIACT OIIMOKY, €C/IM BbI IOIBITAETECh YIAIUTh OCHOBHYIO CYIII-
HOCTb, MMEIOIIYI0 3aBUCHMbI€ CYL[HOCTH.

3.5.4 YoaneHue KHuU2u ¢ 3a8UcuUMbIMU C8A3IMU

B sToM pasmene Mbl yoajJuM CyIIHOCTb Book, KOTOpasi TipeCcTaB/sieT Co-
6071 OCHOBHYIO CYIITHOCTH C TPEMSI 3aBMCUMbBIMY CYLITHOCTSIMI: Promotion,
Reviews u AuthorsLink. DTy CYIIHOCTM He MOTYT CyIlleCTBOBATh 6e3 CyIII-
HOCTY Book; BHEIITHMIA KJTI0Y, HE AOITYCKAKIMii 3HaYeHus null, CBSI3bIBaeT
3TU 3aBUCUMbI€e CYIIIHOCTY C OTIpeieJIeHHO CTPOKOIi Book.

[To ymomuanuio EF Core ucronb3yeT KacKagHoOe yaaaeHue s 3aBUCH-
MBIX CBSI3€i1 C BHEIIHMMM KJII0YaMi, He JOMyCKaIuMy 3HaueHus null.
KackagHoe ymaneHne ympoiaeTt yaajeHe OCHOBHBIX CYIIHOCTE C TOU-
KM 3peHusT pa3paboTunKa, TOTOMY UTO IBa APYIUX MIpaBuIa TpeOyoT Ha-
MYCAHMS AOTIOJIHUTEILHOIO KOfa JJIsi 00paboTKM yaaJeHUsT 3aBUCUMBIX
cyiHocTeit. Ho BO MHOTUX GM3HeC-IIPUIOKEHMSIX TaKOM IOIX0M, MOKET
0Ka3aTbCsl HeMOAXONSIIIMM. B 3T0J IM1aBe MCIO/MIb3yeTcsl KacKagHoe yaa-
JieHue, motomy uto B EF Core 3TO BapMaHT MO YMOJIUaHUIO [J151 BHEIITHUX
KJII0Yeli, He OOMyCKauX 3HaueHus null.

[TomHST 06 3TOM, ITOCMOTPUM, KaK paboTaeT KacKaJHoe yaaleHue, uc-
T0/Ib3YsI HACTPOMKY 110 YMOTYaHUIO AJ1s1 yOaaeHus CYIIHOCTY Book, y KOTO-
pOJi ecThb CBSI3M. B 3TOM JIMCTMHTe MbI 3aTpyskaeM CBsI3U Promotion (kiacc
cyimHoCTU PriceOffer), Reviews, AuthorsLink 1 Tags ¢ KJIacCOM CYIIIHOCTU
Book, mepe[ TemM KaK yAaJIUTh 3Ty CYIITHOCTb.

JluctuHr 3.24 YpaneHue KHUrM € TpeMs 3aBUCUMbIMU KJlaccaMu
CyLHOCTEN

var book = context.Books

.Include(p => p.Promotion)

.Include(p => p.Reviews) Yetbipe MeToaa Include rapanTupyior,

.Include(p => p.AuthorsLink) | uto ueTbipe 3aBuCMMbIE CBA3M 3arpyxeHbl ¢ Book

.Include(p => p.Tags)
Ypanser .S‘Lngle(p => p.Tltle <
3TY KHUTY == "Quantum Networking");
L—» context.Books.Remove(book);
——» context.SaveChanges();

Haxoaut krury Quantum Networking,
Y KOTOPOIA, KaK Bbl 3HaETe, eCTb peKNaMHas
aKums, iBa 0T3bIBa, OAHA CBSA3b

¢ BookAuthor u ogHa ¢ BookTag
Mertog SaveChanges Bbi3biBaet MeTop, DetectChanges,

KOTOPbIi HAXOAUT OTCEXMBAEMYIO CyLHOCTb Book, noMeueHHyto
Kak Deleted, ynansiet ee 3aBucuMble CBSI3M, @ 3aTeM yAANSET KHUTY
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Mowu TecTOBbIe AaHHbIe COAepsKaT KHUTY Moj HasBaHueM «Quantum
Networking», B KOTOpPOJi €CTb OJ]HA CYIIHOCTb PriceOffer, ABe CYIIHOCTHU
Review M CyIIHOCTb BookAuthor. BHelTHMe K/TIOUM BCEX ITUX 3aBUCUMBIX
CYIIIHOCTEi, KOTOpbIe 1 YIIOMSIHYJI, YKa3bIBalOT Ha KHUTY «Quantum Net-
working». Tlocne BbITIONHeHMsT Koma u3 auctunra 3.24 EF Core ypmasnser
Book, PriceOffer, IBe CylIHOCTU Review, OOHY BookAuthor 1 ogHY (CKpbI-
TY10) BookTag.

[MocnenHee yTBepXKIeHMe, yKa3bIBalolllee, UTO BCE OHU YHAJSIOTCS
EF Core, — BaXkHbIIi MOMEHT. ITOCKOJIbKY BbI J06ABWINM YEeThIpe MeToma
Include, EF Core 3Ha/ 0 3aBUCUMBIX CYUIHOCTSIX U BBITIOJIHWJI yAajeHue.
Ec/iu 6bI BBl He BKIIOUWMIN 9T MeTOmObI B cBOI kom, EF Core He 3Haj Obl
0 3aBMCUMMBbIX CYITHOCTSIX M He CMOT Obl YIAJIUTh TPU 3aBUCUMBbIE CYIITHO-
cTu. B aTOM CiTyuae mpo6iemMa COXpaHeHUs CChUUIOYHOI 1IeJIOCTHOCTY OY-
IleT JIesKaTh Ha cepBepe 6a3bl JaHHBIX, U €T0 OTBET 6yIeT 3aBUCETh OT TOTO,
Kak 6blTa HacTpoeHa yacTb ON DELETE orpaHMuYeHMsI IO BHENIHEMY KITIO-
uy. ba3bl maHHbIX, co3ganHbie EF Core A5t 3TUX K/IaccoB CyIIHOCTEA, 10
YMOJTYaHMIO OYIYT HACTPOEHbI Ha MCIOTb30BaHMe KaCKaIHOTO yIaaeH s.

MPUMEYAHUE Author u Tag, CBSI3aHHBIE C Book, HE yOaSOTC,
IIOTOMY YTO OHM He SIBJISIOTCSI 3aBUCUMBIMM CYIIHOCTSIMM Book;
YOAISI0TCS TONBKO CYUIHOCTU BookAuthor 1 BookTag. OTO He nuile-
HO CMBICJIa, TOTOMY UTO Author ¥ Tag MOYKHO MCIIOIb30BaTh U C APY-
MMM CYIIHOCTSIMM Book.

B pasperne 8.8.1 mokasaHO, KakK HACTPOUTh CI1ocob, KotopsiMm EF Core
yoaisieT 3aBUCYMMYIO CYIIIHOCTb B CBSI3s1X. IHOT/A TI0JIe3HO He yIamsTh OC-
HOBHYIO CYIIHOCTb, €C/IM C Hell CBsi3aHa Olpee/ieHHas 3aBUCUMast CYILl-
HOCTb. B Hamem npunoxkenuu Book App, Haripumep, eciu KIMEHT 3aKa-
3pIBA€T KHUTY, Bbl XOTUTE COXPAaHUThH 3Ty MHMOpMAIMIO O 3aKase, Jaxe
ety KHMUTA 6oJTbllle He MpoaaeTcs. B 3ToM ciydae BbI MeHsieTe AeliCcTBIe
on-delete Ha Restrict u ymansiere ON DELETE CASCADE 13 OrpaHMUYeHMsI 110
BHEIIHeMY KJ/II0Uy B 6a3e JaHHBIX, YTOOBI MPU TOMbBITKE YAAJIUTh KHUTY
Obl1a BbIJAaHa OLIMOKA.

NMPUMEYAHUE Korpa BbI ymansieTe OCHOBHYIO CYIITHOCTb C 3aBU-
CUMOIJ CYyIIIHOCTBIO, Y KOTOPO¥ €CTh BHEITHUI KITI0Y, JOITYCKAIOIIMI
3HaueHue null (M3BECTHO KaK Heo0SA3amesibHAs 3A8UCUMAS CBS3b),
eCTb TOHKMe pas3inuus Mexay TeM, Kak EF Core BeinonHsieT ypane-
HMe, ¥ TeM, KaK 3TO JejaeT 6a3a JAaHHBIX. I 0OBSICHSIO 3Ty CUTYa-
1yio B pasmese 8.8.1, ucmomnb3yst mose3Hyo Tabn. 8.1.

Pe3rome

VY 3K3eMILISIPOB CYLIHOCTEN eCTh COCTOsIHME (CBOVCTBO State), KOTOpoe
MOeT MpUMHMUMaTh 3HaueHus Added, Unchanged, Modified, Deleted man
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Detached. CocTosiHME OTpenesieT, UTO MPOUCXOIUT C CYITHOCTBIO TIPU

BbI30Be MeTOo/a SaveChanges.

Ecu BbI mo6aBJsieTe CYIIHOCTD, TO JIJIST CBOMCTBA State ycTaHaBIMBa-

eTcs 3HaueHMe Added. ITpu Bri30Be MeTona SaveChanges 3Ta CyLIHOCTb

3amMChIBaeTCs B 6a3y JaHHbBIX B BUIE HOBOW CTPOKM.

Bbl MOkeTe O6HOBUTH OJHO WJIM HECKOJIBKO CBOVICTB B KjIacce CYI[HO-

CTU, 3aTPY3UB KJIACC CYLTHOCTU KaK OTC/IEXXMBAEMYIO CYIIHOCTb, U3Me-

HMB CBOJICTBa U BbI3BaB MeTof, SaveChanges.

B peasibHBIX IPUIOKEHUSIX UCITONb3YIOTCS IBA TUITA CIIeHapyeB 0OHOB-

JIEHUS — C TIOOK/IIOUeHHBIM U OTKIIOUEHHbBIM COCTOSTHUSIMM : 9TO BIMUSIET

Ha CI10co0 BBITIOJTHEHWST OOHOBJIEHNS.

B EF Core ectb meTof Update, KOTOpBIII MOMeUaeT BeCh KacC CYIIHO-

CTU KaK OOHOBJIEHHBI. MOKHO MCIIONIb30BaTh STOT METO, KOTAA BbI

XOTUTe OOHOBUTH KJIacC CYIIHOCTY U BCE MaHHbIE CYITHOCTU YK€ BaM

IOCTYIIHDI.

[Tpu 06HOBJIEHUY CBSI3M €CTh ABa BapyaHTa, C pa3HbBIMU ITPEUMMYILIECT-

BaMM M HegOCTaTKaMM:

— MOJKHO 3arpy3uThb CYyIIeCTBYIOIIYIO CBSI3b C OCHOBHOJ CYIIHOCTBIO
1 OGHOBUTH 3TY CBSI3b B OCHOBHOI1 cymHocTh. [Janbiie EF Core pas-
6epeTcs caM. DTOT BapUAaHT IIPOIIle VCIOIb30BaTh, HO OH MOKET CO3-
IaTh MPOO6IEeMbI C TIPOU3BOAUTEIbHOCThIO, KOTTA Bbl MMeEeTe AeNI0
¢ 6GONIBIIMMM KOJIEKLMSIMY JaHHBIX;

— MOYKHO CO31aTh, 0OHOBUTD U/ YIAIUTh 3aBUCUMYIO CYIIIHOCTD. Ta-
KOJi TIOJIXO[, TPy HEee TOHATb, HO OOBIYHO OH ObICTpee, IOTOMY UTO
He HY)XHO 3arpyaTh CyILIeCTBYIOLINe CBA3U.

YTo6bI YOATUTD CYITHOCTh M3 6a3bl JaHHBIX, MCITOIb3yeTCs MeTOf, Re-

move, 32 KOTOPBIM cjiefiyeT MmeTor, SaveChanges.

st untaTtenei, 3HakombIx ¢ EF6.x:

meToq Update — 9To monroxkgaHHast HoBast kKomaHa EF Core. B EF6.x ajis
3TOT0 HY>KHO MCIT0/Ib30BaTh DbContext.Entry(object).State;

EF Core nipegocTaBiisieT COKpallleHHble BapuaHThI Add, Update 1 Remove.
BbI MOJKeTe TPUMEHUTD JIFOOYIO M3 3TUX KOMAH[ K CaMOMY KOHTEKCTY,
Kak B context.Add(book);

B EF6.x mo ymonuaHuio meTop SaveChanges mpoBepsieT JaHHbIe meper,
Io6aB/IeHMEM WY OOHOBJIEHMEM CYITHOCTY B 6ase maHHbIX. EF Core He
BBITIOJTHSIET HMKAKVX ITPOBEPOK 181 SaveChanges, HO X JIETKO T0OABUTD
(cm. rr1aBy 4);

EF6.x mo3BoisieT HaIpsSIMyl0 OMpenensTh CBSI3b «MHOTME KO MHOTUMM»
¥ 3a60TUTCSI O CO3TAHNM CBSI3YIONIEN TaOGMUIIBI U YIIPaBIeHUN CTPOKA-
MM, UTOOBI 3TOT ITpotiecc paboran. NET Core 5 mob6asisieT 9Ty GYHKIMIO
B EF Core; pa3gen 3.4.4 1ocBsIlIeH JaHHON TeMe.



Hcnonv3osaHue EECore
8 OU3HeC4<J102UKe

B smolii 2nase paccmampuearomcs caedyroujue memoi:
OM3Hec-IornKa 1 ee ucnonb3oBaHue B EF COI’E;
TPpU TMNa 6VI3H€C-J'IOI'VIKI4, oT I'IpOCTOVI K CJ'IO)KHOI?I;
0630p KaXaoro tmna 6M3H€C-)'IOFI/IKVI, MX MJKCbl U MUHYCbI;

nobasneHue Wwara, KOTOPbI NPOBEPSET AaHHble, Nepes TeM Kak
OHM ByayT 3anucaHbl B 6a3y AaHHbIX;

MCNob30BaHWe TpaH3aKLMM At 06beaMHEHMS CTPOK KOAA
B OJHY IOTMYECKYHO LLEMOYKY.

PeasibHbIE IPWIOKEHNS CO3AAHbI /IS TTPeNOCTaBIeHMs HAabopa yCIIyT, OT
XpaHeHMs MPOCTOTO CHMCKa Bellleil Ha BallleM KOMITbIOTepe A0 yIpasJe-
HUS SAePHBIM peakTopoM. Y Kask[0ii peasbHOI Mpob6ieMbl €CTh HA00P
MpaBWJI, YaCTO HA3bIBA€MbBIX OU3HEC-NPABUNAMU, VTV hpasuiamu npeo-
MemHoli o6nacmu. (B 3TOii KHUTe UCIIONb3YeTCS TEPMUH Ou3Hec-npd-
euna.)

Kopm, KoTOpbIii BbI IMINETE [IJIST peann3anyy 6M3HeC-paBuia, M3BeCTeH
KakK OU3Hec-7102uKa, W Jioeuka npedmemHoti o6nacmu. ITOCKOMbKY GU3-
Hec-IpaBMIa MOTYT ObITh CJIOKHBIMM, HaIIMCAHHAS BaMM OM3HeC-TOTMKa
TaKKe MOXET ObITh CJIOKHO. ITpocTo 3agymaiiTech 060 BCEX MPOBEPKAx
" 3Tarax, KOTOpble HeOOXOAMMO BBITIOTHUTD, KOT/IA BBl 3aKa3bIBAaeTe YTO-
TO OHJIAJH.

BusHec-norMka MoXeT BapbMpPOBAThCS OT MPOCTOI MTPOBEPKM COCTOSI-
HMSI 1O MacCUMBHOTO KOJIa ICKYCCTBEHHOT'O MHTEJJIEKTa, HO IMIOYTU BO BCEX
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4.1

aea 4 MHcnonv3osarue EF Core 6 6u3Hec-102UKe

cryyasx 6M3Hec-TorvKe TpedyeTcs JOCTYI K 6a3e JaHHbIX. XOTs BCe MO -
XOJIblI, OMMCAaHHBIE B I7IaBax 2 1 3, paboTaloT, CrIoco6 MPUMEHEHMST ITUX KO-
maHg EF Core i1t 6M3HeC-TOTMKM MOKET HEMHOT'O OTJIMYAThCSI, IT03TOMY
s1 M HaIucas 3Ty I71aBy.

B Heit onmmchIBaeTCS MATTePH I 06paboTKM 6GM3HEC-IOTMKY, KOTOPBI
pasjeisieT HeKOTOPbIe CJIOKHbIE aCIeKThl Ha YacT, YTOObI CHU3UTH Ha-
IPY3Ky Ha Bac, pa3paboTUMKOB. BbI TaKke y3HaeTe HECKOJIbKO METOIOB
HamycaHus Pas3IUYHbIX TUIIOB OM3HEC-JIOTUKY, Mcoab3yiomux EF Core
IJIST JOCTyMa K 6a3e JaHHBIX. DTU METOIbl BApbUPYIOTCS OT MCIT0/b30Ba-
HUST TPOrPpaMMHBIX KJIaCCOB IJIS1 BAIUAALIMYU IO CTaHIAPTU3ALUM UHTEP-
(eiica Gu3HEC-TOTMKY C LIeJIbIO YITPOILIEHMS KOJa BHEIIHEro MHTepdeiica.
Llesb r7aBbl — TOMOYb BaM OBICTPO HAIMMCATh TOYHYIO, ITOHSITHYIO U TIpa-
BWJIbHO PaboTaIoIIyI0 613HEC-JIOTHKY.

Bonpocbl, Komopbie HyxHo 3a0amb,
U peuieHus, Komopbie HyXHO NPUHSIMb,
npexoe 4eM Ha4amo nucams Koo

Ham kop B maBax 2 u 3, tae ucnonb3dywTcesi CRUD-onepanyun, agantmupo-
BaJI 1 MpeoOpa30oBhIBaJI JaHHbIE 10 Mepe UX IepeMelleHus B 6a3y JaHHbIX
1 o6paTHO. YacTh 3TOro Kofma 6blyia CJIOXKHOM, U s TToKasal BaM IaTTepH
«O6BeKT 3a1Ipoca», YTOOBI CAeIaTh OOJBIION 3aITPOC 60JIee YIIPaBJISIEMbIM.
TOYHO TaK ke 6M3HeC-JIOrMKa MOXKET ObITh IIPOCTO MU CJIOKHOIA.

OMNPEJENEHUE B 3To0it I1aBe s UCIIONb3YI0 TEPMUH OU3HeC-
npasusio, YTOObI MPEACTABUTh YIOOHYIO IJISI BOCIPUSITUS (HOPMY-
JIMPOBKY JIOTMKM, KOTOPYIO HEOOXOAVMO Peann30BaTh, HAIIpUMeEpP
«IIeHa KHUTY He MOKeT ObITh OTpUIlATeTbHOIT». Kpome TOTO, S 1C-
MOJIb3YI0 TEPMUH OU3HEC-JI02UKd, TO €CTh KOJI, Pealnu3yIouil Bce
OM3Hec-TIpaBWIa, HEeOOXOAMMBIE [JiST OIpedeseHHO (QyHKUuu
B ITPUJIOSKEHWM.

[Tpexxme ueM MPUCTYITUTD K paboTe HaJl CBOe GM3HeC-T0TUKOI, CIey-
eT [I0AyMaThb HaJi OTBETaMI Ha C/Ieylol/ie BOIIPOCHI:

IMOHMMAaeTe JIM Bbl OM3HEC-IpaBWIa peaan3yeMoil (PYHKIMOHAIb-
HOCTU?

MMEIOT JIX 6M3HeC-TIpaBu/Ia CMbIC MUJIM OHU HeIoJIHbIe?

eCTbh JIX KaKye-To KpaltHye caydyau Uian UCKIIoUeHMs, KOTOpble HyX-
HO y4YeCTb?

KakK J0Ka3aThb, YTO Ballla peajn3alysi COOTBETCTBYeT GM3Hec-TIpa-
BUIaM?

HAaCKOJIbKO JIETKO OYIeT M3MEHMUTb KO, eC/iM M3MEHSITCS Ou3Hec-
npaBuia’?
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4.1.1

Tpu ypoeHs cnoxHocmu Koda 6usHec-102UKu

Eciau Bbl IIOHMMAaeTe 6M3HeC-IpaBuia, KOTOPble HeOOXOOMMO pean3o-
BaTh, TO JOJDKHBI MMETh IIPEICTABIEHNE O TOM, HACKOJIbKO CIOKHA GU3-
HeC-JIOTMKa. BoIbIIMHCTBO ITpaBui OYIEeT IIPOCTO Peaan30BaTh, a HEKOTO-
pble GYIyT IeiiCTBUTENBHO CIOKHBIMM. XUTPOCTh COCTOUT B TOM, UYTOObI
OBICTPO peaan30BaTh MPOCTYIO OM3HEC-JIOIMKY, HO MCIIONb30BaTh 6ojiee
CTPYKTYPUPOBAHHBII ITOAXO /IS CIOKHOI OM3HEC-IOTUKMA.

OCHOBBIBASICh Ha COGCTBEHHOM OIIBITE, SI COCTABMJI CIIMCOK M3 TPex
YPOBHEI CJIOKHOCTY OM3HEC-JIOTMKY C Pa3HbIMM IHa0I0HAMM IJIs KasKI0-
r'0 YPOBHSI: IIPOBEPKA, IIPOCTas M CJIOKHAsT OM3HeC-JIOTMKA.

B cnemyiommx Tpex pasmenax OIMCAHbl 3TV YPOBHM M MX BIIMSHME HA
KO[I, KOTOpbIii BbI muinere. Ho MMeiiTe B BUIY, UTO 3T TPU IabaoHa He
SIBJISIIOTCSI CTPOTMMM IIPaBUIAMIM.

Hexkoropblie 6M3HeC-IIpaBMiIa MOTYT ObITh IIPOCTBIMM, HO, BO3MOKHO,
BbI PEILNTE UCIIONb30BaTh 60jIee CJIOXKHbIN MAGI0H, TOTOMY UTO €ro IIpo-
Ile TeCTUPOBaTh. TeM He MeHee 3TOT CIIMCOK IT0JIe3eH IJIsT 0OCYKIeHMS
TUIIOB ¥ Ia6IOHOB, KOTOPbIE€ MOKHO MCIIOIb30BaTh /ISl HAIMCAHMS KOJA
6GM3HEeC-TIOIUKI.

KOO, BAIMOALMN ONS NMPOBEPKU OAHHbBIX, UCMOJIb3YEMbIX OJ1
MU3MEHEHUSA KJTACCA CYLLHOCTU

[Ipu pabore c onmepaunsimu CUD (create, update u delete), kak B riaBse 3,
BaM MOKeT MOTpebGOBaThCsI ITPOBEPUTH, HAXOMSITCS I JaHHbIE B OIpe-
JIleleHHOM Ayana3oHe. Hanpumep, cBOMCTBO NumStars CYIIHOCTU Review
IOJDKHO HAaXOAUTHCS B Auamna3oHe ot 0 1o 5. [laHHbI BUJL TeCTa U3BeCTeH
Kak eanudayus. st MeHsSI Baaugauus — 9TO OTIIpaBHAsl TOYKA, YTOOBI Ha-
3BaThb KOJI OU3Hec-102UuKoli BMecTo koda onepayuti CRUD.

OTO pacnpocTpaHeHHbI TUIT 6M3HEC-TOTUKHM; eT0 MOXKHO BCTPETUTH IT0-
BCIOIY (CM. Bpe3Kky «[o/keH M Kop, 6M3HeC-IOTMKY HAXOOUTBHCSI TOITHKO
B CIIeLIMaIbHO BbIIEJIEHHOM CJ10e?» repep pasaenom 4.2). Ilpu nipocreriireit
BaIMAAIMM 0OBIYHO UCIIONb3YIOTCS OTIEPATOPHI 1f - then, KOTOPBIE TpOBepsI-
10T 3HAUEHMSI TaHHBIX, HO MOJIe3HbI Habop aTpubyToB, Data Annotations,
MOXXeT aBTOMaTU3MpPOBaTh YacTh KOJA BaauAaluy, KOTOPbIA BaM HYXXKHO
mucaTb. (C Data Annotations Bbl TO3HaKOMUTECH [T033Ke, B paszene 4.7.1.)

CylecTByeT MHOXeCTBO YPOBHEJ Baauzalyu, OT IIPOCTOI MPOBEPKU
JyarnasoHa 4o MPOBEPKU AeiiCTBUTEIbHOCTY BOOUTENbCKUX ITPAB C MTOMO-
b0 HEKOETO CEPBICA, UYTO 3aTPYAHSET ONIpefieieHlie TPaHuL], HauaabHOTO
ypoBHS 6u3Hec-1oruku. Ho, Kak s ckasan BHauase, 3TU YPOBHU SIBJSIIOT-
CS PYKOBOJSIIVMY TIPUMHIIAIIAMY, U TIpUMeEp TPOBEPKU «BOIUTEIbCKUX
TpaB» MOJHMMAeT 3TOT KOJ, Ha CIeIyI0NM1ii ypOBeHb 6M3HEeC-TIOTUKMN.

NMPOCTAA BU3HEC-JIOTUMKA (HEMHOIO BETBJIEHUA U NOJIHOE
ErO OTCYTCTBUE U JIETKOCTb BOCIMPUATUSA)

Cnenyomuii TUII — 9TO GM3HEC-JIOTMKA, B KOTOPOJi BETBJEHME MPaKTU-
YecKy OTCYTCTBYET, T. €. 3[eCh eCTh HEOOJIbIIIOE KOJIMYECTBO OIIEPATOPOB
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BeTBJIeHNs 1f - then MM UX HET BOOGIIE 1 HET 06palleHNs K Ipyromy 6m3-
Hec-Komy. JTaHHBII KO, JIETOK JJIST BOCHPUSITHS, TIOTOMY UTO BbI MOXKETE
MIPOYMTATh €T0 ¥ YBUAETb KaKIbIN IIaT, KOTOPbIi JO/KEH ObITh BbITIOTHEH
T10 MOPsSIAKY. XOPOIlMii IpMMep — KO, IJisk CO3AaHMsI KHUTY C aBTOPaMMU,
Tpeb6ylomuit co3ganus Book, Moucka MaM CO3TaHNUS aBTOPOB ¥, HAKOHEII,
I06aBIeHMsT CBSI3YIOIIMX KIACCOB CYIIHOCTEN, BookAuthor. OTo mpocToit
KOJI, TIe HeT BeTBJIEHU, HO BCe Ke 3[IeCh TpebyeTCss MHOTO CTPOK, UTOGBI
CO3IAaTh KHUTY C aBTOPaMM.

MeHsI Bcera yIyuBJIsIeT, CKOJIbKO TaKOi «IIPOCTOi» 6M3HEC-TOTUKM TTPU-
CYTCTBYET B peajbHOM IPUIOKEHUN; KaK IIPaBUIO, I CUMTAIO, UTO B ITY
KaTeropuio IomnagaeT MHOXKeCTBO (DYHKLMI agMuHUCTpaTopa. IlosaTomy
HaJIMuye MPOCTOro Ia6/IoHa AJIs [IOCTPOEHMST U MTPOBEPKY JaHHOTO TUITA
OM3HEC-JIOTUKM MMeeT pelllalollee 3HaUeHMe JiT ObICTPOrO CO3MaHUs
Koza.

CNIOXKHAS BUSHEC-JIOTMKA (KOA, TPEBYIOLUMIA CEPbE3HbIX
YCWUJIUIA, YTOBbl HAMUCATb Er0O NPABUJIbHO)

CaMyIo TPYOHYIO IJIS1 HAIlMCaHMsI OM3HEC-JIOTMKY S Has3bIBAIO CJIONCHOLL.
V 3TOro TepMuHa HeT MOAXOISIIEro OIpefe/IeHNs, HO IS JaHHOIO TUIIA
KOJla HY;KHO XOPOILO IIOAYMaTh HaJ Mpo6IeMOii, IPeKIe YeM ee MOKHO
OyIeT peaan3oBaTh. BOT MTaTa 13 OMHONM M3 BeAYILMX KHUT I10 HAIMCca-
HMIO 6M3HEC-TIOTMKM, B KOTOPOil ONMCBIBAETCS 3aJaya HalMcaHus Koma
CJIOKHO 6M3HeC-JIOTMKH:

B anzopummuueckoli uacmu npozpammesl cocpedomoueHa ee cho-
COOHOCMb peulamsy 01 NoNb308amens 3adaqu u3 coomeemcmay-
roujeti npedmemmoti o6iacmu. Bce ocmansHovle 4acmu npozpammol
u ee yHKyuU, KaKumMu 6ul CyujecmeeHHslMuU OHU HU ObLIU, MOJILKO
cyxcam 3moti 0cHo8HOU yenu. Ecau obnacme CnoxcHa, mo u pe-
weHue coomgemcmaeyrujux 3aoad — deio Henpocmoe, mpeoyio-
wee cocpedomoueHHbIX YCUMULL MAIaHMAUBLIX U YMeTblX cheyud-
JIUCmos.

— OpUK DBaHC,
«I[IpeMeTHO-OpMEHTUPOBAHHOE IIPOEKTUPOBAHMEY'

ITOT TUIT 6M3HEC-TIOTUKIM HOCTATOYHO CJIOKEH, II0ITOMY 1 paspaborai
CTPYKTYpPMPOBAHHbBIN ITOAXO, M3OMMUPYIONINii OM3HEC-JIOTMKY OT Gasbl
OAHHBbIX ¥ KIMEHTCKOM YacTu. Takum 06pa3om, s MOTY COCPeIOTOUMTh-
cs1 Ha TpobiemMe 6M3HEC-JIOIMKM — ellle OMHOM IIPMMEHEeHUM MPUHIMIIA
paszeneHus] OTBETCTBEHHOCTENM (0O KOTOPOM IMOAPOGHO pacCcKasbIBAETCS
B pasgene 5.5.2).

' Domain-Driven Design: Tackling Complexity in the Heart of Software (Addison-

Wesley Professional, 2003).
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4.2

[onxeH nu Kop, 6U3HEC-TOrMKM HAXOAUTLCA TO/IbKO

B CNEeLMaNbHO BbiAe/IEHHOM cnoe?

HeT. B peanbHbix NpUnoxeHusx, ocobeHHO B TeX, KOTOpble B3aMMOAENCTBY-
0T C Ye/IOBEKOM, HEOOX0AMMO, YTODObI 3TO B3aMMOLENCTBME ObINIO Kak MOXHO
nyywe. Mo 3ToM NpuyMHe HekoTopasi BU3HEC-10rMka HaXoAMTCA B C/I0e Npea-
CTaBNEHUS.

OueBnpaHas norvka Ang pasMelleHns B C10e NnpencTaBieHns — 3To busHec-
NIOTMKa NpPOBEPKM, MOTOMY YTO YeM paHblile Bbl CMOXeTe NpeaoCcTaBUTb 06-
paTHYK CBA3b NOnb30BaTento, TeM nydwe. bonbwuHcTBo frontend-cucrem
MMeIoT BCTPOEHHbIE BO3MOXHOCTH, 0b/1eryatolme npoBepKy 1 npeaoCcTaBns-
toLLMe NONb30BaATENO MHDOPMALMIO 06 OLIMBKaX.

Ewe ooHa o6nactb — 370 GM3HEC-I0MMKa, COCTOALLAA M3 MHOXECTBA 3Taros.
Yacto ans nonb3oBaTesns nyyLle, KOraa noToKM CI0XKHOM BU3HEC-NOrMKM 0To-
BpaxkaloTcs B BMAE NOC/NEA0BATENIbHOCTM CTPaHML, UM 3TanoB B MacTepe.

[laxke B CepBepHON 4acTu MPUNOXEHUS 9 pacnpenensto BU3HeC-Noruky Ha
HEeCKONIbKO C/10eB (MpOeKToB) B NpunoxeHun Book App. B 3Toi rnase g 06b-
SICHSI0, KaK M MoYeMy 3TO Aenato.

lpumep cnoxHolii 6usHec-n02uKku: obpabomka
3aKasa Ha npuobpemeHue KHU2U

Sl HauMHAIO CO CJIOKHOV OM3HEC-TOTMKM, IOTOMY UTO OHA MMO3HAKOMUT
BacC C MOIIHBIM ITOAXOMIOM, B3SITBIM M3 KHUTM JpuKa OBaHca «[Ipedmem-
HO-OpUEHMUPOBAHHOE NPOEKMUPOB8AHUE», KOTOPYIO SI LIUTUPYIO B IIpelbl-
oyuieM pasgene. OmHaKO [JIs1 Hauana B3MISHUTE Ha (QYHKUMOHAIBHOCTD
CJIOKHOVI OGM3HEC-JIOTMKY, KOTOPYIO HY)XHO OyleT peann3oBaTh B MPU-
noxkenun Book App. IIpumMep, KOTOPBIA MbI CO3TaaMUM, — 9TO 06paboTKa
M0JIb30BATEILCKOTO 3aKa3a Ha rpuobpeTeHe KHUT. Ha puc. 4.1 mokaszaHa
crpaHuiia ohopMIIeHHMS 3aKasa B IpuiioskeHnn Book App. MbI XOTUM pea-
JIM30BaTh KO, KOTOPBIV BBITIOIHSIETCS, KOT/a MOJIb30BaTe/Ib HaXKMaeT
KHOIKY «Kynutb».

MPUMEYAHUE MoskHO orrpo6oBaTh mpoiecc ohopMIeHNs 3aKa-
3a, CKauaB Kof MpwioskeHus: Book App 13 CBSI3aHHOTO PETO3UTO-
pust Git u 3amycTUB ero JiokajibHO. [IpuioskkeHnne ucronb3dyetr HTTP
cookie mist XpaHeHUsT MH(GOPMALMKU O KOP3MHE U II0JIb30BaTese
(uTO M36aBISIET OT HEOOXOAMMOCTH BBIMIONHSATD BXOZ, B CUCTEMY).
[leHbTM He HYKHBI; KaK CKa3aHO B TEKCTe YCJIOBMIA MCIIOIb30BAHMS,
Ha caMOM JieJie MbI He COOMpaemMcs IOKYIaTh KHUTY.
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Shopping Cart

Beginning ASP.NET $45.00 x 1 Remove
4.5in C#

by Matthew MacDonald

ASPNET 4.5

C#

Terms and Conditions Total $45.00

[J1 understand this is a demo site and | am not
really buying these books

Puc.4.1 Crpanunua opopmneHus 3akasa B npunoxeHum Book App. Korga
NoJib30BaTe/lb HAXKMMaET KHOMKY «KynUTb KHUIY» pSAOM C KHUTOW, PUNOXKEHUE
[06aBNSIET KHUTY B KOP3UHY, NOCJIe Yero oTobpaxkaercs cTpaHuu,a oopmieHus
3aKa3a, Ha KOTOpPOi1 NOKa3aHbl BCe KHUIM B KOP3uHe nonb3oBarens. Haxkumas KHonky
«KynuTb», Bbl Bbi3blBa€Te GU3HEC-/IONMKY, KOTOpPasl CO3AAET 3aKas, T. €. KOA, KOTOopbIii
Mbl 6yaeM nucaTtb

Ucnonv3osaHue nammepHa npoekmuposaHus
0/19 peanu3auuu c/10XHol 6U3Hec-N102UKU

[Ipeskme uemM HauaTh IMCaTh KOZ IJjs1 06pabOTKM 3aKasa, B3IJITHUTE Ha
MaTTepH, KOTOPBI/ IOMOXKET BaM HAaIMCaTh U MPOTECTUPOBATh OM3HeC-
JIOTUKY, a TakK)ke HaCTPOUTD ee MTPOU3BOAUTENbHOCTb. OH OCHOBAaH Ha KOH-
LeNLIMSIX ITIpeAMeTHO-OpUeHTUPOBAHHOTO poeKTupoBauus (DDD), u3no-
SKEHHBIX DPUKOM JBAHCOM, HO KOf, 6M3HEC-TIOTMKI He HaXOIUTCS BHYTPU
KJIACCOB CYIIHOCTEN. DTOT MaTTePH U3BECTEH KaK CYeHapull mpaH3akyuu,
WU npoyedypHblii TaTTePH 6M3HEC-JIOTUKY, TIOTOMY UTO KOJ COTEPSKUTCS
B aBTOHOMHOM MeTOJe.

OH TIpoCT [J1s TOHMMAaHMS U UCIToNb3yeT 6a3oBbie KoMmaHabl EF Core,
KOTOpbIe BbI y3Ke Buenu. Ho MHOTrMe paccMaTpuBaloT MPOLieAYPHbIi MO -
X0f, Kak aHTuraTTepH DDD, 3BeCTHBI KaK aHeMUuuHas Modesib npeomem-
Hoti o6nacmu (cm. http://mng.bz/nM7g). [To3xe, B uacTu [1I KHUTM, MBI pac-
LIIPUM 3TOT HOAXOM A0 MoaHOoIleHHOro DDD.

B sTom pasgesne u B In1aBe 13 mpeacTaBieHa MOSI MHTePIIpeTaLys Mo -
X0fa DBaHCa ¥ MHOXKECTBO APYruX crioco6oB mpumeHennst DDD c EF. Xots
S IIpeJiararo CBOJ MOAX0[, KOTOPBIN, Ha/leloCh, TOMOKET BaM, He 6oiiTech
MCKaTh APyrye MOAXO0bI.

Mame npasun no co30axuto 6usHec-102UKU, UCNOAb3YIOWell
EF Core

B cienyrmeM CIIMCKe IIPUBOASTCA IMTATh ITpaBUJI, COCTABJAKIIMX ITaTTEePH
6]/I3HeC-J'IOI‘I/IKI/I, KOTOprI71 BbI GY,HETE JCII0/Ib30BATh B 3TOJ IV1aBe. bosbinas
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UX 4acTh OepeT cBoe Hauaso 13 KoHenuuit DDD, a HeKOTOpbIe SIBISIOTCS
pe3y/nbTaTOM HaIlMCaHMs 6OJBIIIOrO KOJIMUYECTBA CJIOKHOI 6M3HEC-TIOTYKA
¥ BbISIBJIEHUSI 00J1acTeli, KOTOPbIe HYKHO YITyUIIUTD:

BusHec-noe2uxka onpedensem cmpykmypy 6a3st OaHHsiX. [TOCKONbKY
rpobeMa, KOTOPYIO BbI ITbITA€TECh PENIUTb (KOTOPYI0 DBAHC Ha-
3bIBAET MOOe/bl0 NPeOMemHoli obiacmu), — 3TO CePALe CUCTEMBI, ee
JIOTMKA JTOJIKHA OTIPeIeIsiTh CII0CO6 MPOEKTUPOBAHMS BCETO MPUIIO-
skeHMs. [I09TOMY BbI ITBITAETECH CAENIATh TaK, YUTOOBI CTPYKTypa 6a3bl
MaHHBIX M KJIACChl CYITHOCTE MaKCHMMAaIbHO COOTBETCTBOBAIM IIO-
TPe6GHOCTSIM JaHHbIX OM3HEeC-JIOTYKMA.

Huumo He dosxcHo omeiekams om 6usHec-nozuku. Camo 1o cebe Ha-
micaHme 6M3HeC-TOTUKY — TOCTATOYHO CIOKHBIN MPOIecc, T0O3TOMY
BBI M30JIMPYETE ee OT BCeX APYIUX CJIOEB MPUIOKEHMSI, KpOMe Kjac-
coB cymHocTeli. Korma Bbl muineTe Kof, 6M3HEC-IOTUKHA, TO TOJIKHBI
IyMaTb TOJBKO O IMpobjieMe, KOTOPYIO IbITAeTeCh PEIINTh. BbI OCTaB-
JiieTe 3aAady afgarTaiy JaHHbIX IJIS IIPeICTaBIeHUs CEPBUCHOMY
CJIOT0 TTPUJIOKEHUS.

BusHec-nozuxka domwHa oymams, umo pabomaem ¢ OaHHbIMU 8 Nd-
Msimu. DBAHC HAYYWJI MEHS IMCATh KOJ 6M3HeC-TOTUKY TaK, OyaTO
IaHHbIe HAXOHATCS B MaMsATH. KOHeYHO, HY’KHO MMETb KaKue-TO
YacTy, Kacawuuecs: 3azpy3Ku M COXpaHeHus, HO UTO KacaeTcs siapa
Ballleii OM3HeC-JIOoTUKM, o6pabaThiBaiiTe HaHHbIe (HACKOJbKO 3TO
BO3MOKHO), KaK e/l ObI 9TO ObIT OOBIUHBIN KIACC UM KOJUIEKIMS
B IMaMSITH.

H3onupytime ko0 docmyna k 6ase daHHbvix 8 0MOenbHOM npoexme. ITO
MPaBWIO TOSIBWJIOCh B Pe3yJabTaTe HaIMCaHUs TPWIOKEHUS IS
9JIEKTPOHHOJ KOMMEPILINY CO CIOKHBIMY MpaBUIaMy 1IeHO00Opa3o-
BaHMS ¥ OOCTaBKM. PaHbine s mcronb3oBan EF HermocpemcTBeHHO
B CBOeJt 613HeC-JIOTMKe, HO 06HAPYsKIII, UTO OHA CJIOSKHA B COITPOBO-
SKIEHUM U C TOYKY 3peHMST HACTPOIKM MPOM3BOANTEIBHOCTI. BMecTo
9TOTO HYKHO MCITOJIb30BaTh APYTOil MMPOEKT, JOTIONTHSIONIVIT 613HeC-
JIOTUKY, I/IS1 XpaHEHMS BCETo Kofa JOCTYTIa K 6a3e JaHHbBIX.
Busnec-n02uka He dosicHa evi3vieams memod EF Core SaveChanges Ha-
npsimyto. Y Bac DO/DKEH OBbITh KJIAcC B CEPBMCHOM CJI0€ (MJIU TTOJTb30Ba-
TeJbCcKast 6ubIMOTeKA), 3aJaua KOTOPOIO — BhI3bIBATh OM3HEC-JIOTH-
Ky. Ecitut omm60K HeT, JaHHBIM KJIacc BbI3bIBaeT MeTo[ SaveChanges.
OCHOBHasI IIPUUYMHA STOTO MTPaBUIa — KOHTPOJINPOBATh, 3aITMChIBATD
JIV JAHHbIe, HO Y HETO e€CThb U APyTHe MIPEeUMYIIeCcTBa, KOTOPbIE ST OITH-
1y B paspene 4.4.5.

Ha puc. 4.2 mokasaHa CTpyKTypa IIPWIOKeHMSI, KOTOPYIO MbI CO3aMM,
YTO MTOMOJKET BaM B IIPMMEHEHUM ITUX PeKOMeHIaluii Ipy peannsaiumn
6U3HeC-JIOTUKM. B Hamem ciryyae Mbl JOOABMM JIBA HOBBIX ITPOEKTA K VC-
XOIHO¥ CTPYKType mpuioxkeHus Book App, ormicaHHo B r1aBe 2:

MIPOEKT C YMCTO OM3HEC-TIOTMKOI, COIePsKalMii KIacchl 613HeC-10-
TUKIU, KOTOpbIe paboTaloT C JAHHBIMM B [TAMSITH, TPEL,0CTaBIIIeMbIMMU
COITyTCTBYIOIIMMM MEeTOZAMM JOCTYIIa K 6a3e JaHHbIX;
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MPOEKT MOCTyIa K 6a3e JAaHHBIX, MPEIOCTAB/ISAIONINII COMYTCTBYIO-
M KIacc IJIsT KaskAOoro Kjaacca UMCTO OM3HEeC-JIOTUKU, KOTOPOMY
TpebyeTcs JOCTyN K 6a3e maHHbIX. Kaskablil COMYTCTBYIOUIMIT KIace
3aCTaBIsIeT KJIacC YMCTOI 6M3HEeC-IOTMKY AyMaTh, UTO OH paboTaet
¢ HabOPOM JaHHBIX B ITAMSITH.

[19Th HOMEPOB C KOMMEHTapMUsIMM Ha pPUC. 4.2 COOTBETCTBYIOT IISITU

IpaBWiaMm.
1. ®opmar 6asbl AaHHbIX 2. JTOT NPOEKT COAEPXKMUT 3. busHec-noruka paboraer
onpeaensetca YUCTBIA KOA BU3HEC-NIOTUKY. C laHHBIMMU B NaMATH
6u3Hec-norukoi Huuero nuwHero
Yucras
> BusHec- HTML-
noruka
. Beb- CTpaHMLbl
SoL [loctyn CepBMC'HbII/I npunoXeHue
server K AaHHBIM cnoit ASPNET Core ;
: JavaScript /
[octyn k 6aze ey
[JaHHbIX NSt |
6u3Hec-normku
4. 3T10T NpOEKT 30MpYET BeCb AOCTYN 5. CepBuCHBIN Cnoii oTBeYaeT
K 6a3e AaHHbIX, HE0GXOAMMBIA 3a BbINONHEHNE GU3HEC-NOrUKM
6usHec-noruke 1 BbI30B MeToAa SaveChanges

Puc. 4.2 TpoekTbl BHYTpY Hawlero npunoxeHus Book App ¢ AByMs HOBbIMM NpoeKTaMu

BANns 06paboTKM CNOXKHOM GusHec-noruku. Mpoekt «Yucraa GUsHeC-NOrMKa» COAEPKUT
MU30/IMPOBaHHYK 6M3HEC-NOrUKyY, KOTOpas CYMTAET, YTO paboTaeT c HA6OPOM K/1accoB B MAMATH.
MpoekT «[ocTyn K 6a3e AaHHbIX» NpeocTaBnseT MHTepdeic, KOTopbIi YncTas 6usHec-normka
MOXET UCNONb30BaTh AN A0CTYNA K 6a3e AaHHbIX. 3aAa4a CepBUCHOIO €105 — aAanTUPOBaThb
AaHHble u3 npunoxenus ASP.NET Core ans oTnpaBKu B YUCTYHO GU3HEC-TOTUKY B HY)XXKHOM
¢opMe 1 Bbi3bIBaTb OKOHYATENbHbIN MeToA, SaveChanges Ang coxpaHeHus, ecnm 6usHec-noruka
He coobLaer 06 owmbKax

4.4 Peanusayus 6usHec-no2uKku 0ag obpabomku
3aKasa

Terepb, Korja s omucas 613Hec-IOTPeOHOCTD, ee OM3HeCc-TIpaBuIa U MaT-
TepH, KOTOPBI MbI OyJIeM MCIIOAb30BaTh, MOKHO MPUCTYIIaTh K Hamuca-
HMIO Kofa. Hallia 1ie/ib COCTOUT B TOM, UTOOBI PasOuUTh peannsaiuio Ha
0ojlee MeJIKMe Iaru, KOTOpble COCPeIOTOUYEHbI Ha KOHKPETHBIX YaCTSIX
1po6ieMbl. BbI yBUIMUTE, KaK ITOT IATTEPH OM3HEC-IOTUKYM ITOMOraeT Co-
CpenoTOYUTBCS Ha KaXKA 0l YaCTy peain3aluy o ouepenu.

MbI co6MpaeMcst peann3oBaTh KO, I10 YaCTsIM, KOTOpPbIe COOTBETCTBYIOT
[SITU TIpaBUJIaM, IlepeuncieHHbIM B pa3fesne 4.3.1. B KOH1e Bbl YBUOUTE,
Kak 3ToT Ko, Boi3biBaeTcs U3 ASP.NET Core, KOTOpbIi1 UCITONb3YyeT MPU-
nosxkenve Book App.
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lMpasuno 1: 6usHec-no2uka mpebyem onpedeneHus
cmpyKmypbl 6a3bl 0GHHbIX

B HEM roBOPUTCS, UTO MPOEKTUPOBaHME 6a3bl JAHHBIX JOKHO COOTBET-
CTBOBATh OM3HEC-MOTPEGHOCTSIM — B JTaHHOM CJyyae OHM IIPe/CTaBie-
HBI 1IECTBI0 6M3Hec-TIpaBmIaMiu. TOTbKO TPU U3 HUX UMEIOT OTHOIIEHVe
K IIPOEKTUPOBAHMIO 6a3bl JAHHBIX:

B 3aKas3 JOJDKHA OBITh BK/IIOUEHA XOTS ObI OJHA KHUTA (TTOIpasyMeBa-
€TCsT, YTO MX MOXKET ObITh GOJIbIIIE);

IleHa KHUTY JOKHA ObITh CKOIIMPOBAaHa B 3aKa3, ITIOTOMY UTO MO33Ke
OHA MOKET ITOMEHSIThCS ;

HYKHO 3aIIOMHUTD YeI0BeKa, 3aKa3aBIllero KHUTH.

STy TpU MpaBuUa ONPeAessIoT KJIacC CYIIHOCTY Order, Y KOTOPOTO eCTh
KOJIJIEKIMS KJIACCOB CYHIHOCTeH Lineltem — CBSI3b «OAMH KO MHOTMM».
Kiacc cymHocTy Order comepskuUT MHGOpMAIINIo O YeJloBeKe, pa3MeCTUB-
IIeM 3aKas, a Kakablii 9K3eMILISIp Lineltem cOmepsKUT CCHIIKY Ha 3aKas
KHUTHU, KOJIMUECTBO KHUT ¥ CTOMMOCTb.

Ha puc. 4.3 mokasaHo, Kak 9Tu aBe Tabauibl, Lineltem u Orders, BbITIs-
IT B 6a3e JaHHbIX. UT0ObI M300paskeHye 6bII0 60jiee MOHSITHBIM, S IO-
KasbIBalo Tabmuiry Books (6yeqHO-ceporo 1BeTa), Ha KOTOPYIO CChLIAeTCs
Kakgasi crpoka Lineltem.

Pa3Hble nonb3oBaTenu MOryT NoKynaTb KHUry,
noatomy c Book MoxeT 6bITb CBA3aHO OT HyNs
no MHOxectBa Lineltems

Books Lineltem Orders

PK | Bookld ! PK | Lineltemid ! PK | Orderld
Title LineNum DateOrderedUtc
Description NumBooks CustomerName
PublishedOn BookPrice 1
Publisher 0.* FK1 | Bookld /
Price FK2 | Orderld 4~ 3aKa3 coCTOMT U3 0AHOrO
ImageUrl unn Heckonbkux Lineltems

Puc.4.3 Jlo6aBneHbl HoBble Tabnuubl Lineltem u Orders, nossonsiowmue npuHUMaTh
3aKasbl Ha KHMru. Ha Kaxxayto nokynky ectb oaHa ctpoka Orders, co cTpokoit Lineltem
BNS KaXKA0M KHUTU

MPUMEYAHUE Wmsa Tabnuibl Orders CTOUT BO MHOXKECTBEHHOM
Yucye, TOTOMY UTO MbI 06aBmM DbSet<Order>0rders B DbContext
OpUIOKeHMs, U 110 ymoauanuio EF Core mucIionb3yeT uMs CBOCTBA
Orders B KauecTBe MMeHM TabauIbl. MbI He 06aBM/IV CBOMCTBO 1151
KJ1acca CymHoOCT LineItem, MOCKOIbKY JOCTYTI K HEMY OCYIIeCTBIISI-
ercs uepes cBs3b Order. B atom ciryuyae EF Core o yMo/T4YaHUIO UC-
IOJTb3YyeT UM Kj1acca LineItem B KauecTBe MMEHM TabauIIbl. MOKHO
3a7aTh JJIs1 TAOUIIBI OTIpeeieHHOe UMs; CM. pasmen 7.11.1.
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lMpasuno 2: HUYMo He 00/KHO OmeneKame
om 6u3sHec-n102uKu

Terepb Bbl HAXOAUTECH B cepplle Koaa 6M3HeC-JIOTUKH, U Ko, 3[eCh Clie-
saeT 6OJbINYI0 YacTh paboTbl. OH GYIET caMoii CJIOKHOI YacThio peanu-
3al1y, KOTOPYIO BbI MKIIIETe, HO HAM HYKHO YIIPOCTUTH 3ajauy, M306aBUB-
IIVCh OT BCEX OTBJIeKAIINX (HakTOPOB. Tak Mbl CMOKEM COCPEIOTOUNTHCS
Ha mpobieme.

[T 3TOTO HYKHO MMUCATh YUCTBIN OM3HEC-KOA, CO CChUIKOM TOJMBKO Ha
JIBe IpyTHMe YacTy CUCTEMBI: KJIACChI CYIIHOCTEN, TOKa3aHHble Ha puUC. 4.3
(Order, LineItem 1 Book), 1 COMYTCTBYIOIIMIi KJIacC, KOTOPbIit OymeT 06-
pabaTbIBaTh BCe o6palleHus K 6a3e TaHHbIX. Jlaske Py TaKOi MUHUMMU3a-
1[MM BbI BCE PABHO OymeTe pa3dbuBaTh paboOTy Ha HECKOIBKO YaCTel.

MPOBEPKA OLUMBOK U NMEPEOAYA UX MOJIb3OBATEJIIO:
BANMOALINA

BusHec-paBmIa comepskaT HecKojabko (uaskkoB, Hampumep «Heobxo-
IVIMO TIOCTaBUTh TajIOuKy HarmpoTus 1osist “Iloib30BaTebCcKoOe coraiie-
HMe”». B mpaBuiax Taxke TOBOPUTCS, UYTO HYKHO IIPEIOCTAaBUTH I0JIb-
30BaTeNI0 MeXaHM3M 00paTHO CBSI3M, UTOOBI OH MOT MCITPaBUTH JTI00bIE
Mpo6JIEMBI 1 3aBEPIINTH IMOKYITKY. TaAKOTO pona MpoBEePKM, Ha3bIBaeMble
sanudayueti, pacIipoOCTPaHEHbI BO BCEM TTPUJIOKEHUMA.

EcTb 1Ba OCHOBHBIX IOJIX0Ia K 06paboTKe Iepemauy omnboK Ha 6osee
BbICOKME cion. OOMH M3 HUX — TeHEPUPOBATh UCKIIOYEHNE ITPY BOSHUK-
HOBEHMM OINMOKY, a IPYTOi — IepesaBaTh OMMOKYM BbI3bIBAIOIIEN CTOPO-
He yepe3 uHTepdeiic cocTosTHMS. Y KaKI0ro BapMaHTa eCTh CBOU JOCTO-
MHCTBA ¥ HEIOCTAaTKM. B 3TOM IpMmMepe MCIIONb3yeTCsI BTOPOi TTOAXOI :
repemayva onmMooK B popMe Kj1acca COCTOSTHMS B 6osiee BICOKMIA CJTIOM MIJIst
ITPOBEPKMA.

[Jist 9TOr0 MBI CO3aaAMM HeOOJIBINON abCTPaKTHBIN Kiracc BizAction-
Errors, ITIOKa3aHHbIN B JIMCTUHTE 4.1. ATOT KJIacc MPeaoCTaB/seT 001t
muHTepdeiic 06paboTKM OUIMO0K AJ1s1 BCeit Balleit 6u3Hec-moruku. Kmacc
comepskuT MeTton AddError, KOTOpBIi OM3HEC-JIOTMKA MOXKET BbI3HIBATh
IS TOOABJIEHUSI OIIVIOKM, U Heu3MeHsieMblli cnucox Errors, comepsKamuii
BCe OMIMOKM BaJUOalMM, OOHAPY>KeHHbIE ITPY BITTOJIHEHUM OM3HEC-JIO-
TYIKML.

Mpb1 6yzmem 1CHOMb30BaTh Kiace ValidationResult st XpaHeHUST Kaxk-
IOV OMIMOKM, TIOTOMY YTO 3TO CTAaHIAPTHBIM CITOCO6 BO3BpaTa OIIMOOK
C HeoOsI3aTeIbHOI JOTOJHUTEIbHOI MHGbOpMAaIleil 0 TOUHOM CBOJICTBE,
C KOTOPBIM CBsI3aHa omnbKa. Vcronb3oBaHMe 3TOTO Kjiacca BMeCTO ITPOC-
TOJ CTPOKM COOTBETCTBYET €Ille OAHOMY METOAY BaIMAALIVN, KOTOPBII MbI
I00aByUM IT033Ke B JAHHOI I/IaBe.
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Jiuctunr 4.1  A6cTpakTHbIi 6a30BbIN Knacc, o6ecneymBaowmuii 06paboTky

OLIMOOK AnA Ballen 6GU3Hec-I0rmKu

AGCTpaKTHBIN Knacc, o6ecneunsarowmii
06paboTKy oWwK6OK AN GU3HEC-NOrMKK
public abstract class BizActionErrors padoTiy

{

XpaHut cnucok owmbok
Ba/MAALMM B YaCTHOM NopsiaKe

private readonly List<ValidationResult> _errors
= new List<ValidationResult>();

public IImmutablelList<ValidationResult>
Errors => _errors.ToImmutableList();

Mpepocrasnser gocryn
K HeU3MeHAeMOMY CUCKY OMBOK

public bool HasErrors => _errors.Any(); .
Co3paet noruyeckoe CBOMCTBO

protected void AddError(string errorMessage, HasErrors, uto6b1 ynpoctub
params string[] propertyNames) MpoBepKy Ha Hanuume ownbok
{ Paspewaet po6asutb npoctoe
_errors.Add(new ValidationResult coobueHme 06 ownbke
(errorMessage, propertyNames)); WK cooBLenme 06 owmbke
3 €O CBAA3aHHBIMM C HUM
} Pe3ynbrat Banuaaumumu copepxut coobuieHue CBONCTBAMM B CMIUCOK OLMBOK

06 owwnbKe 1, BO3SMOXKHO, NYCTOMH CAMCOK
CBOICTB, C KOTOPbIMM OH CBAI3aH

Vcronb3oBaHue 3TOT0 abCTPaKTHOTO Kjacca 03HAuaeT, UTo Koj, Ballleit
OGM3HEC-JIOTUKY JIeTUe IMCATh U Y Hee MMEeTCsI eIMHbII CIT0co6 06paboTKM
omn6oK. JIpyroe mpeumMymecTBO 3aK/II0YaeTCsT B TOM, UTO MOYKHO M3Me-
HUTbH CITIOCO6 BHYTpeHHEl 06paboTKy OmM60oK 6e3 n3MeHeHusT Koma 6m3-
HeC-JIOTUKMA.

BusHec-nmormka 06paboTKYM 3aKa3a BBITIONHSIET MHOTO MTPOBEPOK, UTO
TUIIMYHO )1 3aKa3a, IOTOMY UTO 3TO YacTO CBSI3aHO C JeHbramu. JIpyras
O6M3HEeC-JIOTKa MOXKET He BBIMIOJHSITh HUKAaKOi IMPOBEpPKU, HO 6a30BbIii
KJacc BizActionErrors aBTOMaTM4YeCKy BO3BpalaeT HasErrors co 3Haye-
HueM false, a 9TO 03HAYAET, UTO CO BCeil OGM3HEC-TOTMKOI MOXKHO pabo-
TaTh OAMHAKOBO.

lMpasuno 3: 6usHec-n02uKa 0oaxHa dymams,
ymo pabomaem ¢ OGHHbIMU 8 NAMAMU

Terieppb HauHEM C OCHOBHOrO Kjacca: PlaceOrderAction, KOTOpPBIN CO-
IEPKUT YUCTYI0 GM3HeC-ToruKy. OH MCIIOb3yeT COIMYTCTBYIONIMIA KIacc
PlaceOrderDbAccess fist Ipe/iCTaBAEHNS JAaHHBIX B BUIe Habopa B maMsi-
v (B JAHHOM CjTyuae CJIOBapsi) M JJist 3aI1Cy CO3[aHHOrO 3akasa B 06asy
JaHHbIX. XOTSI Mbl HE TIbITAEMCSI CKPBITh 6a3y TaHHbBIX OT YMCTOI OM3HEC-
JIOTVIKI, HaM HY)KHO, UTOGbI OHa paboTasia Tak, Kak eciv 6bl JaHHbIE ObLIN
06bpruHbIMY Kitaccamu .NET.
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B nuctunre 4.2 mokasaH kiacc PlaceOrderAction, Hacjenyomuii OT
abCTpaKTHOTO Kjacca BizActionErrors misg o6paboTKM COOGIIEeHMIT 00
ommbkax, BO3BpalllaeMbIX IMOIb30BaTe 0. KpomMe TOTO, OH MCIIOIb3yeT
IBa METOJa, KOTOpbIE MPeNoCTaB/IsIeT COMYTCTBYIOLIMIT Kiacc PlaceOrder -
DbAccess:

= FindBooksByIdsWithPriceOffers — nmpuHuMaer crimcok BookId u BO3-
BpalliaeT c10Baphb € BookId B KauecTBe K/IK0Ya U KJIacc CYLIHOCTH Book
B KauecTBe 3HAUEHMS U JTI0ObIX CBSI3aHHBIX PriceOffers;

= Add — mo6aBsieT Kj1acc CynHOCTY Order € ero Koyjiekuyeit LineItem
B 6a3y JaHHbIX.

Jiuctunr 4.2 Knacc PlaceOrderAction c 6M3HeC-I0rMKOM, MCNOJIb3yeMOoM

AN NOCTPOeHUsA HOBOro 3akKasa

. . Knacc BizActionErrors o6ecneunsaer

public class PlaceOrderAction : 06paBOTKY OLIMGOK AN GHIHEC-TIOTHKH
BizActionErrors, P Ky
IBizAction<PlaceOrderInDto, Order>

Uutepoeiic IBizAction o6ecneunsaet

{ Lvat donly IPLaceOrderDbA dbA .| cooTBeTCTBME BU3HEC-NOrMKM
private readonlLy aceurder ccess Cccess; CTaHAapTHOMyMHTedeEﬁCy

public PlaceOrderAction(IPlaceOrderDbAccess dbAccess) -

{ PlaceOrderAction ucnonb3yet knacc
—dbAccess = dbAccess; PlaceOrderDbAccess ans 06paboTku
} o6palLeHuii K 6a3e AaHHbIX

public Order Action(PlaceOrderInDto dto) .
{ BizRunner BbI3bIBaeT 3T0T METOA
if (1dto.AcceptTAndCs) AN BbINONHEHUs GU3HEC-NOrUKM

{

AddError(
"You must accept the T&Cs to place an order.");

return null;

} basoBas npoBepka

if (!dto.LineItems.Any())

{
AddError("No items in your basket.");
return null;

}

var booksDict = Knacc PlaceOrderDbAccess
_dbAccess.FindBooksByIdsWithPriceOffers HaXOAMT BCe KYN/IEHHble KHUMU
(dto.LineItems.Select(x => x.BookId)); | cmononHutenbHbimMu PriceOffers

var order = new Order

{
CustomerId = dto.UserId, Co3paer 3akas, Ucnonb3ys
Lineltems = FormLineltemsWithErrorChecking

FormLineItemsWithErrorChecking ana co3aauusa Lineltems
(dto.LineItems, booksDict)
IE
if (!HasErrors) [Dob6aenser 3akas B 6azy

_dbAccess.Add(order); | TonbKo npu oTCyTCTBUM OLINMBOK
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return HasErrors ? null : order; Mpyu Hanuumm owmnbok Bo3spatLaet null
} MHaue BO3BPALLAET 3aKa3

private List<LineItem> FormLineItemsWithErrorChecking |
(IEnumerable<OrderLineItem> lineltems,
IDictionary<int, Book> booksDict)

{ 310T 3aKpbITbIi MeToA 06pabaTbiBaeT
var result = new List<LineItem>(); C03AaHME KaKAOr0 3K3EMNNSpa
var 1= 1; Lineltem ana Kax a0/ 3aKa3aHHOM KHUTKU

npOCManMBBET KQKAbIA TUN KHUTK,

foreach (var lineltem in lineltems)
KOTOpYH 3aKa3a/ nonb3oBateNb

{
if (!booksDict.
ContainsKey(lineItem.BookId)) CuyuTaet oTCYTCTBYIOLLYIO
throw new InvalidOperationException | kuury cucremHoit owm6Koii
("An order failed because book, " + 1 BblAAeT UCK/IOYeHne

$"1d = {lineltem.BookId} was missing.");

PaccuutbiBaeT ueHy var book = booksDict[lineItem.BookId];
Ha MOMEHT 3aKa3a var bookPrice =

> book.Promotion?.NewPrice ?? book.Price;
if (bookPrice <= 0) [LononnutenbHas nposepka,
AddError( 4TOGbI BbIACHUTb, MOXHO U
$"Sorry, the book '{book.Title}' is not for sale."); npoAaTb KHUry
else
{
//Bce nopsaake, nosTomy AobaBifeM B 3aKas;
result.Add(new LineItem

{

Bce B nopsiake, noatomy
C03AaeM K/1acc CyLHOCTH
Lineltem ¢ noapo6HoCTAMU

BookPrice = bookPrice,
ChosenBook = book,

LineNum = (byte)(i++),
NumBooks = lineItem.NumBooks

s

} Bosspaluaer sce anemenTsbl Lineltem
} AN 3TOr0 3aKasa
return result;

Bbl MOKeTe 3aMeTHUTh, UTO A00aB/IeHa elle OfHAa IIPOBepPKa TOro, 4TO
KHITa, BbIGpaHHAas I10Ib30BaTeIeM, BCe ellle HaXOAUTCs B 6ase JaHHBIX.
TOi MpOBEPKI He ObUIO B 6M3HEC-TIpaBIIax, HO OHA MMEEeT CMbIC/, 0CO-
OEHHO eC/Iy II0/Jb30BATe/IeM YMBIIIJIEHHO IIPemoCTaB/ieHbl HEBEepPHbIe
IaHHbIe. B 9TOM C/Tyuae [eaeTcs pasjindne MeKIy OIi6KaMy, KOTOpbie
MOJKET MCIIPaBUTh [10JIb30BATe/Ib, KOTOPbIE BO3BPAIAIOTCS CBOICTBOM Er -
rors, ¥ CMCTeMHbBIMM OLIMOKaMM (B JAHHOM CJTydae OTCYTCTBYIOIIas KHI-
ra), [IJist KOTOPBIX BbI TeHEPUPYeTe UCKII0UeHe, KOTOPOe CHCTeMa JOJKHA
PerucTpupOBaTh.

B03MOsKHO, BbI BUIE/IM B BEPXHEH 4acTM KjIacca, YTO MbI MCIIOIb3yeM
uHTepdeiic IBizAction<PlaceOrderInDto,Order>. 3TO rapaHTUPYET, UTO
K/IaCC COOTBETCTBYET CTAHIAPTHOMY MHTep(eiicy, KOTOPbIii BbI MCIIO/Ib-
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3yeTe BO Bceil 6u3Hec-JoruKe. Bbl yBUaMTe 9TO B pasmene 4.7.1, Korga Mbl
co3mamymM 0600IIeHHBIN KIacc AJIs 3aITycKa 1 MTPOBEPKU OM3HEC-IOTUKNA.

lMpasuno 4: uzonupyiime kod docmyna K 6a3e OGHHbIX
8 omoeibHbIil npoekm

B Hammx rmpaBwiIax CKa3aHo, UTO BeCh KO, JOCTYTA K 6a3e JaHHbIX, HE0O-
XOAVIMBIN )11 OGU3HEC-JIOTUKY, CJIeTyeT ITOMECTUTDb B OTAENbHbBIN COIyT-
CTBYIONINIT KJIACC. ITOT METOH, TapaHTUPYeT, UYTO BCe oOpaleHus K 6ase
JaHHBIX HAXOOSATCS B OMHOM MeCTe, YTO 3HAUMUTENIbHO YIIPOIaeT TeCTUPO-
BaHMe, peaKTOPUHT ¥ HACTPOIKY ITPOMU3BOAUTEIBHOCTH.

Ellle ogHO MpeuMyIecTBo, KOTOPOe 3aMeTU/I YMUTaTelIb MOero 6j0ra,
3aKJTI0YAETCST B TOM, UTO 3TO PYKOBOZCTBO MOXKET ITOMOYb, €C/IU BbI pabo-
TaeTe C CYIIeCTBYIOIIEN cTapoii 6a30ii JaHHBIX. B 3TOM ciydae CynHOCTU
13 6a3bl JAHHBIX MOTYT He MOAXOAUTD IS KoJa 6M3HeC-TOTYKM, KOTOPBIA
BbI XOTUTe HamucaTbh. TOrma MOKHO MCIIOIb30BaTh METOMbI BizDbAccess
B KauecTBe MaTTepHa Adanmep, KOTOPbIi peobpasyeT CTapyo CTPYKTYPy
6a3bl JaHHBIX B GOPMY, C KOTOPOJI Baleli 613HeC-TIOrMKe Jierde paboTaTh.

OMPEOENEHUE TlatTepH Adanmep nipeobpasyet uHTepdeiic of-
HOTO KJ1acca B pyroii mHTepdeiic, KOTOPoro oskuaaeT KIMeHT. DTOT
MaTTepH IIO03BOJISIET KJIaccaM paboTaTh BMeCTe, UTO ObIJI0 6bI HEBO3-
MOJKHO 13-3a HECOBMECTUMbBIX MHTepdeiicoB. [ToceTuTe cTpaHUIly
https://sourcemaking.com/design_patterns/adapter mjs mosyde-
HMS TOTIOJIHUTEIbHOM MHGOPMAaLA.

V6enuTech, UTO Ballla umcTas 6u3Hec-JI0rmMKa, Kiaacc PlaceOrderAction
M KJ1aCC IOCTYyTa K 6a3e maHHbIX PlaceOrderDbAccess HaxXOOATCS B OT/IE/b-
HBIX IIpOeKTax. TaKkoii MoaXo, T03BOJISIeT MCKIIOUNTD JTI00bIe 6MOIMOTEKN
EF Core u3 mpoeKkTa 4mcToi GM3HEC-JIOTMKM, TaApaHTUPYsI, UTO BECh JI0-
CTYII K 6a3e MaHHBIX OCYIIECTB/ISIETCS Yepe3 COMYyTCTBYIOIMIT Kinacc Pla-
ceOrderDbAccess. B cBOMX IIpoeKTax 51 BbIAESI0 KJIAaCChl CYLIHOCTEN B OT-
IeJbHBIN TTPoeKT 6e3 3aBMcuMocTM OT Koma EF. Torma B MoeM ITpoeKTe
YMCTOM OM3HEC-TOTUKYU He OymeT 6moamoreku NuGet Microsoft.Entity-
FrameworkCore, T09TOMY MOSI 6M3HEC-JIOTMKa He CMOSKET BBIITOMHSIThH Ka-
Kue-1160 KoMaHabl 6a3bl JAHHBIX HATIPSIMYIO; /IS AOCTYIIA K JAHHBIM OHA
IOJDKHA I10JIaraThbCsl Ha Kiacc PlaceOrderDbAccess.

[jis1 IPOCTOTHI IpUMep KOAA COMEPXKUT KIACChl CYITHOCTEl B TOM 3Ke
npoekTe, yTo 1 DbContext npwioxkeHus. B nuctuHre 4.3 mokasaH Hall
Kiacc PlaceOrderDbAccess, peaiM3yIoluii 1Ba MeToAa IJisl 00ecIrieueHms
IOCTyTa K 6a3e JaHHbIX, HEOOXOAVMBIX UMCTOI 613HeC-TIOTUKe:

meTtof FindBooksByIdsWithPriceOffers, KOTOPBII HAXOOUT U 3arpy-
>KaeT KaKAbIl KJIacc CyIHOCTY Book ¢ monomHuTenbHbIM PriceOffer;
MeToq Add, mOGaBIISIIOIINIT TOTOBBIN KJIacc CYIIHOCTM Order K CBOJi-
ctBy DbContext mpwuioskenust, Orders, YTOObI €ro MOXKHO OBIJIO CO-
XpaHUTh B 6a3e JaHHBIX ITOC/Ie BhI30Ba MeToza SaveChanges.


https://sourcemaking.com/design_patterns/adapter
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Jiuctunr 4.3  Knacc PlaceOrderDbAccess, o6pa6atbiBatowuii Bce
o6pauueHus K 6ase AaHHbIX

public class PlaceOrderDbAccess : IPlaceOrderDbAccess

{ Lina Bcex BizDbAccess
private readonly EfCoreContext _context; Tpebyetca DbContext ans

BoCTyna K 6a3e AaHHbIX
public PlaceOrderDbAccess(EfCoreContext context)

{ Haxoput Bce KHUIH, KOTOpbIe
_context = context;
} XOYET KyNUTb N0Nb30BaTeNb
BizLogic nonyuaer konnekumio Bookld,
public IDictionary<int, Book> NpeAoCTaBEHHYH0 NONb30BaTENEM
FindBooksByIdsWithPriceOffers Ha 3Tane co34aHug 3aKasa
(IEnumerable<int> bookIds)
{ Haxoput KHUry ang Kaxaoro
return _context.Books uaeHTUdMKaTOpa, MCNONb3Ys
.Where(x => bookIds.Contains(x.BookId)) LINQ-meToa Contains, uto6bl
.Include(r => r.Promotion) HalTH BCe KNIOUU
.ToDictionary(key => key.BookId);
} Bkntouaer no6bie AONONHUTENbHBIE
aKLWK, KOTOpble HE06X0ANMBI
public void Add(Order newOrder) BizLogic ans onpeneneHus LeHbl
{
_context. Add(new0rder): Bosspau.}aeT PesynbTar B BuAe Cn0Baps,
} uTo6bl BizLogic 6b110 npolue ux UckaTb

}

JT10T MeToA A06aBNAET HOBbIN 3aKa3
B Konnekuumio Orders knacca DbContext

Kiacc PlaceOrderDbAccess peanmusyeTr uHTepdeiic IPlaceOrderDbAc-
cess, C IIOMOLILI0 KOTOPOro KJacc PlaceOrderAction mosy4yaeT LOCTYII
K 3TOMYy Kkiaccy. [loMuMo oMoy ¢ BHegpeHeM 3aBUCUMOCTEeN, KOTO-
pas oImicaHa B IVIaBe 5, MCITOMb30BaHMe MHTepderica MO3BOJSIET 3aMe-
HUTB KJ1acc PlaceOrderDbAccess TeCTOBOJ Bepcueli, — TakXKe Ha3bIBaeMO
3az2nywKoll au umumayuetl, — TPy MOAYJAbHOM TeCTMPOBAHMM Kiiacca
PlaceOrderAction. B pasgene 17.7 aTa TemMma paccMaTpuBaeTcst 6oiiee 110-
JIPOGHO.

lMpasuno 5: 6uszHec-noz2uka He 00/KHA 8bI3bIBAMb MEMOO
EF Core, SaveChanges

IMocenHee TpaBWiIoO TVIACKT, UTO OM3HEC-JIOTMKA He JO/DKHA BbI3BIBATH
meton, EF Core SaveChanges, KOTOPbI/i OOHOB/ISIET 6a3y JAHHBIX HAIPsI-
Myto. Ha To ecTb HECKOIBKO IPUUMH:

" CUMTAETCS, UTO CePBUCHBIN CON SIBJISIETCSI OCHOBHOM TOUKOW H0-
cTyma K 6ase JaHHbBIX: OH yIIpaB/IsIeT TeM, UTO 3aIlChIBaeTCs B 6a3y
IAHHBIX;

= CepBMCHBIN CJI0J1 BbI3bIBAET METO/, SaveChanges TOIBKO B TOM CJTydae,
ec/i OM3HeC-JIOTMKa He BO3BpalllaeT OUMOOK.
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YT0oO6BI TOMOYB BaM YIIPaBJISATh CBOEH 613HEC-IOTUKOIA, S CO3/1aJI CEPUI0
MPOCTBIX KJIACCOB, KOTOPbIE VCIIONb3YIO /ISl BHITTOJMHEHMSI TF0607i OM3Hec-
JIoTMKU. 5] Ha3bIBaI0 X BizRunner. 3TO 0600IeHHbIE K/IACChI, CIOCOOHbBIE
BBI3BIBATh OM3HEC-JIOTUKY C pa3HbIMM TUIIAMM BBOJA M BbIBOAA. Pasmmy-
HbIe BapMaHTbI BizRunner MOTyT 06pabaThIBaTh pa3aMyHble KOMOMHAIN
BBO/Ia/BbIBOJIa M aCMHXPOHHBbIE METOAbI (06 MCIONIb30BAaHMM MMATTEpPHA
async/await ¢ EF Core paccka3sbIiBaeTcsl B IJIaBe 5), a TakKke HEKOTOpbIe
METObI C TOTTOMIHUTENbHBIMY (PYHKIMSIMY, TaKMe Kak PlaceOrderAction
(pa3zpen 4.7.3).

Kaskmplit BizRunner orpenensieT 0600LIeHHbI MHTepdeiic, KOTOpPbIi
IOJDKHA peanu3oBaTh OM3Hec-TormKa. Bamr kmacc m3 mpoekta BizLogic
BBITIOJIHSIET EeViCTBME, KOTOPOe OXMUAAeT OOVMH BXOJHON MapameTp Tuia
PlaceOrderInDto 1 Bo3BpalaeT 06beKT Tima Order. ClieqoBaTeIbHO, KJIAce
PlaceOrderAction peanusyeT uHTepdeiic, KaK ITOKa3aHO B CJIEIYIOIIEM
JINCTUHTE, HO CO CBOMMM TUIIAaMM BBOJA U BbIBOHA (IBizAction<Place-
OrderInDto,Order>).

JluctuHr 4.4  Untepdeiic, no3sonsawowmin BizRunner BbINOMHATb
6u3Hec-normky

BizAction ucnonbsyet Tin u TOut ans onpeaenexuns
BXOAHbBIX U BbIXOAHbIX NapamMeTpoB MeToaa Action
public interface IBizAction<in TIn, out TOut> <

{
IImmutableList<ValidationResult>
Bosspatuaer undopmauuio
Errors { get; } 06 ownbKe 13 GU3HEC-NOTUKU
bool HasErrors { get; }
TOut Action(TIn dto); <«————— [leiicTeue, BbisbiBaeMoe BizRunner
}

Korma y Bac ecTsb Kitacc 6M3HeC-JIOTUKY, peaan3yIomyii 3ToT MHTepderic,
BizRunner 3HaeT, KaK 3aIlyCTUTh JaHHbII Kom. CaM BizRunner HEGOIBINOI,
KakK MOKa3aHo B CjeAyIolleM JUCTUHTEe, U3 KOTOPOTO BUIHO, UTO OH Ha3bl-
BaeTcs RunnerWriteDb<TIn, TOut>. OTOT BapuaHT BizRunner mmpegHasHa-
YeH JjIs1 paboThI ¢ OM3HEC-JIOTUKOI, KOTOpast TIOyJyaeT JaHHbIe Ha BXOI,
BO3BpallaeT pe3yIbTaT M MPOU3BOIUT 3alIMCh B 6a3y JaHHBIX.

JluctuHr 4.5 BizRunner, 3anyckawowmit 6M3HeC-10rMKy, Bo3BpaLias
pe3ynbTaT UAKn oWn6Ku

public class RunnerWriteDb<TIn, TOut>

{
private readonly IBizAction<TIn, TOut> _actionClass;
private readonly EfCoreContext _context;

public IImmutableList<ValidationResult> Undopmauus 06 owmbkax
Errors => _actionClass.Errors; B GM3HEC-NorMKe BO3BpalLaeTcs
public bool HasErrors => _actionClass.HasErrors; | nonb3osarento BizRunner
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public RunnerWriteDb( 06pabatbiBaeT 6U3HEC-NOrMKY,
IBizAction<TIn, TOut> actionClass, | cooTsetcTBytOWYH MHTEPDEICY
EfCoreContext context) IBizAction<TIn, TOut>
{
_context = context;
_actionClass = actionClass; Boisbiaet RunAction B cepBucHoM cnoe
} UNW B CNI0E NPEeACTaBNEHHUS, €C/IU AaHHbIe
6blM NoNyyeHbl B NPaBUNbHON opme
public TOut RunAction(TIn dataln) B
( bINOJIHSET 33laHHYHO
var result = _actionClass.Action(datalIn); BamM BusHec-noruky

if (!HasErrors)
_context.SaveChanges();
return result;

Ecnu ownboK Her, Bbi3bIBaeT METOA,
SaveChanges ans BbinonHeHMs N06bIX

} onepauuii no 406aBneHUI0, 0GHOBNEHMIO
BosBpawaet pesynbrar, KOTOpbIif WA yaaneHuio
} BepHyna 6usHec-noruka

[MaTtTepH BizRunner ckpbiBaeT 6M3HEC-TOTUKY U IIPENCTaBIsIeT 0000-
IIeHHbI uHTepderic / API, KOTOPbIt MOTYT MCITOJIb30BATh IPYTHE KIACCh.
Bri3biBatomemMy Komy BizRunner He HYXHO 6ecriokouTtbest o EF Core, mo-
TOoMy uTO Bce BbI30BbI EF Core HaxopsiTcst B Koge BizDbAccess mnu B Biz-
Runner. DTOT ¢akT caM I0 cebe SBJSIETCS HOCTATOUHON MPUUMHONM st
MCIOb30BaHMs TTaTTepHa BizRunner, HO, Kak Bbl YBUAMTE M0O33Ke, OH T0-
3BOJISIET CO37aBaTh Apyrue (opMbl BizRunner ¢ JOTIOTHUTEIbHOM (BYHK-
[IMOHATbHOCTDIO.

MPUMEYAHUE Bsl MOXeTe IMTOCMOTPETh CO3[IaHHYI0 MHOI 616-
JIMOTEKY C OTKPBITBIM MCXOAHBIM KOZOM, KOTOpas Ha3bIBaeTCs
EfCore.GenericBizRunner. OHa MpemoCTaBisieT Ty >Ke (YHKIMO-
HaJbHOCTD, YTO U BizRunner, HO B Bue GMOIMOTEKY U UCTIONb3YeT
0600611IeHHbIe KITACChl, KOTOPBIE 3aITyCKAIOT OM3HEC-TIOTUKY, HE Tpe-
OysI HarmCaHWSI TOTIOMHUTENLHOTO Kozia. [ToceTuTe crpanuiry http://
mng.bz/vz7] ojst Hoay4eHUs AOTOTHUTeNbHOM MHbOpMaLn.

OnyH 13 BasKHBIX MOMEHTOB, CBSI3aHHBIX C BizRunner, COCTOUT B TOM,
YTO 3TO JOJIKEH ObITh eIMHCTBEHHbINI METO/I, KOTOPOMY pa3pelleHo BbI-
3bIBaTh MeTof SaveChanges B TeueHMe >Ku3HeHHOro nukiaa DbContext
npwioxkeHus. [Touemy? BusHec-ormka He IymaeT o 6a3e JaHHbIX, [T03TO-
MYy IJ1s1 Hee BIIOJIHE HOPMaJIbHO J06aB/ISITh UM OGHOBJISITh KIACC CYIITHO-
CTU B J1I060€ BpeMsl, a olMbKa MOXET ObITh OGHapyKeHa 1o3ke. YToObI
M3MeHeHMsI, BHeCeHHBIE 10 TOTO0, KaK Obljla 0O6HapyykeHa onnoKa, He 3aIu-
ChIBAJIMCH B 6a3y JaHHBIX, BbI ITOIaraeTech Ha TO, UTO MeTo/, SaveChanges
He GyIeT BbI3bIBaThCS OM3HEC-TOTMKOI B TeUeHMe JKM3HEeHHOrO 11Ki1a Db-
Context nipunoxeHus.

B ASP.NET-npuioskeHUM yIpaBisSTh KM3HeHHbIM LukiaoMm DbContext
IOBOJIBHO IIPOCTO, MOCKONbKY s Kaxkgoro HTTP-sampoca co3smaercs
HOBbIN 3K3eMIUIsIp DbContext. B mpuaoskeHUSIX C IJUTENbHBIM Bpeme-
HeM BBITIOJIHEHMS TaKasl CUTyallus SIBJsieTcs MpobjaemMoii. PaHbiie s u3-
6eraji 3TOro, 3actasiiss BizRunner co3maBaTh HOBbII CKPBIThIN 9K3€MILISIP


http://mng.bz/vz7J
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DbContext mpuaosxkeHus, YTo6bI ObITH YBEPEHHBIM B TOM, UTO HUKAKO
IPpyroit Kom He GyIeT BbI3bIBATh MeTO, SaveChanges [JIsI 9TOTO 9K3eMILISI-
pa DbContext.

Cobupaem ace eMecme: 8bi308 OU3HEC-N02UKU
on8 06pabomku 3akazoe

Terepb, KOTIa Mbl M3YUYWINM BCE YACTM ITOTO CJIOKHOTO TIATTepHA OM3HeC-
JIOTUKM, MOKHO ITOCMOTpPETb, KaK BbI3BaThb 3TOT KOJ,. B mricTuHTe 4.6 MOKa-
3aH Ky1acc PlaceOrderService 13 CepBUCHOTO CJI0SI, BbI3bIBatoInit BizZRun-
ner JIJ1st BITIONTHEeHMsT PlaceOrderAction, KOTOPBIN BBITIOTHSIET 06PabOTKY
3aKasa.

MPUMEYAHUE ¢ wucnonb3yio HTTP-aitn cookie, 4To6BI CO-
XPaHUTb BbIOpAHHBIE TOb30BATENEM KHUTM, KOTOPbIe OH XOUeT
KyIUTb. Sl Ha3bIBal0 9TOT Qaiia cookie-Kop3uHoii. ITo paboTaeT mo-
tomy, uto HTTP-daiin cookie MokeT XpaHUTh HEGOJBIIOI 00beM
IIaHHBIX Ha KOMIIbIOTepe mojb3oBaTess. S ucmonb3yio cookie ASP.
NET Core s moctyna K cookie-kop3uHe monb3oBaters. s nomny-
YyeHUs JOTIOIHUTEeNbHO nHdopmauu cm. http://mng.bz/4ZNa.

Ecnu 6M3Hec-JIoTMKa BBIMOJIHWIACH YCITELTHO, TO KO, OUMIaeT cookie-
KOP3VHY ¥ BO3BpalllaeT MePBUYHBII KITIOU KJIacca CyIIHOCTU Order, UTO-
O6bI MOKHO OBIJIO MOKa3aTh CTPAHMILY TIOATBEPXKIEHMUS IMOJb30BATEIIO.
Ecn 3aka3 He GbIT YCIEIIHBIM, COOKie-KOp31Ha He OUMIIAETCs, U CHOBA
oTob6paskaeTcs cTpaHuIa 0hOPMIIEHMS 3aKa3a ¢ COOOIIeHUsIMY 06 Ommn6-
KaxX, 4YTOOBI MOJIb30BATEb MOT UCIIPABUTb BCE TIPOOIEMBI ¥ TIOBTOPUTD
MOTIBITKY.

Jiuctuir 4.6  Knacc PlaceOrderService, Bbi3bIBalOLWMIA OGU3HEC-TOTUKY

public class PlaceOrderService 310t Knacc obpabatbiBaeT cookie-kop3uHy, KoTopas
{ COAEPXKUT BbIOPaHHbIE N0/Ib30BATENEM KHUTU
private readonly BasketCookie _basketCookie; -
Onpepnenset BXOAHOI,
private readonly PlaceOrderinDto,
RunnerWriteDb<PlaceOrderInDto, Order> _runner; " BbIXOAHOM, Order,
public IImmutableList<ValidationResult> napaMeTpb! 3Toil
Comeput Errors => _runner.Errors; OU3HEC-NOTUKU
BCe OWHGKH, public PlaceOrderService(
OTNpaB/IeHHbIE KOHCprKTOp NpUHUMAET BXOoAALuHue

U3 GU3HEC-NOrMKM

IRequestCookieCollection cookiesIn,
IResponseCookies cookiesOut,
EfCoreContext context)

M UCXOAsLLME AaHHble cookie,
a Takke DbContext npunoxenus

_basketCookie = new BasketCookie(
cookiesIn, cookiesOut);

Cospaer BasketCookie, ucnonbsys sxoaswme
1 ucxopawwume aaxHble cookie us ASP.NET Core


http://mng.bz/4ZNa

Peanusayus 6usHec-102uku ois o6pabomxku 3akaza 157

_runner =
new RunnerWriteDb<PlaceOrderInDto, Order>(
new PlaceOrderAction(
new PlaceOrderDbAccess(context)),
context);

Co3paert BizRunner
¢ 6U3Hec-noruKoil, Kotopas
BOMKHA BbITb 3anyLeHa

}

3T0T MeTOA Bbi3blBaeTCH,
public int PlaceOrder(bool acceptTAndCs) KOrAa nonb3oBatenb
{ HaXUMaeT KHoMKy «KynuTb»

var checkoutService = new CheckoutCookieService( |
_basketCookie.GetValue());

3anyckaer
6u13HeC-normky
€ Heo6XxoAMMbIMM
AAHHBIMU U3
cookie-kop3uHbl

| CheckoutCookieService -
370 KN1acc, KOTOpbIii 3alWmMdpoBbIBaeT

var order = _runner.RunAction(
U paciumpoBbIBaET AaHHbIE KOP3UHbI

new PlaceOrderInDto(acceptTAndCs,

CheCkOUtserV}ce . U§erId , Ecnu y 6M3HEC-NOTMKM ecTb owmbKM,
checkoutService.Lineltems)); OHY HEMEANIEHHO BO3BPALIAIOTC.

. Cookie-kop3uHa He oumLiaeTca

if (_runner.HasErrors) return 0; P

checkoutService.ClearAllLinelItems();
_basketCookie.AddOrUpdateCookie(
checkoutService.EncodeForCookie());

return order.OrderId;
} Bo3spauaet Orderld, uto nossonsier ASP.NET
noaTBEPAMUTL AETaNM 3aKa3a

3akas 6bin pasMelLeH ycneLHo,
noatomy cookie-Kop3nHa ouMLaeTCs

[ToMUMO BBITIOSTHEHMST OM3HEC-JIOTUKH, STOT K/IACC IeICTBYET KakK IaT-
TepH Adanmep; OH IpeobpasyeT maHHbIe U3 cookie-Kop3uHbI B GOpMYy,
KOTOPYIO MPUHMMAET O6M3HeC-I0TMKa, Y TP YCIIeNTHOM 3aBepIIeHNN 13-
BJIEKAET MEPBUYHBIN KITIOU Kjacca CylHOCTH Order, OrderId, 4ToObI OT-
MpaBUTh €ro 06paTHO B cj1oii npencrasieHuss ASP.NET Core.

Takast pojib maTTepHa «AfarnTep» TUIIMYHA )i KOJA, BbI3bIBAIOIETO
6M3HEeC-JIOTUKY, TTOCKOIbKY MeXOy hopMaTamiu JAaHHBIX CI0S TTPeCTaB-
JeHusT ¥ 6UM3HeC-JIOTMKY YacTO BO3HMKAEeT HecoOoTBeTCTBMe. OHO MOXKET
ObITh HEOOJIBIIMM, KaK B 3TOM IIPUMEpPE, HO BaM, CKOpee BCero, rorpe-
6yeTcsl aHanTUPOBATh BCe, KPOMeE ITPOCTEMIINX BbI3OBOB OM3HEC-JTIOTUKM.
[TosTomy B Moeii 6osee cinoxkHoi 6ubnnoreke EfCore.GenericBizRunner
€CThb rOTOBas peaan3anys maTTepHa «Amamnrep».

4.4.7 Pasmewerue 3axkaza 8 npunoxeHuu Book App

Ternepb, KOTIA Mbl PACCMOTpPeNM GM3HEC-JIOTUKY IJis 06paboTKM 3aKasa,
BizRunner u PlaceOrderService, KOTOPbBIii BBITIONHSET GM3HEC-JIOTUKY,
TIOCMOTPUM, KaK MCIOMb30BaTh 3Ty JOTMKY B KOHTEKCTe MPUIOKeHUS
Book App. 3TOT npoliecc mokasaH Ha puc. 4.4: OT HAXKATUSI [10JIb30BaTeeM
KHOTIKY «KyTMTb» 1O BBITTOTHEHMST OM3HEC-JIOTUKY M BO3BpaTa pe3yJibTa-
ta. 51 He Gymy 37eCh BAAaBaThCs B MOAPOOGHOCTM KOfIA TIPEACTaBIE€HMSI, TaK
KaK 3Ta IVIaBa MMocBsileHa ucrnonb3oBanuio EF Core B 6M3HeC-OTMKe, HO
KOoe-4To OGyJeT pacCMOTPEHO B IJIaBe 5, MOCBSIIEHHOI VCIIONb30BaHUIO
EF Core B npunoxenusix ASP.NET Core.
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WEHT HAKMMAET KHONKY «Kynutb», . Deitcteu rder co3paet rderService,
° 1. Knue eT KHO K 2. lleicteue PlaceOrder cospaer PlaceOrderService
x~ uT0bbl Ha4aTb NpoLecc npegocTaBnss eMy foctyn K cookie-daiinam HTTP
[Monb3oBatens w
Cnoit npencrasnenms (ASPNET Core) /
i HaxaTtb public class CheckoutController
these books (
al $60.00 public IActionResult PlaceOrder(...)
! {
var orderIld = service.PlaceOrder(...);
3. Cepsuc PlaceOrder npocut
CepBuCHbIN cnoii | — BizRunner BbinonHutb
obiie o1 N BU3HEC-NOTUKY, nepeaasas
public class PlaceOrgerService €eMy AaHHble U3 ¢anna cookie
{ odopmneHus 3aKkasa
public int PlaceOrder(. ¢ P
{
4. BizRunner BbinonHser \_ var orderId = _runner.RunAction(...); Y,
6M3HeC-NoruKy no 3anpocy.
B cnyuae yenexa /public class RunnerWritgDb<TIn, TOut> N 5. busHec-noruka 3anyckaercs
BbI3bIBAETCS METOA c 1 BO3BpaLLAET IM60
SaveChanges 1 public Tout RunAction [DBeNCTBUTENbHbII 3aKas,
A9 06HOBNEHMUS Basbl I~ ¢ M60 OWMBKM
[DaHHbIX
\ var orderId = _actionClass.Action

Puc.4.4 TocnepoBaTeNnbHOCTb WAroB OT HAXKATUS NONIb30BaTeNIEM KHOMKU «KyﬂMTb»
[0 CepBUCHOrO cnos, rae BizRunner BbinonHsieT 6M3HEC'JIOI'MKy Aansa OGpaGOTKM 3aKa3za

[Tpu HaxkaTuM KHOTIKU «KyniuThb» Ha puc. 4.4 B CheckoutController Bbi-
nosnusercs geyicrBue ASP.NET Core PlaceOrder. OTO geiicTBue CO3IaeT
Kiacc PlaceOrderService 13 CepBUCHOTO CI0SI, KOTOPbIi COTEPKUT 6O0JTb-
IITYI0 YaCTh JIOTUKU TTaTTepHa «AfanTtep». Bei3biBatouuii KO, MpegoCcTaB-
JISIeT 9TOMY KJIACCy JOCTYII K cookie-daitmam 111 YTeHUST U 3aIUCH, B TO
BpeMs Kak JaHHble XpaHsaTcs B HTTP-cookie Ha ycTpoiicTBe moab30Ba-
Tess.

Bo1 Bumenu knacc PlaceOrderService B nctunre 4.6. Ero mertop Pla-
ceOrder m3BJIeKaeT AaHHble 3aKkasa u3 HTTP-cookie u co3maer 0ObEKT
DTO B dopme, KoTopast TpebyeTcst 6M3HeC-TOrMKe. 3aTeM OH BbI3bIBAET
060011eHHbI BizRunner [jIs1 3aIrycKa GM3HEC-JIOTUKM, KOTOPYIO OH JIOJ-
SKeH BBIMOTHUTD. Korma BizRunner Bo3BpamiaeTcs U3 613HeC-JIOTUKH, BO3-
MOJKHBI JIBa TTyTU:

3axa3 6vl1 pasmeujeH ycnewHo (owubox Hem). B aTom ciydae meToq
PlaceOrder oummiaer cookie-kop3uHy ¥ Bo3BpaiaeT OrderId pa3s-
MeIlleHHOTO 3aKas3a, moaTomy kKoma ASP.NET Core MOXeT 0TOOpasuTh
CTpaHUILy ITOATBEPKIEHMS C OMMMCAHVEM 3aKasa;

3aka3 ObL1 HeydauHwsim (ecmb owubku). B sToMm crydae merton Pla-
ceOrder He3amennuTenbHO BoO3Bpamaercsi K kogy ASP.NET Core,
KOTOPBIi 0OHAPYKMBAET OINMOKY, TOBTOPHO OTOOPAsKaeT CTPaHUILY
odopmieHs 3aka3a U J00aBisieT coobIneHus 06 omnbKax, YTOObI
MOIb30BaTe/b MOT UX UCITPABUTDb U IOBTOPUTH MOTMBITKY.
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MPUMEYAHUE MoskHo oripo6oBaTh mpoiiecc ohopMIeHs 3aKa-
3a, CKauaB KoJ, MpuUIoskeHMst Book App u 3aITyCTUB €ro JIOKaJbHO,
YTOOBI YBULIETH Pe3Y/IbTaThl. UTOOBI OITPOGOBATD OIMOKM, HE CTaBb-
Te TaJIOUKy HaIlIPOTUB I0JIs «I[10/Ib30BaTEIbCKOE COTIAllIeHMEY.

[Mntocbl u MUHYCbl nNaMmepHa CA0MHOU 6U3Hec-N102UKU

Sl ucrionb30Bas 3TOT MaTTEPH B TeUueHVe MHOTUX JIeT 1 CYUTal0, YTO B 1ie-
JIOM 9TO OTJIMYHBIN MOAXOM, HO OH TpebGyeT GOJBIIOro KOJMUYeCTBa Koma.
5 xouy cKasaTh, YTO HY)KHO MUCATh AOMOTHUTENbHBIN CTPYKTYPHBIV KOJ,
IUIST ero peanu3anyy. [[03TOMY MCITOMb3YIO €ro TOJMBKO JJIST CJIOKHOM 613-
Hec-JIOTUKM. B ciemyiomux pasmenax MoapoO6HO paccMaTpPUBAIOTCS Ipe-
MMYIIeCTBa ¥ HeAOCTaTKY 3TOTO MaTTepHa.

NMPEMMYLLECTBA JAHHOIO NMATTEPHA

Oror martepH ciaepyetr DDD-momxomy, KOTOPBI ITOMb3YeTCsS GObIINM
yBakeHMEM ¥ IIMPOKO pacmpocTpaHeH. OH COXpaHSeT OM3HEeC-JIOTUKY
«JMCTOV» B TOM IIJIaHe, YTO OHA He 3HAeT 0 6a3e MaHHBIX, CKPBITOM C T10-
MOIIIbI0 MeTOJI0B BizDbAccess, KOTOpbIe IPeNOCTaB/SIOT Pero3UTOPuii
IJ1s1 6u3Hec-ToruKu. Kpome Toro, Kimacc BizDbAccess MO3BOJISIET TECTUPO-
BaTh OGM3HEC-TTOTMKY 6€e3 MCITOMb30BaHMsS 6a3bl JAHHBIX, TOCKOIBKY MO-
IIybHbIE TECThl MOTYT MPEIOCTaBUTh KJIACC [l 3aMeHbI (M3BeCTHbIN Kak
3arayiika Wix MMUTAIMS ), KOTOPbIV MOXKeT ITpeoCTaBUTh TECTOBbIE IaH-
HbI€ 110 Mepe Heo6XOOUMOCTM.

HEOOCTATKU OAHHOIO NMATTEPHA

KitroueBoit HEJOCTATOK COCTOUT B TOM, YTO HYKHO MucaTh 60jbilie KOaa,
YTOOBI OTAENNUTH OM3HEC-TIOTUKY OT JOCTYIIa K 6a3e JaHHbIX, UTO TpebyeT
6osbllle BpeMeHM U ycuuii. Ecim 6u3Hec-orMKa IpoCTa My 60JIbiast
4yacTh Kofa paboraet ¢ 6a30ii JaHHBIX, YCUIIMS TI0 CO3AAHMUIO OTAEIbHOrO
KJacca Jjist 06paboTKy TOCTyIIa K 6a3e JaHHBIX HE MMEIOT CMbIC/IA.

lpumep npocmoii 6usHec-n102uUKu:
ChangePriceOfferService

B mMoem mpuMepe MpoCToii 6M3HeC-JIOMKMA MbI CO3AaaUM OM3HEC-TOTUKY
IUIST TOOaBIeHMsl MM YaaJIeHusT aKI[MOHHOM 1[eHbl Ha KHUTY. B aTOM Ipn-
Mepe ecTh OGM3HeC-IIpaBuiia, HO, KaK Bbl YBUIMTE, OHY CBSI3aHbI C 6OJIbIINM
KOJIMYECTBOM OOpalieHnii K 6a3e JaHHbIX. BOT 3Tu rpaBuia:

ecinn y Book ectb PriceOffer, Hy)kKHO yOanuTh TeKywuii PriceOffer
(yObpaThb aKLMIOHHYIO IIEHY);

ecin y Book HeT PriceOffer, Mbl 06aB/IsieM HOBYIO aKI[MOHHYIO LIEHY;
npu 100aBJIeHMM aKIMOHHOI IIeHbl 3HaueHue PromotionalText He
IIOJIKHO 6bITh paBHO null M1 6BITH MTYCTHIM.
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Kax BbI yBuauTE B paszeine 4.5.2, 3TOT KOf, IPeJCTaBIsIeT Co00ii cMech
6u3Hec-paBuI 1 ob6paleHnii K 6aze JaHHBIX, KOTOPYIO 5T OMPefesisiio Kak
MPOCTO TUIT GVI3HEC-JIOTUKM.

4.5.1 Moii nodxo0 K npoekmuposaruto npocmoii 6usHec-102uKu

B ciryyae ¢ mpocToit 6M3HeC-IOTMKOM MHe Hy>KHa MUHMMAaJIbHAS 10 CJIO3K-
HOCTY CTPYKTypa IIPOEKTa, IOTOMY UTO SI CUMTAI0, UYTO OM3HEC-JIOTMKa A0-
CTaTOYHO IIPOCTa ¥/WIM HACTOIBKO B3aMMOCBSI3aHA C JOCTYIIOM K 6ase
IlaHHBIX, YTO ee He HY>)KHO M30/MpoBaTh. B pesynbraTe MITh MpaBwuil, 13-
JIOKEHHBIX B pasnene 4.3.1, He MCHOMb3YIOTCS, UTO YCKOPSIET CO3LaHMe
Koma. O6paTHast CTOPOHA COCTOUT B TOM, UTO OM3HEC-TOTMKA CMelllaHa
C IPyrUMM KOZOM, a 9TO MOXXET 3aTPYIHUTDb MOHMMaHMe GM3HeC-TOTUKA
M YCUIOXKHUTh MOAY/IbHOE TeCTUpOBaHME — KOMIIPOMMCCHI, C KOTOPhIMMU
BaM IPUIETCSI UMETb AeJI0 )it 60jiee ObICTPOIi pa3paboTKM.

Kaxk mpaBuiio, s pasMelnaro IpoCTyIo 613HeC-JIOTUKY B CEPBYCHOM CJIOE,
a He B cioe BizLogic, moromy uTto eit HeobxomuMm moctymn K DbContext
TIPUJIOKeHNs, a c1oii BizLogic He pasperraeT 3Toro. O6bIYHO S TOMEIAt0
CBOIO TIPOCTYIO GM3Hec-ToruKy B kimaccel CRUD, KOoTOpble paboTaioT Ha
TOV ke (QYHKIIMOHATbHOCTBIO. B ChangePriceOfferService s momeriaio
Kknacc ChangePriceOfferService B manky AdminServices Hapsny ¢ gpyru-
mu CRUD-cepBucamnm.

4.5.2 Muwem kod knacca ChangePriceOfferService

Kiacc ChangePriceOfferService comepkut gBa Merona: meton GetOri-
ginal, mpenacraBisiomuii cob6oit mpoctyro CRUD-KOMaHIy IJIs1 3aTPy3Ku
PriceOffer, u meton AddRemovePriceOffer, KOTOpBIN OTBeUaeT 3a CO34a-
HMe Wi yaajeHue kinacca PriceOffer gt kHuru. BTopoii meTopn, cogep-
SKUT OM3HEC-JIOTUKY M TTIOKAa3aH B CJIEAYIOIEM JIMCTUHTE.

Jluctunr 4.7 Metopn AddRemovePriceOffer B Knacce
ChangePriceOfferService

1ot MeToa yaanser PriceOffer, ecnu on npucytcrayer;
B NPOTMBHOM C/lyyae Ao6asnsetca HoBblIi PriceOffer

public ValidationResult AddRemovePriceOffer(PriceOffer promotion)
{
var book = _context.Books
.Include(r => r.Promotion) 3arpyxaeT KHury
.Single(k => k.BookId € CylecTBylowei aKumeil
== promotion.BookId);

| Ecnu y KHUrM ecTb npoMoakums,
| YAANSET 3Ty aKLMUIO

if (book.Promotion != null) <=

{
_context.Remove(book.promotion); | Yaanser sanuce PriceOffer,
_context.SaveChanges(); CBA3aHHYIO C BbIGPAHHOI KHUFON

return null;
} Bosspauaer null, a 310 o3Hauaer,
YTO METOA YCNELHO 3aBepLun pabory
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if (string.IsNullOrEmpty(promotion.PromotionalText))

lMposepka {

Ba/IMAHOCTH. return new ValidationResult( BosBpauaer coobuenne
PromotionalText "This field cannot be empty", 06 ‘i“’”GKeC”MeHEM
AOMKEH new [1{ nameof(PriceOffer.PromotionalText)}); | CBOMCTBA COAEPKaLLEro
coaepxarb } HenpaBu/ibHOE 3HaYeHue

HEKMI TEKCT

4.5.3

book.Promotion = promotion; <———— HasHauaet HoBbiii PriceOffer BbiGpaHHOM KHUre
_context.SaveChanges(); <«— Mertoa SaveChanges o06HoBnsieT 6a3y AaHHbIX

return null; .
} [o6aBneHne HOBOI NPOMOAKLMM NPOLLO YCAELIHO,
No3TOMY METOA BO3BpaLLaeT 3Ha4eHue null

[Tntocbl U MUHYCbI 3M020 NAMMePHA BU3HeC-N02UKU

MbI Hamycaau 6M3HeC-JIOTMKY, Pealn30BaHHYIO MHaue, ueM 6ojiee CIOXK-
Hast 6M3HeC-JIOTMKa JJIsi 00paboTKM 3aKa3a, KOTOPYIO ST OIMCaI Kak Ipoc-
Tyl0 6M3Hec-JIoruKy. OCHOBHBIE Pas3/IMuMs MEXKIY HUMM 3aKIIOUarOTCS
B CJIEIYIOIIEM:

IpocTasi 6M3Hec-JI0TMKa He COOTBETCTBOBaIA pasuiaamM DDD u3 pas-
nIena 4.3.1. B yacTHOCTY, OHA He M30/IMPOoBaia TOCTYI K 6a3e JaHHbIX
OT OM3HEC-JTOTUKIHA;

pocTas 6u3Hec-JI0rMka 6bl1a pasMelleHa Ha CePBUCHOM ¢Jioe (a He
B cnoe BizLogic) Bmecte ¢ CRUD-cepBucamMu, OTHOCSIIIUMMUCS K KOp-
3UHE.

Y sToro ImaTTepHa eCTb CBOM JOCTOMHCTBA M HEAOCTATKMN.

NMPEMMYLLECTBA OAHHOIO NMATTEPHA

[aHHBIV aTTEePH NPAKTUUECKM HE MMeeT 3aJaHHOI CTPYKTYpPbl, IO3TO-
MY, UTOOBI TOCTUTHYTh HY)KHOJ 6M3HeC-11e/IM, MOSKHO MMCATh KO CAMbIM
MIPOCTBIM CITOCO60M. O6BIYHO KO/ OyIeT KOpoue, YeM ITPU VCTIOTb30BaHUM
raTTepHa CJIOKHOW 6M3HeC-TOrMKM, B KOTOPOM €CTb IOIOJHUTEIbHbIE
KJIaCChl, YTOOBI M30/IMPOBATH OM3HEC-JIOTUKY OT 6a3bl JAHHBIX.

BusHec-sornKa TakKe SIBJISIETCSI CAMOAOCTATOUHOM, ¥ BeChb KOJ HaxXo-
IUTCS B OOHOM MecTe. B oTamume OT MpumMepa CO CJI0KHOM 6Mu3Hec-jo-
T'MKOJA, 9Ta 6M3Hec-I0TuKa 06pabaTeiBaeT Bce. Hampumep, [J1s1 ee BBIIOJ-
HeHUs1 He TpeGyeTcs BizRunner, TOTOMY YTO KOH CaM BbI3bIBA€T METOL,
SaveChanges, UTO yIIpolllaeT M3MeHeHMe, [lepeMelleHle U TeCTUPOBaHue,
TTOCKOJIBKY OH He I1ojlaraeTcsl HU Ha YTo JIpyTroe.

Kpome TOro, momecTus Kjaacchl OM3HEC-JTOTUKM B CEPBUCHBINA CIIOJ,
s MOT'Y CTPYIIIIMPOBATh 3TU CEPBUCHI IIPOCTOV OGM3HEC-JIOTMKYU B TOM Ke
nanke, yTo 1 CRUD-cepBuChI, CBSI3aHHbIE C TaHHOI (PyHKIMel. B pesyib-
TaTe s MOTY OBICTPO HAMTY BeCb 6a30BbIN KOM, PYHKIVNU, IOTOMY UTO KOJ,
CJIOKHOI 6M3HEC-TIOTMKY HaXOIUTCS B IPYTOM IIPOEKTe.

HEAOCTATKU OAHHOIO NMATTEPHA

Y Bac HeT IOAX0Aa, OCHOBAHHOIO Ha KoHLenuuyu DDD, mosTtomy oTBeT-
CTBEHHOCTDb 33 PallMOHAJbHOE MPOEKTUPOBAHME OM3HEC-TOTUKU JIEXKUT
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Ha Bac. Balll OIBIT ITOMOXET BaM BbIOpATh JYUIINi TATTEPH U HAIMCATh
MpaBUIbHBIN KOA. [7TaBHOE 37ech — mpocTtota. Ein Kof, mpocT OJs To-
HMMaHWsl, 3HAUNUT, Bbl BCe NTPABWIbHO CAeali; B IPOTUBHOM CJIy4yae KOJ,
Oy[eT CIMIIKOM CIOKHBIM U JO/DKEH CIeloBaTh MATTEPHY CIOKHOM 613-
HeC-JIOTUKHA.

4.6 [lpumep sanudayuu: dobasneHue omsoiea
8 KHU2y ¢ nposepKoli

[Mocnemumii mpuMep — 3T0 06HOBeHMe mJist mpuMepa ¢ CRUD u3 miaBsI 3.
Tam MbI 06aBWIM Review B Book. Ho B mpuMepe OTCYTCTBOBa/IY HEKOTO-
pble BaskHbIe OM3HEeC-TpaBuIa:

= 3HAueHMe cBoiicTBa NumStars JOIKHO 6bITh OT 0 0 5;

= B CBOJicTBe Comment JO/KEH OBITH TEKCT.

B stom paspene mbl 06HOBUM CRUD-Ko1I, 106aBMB Banugaiio. B cie-
IYIOIleM JIMCTUHTEe [OKa3aH y/aydlleHHbIii MeTog AddReviewWithChecks,
HO OCHOBHO€ BHMMaHMe yIessieTcs YaCTU MPOBePKN.

Juctunr 4.8 YnyuwenHbii CRUD-kop ¢ no6aBneHneM Bannpaumum

JTOT METOA A,06aBNSET OT3bIB B KHUTY Cospaet 3Kk3eMnAAp Knacca CoCTOSHUA
€ Banupaumein AaHHbIX ANIS XpaHeHs NtoObIX OWMOOK
public IStatusGeneric AddReviewWithChecks(Review review)
{
var status = new StatusGenericHandler(); -
if (review.NumStars < 0 || review.NumStars > 5) Hlo6aenset ownbky
status.AddError("This must be between 0 and 5.", B 3K3eMNNAP COCTOAHMUA,
nameof (Review.NumStars)); €C/M PEATUHT HAXOANTCA
if (string.IsNullOrWhiteSpace(review.Comment)) BHE HY)XHOro Anana3oHa

status.AddError("Please provide a comment with your review.",
nameof (Review.Comment));

if (!status.IsValid) Ecnu ectb Kakue-n160 owmnbKM, MeToA HeMeANEHHO
Bropas return status; 3aBepLuaeTcs, BO3BpalLas 3K3eMnfp Knacca ¢ ownbKamu
npoeepka
rapautupyet, var book = _context.Books
yto nonb3ogarenb  .Include(r => r.Reviews)
ocraeun kakon-to  .Single(k => k.BookId CRUD-kop, nobaensioLwuii
KOMMEeHTapuit == review.BookId); | oT3biB B KHUIY

book.Reviews.Add(review);

_context.SaveChanges();

return status;
} Bo3Bpaluaet sk3eMnnsap cocTosHUA,
€006LLAIOLLLEr0 O HAMYMM MNIU OTCYTCTBUM OLLMGOK

MPUMEYAHUE Ucnonb3yemblie B iucTuHre 4.8 nHTepdeiic ISta-
tusGeneric 1 Kiacc StatusGenericHandler B3sThI 13 mmaketa NuGet,
GenericServices.StatusGeneric. dta 6u6IMOTEKA IPEIOCTABIISIET
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4.6.1

4.7

MPOCTOJi, HO MCUYEPITBIBAIOLINIT CITOCOO BEPHYTh COCTOSIHME, COOT-
BeTcTByWOIIee nmoaxony K Banumgaiuu .NET Core. ConmyTCTBYIOIIMIT
nakeT NuGet, EfCore.GenericServices.AspNetCore, IIpegoCTaBIsI-
eT Cr1oco06bI MpeobpasoBaHMs COCTOSIHMS IStatusGeneric B CTpaHu-
bl Ha 6a3e Razor ¢ ModelState 13 ASP.NET Core min KOZbI COCTOSI-
uust HTTP g1 KOHTposiepoB Be6-API.

910 CRUD-MeTO[, ¢ mo6aB/ieHeM BaauUIalMM, UYTO TUITMYHO [IJIsl JAH-
HOT'O TUIIA 6M3HEC-TOTUKM. B 3TOM Cciydae Mbl MCHOAB30BaIN KOJ, C if-
then [1Jig MpOBEpPKM CBOMCTBA, HO BMECTO 3TOI'0 MOYKHO ObIJIO ObI MCITO/Ib-
30BaTh DataAnnotations. Kak s ckaszan paHee, JaHHbBIM TUIT TPOBEPKU
OOBIYHO BBITIOJHSIETCS HAa CTOPOHE K/IMEeHTa, HO IybIupoBaHe IIPOBePKM
KOHGUIEHIMAIbHBIX JAHHBIX B KOJE CePBEPHOI YacTV MOXET CIeaTh
pwioxkeHue 6oyiee HamexkKHbIM. IT033Ke, B pasmene 4.7.1, s1 MOKaxy BaMm,
KakK IPOBepSITh JaHHbIE Mepe[] X 3alMCchio B 6a3y JaHHBIX, YTO JACT BaM
ellle OAMH BapuaHT.

nocel u MUHYCbl 3M020 nammepHa 6u3Hec-n102uKu

BusHec-noruka Baauganyuu — 310 CRUD-cepBuchl, KOTOpbIe Bbl BUIEN
B IIaBe 3, ¢ mo6aBiieHreM Baaugauyy. [I03TomMy s HOMeIlaio Kiacchl 6m3-
HeC-JIOTYKM BaIUIALMY B CEPBYCHBIN €107 HapsImy C IPYTYMMM CEpBUCAMMU
CRUD.

NMPEMMYLLECTBA JAHHOIO NMATTEPHA

Bsi yxke 3HaeTe 0 CRUD-cepBuUCcax U3 I7IaBbl 3, MO3TOMY BaM He HY>KHO
M3yYaTh elle OMH MaTTEePH — TOJbKO N06aBbTe IIPOBEPKM U BEPHUTE CO-
crosiHue. OgHAKO, KaKk ¥ MHOTMe JIpyTue, sl CYUUTAIO OTU KIacchl 6u3Hec-
JIOTUKY Bauaanuu TakumMu ke, Kak CRUD-cepBUCHI ¢ AOMTOTHUTETbHBIMU
MMPOBEPKAMM.

HEAOCTATKU OAHHOIO NMATTEPHA

EMHCTBEHHbIN I MMHYC COCTOUT B TOM, UTO HY>KHO UTO-TO [€JIaTh C COCTOSI-
HMEM, KOTOpOe BO3BpalllaeT MaTTepH, HalpyuMep IMOBTOPHO OTOOpaxkaeT
dbopmy BBoa ¢ coobieHnemM 06 ormmbke. Ho 3T0 o6paTHasi CTOpOHa Ipe-
JIOCTaBJIeHMS JOIIOJHUTEILHOM IPOBEPKU, 4 He IIPOEKTUPOBAHNS OM3HEC-
JIOTMKY BaJINIALNNA.

Zob6asneHue dononHUMeNbHbIX QyHKUUL
8 06pabomky eauwieli 6usHec-102uUKu

ODTOT MaTTepH 1151 06pabOTKM 6M3HEC-TOTUKY YIIPOLIAeT T06aBIeHe 10-
MTOJIHMUTEIbHBIX QYHKIIMIA. B MaHHOM pasjere Mbl JOOaBUM ABe QYHKIIN:

MpoBepKa Kjiacca CyIHOCTH Ay MeToga SaveChanges;
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TpaH3aKI M, KOTOpPbIe O6’be,U,I/IH$IIOT KoL, 613HeC-IOTUKA B OOHY JIO-
TMYECKYI0 aTOMapHYIO Ooriepanunio.

Atu byHKIMK UCTONb3YIOT KoMaHabl EF Core, KOTOpbie He OrpaHuyM-
BaloTCs OM3HeC-JoruKoit. O6e QYHKIMM MOTYT MPUMEHSITHCS B APYTUX
0671aCcTsSIX, TO3TOMY, BO3MOKHO, BaM MPUAETCS TIOMHUTD O HUX, KOT/IA BbI
OymeTe paboTaTh HaJ, CBOMM ITPUIOKEHMEM.

Banudauyus daxHbix, Komopble bl 3anucvieaeme 8 6asy

S y>ke TOBOpWJI O MPOBEPKE ITAHHBIX O TOrO, KaK OHM IOMaAyT B 6asy,
a B 9TOM pasjielie I0Ka3aHo, Kak J00aBUTh ITPOBEPKY IIPU 3aIicy B 6asy
maHHbIX. .NET comepsKuUT Lienyi0 3KOCUCTEMY IJISI BaIMOALMM JaHHBIX,
MPOBEPKM 3HAUEHUSI CBOVCTBA HA COOTBETCTBME OIpeie/IeHHbIM ITpaBy-
JlaM (HampuMep, HaXOOUTCS JiU 11eJIoe UYMUCIOo B AuariazoHe ot 1 go 10 uan
IJIMHA CTPOKM He 6osee 20 CMMBOJIOB). OTa S3KOCUCTEMA MCIIOIb3YeTCS BO
MHorux frontend-cucremax Microsoft.

EF6 Eciu Bbl uilete msMeHeHus, Kacaiomuecsi EF6.x, unraiite
cremytonuii ab3ail. Metop SaveChanges He TTpoBepsieT JaHHbIE TTe-
peJ 1X 3aMuchio B 6a3y, HO B 9TOM pasjiese IT0Ka3aHo, Kak J06aBUTh

3Ty TIPOBEPKY.

B mpenpigyieit Bepcun EF (EF6.X) mo6aBisieMble MM OOHOBIISIEMbIE
IaHHbIe TPOBEPSIMCH [0 YMOJNYAHMIO Tlepel 3alyuchio B 6a3y JaHHBIX.
B EF Core, KOTOpbIif pa3paboTaH, YTOObI ObITH JIErKOBeCHee U GbICTpee,
BaJIMIALNST He BBITIOJHSIETCS TIPY NOOABAEHMUM JaHHBIX MY OGHOBJIEHUM
6a3bl JAaHHBIX. e COCTOUT B TOM, UTO ITPOBEPKA YACTO BBIMOTHSIETCS
B KJIMEHTCKOJ YacTu, Tak 3aueM MOBTOPSTH ee?

Kak BbI yke Bumenu, 613HeC-JT0THKa COIEPIKUT OOJbIIOe KOIUYUECT-
BO KOJla BajauOallVM, M YaCTO ObIBAeT MMOJE€3HO MOMECTUTb ITOT KO
B KJIACChI CYIIIHOCTEI B KauecTBe Bajauaallui, 0COOEHHO ecu olnbKa
CBsI3aHAa C OTIpeJleJIeHHbIM CBOWCTBOM B KJIacCe CYIIHOCTU. DTOT IpPU-
Mep — ellle OOVH cTydaii pa36bueHust CJI0XKHOTO Habopa mpaBuJI Ha He-
CKOJIBKO YacTeri.

B iuctuHre 4.9 TecT 17151 TPOBEPKM TOTO, TIPOIAETCs JI KHUTa, TIepeHo-
CUTCST U3 OM3HEeC-JIOTMKY B KoI Baaupauuy. Kpome toro, cioga mob6asiie-
HbI IB€ HOBBIE MTPOBEPKM, UTOOBI MPOIAEMOHCTPUPOBATH BAM pa3IMUyHbIe
(opmbl, KOTOpbIE MOTYT IPUHUMATD PE3YIbTaThl ITUX MPOBEPOK, Aesast
IAHHbIN TpUMep 60j1ee BCeOObeMITIONIVIM.

Ha puc. 4.5 rmokasaH Kyiacc CyiurHocT# LineItem ¢ IByMs criocobamu 3a-
OaHusl TTpaBwI Bamumanyu. [lepBeiil crmocob6 — 3To aTpubyT [Range(min,
max) ], M3BecTHbIN Kak Data Annotations (cm. paspen 7.4). OH mo6aBiisieTcs
K cBOJIiCcTBY LineNum. BTopoit cmoco6 — aTo nHTepdeiic IValidatableOb-
ject, Tpebylomumii, yTo6bI BBl M06aBMIM MeTon IValidatableObject.
Validate, B KOTOPOM MOKHO HaIiCaTh COOCTBEHHbBIE TTPaBU/Ia TPOBEPKU
¥ BO3BpaIIaTh OMMOKY, €CJIM 9T IPaBujIa HapyIlIaloTCs.



Zob6aeneHue dononHumenbHuIx GyHKYUTi 8 06pabomkKy eaueti GU3HeC-102UKU 165

Jiuctunr 4.9 MpaBuna npoBepKu, NPUMEHSIEMbIE K KNacCy CyLUHOCTU
LineItem

public class LineItem : IValidatableObject

{ UnTepoeiic IValidatableObject

no6asnser MeToa,

blic int LineItemId t; set; X . .
public int Lineltenld { get; set; } IValidatableObject.Validate

[Range(1,5, ErrorMessage =
"This order is over the limit of 5 books.")] |
public byte LineNun { get; set; } Jlo6aBnseT coobuienme 06 owwmbKe,

ecnu ceoicteo LineNum Bbixogut
3a npeAenbl AONYCTUMOrO AUanasoHa

public short NumBooks { get; set; }

public decimal BookPrice { get; set; }

Paspewaet goctyn K Tekywemy
DbContext, ecnu Heo6xoauMo nonyunTL
public int OrderId { get; set; } AononHuTeNbHYI0 MHbOpMaLMI0
public int BookId { get; set; }

// Ceasu;

UnTepoeiic IValidatableObject
public Book ChosenBook { get; set; } Tpebyert co3aaHus 3TOro MeToaa

IEnumerable<ValidationResult> IValidatableObject.Validate
(ValidationContext validationContext)

{

var currContext =
validationContext.GetService(typeof(DbContext)); -

if (ChosenBook.Price < 0) Mepemewaet npoBepky
yield return new ValidationResult( LieHbl U3 OU3HEC-NOTMKK
$"Sorry, the book '{ChosenBook.Title}' is not for sale."); | B3TOoT MeTon

if (NumBooks > 100) Mpasuno pononHuTENbHON
yield return new ValidationResult( npoBepKu: Ang 3akasa Gonee
"If you want to order a 100 or more books"+ | 100 KHMr HEOGXOAMMO NO3BOHUTB,
" please phone us on 01234-5678-90", uT06bI 0HOPMHUTL 3aKa3
new[] { nameof(NumBooks) 1});
} BosBpaiLaet ums cBoiicTBa € OWKMOKOM, 4TOGbI NPEAOCTaBUTL
} 6onee noaxopsiee coobweHne 06 ownbke

JlomkeH OTMETUTb, YTO B MeTode IValidatableObject.Validate BbI
TosyJyaeTe AOCTYN K CBOMCTBY 3a IpeferaMu Kiaacca Lineltem: 3aronos-
Ky BbIOpaHHOV KHUTU (ChosenBook). ChosenBook — 9TO HaBUTALMOHHOE
CBOJICTBO, ¥ IIpM BbI30Be MeTonaa DetectChanges cchbutouHast puUKCaLys
(cm. puc. 1.10, sTan 3) rapaHTUPYET, UTO CBOMCTBO ChosenBook He MMmeeT
3HaueHys NULL.

B pesynbraTe Koz Banmnpauu u3 IMCTUHTA 4.9 MOKeT MONTYYUTD JOCTYT
K HABUTAI[MOHHBIM CBOJCTBAM, KOTOPBIX Y OM3HEC-JIOTUKY MOXKET He ObITb.

MPUMEYAHUE TloMMUMO MCIIONb30BaHMSI OOIIMPHOIO CITMCKA
BCTPOEHHBIX aTpUOYTOB ITPOBEPKM, MOKHO CO3[aBaTh COGCTBEH-
Hble aTpuOYyThI, HACAemys OT Kinacca ValidationAttribute. [ToceTn-
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Te cTpaHuily http://mng.bz/9cec s mosyuyeHUs TOMOTHUTEIbHOM
MHGOPMALMY O MOCTYIIHBIX CTaHAAPTHBIX aTpuOyTax IMPOBEPKU
1 O TOM, KaK MCII0JIb30BaTh Kiaacc ValidationAttribute.

[Mocte mobGaBieHMs Kofa MpaBuia MPOBEePKM B KJIACC CYIIHOCTH Line-
Item Heo6XOAMMO MOGABUTH ITAIl IIPOBEPKM B MeTOn SaveChanges, KO-
TOPBIV HasbiBaeTcsl SaveChangesWithValidation. XoTa oueBugHOE MECTO
IS ero pasmenieHus — 31o DbContext mpuaosKeHMs, MbI CO30aIMM METOT,
pacimiupenus. OH TO3BOJUT UCIIONb30BaTh SaveChangesWithValidation
B mo6om DbContext, a 3T0 03HavaeT, YTO Bbl MOKETE CKOMMPOBATb ITOT
KJIACC ¥ UCIIOb30BaTh €T0 B CBOEM MPUIOKEHUN.

B cnepyioiieM JMCTUHTe TIOKa3aH 3TOT MeTO[, paciiupeHus: SaveChan-
gesWithvalidation, a B nmuctuHre 4.11 mpeacraBiaeH 3aKpbIThblii MeTOZ,
ExecuteValidation, KOTOpPBIV BbI3biBaeT SaveChangesWithValidation gis
06paboTKM MIPOBEPKIHA.

Jiuctuur 4.10 Metoa SaveChangesWithValidation, no6aBneHHbIN

Ana DbContext npunoxxeHus

SaveChangesWithValidation Bo3Bpawaer SaveChangesWithValidation - 310 MeTop, pacwumpenus,

cnucok o6bekToB Tvna ValidationResult KoTopbiit npuHumMaet DbContext B KauecTBe BXOAHBIX AaHHBIX

public static ImmutablelList<ValidationResult>
SaveChangesWithValidation(this DbContext context) <

{
var result = context.ExecuteValidation();
Bosapawaer 0 ExecuteValidation ucnonbayercs
rlycrou if (result.Any()) return result; B SaveChangesWithChecking/
CMMCOK, 4TOGbI SaveChangesWithCheckingAsync
NnoKasatk, Y70 context.SaveChanges();

oWNBOK HeT Ecnu ecTb oWwMOKM, HEMEANEHHO BbIXOAUM
return result; U He Bbi3biBaeM MeTop, SaveChange
Owubok HeT, no3TOMY Bbi3biBaeM MeTog SaveChanges

Nuctuur 4.11 Metop SaveChangesWithValidation Bbi3biBaeT MeTopA,

ExecuteValidation

private static ImmutablelList<ValidationResult>

ExecuteValidation(this DbContext context) Wcnonbayer ChangeTracker

{
YT0GbI NONYYHUTL JOCTYN
var result = new List<ValidationResult>(); K0 BCEM Kn);ccam cycuI:ocreﬁ
foreach (var entry in _ KOTOpbIE OH OTCAEXMBAET
context.ChangeTracker.Entries()
.Where(e => o
(e.State == EntityState.Added) || 6""“’“";""“"“°“"’ "°67°p"'e
(e.State == EntityState.Modified))) YAYT A00ABNEHDI UM OOHOB/EHEI
{ B 6a3e AaHHbIX
var entity = entry.Entity; P .
var valProvider = new Iseanflsy:T ”f:epd)e"c
ValidationDbContextServiceProvider(context); ervice rovll)becr
var valContext = new unepep.aeT' ontext
metopy Validate

ValidationContext(entity, valProvider, null);
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var entityErrors = new List<ValidationResult>();

Bce own6Km if (!validator.TryValidateObject(
nao6asnsioTcs entity, valContext, entityErrors, true)) Validator.TryValidateObject -
B CMMCOK { 3T0 METOZ, NPOBEPSIOLLMI
2 result.AddRange(entityErrors); KavKkablii Knacc
} } Bo3BpalLaeT cnucok Bcex HaiAeHHbIX
return result.ToImmutableList(); oumBoK (mycToit, ecau ouwBok He)
}

OCHOBHOJI KO, TPOBEePKY HAXOAUTCS B MeTofe ExecuteValidation, mo-
TOMY YTO OH JTIO/DKEH MCIOIb30BaThCSl KAK B CMHXPOHHBIX, TaK U B aCUH-
XPOHHBIX Bepcusix metona SaveChangesWithValidation. Bbi3oB context.
ChangeTracker.Entries BbI3bIBaeT DetectChanges DbContext, YTOOBI
yOeouThCs, YTO BCe BHECEHHbIE BaMM M3MEHEHMS HaiileHbl IO 3aIycKa
Baymmanyu. [Tocie 3TOro Mbl IPOCMATPUBAEM BCe JOOaBIeHHbIE VI W3-
MeHeHHbIe (0OHOBJIEHHbBIE) CYIITHOCTU U IIPOBEPSIEM UX.

3mech ecTb ¢parMeHT KOfa, KOTOPBIN I XOUy BBIIEINUTh, — 3TO KJaCC
ValidationDbContextServiceProvider. OH peanusyeT uHTepdeiic ISer-
viceProvider. DTOT K/IacC UCIIONb3YyeTCs MpuU cos3panmuu ValidationCon-
text, MO3TOMY OH JIOCTYIIEH BO BCEX KJIaCCax CYLIHOCTENM, Y KOTOPBIX €CTh
mnHTepderic IValidatableObject. 3To mo3BossgseTr mertomy Validate mpwm
HeobxomumocTy obpamarteesi K DbContext Tekymiero mpuioskeHusi. Ha-
audKe gocTyna K rekymemy DbContext mo3BossieT co3aBath 6osee moz-
XOJsIIIMe COO0IeHMs 06 OIIMOKaX, MOMyYast AOTIOMHUTENbHYI0 MH(DOpMa-
1Mo 13 6a3bl JAHHBIX.

MpbI TpoekTHpyeM MeTof, SaveChangesWithValidation Takum o6pasom,
YyTOOBI OH BO3BpAaIIaI OIMIMOKN, a He TeHepUPOBaJ UCKITIOUeHre. DTO Aeia-
€TCSI IJ1s TOTO, UTOOBI COOTBETCTBOBATh OM3HEC-JIOTVKE, KOTOpast BO3Bpa-
IIaeT OMMOKM B BUIE CITMCKA, a He UCKIIOUeHMsT. MOKHO cO3/1aTh HOBBIA
BapuaHT BizRunner, RunnerWriteDbWithValidation, ucronb3ywmmuin me-
TOJ, SaveChangesWithValidation BMecTo 006bIUHOTO MeToma SaveChanges
¥ BO3BPAUIAIONIMIA OIIMOKY GM3HEC-JIOTMKY WU JII0ObIe OIMOKY ITPOBep-
K1, OOHapy>KeHHbIEe TP 3aMiCcK B 6a3y JaHHBIX. B cyieqyionieM JuCTUHTe
okasaH kiacc RunnerWeriteDbWithvalidation.

Jiuctunr 4.12  BapuaHt BizRunner, Knacc

RunnerWriteDbWithValidation

public class RunnerWriteDbWithvalidation<TIn, TOut>
{

private readonly IBizAction<TIn, TOut> _actionClass;
private readonly EfCoreContext _context;

public IImmutableList<ValidationResult> | [nq 370l Bepcuu HEOBXOAUMbI COBCTBEHHbIE

Errors { get; private set; } cBoiictBa Errors/HasErrors, nockonbky
public bool HasErrors => Errors.Any(); OLWMOKM UAYT U3 ABYX UCTOUHUKOB
public RunnerWriteDbWithvalidation( O6pa6aTbiBaeT 613HEC-NOTUKY,

IBizAction<TIn, TOut> actionClass, | cooTBeTcTBylOLYI0 MHTEPdeElicy IBizAction
EfCoreContext context) <Tln, TOut>
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{
_context = context;
_actionClass = actionClass; ITOT METOA Bbi3bIBAETCS
} AJ191 BbINOIHEHWS GU3HEC-NOTUKM
BbinonHseT 1 06paboTKM N6LIX OWNGOK

3a/aHHYI0 MHO#! public TOut RunAction(TIn dataln)

GusHec-noruky { . .
»  var result = _actionClass.Action(dataln);

Errors = _actionClass.Errors; lio6 6 6
>  if (1HasErrors) 106ble OWMOKK U3 MsvHec-noruKu
3aHOCATCA B JIOKaNbHbIA CUCOK OWMBOK

Ecnv owmboK Her, {
Errors =
BbI3bIBAETCA METOA
SaveChangesWithValidation _context. SaveChangeshithvalidation() | BC€ OWMOKM Banu.qauuu6
ToInmutableList(); 3aHOCATCA B CIMCOK OLUMBOK
}

return result;
} BosBpatwuaer pesynbrar,

BO3BpALLEHHbIA OU3HEC-NOTUKO

[MpusitHast 0cO6EHHOCTb 3TOTO HOBOT'O BapuaHTa maTTepHa BizRunner
3aKJTI0YAETCST B TOM, UYTO Y HETO TOYHO TaKO¥ ke uHTepdeiic, 4To 1 y uC-
XOIHOr0 BizRunner, roe HeT Baaugauyum. MoXHO 3aMeHUTb RunnerWriteD
bWithValidation<TIn, TOut> OJjIst MCXOOHOrO BizRunner 6e3 HEOOXOAMMO-
CTY U3MEHSITh OM3HEC-TIOTUKY MU CI0C00, KOTOPHIM BBI3BIBAIOIINII Me-
TOJ, BBITIOJIHSIET BizRunner.

B pasmene 4.7.2 MbI cO30aaMM ellle OOMH BapMaHT BizRunner, KOTOPbI
MOXKeT 3aITyCKaTh HECKOJbKO KJIACCOB OM3HEC-JIOTMKM TaKuUM 06pasom,
YTOOBI OHM BBIIVISIIENN Kak OOMH MeTof,. Ilogo6Hoe BO3MOXKHO 61arogapst
raTTepHy 6M3HEC-JIOTVKM, ONTMCAHHOMY B Havasle JaHHOJ IJIaBbl.

4.7.2 MUcnonb3oeanHue mpaH3akyuii 0n9 06veduHeHUs Kooa
Gu3Hec-102UKU 8 00HY J102U4ECKYH0 AMOMApPHY0 0nepayuro

Kak s1 ckasan paHee, 6M3HeC-JIOTMKA MOXET ObITh CJIOKHOV. Korma memno
JOXOIUT IO MPOEKTUPOBAHMS U Peann3aiii KPYITHO UM CI0XKHO 013-
Hec-JIOTYKM, eCTh TPU BapuaHTa:

eapuavm 1 — HamMCaTh OAVH OGOJBIIOI METO/, KOTOPbIi IelaeT BCe,;
eapuaHm 2 — HammcaTh HECKOIIbKO MEJIKMX METOAOB C OAHUM IJIaB-
HbIM METOJIOM, KOTOPbII BBITTOJIHUT UX MTOC/IEI0OBATENbHO;

eapuaHm 3 — HamMCaTh HECKOIbKO MEJIKMX METOM0B, KaXKIblii U3 KO-
TOPBIX O6HOBJISIET 6a3y JaHHbIX, HO O0BEAMHNUTD X B OOHY ENVHUILY
pa6orsl (Unit Of Work) (cMm. Bpe3Ky B pasmene 3.2.2).

BapuaHT 1 — 00BIYHO IIJIOXAsl Mes, IOTOMY YTO MeTO. OymeT oueHb
CJIOKHBIM JIJI1 IOHMMAaHusT U pedakTopuHra. Kpome Toro, y Hero MOryT
OBITb MPOOJIEMBI, €CTIM YaCTU OM3HEeC-JIOTUKM UCIIOIb3YIOTCS TOe-TO elle,
IIOTOMY YTO BbI MOKETe HapyLIIMUTh MIPUHIUIT pa3paboTKM ITPOrpaMMHOTO
obecrreuennst DRY (Don’t repeat yourself — He moBTopstiics).
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BapuaHT 2 MOkeT cpaboTaTh, HO Y HETO MOTYT GbITh ITPOGIEMBI, eC/In
TT03IHME ITAIbl 6M3HEC-JIOTVKM T0JIaraloTCs Ha 3JIeMEeHThI 6a3bl JaHHBIX,
3aIlMCaHHbIX Ha PAaHHUX 9Talax, a 3TO MOXeT HapYLIUTb IIPaBUJIO aTOMap-
HOCTH, YIIOMSIHYTO€ B IJIaBe 1: Korma B 6a3y JaHHBIX BHOCUTCST HECKOJIBKO
M3MeHEeHU, OHY MO0 BCe YCITeNIHbI, 60 BCe TePIISIT Heyaauy.

OcraeTcs BapMaHT 3, KOTOPbIif BO3MOXKEH Oj1aromaps GyHKIVOHATbHO-
ctu EF Core (1 GONBIIMHCTBA PEISIIMOHHBIX 6a3 TaHHBIX), Ha3bIBA€MOIA
mpau3akyusmu. B pasgene 3.2.2 Ha Bpe3ke «[loueMy cieflyeT BbI3bIBATh
meTof, SaveChanges TOJIBKO ONVH pa3 B KOHIe BallMX M3MEHEHUI» BbI
MMO3HAKOMMWINCh C maTTepHoM Emuuwuiia pa6oTsl. Tam GbUIO ITOKa3aHO,
Kak MeTo[ SaveChanges COXpaHseT BCe U3MeHeHUs BHYTPU TPaH3aKIU UK,
YTOOBI YOEIUTHCS, YTO OHM OBIIV COXPaHEeHbI UJIH, eciy 6a3a JaHHbBIX OT-
KJIOHMJIA KaKyI0-TO YaCTb M3MEeHEeHMsI, YTO HUKaKue U3MeHeHUs He O6bUn
CcoxpaHeHbI B 6a3e JaHHbIX.

B HameMm ciyyae HY;KHO pacrpemeiauTb maTTepH EnyHuiia paboThl MO
HECKOJIbKUM 6ojiee MeJIKMM MeToaaM; Ha30BeM uX Bizl, Biz2 u Biz3. He
HY;KHO MEHSITb MeTOMbI Biz; OHM MO-IIPEKHEMY IyMAalOT, UYTO PaboTaioT
camu 110 cebe, 1 OYIyT OKUIATh BbI30Ba MeToa SaveChanges 1o 3aBepiiie-
HUM KaXO0ro metona Biz. Ho mpu co3gaHuy TpaH3akuUy BCe TPU MeTOoa
Biz c BBI30BOM SaveChanges 6ynyT paboTaTh Kak ogHa EmuHuiia paboThl.
B pesynbraTe OTKa3 MM OLIMOKA 6a3bl JaHHBIX B Biz3 OTMEHMUT JIl0ObIE
usMeHeHus B 6a3e JaHHBIX, cAelaHHble Biz1, Biz2 u Biz3.

OdTa oTMeHa paboTaert, TOTOMY UTO Kcronb3oBaHue EF Core mjist cosma-
HMS IBHOJ TpaH3aKLUMM PeJISLIMOHHO 6a3bl JaHHBIX HaeT aBa addekTa:

m06ast 3amuch B 06a3y MaHHBIX CKPbITa OT APYTMX IOIb30BaTeNei
6a3bl JAHHBIX, [IOKA BbI HE BHI30BETE METO/, TPaH3aKLyuu Commit;
€CJTM BBl PeIInTe, YTO He XOTUTE, YTOOBI B 6a3y JaHHBIX ObLIN 3aITi-
CaHbI M3MeHeHUs (CKaskeM, ITOTOMY UTO B 6113HeC-JIOTMKe eCTb OG-
Ka), TO MOKHO OTMEHUTh BCe M3MeHEeHUsI, CIe/IaHHbIe B TPaH3aKIUH,
BbI3BaB KOMaHAy TpaH3akuuy RollBack.

Ha pwuc. 4.5 nmokasaHbl TPU OTHAEIbHbIE YACTU OM3HEC-TOTUKM, Kaskaast
13 KOTOPBIX OKMIAET BbI30Ba MeToza SaveChanges M1t 0OOHOBJIEHMST O3l
IAHHBIX, HO BBITIOJIHSIEMbI€ KJIaCCOM, KOTOPBIV Ha3bIBAE€TCS MpPAH3aAKUU-
OHHbLli BizRunner. IToc/te BBITIOTHEeHMS KaXKI 0 YacTy 6M3HeC-JIOTUKM Biz-
Runner BbI3bIBaeT MeTO[, SaveChanges, a 3TO 03HayaeT, YTO BCe, UTO 3a-
MChIBaeT GM3HEC-TIOrMKa, Terepb AOCTYITHO IS TMTOCIeAYIONIX 3TaroB
O6M3HEeC-JIOTUKM Uepes JIOKAJTbHYI0 TPaH3aKIUIO.

Ha mocnemnem srame 613Hec-JIOrMKa, Biz 3, BO3BpallaeT omubKu, 3a-
crasJisgonye BizRunner BbI3BaTh KOMaHay Rol1Back, YTO IpUBOOVT K yaa-
JIEHMIO BCEX M3MeHEeHMI, BbITIOJTHEHHbBIX Biz 1 1 Biz 2.

B cnenymwoimiem IMCTUMHTe TTOKa3aH KOJ HOBOTO TPaH3aKIMOHHOTO Biz-
Runner, KOTOpPBIi 3aITycKaeT TpaH3akuuio B DbContext mpuiokeHus rme-
pen BbI30BOM JIF060Ji 6M3HEC-TOTUKHA.
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1. CneumanbHblii BizRunner 3anyckaet kaxabiit knacc 6usHec-noruku no ouepeay. Ha kaxaom arane
6usHec-noruku ucnonbsyercs DbContext npunoxeHus, k koropomy npumenen metop, EF Core BeginTransaction

3

TpaH3aKuMOHHbI BizRunner ¢ ncnonb3oBaHuem opHoi TpaH3akumum EF Core

s !
BiI1 ----F---» Biz2 |[|----|--- -

BeginTransaction() \, SaveChanges () \, SaveChanges () \,
— — & e
J

~

A

2. Metop BeginTransaction 3. Bca 6usHec-noruka pabotaer HopmanbHo, 4. Biz 3 BbiaaeT owmoKy,

BbI3bIBAETCA B Havane. 3anucbiBas AaHHble B 6asy. 3ateM 1 Bbi3biBaetcs Metop, RollBack.
OH noMeyaet oTnpaBHyl BizRunner Bbi3biBaeT MeToa, SaveChanges OH ypanser Bce U3MEHeHHs
TOYKY SIBHO# NIOKaNbHOW AN COXPaHEHUs KaXporo 3Tana 6a3bl AaHHbIX, CAENAHHbIE
TpaH3aKLmMu M3MEHEHMIA B IOKANbHOI TpaH3aKLMK B XOA,e TPaH3aKLuu

Puc.4.5 TllpuMep BbINONHEHUS TPEX OTAENbHbIX 3TAaNOB GU3HEC-OTMKU B paMKax
oaHoM TpaH3akumu. Koraa nocneaHmit aTan 6MsHeC-N0rMKu BoO3BpaLLaeT oLmoKy,
Apyrue usMeHeHus B 6a3e AaHHbIX, CAENaHHbIE HA NepBbIX ABYX 3Tanax
6U3HEC-/IOrMKK, OTKaTbIBAIOTCA

JIucturr 4.13 RunnerTransact2WriteDb, nocneaoBaTenbHO
BbINOJIHAIOLWMI ABa 3Tana 6U3HeC-N0ruku

Tpv TMNa napameTpoB - 3T0 BXOAHOM KNacc, nepefaBaeMblii BizRunner moxet BepHyTb null, ecnn ectb
3 NepBOJ 4aCcT BU3HEC-NOTUKU BO BTOPYHO, U BbIXOAHOM owwKOKM, NO3TOMY 3TO AOMKEH BbITb Knacc
public class RunnerTransact2WriteDb<TIn, TPass, TOut>
where TOut : class <
{
private readonly IBizAction<TIn, TPass>
. -actionPartl; . . OnpenensieT 0606LeHHbIi BizAction
private readonly IBizAction<TPass, TOut> .
. [BNS ABYX YacTeil GU3HEC-NOTUKHU
_actionPart2;

private readonly EfCoreContext _context;

public IImmutableList<ValidationResult> Copepxut nobyro MHpopMauuio
Errors { get; private set; } 06 owwubKax, BO3BpaLLAEMYIO
public bool HasErrors => Errors.Any(); 6M3Hec-noruKon

public RunnerTransact2WriteDb(
EfCoreContext context,
IBizAction<TIn, TPass> actionParti,

KoHCTpyKTOp NpuHKUMaeT Knacchbl
6usHec-noruku u DbContext

IBizAction<TPass, TOut> actionPart2) MPUNONKEHNS
{

_context = context;

_actionPartl = actionParti;

_actionPart2 = actionPart2;
}

public TOut RunAction(TIn dataln)
{
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using (var transaction = 3anyckaet TpaH3aKLuio
Ecnm ecTb oLmbKH, _context.Database.BeginTransaction()) | B onepatope using
Bo3Bpatwaert null. )
(Otkat 06pabarbiBaetca Var passResult = RunPart( 3akpbiTbii MeToa RunPart

npu Bbiose Dispose) _actionPartl, dataln); | 3anyckaet nepBsyio Yactb

» if (HasErrors) return null;
var result = RunPart(
_actionPart2, passResult);

Ecnun nepBas yactb 6u3Hec-normku
6bina ycnewwHo, 3anyckaeT BTOPYH YacTb

if (!HasErrors)

Bosspawaer pesynbtatr  { Ecnu owM60K HeT, TpaH3aKLms
nocneaHeii 4actu transaction.Commit(); (uKcupyetes B 6ase AaHHbIX
613HEC-NOTUKM }
» return result;
_ | Ecnu dpuKcaums He BbI3bIBAETCSA A0 OKOHYAHUS
} } < | using, RollBack oTmeHsieT Bce u3MeHeHus
private TPartOut RunPart<TPartIn, TPartOut>( | 3ToT3aKpbiTbiii METOA
IBizAction<TPartIn, TPartOut> bizPart, o6pabaTbiBaeT Kaxayio YacTb
TPartIn dataln) OU3HEC-NOTMKK
where TPartOut : class
{

var result = bizPart.Action(dataln);

Errors = bizPart.Errors;

if (!HasErrors)

{ Ecnm 6usHec-noruka Gbina ycnewwHoi,
_context.SaveChanges(); | Bbi3biBaet metop SaveChanges

BoinonHser 6usHec-noruky
U KONMpYeT oWnOKKU GU3HEC-NOrUKM

}
return result;
} Bo3spauuaer pesynbrar
} 3anyLeHHON BU3HeC-NOrmKK

B xiacce RunnerTransact2WriteDb BbI 10 Ouepey BHITIOIHSIeTe KaKIYI0
4yacTb 6M3HEC-TIOTMKY, a B KOHIIE BBITIOTHEHUST KasKA0i1 YaCTy coBepIlaeTe
OIHO U3 (JIeAYIOIINX AeICTBUIA:

Hem 0wubOOK — BbI BbI3bIBaeTe MeTof, SaveChanges, UTOObI COXPAaHUTh
B TPaH3aKIVIO M3MEHEHMSsI, BHITTOJIHEHHbIE 6M3HeC-JIOTUKOI. ITO Co-
XpaHeHMe BhIITOIHIETCS B paMKaX JOKaIbHOM TpaH3aKIMi, T03TOMY
IPyTvie MeTO/bI C OCTYIIOM K 6a3e JaHHbIX IT0Ka He YBUAST 9T 13-
MeHeHMsI. 3aTeM Bbl BbI3bIBaeTe CIEAYIOIIYIO YacTh OM3HEC-TOIMKM,
€CJIv OHA eCTh;

ecmo owiubKu — BbI KOIMpyeTe OIMOKM, OGHAPYKeHHbIe 613HeC-/10-
I'MKOJi, KOTOpasi TOJIbKO UTO 3aBeplinia paboTy, B CIMCOK OIIMOOK
BizRunner 1 BbIxoauTe 13 BizRunner. B 3TOT MOMEHT KOJ, BBIXOJIT 3a
Tpefenbl onepaTopa using, comepskallero TpaH3aKI[MIo, YTO TPUBO-
AT K yIaJAeHNUIO TpaH3aKuuy. [IoCKOIbKY MeTO TpaH3aKyu Commit
He GbIT BbI3BaH, yIaJeH)e 3aCTaBUT TPAH3aKIIVIO BbITIOTHUTH METO]
RollBack, KOTOpPBIi OTGpachiBaeT BCe M3MEHeHMsI 0a3bl JaHHbIX, Ha-
XOOSIIMecs B TPaH3aKIMMU. DTU M3MEHEHUS HUKOIAA He IOMNamyT
B 0a3y JaHHBIX.
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Ecu BbI BBITTOJIHWIN BCIO 6M3HEC-TIOTUMKY 0e3 OIM6OK, TO BbI3bIBaeTe
KoMaHAy Commit. OHA BBIMIOHSET aTOMapHOe OOGHOBJIEHMEe 6a3bl JAHHBIX,
yTOOBI OTPa3’UThb BCe M3MEHEHMs, CoOepsKalinecs B JOKAJTbHOM TpaH3-
akuuu, B 6asy.

4.7.3 MUcnonvsosanue knacca RunnerTransact2WriteDb

YT0o6bI MPOTECTUPOBATh Kjaacc RunnerTransact2WriteDb, Mbl pasmenum
KOJ, 06pabOoTKM 3aKa30B, KOTOPbIN MCITOb30BAIM paHee, Ha IBe YacTu:

= PlaceOrderPartl — co3maeT CymHoOCTb Order 6e3 Lineltenms;
= PlaceOrderPart2 — mob6aBisieT Lineltems mjisl KaXKOOW KYIUIEHHOJ
KHUTHU B CYLIHOCTb Order, CO34aHHYI0 Kj1accoM PlaceOrderParti.

PlaceOrderPart1 u PlaceOrderPart2 ocHOBaHbI Ha Kofe PlaceOrderAc-
tion, KOTOPBIN BbI YK€ BUJIEIN, TIOSTOMY S He OyIy 3[eCh ITOBTOPSITH KO
OGM3HEeC-TOTUKMA.

B nuctuHre 4.14 nmoxkasaHbsl M3MeHeHMs B Kofe, Heo6xomymble 11 Pla-
ceOrderService (ITOKa3aHO B IMCTUHTE 4.6), UTOOBI TEPEKITIOYNTDHCS HA UIC-
oJb30BaHMe RunnerTransact2WriteDb BizRunner.

B iucTHre 0CHOBHOE BHMMaHMe yAessieTcs Tol 4acTu, KoTopas co3za-
eT ¥ 3aITyCKaeT ABa 3Tarma, Partl u Part2. OcTaBiimecs: MpeXXHUMU YaCTU
KOJIa OIYIIeHbI, YTOOBI MOKHO GbLIO JIETKO YBUIETh M3MEHEHMSI.

Jluctunr 4.14 Knacc PlaceOrderServiceTransact, NOKa3blBaloLWui
U3MeHeHuq B Koge

public class PlaceOrderServiceTransact .
{ 31a Bepcus PlaceOrderService ucnonbsyer

//.. OCTanbHOi KOA yAaneH, NOCKOJbKY TPaH3aKunM AN BbINONHEHUA ABYX
OH TaKoil Xe, KaK M B JMCTUHre 4.5; Knaccos 6usHec-noruku: PlaceOrderPartl
u PlaceOrderPart2
public PlaceOrderServiceTransact(
IRequestCookieCollection cookiesIn,
IResponseCookies cookiesOut,
EfCoreContext context)

370t BizRunner
obpabatbiBaer
HECKONbKO YacTeil
OU3HEC-NOrMKK

BHYTPM _checkoutCookie = new CheckoutCookie( BizRunner HyXHbl BX0AHble AaHHble,
TpaH3aKuuu cookiesIn, COOk"LESOUt)} Knacc, I'Iepe,anHblﬁ u3 Partl B PartZ,
L3 _runner = new RunnerTransact2WriteDb 1 BbIXOAHbIE AAHHbIE.
<PlaceOrderInDto, Parti1ToPart2Dto, Order>( <
——— context,
BizRunner HyxeH new PlaceOrderParti( MNpepocTaenser aksemMnnap nepsoi

DbContext npunoxexus new PlaceOrderDbAccess(context)),
new PlaceOrderPart2(
new PlaceOrderDbAccess(context)));

4acTu OU3HEC-NOTUKU
lMpenocraBnser 3k3eMnAsp BTOPOi
4acTu GU3HEC-NOrnKU

}
public int PlaceOrder(bool tsAndCsAccepted)
{
//.. OCTanbHON KOA yAaneH, NOCKOJbKY OH TaKoi Xe, Kak M B NUCTUHre 4.6;
}
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BaskHO OTMETUTb, UTO GM3HEC-IOIMKA He 3HAET, UTO OHA BBIIIOIHSIETCS
B TpaH3aKIyu. II09TOMY MOKHO MCITOJIb30BaTh YaCTU OM3HEC-TOTUKM KaK
I10 OTAENbHOCTH, TaK ¥ B OOHOM TpaH3aKuyy. TOUHO TaK ke JIMCTUHT 4.14
TTOKA3bIBAET, YTO HY)KHO M3MEHUTDH TOJbKO BBI3bIBAIONIMII KON TpaH3-
aKIMOHHOM O6M3HEeC-TOTUKM, KOTOPYIO S Ha3bIBaio BizRunner. Vcronb3o-
BaHMe TPaH3aKIL MK IT03BOJISIET C JIETKOCThIO 00beIMHUTH HECKOJIBKO KJIac-
COB OM3HEC-JIOTMKM B OAHY TPaH3aKIMI0 6e3 HeoOXOIMMOCTU U3MEHSITh
KaKoJ1-11b0 KoJ 6M3HeC-JIOTUKA.

[IpenMyIIecTBO MCITONIb30BAHMST TPaH3aKLMI, MOMOOHBIX 3TOM, 3a-
KJIIOUAeTCsl B TOM, YTO BbI MOXXeT€ ITOBTOPHO IIPMMEHSITh YacTU CBOEJA
OGM3HEeC-JTOTUKM, 3aCTaBJIsIsI 9T HECKOJbKO BbI3OBOB OOGpaIaThCs K IIPU-
JIOKeHMIO, 0COOEHHO K ero 6a3e JaHHbIX, KaK OAVH BbI30B. 5 MCII0/1b30BaI
9TOT ITOAXO]I, KOT/Ia MHE HY>KHO ObIJIO CO3/1aTh, @ 3aT€M CPa3y ke 06HOBUTh
CJIOKHYIO, COCTOSIIITYIO M3 HECKOJIbKUX YacCTeli CYIIHOCTb. [I0CKOIbKY MHE
HYy’KHa Obl1a 6usHec-moruka Update st Apyrux ciyyaes, s MCIIOIb30Ba
TpaH3aKIMIO OISl BbI30oBa OusHec-moruku Create, 3a KOTOPOi ciaemoBa-
na 6usHec-yornka Update, 4TO COKOHOMMIIO MHE YCWINSI Ha pa3paboTKy,
a Mot Kop, ciemosan npuHoumy DRY.

HepmocTaTok 9TOro moaxona COCTOMUT B TOM, UTO OH YCJIOXKHSIET TOCTYII
K 6ase TaHHBIX, @ 9TO MOXKET HECKOJIbKO YCIOXKHUTD OTIAAKY, MU UCITOb-
30BaHMe TpaH3aKIMi1 6a3bl JAHHBIX MOXET BbI3BATh IMPOGIEMBI C MTPOU3-
BOIUTENIBHOCTHIO. Takke MMeliTe B BUIY, UTO €C/IM Bbl MCIIONIb3YyeTe OIl-
uuio EnableRetryOnFailure (cm. pasmen 11.8) s MOBTOPHOTO AOCTYyIIa
K 6a3e JaHHBIX IPY OMIMOKaX, He0OX0IAMMO 00paboTaTh BO3MOKHbBIE MHO-
SKeCTBEeHHbIE BbI30BbI Ballleil 6113HeC-JIOIMKIA.

Pe3rome

TepMuH OU3HeC-/102UKA OTIMCHIBAET KO, HATIMCAHHBIN /1T peanusaliun
peayibHbIX OM3Hec-TipaBum. Kog 6M3HeC-JIOrMKY MOKET ObITh ITPOCTHIM
WU CJIOSKHBIM.

B 3aBUCHMMOCTM OT CJIOKHOCTM OM3HEC-JIOTMKY HeoOXOAMMO BbIOPATh
TIOJIXOf,, COBMIONAIOIINI GallaHC MEXIY IPOCTOTOM pelleHus: U BpeMme-
HeM, He0O0X0IMMbIM /151 pa3pabOTKM M TECTMPOBAHIsSI BALIIETO PeIleHs.
Vi3onsiust yacTu 6M3HeC-JIOIMKM, CBI3aHHOM C TOCTYIIOM K 6ase maH-
HBIX, B IPYTOM KJIacce MM MPOeKTe MOKeT YIIPOCTUTh HaIlMCaHMe Koa
YMCTOV OM3HEC-JIOTVKM, HO Ha pa3paboTKy yiigeT 60Jblie BpeMeHM!.
O6beIVHUTD BCIO OM3HEC-JIOTUKY IJIs1 KAKO-TM60 QYHKIMOHATBHOCTYI
B OIMH KJIaCC MOYKHO GBICTPO ¥ JIETKO, HO 3TO MOYKET YCIOKHUTD TIOHM-
MaHMe U TeCTUPOBaHMe KO/a.

CosgaHue CTaHIAPTU3MPOBAHHOIO MHTepderica O 6M3HeC-JIOTUKA
3HAUMTEJbHO YIIPOIIAeT BbI3SOB M BBITIOHEHME OU3HEC-TOTMKU IS
KJIMEHTCKO YacTiu.

MHorma mpoiie nmepeHecTy YacTh JIOTMKM ITPOBEPKM B KIAcCChl CYL[HO-
cTeil ¥ BBITIOJHATD POBEPKM, KOTIA 9T JaHHbIe 3aMMChIBAIOTCS B 6a3y
TaHHBIX.
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[71sT CJIOKHOTE VTV TIOBTOPHO MCIIOTb3yeMOit 613HeC-JIOTMKM BO3MOKHO
MIPOIIe MCIIOAb30BaTh TPAH3AKIMIO 6a3bl JaHHBIX, YTOOBI 06ECIIEUNTH
ToC/IeoBaTeIbHOE BBITTOJIHEHME YacTeil OM3HEeC-JIOTUKM, HO C TOUKMU
3peHus 6a3bl JaHHBIX OHM GYIYT BBIIISAETh KaK OfHA aTOMapHasi eu-
HUIIA.

st untaTtenei, 3HakombIx ¢ EF6.x:
B otinume oT EF6.x, meton SaveChanges B EF Core He mpoBepsieT maH-
Hble, Tlepef, TeM KaK OHM OymyT 3amMcaHbl B 6a3y JaHHbIX. HO MOXKHO
JIETKO peayin30BaThb MEeTO[, ITPedOCTaBISIONINII TaKyl0 BO3MOXXHOCTD
B EF Core.



Hcnonwv3osaHue EF Core

8 8€0-NPUJIOHCHUSX
ASP.NET Core

B smoii 2nase paccmampusaromcs cnedyrowue memoi:
ncnonb3soBaHue EF Core B ASP.NET Core;
ncnonb3oBaHue BHegpeHus 3asucumocten B ASP.NET Core;
[ocCTyn K 6a3e gaHHbix B MVC-pericteuax ASP.NET Core;

ucnonb3oeaHue Murpauuii EF Core nns o6HoBneHMs 6a3bl
OaHHbIX;

npMMeEHeHMe async/await onsa ynyylieHms MacwutabmpyemocTy.

B 21071 I71aBe MbI cO6epeM Bce BoeanHo, uconb3yst ASP.NET Core nijist co3-
IaHusl peasibHOTO BeO-Tmipuiiokenus. IIpumenenne ASP.NET Core 3atpa-
rMBaeT MpobieMbl, BbIxoasiue 3a paMku EF Core, Harpumep BHeIpeHMe
3aBUCMMOCTelt (paccMaTpuBaeTcsl B pasfiene 5.4) u async/await (pasgen
5.10). Ho oHu HeoGXomMMbl, eciii Bbl cobupaetech npumeHsTh EF Core
B IPUJIOXKEHUSIX TAKOTO TUTIA.

[TpenmonaraeTcsi, 4YTO BbI y3Ke MMPOYMUTAN T71aBbl 2—4 U 3HaeTe O 3aIpo-
cax 1 06HOBJIeHMM 6a3bl JAHHBIX, a TAKKE MMeeTe ITpeicTaB/IeHne 0 6u3-
Hec-JIoTMKe. B 3T0I1 ImaBe paccka3bpIBaeTcsl, TAe pa3MeCTUThb KO, JOCTyIia
K 6a3e JaHHBIX ¥ KaK BbI3BATb €T0 B peajibHOM HpuIokeHnu. Kpome Toro,
OHAa OXBAaTbhIBAET KOHKPETHbIE BOMPOCHI Uctonb3oBauus EF Core B mpuiio-
skeHMsix ASP.NET Core (Bkitouas Blazor Server). ITo aToit npuunHe 31eCh
IoBobHO MHOTO roBoputcst 06 ASP.NET Core, HO Bce BHMMaHMe cocpe-
JIOTOYEHO Ha MPaBMJIbHOM McTionb30BaHuM EF Core B 9TUX MPUITOKEHUSIX.



176

5.1

5.2

maesa 5 Hcnonwv3zoeanue EF Core 8 sed-npunoxcetusax ASP.NET Core

B 3akitiouene s1 mpuBemy 6osiee o01iye CBeIeHMs O pasInUHbIX CII0CO-
0ax moayuyeHns sk3emiuisspa DbContext 1151 TakMx cIy4aes, Kak (GOHOBbIE
3a7a4un.

3Hakomcmeo ¢ ASP.NET Core

Ha caiite ASP.NET Core ckasaHo, uyTo «ASP.NET Core - 3T0 Kpocc-IiaT-
(bopMeHHBIIT BBICOKOIIPOU3BOAUTENbHBIN (PPEeiMBOPK C OTKPBITHIM WC-
XOOHBIM KOAOM JJISI CO3[aHMsI COBPEMEHHBIX OOJAUHBIX IMPUIOKEHUIA,
MOAKIIOUEeHHBIX K MHTepHeTy» (http://mng.bz/QmOw). Xopoiiee orpe-
nenenue, HO B ASP.NET Core Tak MHOTO 3amMeYaTelbHBIX (QYHKIIUIL, UTO
CJIOSKHO BBIOPATh, KaKie 13 HUX CTOUT ITPOKOMMEHTUPOBATb.

MPUMEYAHUE 4 pexomenpayio kKHUry SHzApio Jloka «ASP.NET
Core 6 deticmeuu», TIe TTIOAPOOHO OmMycaHbl MHOTVE QyHKIMM ASP.
NET Core.

Sl mHoro net ucnonab3oBan ASP.NET MVC5, npeniiectBsenHuka ASP.NET
Core, 1 Iymas, 4TO 3TO XOpOIlInii HpeiiMBOPK, XOTs M HEMHOTO MeJjIeH-
HbIN B IUTaHe nmpousBoauTenbHOoCTU. Ho nyist menss ASP.NET Core 3aTMmumi
ASP.NET MVC5. OH deHOMeHaJTbHO V/Iy4IlaeT MPOU3BOAUTETHHOCTD
U TIPeIOCTaB/ISIeT HOBbIE CIIOCOOBI OTOOpaskeHMsI JAHHbBIX, TaKue Kak Ra-
zor Pages u Blazor.

COBET Korma s Buepsble mompo6oBan ASP.NET Core, TO 6bu1
pa30vapoBaH ero MpOM3BOJUTENbHOCTHIO; OKA3bIBAETCSI, UTO KYP-
HaJIMpOBaHMe 0 YMOTYAHUIO 3aMeJisieT paboTy B peXuMe pas-
pa6otku. Korma st 3aMeHm1 06bIuHbIe CPEICTBA BedeHMs JKypHasa
U BOCIIOTb30BaJICst O6oJsiee OBICTPBIM JKYPHAIMPOBAHMEM B TAMSITH,
cTpaHmila IpuioskeHust Book App, Ha KOTOpoJi oToO6paskasach MH-
dbopmarus o kHure, cTana B Tpu pasa 6eictpee! [TosToMy ciemuTe 3a
TeM, UTOObI CJTUIIKOM GOJIbIIIOE KOJTMUECTBO KYPHAIOB HE 3aMefis-
JI0 paboTy IMPUTOKEHMSI.

B aT0i1 KHMre MBI co3manum npuioxkenne Book App ¢ momoipsio ASP.
NET Core, uTo65bI 1T0Ka3aTh, Kak EF Core paboTaeTt ¢ peaqbHbIMU ITPUIIO-
skeHMsiMu. ASP.NET Core MOXXHO MCITONb30BaTh MO-Pa3HOMY, HO B HallleM
cydae mMbl Oymem paborath ¢ mattepHom ASP.NET Core Modens—nped-
cmasenenue—xkoHmposnep (MVQ).

Pasbupaemca ¢ apxumekmypoii npunoxeHus
Book App

B rnaBe 2 6bula IpencTaBjeHa AuarpaMma OpwioxkeHust Book App,
a B I7IaBe 4 MbI pacIIUPWIN ee, f06GaBMB ellle ABa IPOeKTa AJjis1 06paboTKM
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6usHec-moruku. Ha puc. 5.1 mokasaHa KOMOMHMPOBaHHAs apXUTEKTypa
TocJie 1IaBbl 4 CO BCeMM MPOEKTaMM B MPUIOKeHUN. V3yuasi 3Ty IJIaBy,
BbI Y3HaeTe, KaK ¥ [To4eMy MbI pa3doyuBaeM Ko JOCTyTa K 6a3e JaHHbIX 10
pasHbIM TpoekTaMm. OmHa U3 MTPUYMH — YIIPOCTUTD HamucaHme, pedakro-
PUHT ¥ TeCTUPOBAHME Be6-IIPUIOKEHMSI.

%"°>KH5‘“ MarTepHbl
Jloctyn M3HEC afanTepos _
K AaHHbIM WEIAE) 1 KOMaH, Beb- CT};ZL/lMLLLbI
soL 1. Knaccel IEN[OLTIY MPUNOXeHUe
server EF Core [Lloctyn  6ase DTO, cepancel ASPNET Core -
2.DbContext [ AaHHbIX An4 ; ‘:Sri{#gle JavaAScn pt/
GU3Hec-normkm jax
O Biz Logic )
XpaHunuie
[DaHHbIX Datalayer BizDbAccess BizLogic ServiceLayer BookApp bpaysep

HasBanus npoekTtos B npunoxenun EfCorelnAction

Puc.5.1 Bce npoekTbl npunoxeHus Book App. CrpenkaMu nokasaHbl OCHOBHbI€ MapLUpyTbl,
no KotopbiM AaHHble EF Core nepemelnalorca BBepX U BHU3 N0 CNOSM

5.3

MHOroCI0/HasI apXUTEKTYPa, KOTOPasi CO3MAEeT eAVHbII MCIIOTHIEMbIi
(aitn, comepskalnit BeCh KO/, XOPOIIO paboTaeT co MHOTMMM ITOCTaBIIM-
KaMy 00JIauHbIX YCIYT, KOTOPbIE MOTYT 3aITyCKaTh 60JIbIIe SK3€MIUISIPOB
Be6-IIPMIOKEHMSI, €I OHO HaXOOMUTCS I10J, GOJBIION HArpy3KOii; Ball
XOCT GyeT 3aIyCKaTh HeCKOJIbKO KONl Be6-IIPUIOKEHMS M pasMellaTh
0a/IaHCHMPOBLIMK HATPY3KM, YTOOBI pacIIpedenTh Harpy3Ky IO BCEM KO-
muam. B Microsoft Azure 3TOT mpoliecc M3BeCTeH Kak 20pU30HIMAILHOE
macwmabuposarue, a B Amazon Web Services oH Ha3bIBaeTCs a8momac-
wmaobuposattue.

MPUMEYAHUE B TpeTbeii yacT I OOHOBIIIO apXUTEKTYPY IIPU-
JIOSKeHMsI, UTOOBI MCITOIb30BATh MOAYJIbHbBIV MOHOJIUT, IIPEIMETHO-
OPMEHTUPOBAHHOE TPOEKTMPOBAHME ¥ UYMUCTYI0 apXUTeKTypy. Ha
crpanuile http://mng.bz/5jD1 MOKHO HAiTU IIOJIE3HBIN TOKYMEHT
0 MHOTOCJIOWHBIX U UMCTBIX aPXUTEKTYpax.

BHedpeHue 3asucumocmeil

B ASP.NET Core, kak u B .NET B 1ieJioM, IIIMPOKO UCITOIb3YETCS 8Hedpe-
Hue 3asucumocmelti (dependency injection, DI). Bbl IO/KHBI IOHMMATh €0,
IIOTOMY UTO 3TO MeTof, ucnonb3dyeMmbliii B ASP.NET Core njis rmojiyyeHust
sk3emIusipa DbContext.

ONPELENEHWE BuedpeHue 3asucumocmeli — 3TO CIIOCOO TVMHAMM-
YeCcKOTO CBSI3bIBaHMS MPWIOKeHMsI. OOBIYHO, YTOOBI CO3HATh HO-
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BBIIi 9K3eMIUISIp MyClass, Bbl nuieTe: var myClass = new MyClass().
Taxkoit BapMaHT paboTaeT, HO CO3JaHMe 3TOro K/Iacca BIIUTO B KOZ,
Y U3MEHUTDb €ro MOKHO, TOJIbKO M3MeHMB Koj. C MOMOIIbI0 BHE -
peHust 3aBUCUMOCTE MOXHO 3aperucTpupoBath MyClass y Tio-
CTaBIIM/Ka BHEAPEeHUS 3aBUCUMOCTEN, HAaIpUMep UCIO0JIb3Ys TaKO
unTepdeiic, kak IMyClass. 3aTeM, KOrga BaM MMOHAA06UTCS KJ1acc,
Bbl ucnosb3yete IMyClass myClass, a ITOCTaBUIUK AMHAMUYECKU
CO31aCT 3K3eMILISIP U BHEIPUT ero B ITapaMeTp UM CBOICTBO IMy-
Class myClass.

Ncnonb3oBaHue BHeIpeHusd 3aBUCMMOCTEN MMeeT MHOXeCTBO npe-
VMYILIECTB, M BOT OCHOBHbIE 3 HUX:

BHEJIPeHMe 3aBMCUMOCTEN IT03BOJISIeT IIPUIOKEHIMIO KOMIIOHOBATbCSI
IyHamuuecku. [TocTaBIIMK OMpeneuT HY>KHbIe BaM KJIacChl M CO3-
JIacT UX B TIpaBMIbHOM Iopsake. Harpumep, eciiy oqHOMY U3 BalllnX
KiaccoB TpedyeTcss DbContext, To BHeIpeHMe 3aBUCUMOCTE MOKET
€ro IpeJoCTaBUTh;

COBMECTHOE MCIIOJIb30BaHMe MHTeP(heiicoB M BHEOPEHMUS 3aBUCHU-
MOCTeJi 03HAYaeT, UTO Ballle IPWIOKeHNe 6yIeT He TaK CUJIbHO CBSI-
3aHO; BbI MOXKeTe 3aMeHUTb OJIUH KJIacC IPYTUM KJIacCOM, KOTOPBIi
peanusyeT TOT ke uHTepdeiic. ITOT MeTOoH, 0COOEHHO IOIe3eH Mpu
MOJIyJIbHOM TeCTMPOBAHMM: BbI MOXKeTe MPeIOCTaBUTh 3aMeHY Bep-
CUM CepBUCA, UCIIONb3Ys APYroii, 6oee MPOCTOii KIacc, pealnsyo-
it uaTEepdeiic (B MOIYIbHBIX TECTAX 3TO HA3bIBAETCS 3A2/YWKOI,
WIN umumauyueti);

CYILIECTBYIOT U Ipyrue, 6oee MPOABMUHYThIe GYHKINMM, HAIPUMe]p
JCII0/Ib30BaHMe BHeAPEHMS 3aBUCUMOCTEI, YTOObI BhIGPATH, KAKOI
KJIaCcC BEPHYTh Ha OCHOBE OIpeJleJIeHHbIX HacTpoeK. Eciau BbI CO3-
IaeTe IPUIOXKEHMEe IJIs 3JIEKTPOHHOI KOMMEpPIUM, TO B peKuMe
paspaboTKy Bbl HABEPHSIKA 3aXOTUTE MCIIONIb30BaTh (PUKTUBHBINM
00pabOTUMK KPeOUTHBIX KapT BMECTO HACTOSIIE CUCTeMbl Kpe-
IUTHBIX KapT.

S 4acToO MUCTONb3YI0 BHEPEHYE 3aBUCKMOCTEN 1 He CMOT Obl CO3/IaTh
HI OHOTO PeabHOTO MPUJIOKEeHNSI 6e3 HeTo, HO MPU3HAI0, UTO TOHAYAITY
OHO MOKET COMBAThH C TOJIKY.

MPUMEYAHUE B sTtoMm paspene naercss KpaTKoe BBeleHVE BO
BHeJIpeHME 3aBUCUMOCTEN, YTOOBI BbI IMOHSIIY, KaK MCIIO/Ib30BaTh
ero ¢ EF Core. Eciu Bam HykHa [IOTOJHUTENbHAsT MHGOPMALMS
o BHeapenuu 3aBucumocteir B ASP.NET Core, obpatutech K Ho-
kymeHTanuu Microsoft Ha crpanune http:/mng.bz/Kv16. UTo6s
TOJTYYUTH 1[IOCTHOE Tpe/iCTaBIeHne, 00paTUTeCh K KHUTe «BHed-
peHue 3asucumocmeti Ha niamgpopme .NET» CtuBeHa Bau [lepceHa
n Mapka CuMmaHHa, B KOTOPOJ €CTb lienas IJaBa, MOCBSILEHHAas
BHegpeHuto 3aBucumocreii B .NET Core.
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Moyemy Hy}HO 3HAMb, YMO MaKoe 8HeOpeHue
3aeucumocmeli, pabomas ¢ ASP.NET Core

B m1aBe 2 6b110 ITOKa3aHO, Kak co31aTh 9k3eMruisip DbContext ¢ ToMOIIb0
wlemyrolero ¢gparMeHTa Koaa:

const string connection =
"Data Source=(localdb)\\mssqllocaldb;" +
"Database=EfCoreInActionDb.Chapter02;" +
"Integrated Security=True;";
var optionsBuilder =
new DbContextOptionsBuilder
<EfCoreContext>();

optionsBuilder.UseSqlServer(connection);
var options = optionsBuilder.Options;

using (var context = new EfCoreContext(options))

{.

910 pabounit Kom, HO eCTh HECKOJILKO Mpo6ieM. Bo-iepBbIX, BaM MpH-
JeTCsT TTOBTOPSITh €ro JJisg KaKIOoTo IMOAKIIoUeHusT K 6ase JaHHBIX. Bo-
BTOPBIX, B HEM MCIIOIb3yeTcsl (GMKCUPOBAHHAs CTPOKa MOCTyIa K Oase
IAHHBIX: cMpoka nodkouerus. OHa He 6yIeT paboTaTh, €C/IM BbI 3aX0TUTE
pPa3BepHYTH CBO¥I CAIIT HA IPYTOM y3Jjie, TOTOMY UTO PacIooKeHre 6a3bl
JAHHBIX HA CTOPOHE cepBepa OyIeT OTIMUYATLCS OT 6a3bl JaHHBIX, KOTOPYIO
BbI MICTIOJTb3YeTe IJIs1 pa3paboTKM.

MosKHO 060¥ITHU 9TV ABe MPOOIEeMbl HECKOJIBKUMHU CIIOCO6aMM, HATIPU-
Mep TiepeoripenennTh metof OnConfiguration B DbContext (ommcaHo
B pasgese 5.11.1). Ho nyuminii crmoco6 CripaBUTBHCS C 9TOM CUTyalyein —
BHeApeHMe 3aBUCUMOCTEN, M 3TO MMEeHHO TOo, uTo npumeHseT ASP.NET
Core. Vcrionb3yst HECKOIBKO MHOI Ha60p KOMaH/, MOKHO YKa3aThb ITOCTaB-
IIMKY BHEJpEHMS 3aBUCUMOCTe, Kak co3nath DbContext — 3T0 mpoiiecc,
Ha3bIBaeMbIli pezucmpauyueti cepguca, — a 3aTeM 3alPOCUTb IK3eMIUISIP
DbContext B 0607t mogacucreMe ASP.NET Core, mogaepskuBaloleil BHe -
peHue 3aBUCUMOCTEIA.

basoeeiii npumep eHedpeHus 3asucumocmeli
8 ASP.NET Core

Hamucanne xoma myst KoHburypupoBanus DbContext mokaxkeTcst He-
MHOTO CJOXXHBIM ¥ YaCTUYHO MOKET CKpPbIBaTh BHeApeHMe 3aBUCUMO-
cTeit. B MoeM repBoM IpuMepe, IOKa3aHHOM Ha PHUC. 5.2, MCIIO/Ib3yeTcs
MPOCTOI Kimacc Demo, KOTOPBIN BbI OyfeTe MPUMEHSITh B KOHTpOJLIEpe
ASP.NET. DToT mpumep 6ymeT roje3eH B pasmene 5.7, rae s MOKaxy,
KaK JCIT0JIb30BaTh BHEJIPEHNE 3aBUCUMOCTE, UTOOBI yIIPOCTUTD BHI30B
Kofia.
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1. Bol co3aaete knacc Demo, KoTopblii BaM HyeH 2.3arem BbI peructpupyete knacc Demo ¢ uHtepdeiicom
B NPUNOXEHUM, U A0baBNsieTe K HeMy MHTepdeiic IDemo ¢ nomowybto MeToaa ConfigureServices u3 knacca
ASP.NET Core, Startup. AddControllersWithViews
3aHUMAETCA HaCTPOIiKOI KOHTPONNEepoB

pub Demo IDemo
{ pub St
} {
pub void
pub HomeController {
: -~ services.AddTransient< IDemo, Demo )
\ .
{ | services.AddControllersWithViews
private IDemo _demo;
pub Hom
IDemo demo
q { ) 3. Korpa ASP.NET Tpe6yetcsa HomeController:
demo ¥——1— e knacc Demo €034aeTca nepBbiM;
y ¢ HomeController co3paetcs BTOpbIM, ¢ 3k3eMnnspom Demo,
) nepepasaeMbiM B napameTp KOHcTpykTopa IDemo demo

Puc.5.2 Tlpumep knacca Demo, BHEAPSAEMOrO C MOMOLLbIO BHEAPEHUS 3aBUCMMOCTEN
B KOHCTPYKTOp KOHTponnepa. Kog cnpaBa peructpupyet napy IDemo/Demo, a KOMaHAA
AddControllersWithViews peructpupyet Bce koHTponnepbl ASP.NET Core. Korga
ASP.NET Core Tpe6yetcs HomeController (Mcnonb3yembiit ansa nokasa HTML-
CTpaHuL), BHeAPEHUE 3aBUCUMOCTel co3aaeT ero. Mockonbky HomeController
TpebyeTca 3ksemMnnap IDemo, BHeAPEHME 3aBUCMMOCTEN CO34ACT €ro U BHEAPUT

B KOHCTpYKTOp HomeController

Ha puc. 5.2 mokasaHo, 4To, 3apeTrUCTPUPOBaB mapy IDemo/Demo, MOXKHO
TOTYYNTh K Hel JOoCTyn B Kiacce HomeController. 3aperucTpupoBaHHbIE
KJIaCChI HA3bIBAIOTCSI CEPBUCAMU.

[TpaBuio racuT: Ha J1060Ji cepByC, MOAAePKUBAIOIINI BHEIPeHMe 3a-
BUCHMOCTE, MOXKHO CChIIATbCSI UM 8HEOpsimb B JIIOOOI APYTOil cepBUC,
oA AeP>KUBaloIINii BHEAPeHKe 3aBucuMocTeli. Ha puc. 5.2 MbI peructpu-
pyeM Ham Kjacc IDemo/Demo ¥ BbI3bIBaeM KOH(DUTYpPAIVIOHHBI METOL
AddControllersWithViews mjst perucTpalyy KaaccoB KOHTpoJsaepa ASP.
NET Core, B jaHHOM ciyvyae kiacca HomeController. 3TO MO3BOMSIET UC-
T0JIb30BaTh MHTEePdeiic IDemo B KOHCTPYKTOpe HomeController, a BHe[-
peHre 3aBUCUMOCTEN MpeAoCTaBisieT dK3eMIUISIp Kiaacca Demo. T'oBoOps
TepMUHAMU BHeJIPEHMS 3aBMUCUMOCTEI, MbI MCIIOIb3YeM 8HeOpeHUe Hepe3
KOHCMpyKmop [IJisI CO3LaHUS 9K3eMIUISIpa 3aperuCTPUPOBAHHOTO HaMM
Kyacca. B 9Toi1 m1aBe MblI GymeM IT0-pasHOMY MCIIOTb30BaTh BHEIPEHIE
3aBUCUMOCTEI, HO OMpeaeNeHHble 3/1eCh MpaBuUia U TEPMUHBI TIOMOTYT
BaM pa300paThCs B MOCAEAYIOMNX IIPUMepax.

XusHeHHblil yukn cepsuca, c030aHHO20 8HeOpeHUEM
3asucumocmeli

OpnHa 13 0cOGEHHOCTE BHEAPEHMS 3aBUCYMMOCTEN, KOTOpast BakHa, KOraa
mbl roBOpuM O EF Core, — 3TO JKU3HEHHbIU YUK IK3eMIUISIpa, CO30aHHO-
TO BHeIpeHMeM 3aBUCUMOCTEIA, T. €. KaK JOJT0 3K3eMILISIP CYIIeCTBYeT A0
TOTO, KaK OyJeT IMoTepsiH Wix yaaaeH. B Hamiem rpumMepe ¢ IDemo/Demo MbI
3aperucTpupoBaIm 3K3eMIUISIP Kak transient; mpy KaXI0M 3aIpoce co3aa-
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eTCsT HOBBIN 9Kk3eMILIsip Demo. Ecii BbI XOTUTE UCIIOIb30BaTh COOCTBEH-
Hble KJIacChl C BHEAPEHUEM 3aBUCUMMOCTE, TO, CKOpee BCero, 06bsIBUTE
SKM3HEHHBI IMKJI TUTIA transient; 3TO TO, UTO 51 UCIOb3YIO JJI51 BCeX CBOUX
CepBUCOB, MTOCKOIbKY 3TO 03HAUAET, YTO KKl 9K3eMIUISIP 3aITyCKaeTCs
C HACTpOViKaMM Mo ymouaHuio. [IpocThie KIacChl, COXpaHSIOIIMe JaHHbIe,
HampyuMep HaCTPOIKY MPU 3aITyCKe, MOKHO OOBSIBUTb KaK 00UHOUKU (Sin-
gleton) (kaxkmplit pa3 BbI OyaeTe MoayvYaTh OAMH U TOT K€ IK3EeMILISP).

DbContext ominMyaeTcss TeM, UYTO €ro >KM3HEHHbIN IUKJI OTHOCUTCS
K TUITY Scoped. DTO 03HAYAET, YTO CKOJIBKO ObI 9K3eMIUISIpoB DbContext BbI
ObI HM 3allpaliMBaau B TeueHue omHoro HTTP-3ampoca, Bbl OyzeTe Mmomy-
YyaTh OOMH U TOT Xe 3k3eMIuIsIp. Ho korma aTor HTTP-3amnpoc 3aBepiiaeT-
Cs1, 9K3eMIUISIP Mucue3aeT (TeXHMUeCcKu, mockoabky DbContext peanusyeT
IDisposable, OH ymansieTcst), ¥ Bbl MOJYUUTE HOBBIN IK3EMILISIP C SKU3-
HeHHbIM I[MKI0M Tuna Scoped B cienytoiem HTTP-3amnpoce. Ha puc. 5.3
TTOKa3aHbl TP TUIIA KM3HEHHOTO IIMK/IA CO CBOel GYKBO MIJisT KaskIoro
HOBOT'O 3K3eMILISIpa.

HTTP-3anpoc n HTTP-3anpocn + 1

Singleton: kaabli pa3 0aMH 1 TOT e 3K3eMMAsAp _ _
Transient: Kaxzblit pa3 HOBbIA 3K3eMNSP __

Scoped: HoBbIif 3k3emnnap Ha oauH HTTP-3anpoc - -

L_A___A
LW 0|
X X

L_A___A__
@ __F__
Y Y

3anpoc 3anpoc 3anpoc 3anpoc

Puc.5.3 3K3€Ml1nﬂpbl, CO3AaHHbI€ BHEAPEHUEM 3aBMCUMOCTEN, UMEIOT Tpu TMNA
XXU3HEHHOro uuKna: Singleton, transient u scoped. Ha atom PUCYHKE NOKa3aHbl 3TU
TpU TUNA C YeTbipbMA BHEAPEHUAMMU ANA KAXKAOro U3 HUX, No ABa Ha HTTP'BBHPOC.
ByKBbI o603HauvatoT 3K3eMnnap. Ecnu 6yKBa UCnonb3yeTca HeCKO/1IbKO pa3s, TO BCe 3TU
BHeApeHUa aBnaTCca OAHUM U TEM XKe IK3eMNIApPOM Knacca

IOns DbContext HeO6XOAMMO MCITONb30BaTh KM3HEHHbBIN LKA TUIIA
scoped, ecyiu BbI €70 BHEZIpsieTe B HECKOJIBKO KJIaccoB. VIHOTa, Harpmumep,
TI0JIE3HO PasOoUTh CJIOKHOE OGHOBJIEHME Ha HECKOJIbKO Ki1accoB. Eciiu BbI
9TO cHejaeTe, Hy>kHO, uToObl DbContext MpuioskeHus 6bIT OAMHAKOBBIM
[IJISI BCeX KJIaCCOB; B IMIPOTUBHOM C/Iyyae M3MeHeHMs, BHeCEHHbIe B OUH
KJ1acC, He MOSABSTCS B IPYrOM KJiacce.

Pasgmenum cI0kHOe OOHOBJIEHME Ha KIacchl Main U SubPart, rme Kiacc
Main ToyyaeT 9K3eMIUIIp SubPart uepes mHTepdeiic ISubPart B cBoeM
KOHCTpyKTOpe. Terepb yacTh Main BbI3bIBAaeT MeTOA, B MHTepderiice ISub-
Part, a Kop, SubPart 3arpyskaeTr KJIacC CYIJHOCTU M U3MEHSeT CBOMCTBO.
B KoHIIe Bcero 06HOBJIEHMS KO, Main BbI3bIBaeT MeTof SaveChanges. Eciin
DbContext IByX NpuaokKeHMi1, BHEIPEHHBIX B KJIACChl Main 1 SubPart, pas-
HbIN, TO U3SMEHEeHMe, BHECEHHOEe KJIaCCOM SubPart, Tepsercs.

OdTa cuUTyalus MOXKET ITOKa3aThCs HEIOHSTHON MM HeOOBIYHOM, HO
Jake B MPWIOKEHUSIX CpeHero pasMepa OHa MOXXET CIydyaTbCsl OueHb
yacTo. I HepeaKo pa3dyBalo CIOKHbBIN KO, Ha OTAe/IbHbIE KIacChl TOTOMY,
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YTO BeCh KOJ, CJIUIIIKOM OOJbILOI, TMO0 IIOTOMY, UTO XOUY IIPOTECTUPOBATh
pasHble YacTy Kofa OTAeIbHO.

1 Haobopor, y Kaskgoro HTTP-3amnpoca Jo/skeH ObITh COGCTBEHHBIN K-
3emiuisip DbContext, mockonbky DbContext B EF Core He siBjisieTcs IOTO-
KobGe3ormacHbIM (cM. pasmen 5.11.1). UmenHno nmoatomy DbContext nmeeT
SKM3HEHHbBIN UMK Tuma scoped s Kaskgoro HTTP-3ampoca, 1 9TO ofHa
U3 TIPUYMH, TOYeMy BHeJIpeHle 3aBUCUMOCTe Tak IOoIe3HO.

Ocobble coobparxceHus, Kacarowuecs NpuaoXeHuii
Blazor Server

Eciu BBl UCIIONb3yeTe KIMEeHTCKOe MpuIoskeHne Ha ocHoBe Blazor, B3an-
MogelicTBywoIee ¢ cepBepHoii yacTbio ASP.NET Core (13BeCTHO Kak Mo-
denv pasmeujeHus Blazor Server), HeO6XOAMMO M3MEHNUTH MOAXOM, K PETu-
cTpanuu u/min nonydeHuto sk3emiuisipa DbContext cBoero mpuioskeHusl.
[Ipob6iema COCTOMUT B TOM, UTO, MCIIONb3Ysl KIMEHTCKYIO 4acTh Blazor,
MOXHO OTIIPaBJIATh BbI3OBBI ISl JOCTYIIA K 6a3e MaHHbBIX MapaliesbHO.
OJTO 03HAUYAeT, YTO HECKOIbKO MOTOKOB MOTBITAIOTCS MUCIIOAb30BaTh OVH
sk3eMIusip DbContext, UTo HeIOITyCTUMO.

ECTb HECKOITBKO CTIOCO60B 060TY 3Ty MPO6IIeMY, HO CaMblil TIPOCTO —
co3maBaTh HOBBIM 3K3eMIuIIp DbContext Ay KaKgoro AOCTyIa K 6ase
nauHbIx. EF Core 5 mpemocrasuiia hadbpuuHbiii MeTon DbContext, KOTOPbIi
CO3aeT HOBBINM 5K3eMIUISIP KakIblii pa3, KOrga Bbl €ro BbI3bIBaeTe (CM.
pasgen 5.4.3). ®abpuunsiii Mmetog DbContext mpemoTBpaIiaeT MOMbITKA
HECKOJIbKMX ITOTOKOB MCII0JIb30BaTh OIVH 1 TOT Xe 9K3eMIuIsap DbContext.

O6parHast cToOpoHa MpuMeHeHus GabpUIHOTO METOAA COCTOUT B TOM,
YTO pasHble KJIacChl, 3aperMCcTpMpOBaHHbIE IJIs1 BHEADEHUS 3aBUCUMO-
cTelt, He GYIYT MCIIOIb30BaTh OAVH U TOT JKe sk3eMruissp DbContext. Ok-
3emruissp DbContext ¢ >ku3HeHHbIM LIMKIOM THUIIa scoped 13 pasnena 5.3.3,
HampyuMep, MOXKET BbI3BaTh ITPOGJIEMbI, [TIOTOMY UTO Y KJIaCCOB Main 1 Sub-
Part 6ymyT pasHbie sk3eMIuispbl DbContext nmpuiokeHus. OmHUM U3 pe-
HIEHWT TaHHOII IPOBIeMbI SIBJISIETCS TIOTyUeHKe KaccoM Main 9K3eMIUIsI-
pa DbContext mpwIoskeHMs U Iepefaya 3TOro 9K3eMIUISIpa Kiaccy SubPart
MyTeM CO3[IaHMs CaMOro SubPart Jin60 ¢ TIOMOIIIbIO TapaMeTpa MeToAA.

Iaske mpy UCIIOb30BaHMUM TTOAX0Ia ¢ pabpuuHbiM MeTogoM DbContext
MOT'YT BO3HUKHYTh IPO6IEMBI C AOITOKUBYIIMMMK cepBucaMu. Komanma
EF Core nHanucasia pykoBoacTBo o npuMmeHenuto EF Core ¢ mpuioxkeHuem
Blazor Server, nmpegocTaBiisisi B KaueCcTBe MpUMepa MPUIOKeHUs, B KOTO-
pOM MoKa3aHbl HEKOTOpble MeToAbl: http://mng.bz/yY7G.

lenaem DbContext npunoxeHus 00cmynHbiM,
ucnonb3ys eHedpeHue 3asucumocmeli

Terepb, KOTA Bbl 3HAETE, UTO TaKOe BHEAPEHME 3aBUCUMOCTEN, MOKHO
HacTtpouTh DbContext CBOero mpmiaoxkeHMsT Kak CEPBUC, UTOOBI BbI MOIJIN
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5.4.1

MO33Ke TOMYYUTh K HEMY JTOCTYII C TIOMOIIbI0 BHEJIpEHUST 3aBUCUMOCTETA.
1o memaetcs mpu 3amycke Be6-mpuiokeHuss ASP.NET Core. Bbl perucr-
pupyete DbContext y mocTaBIKa BHEeJPEHMS 3aBUCUMOCTEN, KOTOPbI
coo6maer EF Core nHbopmaluio, K Kakoii 6a3e TaHHBIX BbI 06paIiaeTech
U IIe OHa PacIooKeHa.

lpedocmaenerue uHgopmayuu o pacnonoxeHuu
6a3bl OGHHbIX

I[Tpu pa3paboTKe MPUIOKEHUS HYKHO 3aITyCTUTh €r0 Ha KOMIThIOTEepe pa3-
paboTuYMKa U MOTYIUTH AOCTYIT K JIOKATbHOM 6a3e JaHHBIX IJIsT TeCTUPO-
BaHMA. Tun 6a3bl JaHHBIX OyIeT ONMpenensiTbCsl 6M3HeC-TIOTPEeOHOCTIMM,
HO pacriojioskeHue 6a3bl JaHHBIX HA BallleM KOMITbIOTEpe 3aBUICUT OT Bac
" cepBepa 6a3bl JAaHHBIX, KOTOPBIN BbI UCITOJIb3YETe.

Yro KacaeTcs BeO-NIPUIOKEHMIA, TO pacIioyiokeHue 6asbl JaHHBIX
OOBITHO He BIIUTO B KO, ITPUJIOKEHNS, TOTOMY UTO OHO M3MEHUTCS, KOTIa
BeO-IIpWIoKeHNe OymeT mepeMenieHo Ha XOCT, IIe K HeMy MOTYT ITOTy-
YUTh JOCTYIl peasibHbIe TMOMb30oBaTenu. CiegoBaTelbHO, PACIIONIOXKEHVE
M pasnYHbIe IapaMeTpbl KOHMuUrypauuyu 6a3bl JaHHBIX OOBIYHO Xpa-
HSITCSI B BUIE CMPOKU NOOKI0UeHUsl. ITa CTPOKa XpaHUTCS B daiiie ¢ Ha-
cTpovikamu npunoskeHust, KOTopbivi ASP.NET unrtaer ripu 3amycke. B ASP.
NET Core ectb psi TaKuX (aiiyioB, HO ITOKA Mbl COCPEIOTOUMMCS Ha TPeX
CTaHIAPTHBIX daiinax:

appsetting.json — comep>XUT HACTPOIKM, OOIIIVe 1) OKPYKeHUs pas-
PabOTKM U IMPOMBIIIIJIEHHOTO OKPY>KEeHUS ;
appsettings.Development.json — COne@pP>KUT HACTPOIKM 11T OKPYKeHUS
paspaboTKu;

appsettings.Production.json — COmEepPsKUT HACTPOKM IJIs1 MTPOMBIIII-
JIEHHOTO OKpYKeHMsI (KOrha BeO-TpUIokeHMe Pa3BepThIBAETCST Ha
X0CTe, YTOOBI MT0JIb30BATENM MOIJIM MTOYUYUTh K HEMY JJOCTYTI).

MPUMEYAHUE B stux daiinax ecTsh eile MHOTO BCETO, O YeM MbI
He yrnmoMsHy/u. [Tokanyiicra, 06paTuTech K JOKyMeHTaluu 1mo APS.
NET Core, rme npuBoauTcs 6ojiee MOJTHOe OMCaHMe.

OG6BIYHO CTPOKA IMOAKIIOUEHMsI IJIs1 pa3paboTKy XpaHUTCS B Qaiiie app-
settings.Development.json. B muctuHre 5.1 mokasaHa CTpoKa ITOIKIIIO-
yeHMs, TTIOAXOISIIAs AJIsI IOKAJTbHOTO 3arrycka 6a3el JaHHbIX SQL Ha IMK
¢ Windows.

MPUMEYAHUE VYcranoBka Visual Studio BxiatouaeT (yHKIMIO
SQL Server Express, 4TO MO3BOJISIET MCIIOAb30BaTh SQL Server mis
paspaboTKu.
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Juctunr 5.1 ®aiin appsettings.Development.json co cTtpokoi

NOAK/OYEHMUS K 6a3e AaHHbIX
{

"ConnectionStrings": {
"DefaultConnection":
"Server=(localdb)\\mssqllocaldb;Database=EfCoreInActionDb
;Trusted_Connection=True"

1
.. Ipyrue 4actu koga 6blM yAaneHbl, MOCKOJbKY OHM He OTHOCATCA K AOCTyny K 6ase
AaHHbIX

}

Heo6xomumo oTpenaktupoBaTh (Gaiin appsettings.Development.json,
YTOOBI TO6ABUTH CTPOKY TOAKITIOUEHNS [IJIS1 Ballleii JIOKaIbHO 6a3bl maH-
HbIX. B aTOM (baiine MoskeT 6bITh MM He ObITh pa3mena ConnectionStrings,
B 3aBUCUMMOCTHU OT TOTO, HACTPOEHA JIX MPOBepKa MOAJIMHHOCTU JIJIST OT-
IeTbHBbIX YUETHBIX 3amucelt rmonb3oBateneii. (s mapamerpa «OTHenb-
Hble yUeTHbIe 3aIl/ICH TT0JIb30BaTeIeii» TpebyeTcst coOcTBeHHas 6a3a JaH-
HbIX, To3ToMy Visual Studio mo6aBisieT CTPOKY MOAKITIOUEHMS IJ1sT 6a3bl
IAaHHBIX aBTOpM3aLNy B dhaii appsetting.json.) Bl MokeTe Ha3BaTh CBOIO
CTPOKY MOAK/IIOYEHNST KaK YyTOAHO; B 3TOM IIPMMepe B HAIIeM MPUIOKe-
HUM ucnonb3yercsa ums DefaultConnection.

Peaucmpauus DbContext npunoxerus y nocmaswuxa
8HedpeHus 3asucumocmeil

Cnepytommuii miar — peructpanyst DbContext y moctaBIyKa BHeAPEHMUS 3a-
BUCHUMOCTe TIpu 3amycke. JItob6ast KoHPUrypaiys, KoTopas JO/DKHA ObITh
BoIinosiHeHa Tipu 3amrycke ASP.NET Core, BbITIOJIHSIETCS B Kj1acce C MEeTKUM
Ha3BaHMeM Startup. TOT KJIacC BBITIOTHSIETCS MPU 3aIlycke IMPUIIOXKe-
Hust ASP.NET Core 1 cogepsKUT HeCKOJIbKO MeTOAO0B IJjIs1 yCTAHOBKM U Ha-
CTPOVIKYU BEO-TIPUIOKEHMS.

V DbContext giast ASP.NET Core ecTb KOHCTPYKTOP, KOTOPbIN MPUHU-
MaeT nmapaMmeTp DbContextOptions<Ts>, ompemensionii mapaMeTpbl 6a3bl
IaHHbIX. TakMM 006pa3oM, CTpOKA MOAKIIOUEHMs K 6a3e MaHHBIX MOXKET
M3MEHUTbCS TIPY Pa3BePThIBAHMM Be6-IIPUIOKEHMS (CM. paszen 5.8).

HamommHaro, BOT KaK BRIIIIAUT KOHCTPYKTOp DbContext B mpuiosxke-
Huy Book App, ToKa3aHHbIN SKUPHBIM MIPUPTOM B 3TOM dhparMmeHTe Koa:

public class EfCoreContext : DbContext
{

//.. CBoWCTBa 6bIM yAaneHsl Ans ACHOCTY;

public EfCoreContext(
DbContextOptions<EfCoreContext> options)
: base(options) {}

//.. OcTanbHOW KOA 6bln yAaneH Ana ACHOCTH;
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B cnepytomnem nucTMHTE mokasaHo, uTo DbContext perucrpupyercs
Kak cepBuc B npmioskeHnn ASP.NET Core. OTa perucTpaiius BbIIIOTHSIET-
cs1 B Metone ConfigureServices B Kiacce Startup Balllero npuaoKeHus
ASP.NET Core BMecTe cO BCeMM CEpPBMCAMM, KOTOPbIe BaM HEOOXOIMMO
3aperucTpupoBaTh.

Juctunr 5.2 Peructpauusa DbContext B knacce ASP.NET Core Startup

HactpanBaet Habop cepBMCOB 1S UCMONb30BaHMS 70T MeToA M3 Knacca Startup
C KOHTPO/INEPaMK U NPEACTaBNEHNAMM HacTpauBaeT cepBuCbl

public void ConfigureServices(IServiceCollection services) <

{ Bbl nonyuaete cTpoky
services.AddControllersWithViews(); NOAKNI0YeHMs U3 daiina

appsettings.json, koTopyto
MOYHO U3MEHUTb
Nnpu pasBepTbiBaHUM

var connection = Configuration
.GetConnectionString("DefaultConnection");

services.AddDbContext<EfCoreContext>(
options => options.UseSqlServer(connection)); Hacrpausaet DbContext
AN ucnonb3oBakms SQL
Server u obecneyexus
NOAKNIOYEHUs

//.. lpyrvue peructpaunv CepBMCOB YAaNEHbI;

[TepBboIit mIar — MoyyeHMe CTPOKM MOAKII0YeHs 13 knacca Configura-
tion. B ASP.NET Core oH HacTpauBaeTcst BO BpeMsi paboThl KOHCTPYKTO-
pa Kimacca Startup, KOTOPbIi cunThiBaeT daiiabl appsetting. ITomyuas ero
TaKMM 00pa3soM, MOKHO M3MEHUTDb CTPOKY MOIKIIOUEHMs K 6a3e JaHHBIX
TIpY pa3BepThIBAHUY IPWIOKEHMST Ha XocTe. B pasmene 5.8.1, mocssieH-
HOM pasBepTbiBaHMio pwioskennst ASP.NET Core, MCIonb3yiomiero 6asy
IaHHBIX, OMMCAHO, KaK paboTaeT 3TOT IMpoliecc.

Bropoii mrar — obecreueHue moctynHocTy DbContext uepes BHempe-
HMEe 3aBUCUMMOCTEeI — BBIMOIAHSIETCSI MeTogoM AddDbContext, KOTOpDBIi
peructpupyet 3k3eMIuisipel DbContext, EfCoreContext m DbContextOp-
tions<EfCoreContext> Kak cepBuchl. Korma Bal mcrionb3syeTe Tmn EfCore-
Context B MecTax, Ile BHepeHMe 3aBUCMMOCTEeN BBITIONHSIET Iepexsar,
MOCTaBIIMK co3maeT sk3eMIuisip DbContext, ucmonb3yst DbContextOpti-
ons<EfCoreContext> options. Mau, eciu Bbl 3arpainivBaeTe HECKOJIbKO
3K3eMIUISIPOB B 0O0HOM TOM ke HTTP-3arpoce, 1ocTaBuiK BEpPHET Te Ke
camble 3K3eMIUISIpbl. Bbl yBUAMTE 3TOT IpOLieCC B AeCTBUM, KOTa Hau-
HeTe 1CIoab30BaTh DbContext 111 BBITIOTHEHMS 3aTIPOCOB K 6a3e JaHHBIX
1 0OHOBJIEHMI1 B pasee 5.6.

5.4.3 Peaucmpayus ¢pabpuku DbContext y nocmasujuka
8HedpeHus 3asucumocmell

Kak ckasaHo B pasgene 5.3.4, mpunokeHusim Blazor Server u HeKOTO-
pPBIM APYTMM TUIIAM TMPUJIOKEHMI HeOOXOAMMO TIIaTeabHOe YIIpaBiie-
Hue sk3emruiipamu DbContext. B EF Core 5 6bu1 mo6aBiieH uHTepderic
IDbContextFactory<TContext> HapsiTy C METOAOM JJIsl perucTpanumu ¢pad-
puku DbContext, Kak ITOKa3aHO B CJIeAYIONIEM JTUCTUHTE.
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Juctunr 5.3 Peructpauus ¢pabpuku DbContext B knacce ASP.NET Core
Startup
HactpauBaeT Habop cepBMCOB ANS UCMONb30BAHUS JT0T MeToA M3 Knacca Startup
C KOHTpONIepaMU U NPEACTABNEHUAMM HaCTpauBaeT cepBuChI
public void ConfigureServices(IServiceCollection services) <
{ Bbl nonyuaete CTpoKy
services.AddControllershWithViews(); noaKnioueHus u3 daitna
. . . ings.json,
var connection = Configuration ZT:::LB"::::E“KOTOPW
.GetConnectionString("DefaultConnection");
npu pasBepTbiBaHUU
serv1c<:'s.Add?bCon’E.extFaato;yIEfCoreContext:g . Hacrpauaer aBpHky
options => options.UseSqlServer(connection)); DbContext ans
//.. Lpyrvie perncTpauuM CepBUCOB yAaneHsi; uenonb3oanwa SQL
} Server u obecneueHuns
NOAKNIOYEHUS

5.5

O6bruHOo MeTton, AddDbContextFactory uMcIonb3yeTcst TOIbKO ¢ Blazor
B KJIMEHTCKO} YacTU UM B IMIPUIOXKEHUSIX, Te Hellb3sl KOHTPOIUPOBATh
napasuieNbHbIi AOCTYII K ofHOMY U Tomy ke DbContext, UTo HapyiiaeT
MpaBMUIO 6e30MacHOCTU TMOTOKOB (cM. pasmen 5.11.1). MHorue mpyrue
npwioxeHnusi, Haripumep npwioxkeHusst ASP.NET Core, yripaBisiioT napai-
JIeJIbHBIM JIOCTYIIOM 3a Bac, II09TOMY Bbl MOXKETe MOIYYUTb IK3eMIUISIP
DbContext, 1cronb3ys BHeIpeHYe 3aBUCHMOCTEI.

Bbi30e K0o0a docmyna K 6a3e 0aHHbIX
u3 ASP.NET Core

Hactpons DbContext 1 3aperucTpupoBaB ero Kak CepByC, MOKHO ITOTY-
YUTb JOCTYT K 6a3e JaHHBIX. B 3TUX MpyMepax Mbl BHITTIOJTHUM 3aIpOC IJ1sI
0TOOpaskeHNsT KHUT M KOMaH/IbI OJIs1 OOHOBJIeHMsI 6a3bl JaHHbIX. MbI CO-
CpeIoTOYMMCS Ha TOM, KaK BbIITOAHSATD 3TV MeToabl u3 ASP.NET Core; mo-
Jlaraio, Bbl YKe TTOHSUTM, KaK BBITIOJTHSATD 3aIIPOChI 1 OGHOBIIATH 6a3y maH-
HBIX, M3 TIPeAbIAYIINX TTIaB.

MPUMEYAHUE TIpumep Koma B OCHOBHOM KacaeTcCs MUCIIOIb30-
Banus natrepHa ASP.NET Core, MVC, HO Bce TpuMepbl UCIOb-
30BaHMsI BHeJpPEHUSI 3aBUCUMOCTEN Takke IMPUMEHMMbl KO BCEM
dopmam ASP.NET Core: crpanuubl Razor, MVC 1 Web-API. B He-
CKOJIBKMX pasfenax paccMaTpuBaioTcs npuiokeHus Blazor Server,
MoToMy UTO 06paboTKa rnosyyeHust sksemruisipa DbContext mpuio-
SKeHMSI BBITVISIIUT MHAaUe.
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Kpamkoe u3noxeHue mozo, kak pabomaem nammepH
ASP.NET Core MVC, u mepmuHsbl, Komopbie OH Ucnoab3yem

Bo-mepBbIX, BOT KpaTKoe OIycaHue TOro, Kak ucronb3osaTb ASP.NET Core
IJIST peanu3aliuy Haiero mpunoxkenust Book App. [l co3manus pasmny-
Hbix HTML-cTpauui, Mbl 6yIeM MCIIONb30BaTh KoHmpoJiep (controller)
ASP.NET Core, mipefcTaB/siolnii coboii Kiacc, KOTOPbIii 00pabaThiBaeT
npexncrasienue HTML-cTpaHul, ¢ IOMOIIbIO nipeacTaBiaeHnii Razor. s
9TOr0 MBI co31aauM Kiacc HomeController, KOTOPBIN HacaeyeT OT Kjiacca
ASP.NET Core Controller. Y 3TOTO KOHTpOJIeEpa €CTb HECKOJIIbKO IIpef -
craByienuit Razor, cBS3aHHBIX ¢ ero Metonamu, Kotopeie B ASP.NET Core
M3BECTHBI KaK Memodst deticmauti (action method).

V HomeController mpunokenust Book App ectb meToq meiicTBus Index,
KOTOPBIJ MOKa3bIBaeT COMCOK KHUT, U MEeTOJ, About, penoCcTaBISIOInii
CBOJHYIO CTPaHUIY IJis caiiTa. ECTh U Apyrue KOHTPOJLIEPHI AJist 06paboT-
K1 0OpMIIeHNUSI TIOKYTIOK, CYIIEeCTBYIOIIMX 3aKa30B, aMUHUCTPUPOBA-
HUS U T. . XOTS U MOXKHO ITOMECTUTH BECh KOJI OCTYTIa K 6a3e JaHHbIX
B Ka&XXAbII METO[, AeiiCTBUS Ka)KLOT0 KOHTPOJUIepa, s peKo 3TO Aenalo,
MOTOMY UTO MCITOJIb3YIO IPUHIIMIT PAa3pabOTKM TPOrPaMMHOTO obecreue-
HUSI IOl Ha3BaHMeM pa3sdeieHue omeemcmeenHocmeli (Separation of Con-
cerns, SoC). O HeM paccka3bIBaeTcs B CJIefy0lleM Moapasaene.

[0e Haxodumcs kod EF Core 8 npunoxeruu Book App?

Kak BbI 3HaeTe 13 pasmena 5.2, Halle IpuaokeHue Book App co3maHo
C IpUMeHeHeM MHOTOCIONHOI apXUTEKTYpbl. Peub umeT 06 apXuTeKTy-
pe, KOTOPYI0 MOKHO MCIT0JIb30BaTh B peaJbHOM MPUIOKEHUN.

B aTOoM paspene Bbl YBUAUTE, THe pa3MeCTUTh pasiMuHble YacTu Kojaa
nmocryrma K 6a3e gaHHbIX EF Core u mouemy.

OMNPEOENEHUE PasdeneHue omeemcmeeHHOCmeli — 3TO MUes, CO-
[JIaCHO KOTOPOJt IMporpaMMHasl CYCTeMa IOJIKHA GbITh pas3yiokeHa
Ha 4acTu, KOTOpbIe KaK MOXKHO peske MmepecekaroTcs 1Mo (QyHKIVO-
HaJIbHOCTU. DTO OMMUCHIBAETCS ABYMS APYTUMMU TIPUHIIATIAMMA: CBSI-
3aHHOCTb UM CBSI3HOCTb. [IJiT C/1aboit C83aHHOCMU HYKHO, UTOOBI
KaKIbI/ MPOEKT B IPUIOKEeHNM 6bIT KaK MOKHO 60jiee caMmo0cTa-
TOYHBIM, a IJI C8513HOCMU KaXKIbIi1 IPOEKT B IIPUIOKEHUU OOJKEH
CoZepsKaTh KO, IIPeIOCTaBISIONINIT OTM3KIMe 10 CMBICTY (PYHKIIMNA.
[Tocetute crpanuiy http://mng.bz/wHJS st momyueHMs JOTIOTHN-
TeIbHOI MHpOpMaLN.

Ha puc. 5.4 mokasaHO pacIiojio)KeHMe Koja AOCTyIa K 6ase JaHHBIX
B IIPUJIOSKEHM M HA PaHee MCII0b30BaHHON cXeMe apXUTeKTyphI (puc. 5.1).
Kpyru rmokasbIBaroT, KaKoii TUI Koja 6a3bl JaHHBIX Bl HAAETE B KasKIOM
atoe. O6patuTe BHMMaHKe, uto B rpoekTe ASP.NET Core u mpoekTe uuc-
Toi 6usHec-noruku (BizLogic) HeT Koma 3ampocoB / o6HoBieHus EF Core.
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J060i1 0606LLEHHDIH MW BCOMOraTeNbHbIM JLocTyn K 6a3e AaHHbIX

Kop, Hanpumep pa3bueHue Ha CTpaHULbI € npocToit 6U3HeC-NOrMKoi

WNW BannAaLuMs, Nonapaert coaa 1 CRUD ocywectensetcsa

B C/I0€ CEPBUCOB
[octyn Uncras ASPNET
5 AaHHb 6u3Hec-normka Core HTML-
CTpaHuUbl

SQL server |<e—s

CnoxHas
6u3Hec-normka:
Jpocryn k 6ase

CRUD v npocrast
6u3Hec-nornka

Koz, 6a3bl ’

JavaScript/
Ajax

w JaHHbIX
Moii koa EF Core ana cnoxHoi 6U3HeC-noruku B ASP.NET Her kopaa EF Core, kpome .ToList
HaxXoAuTCs B 3TOM NpoeKTe (cM. rasy 4) B9 BLINONHEHUS 06beKTa 3anpoca

Puc.5.4 PacnonoxeHue Kopa paoctyna K 6ase paHHbix (kog EF Core) B npunoxenuu Book App.
Takoe paspenenune kopa EF Core ynpouiaer nouck, Bocnpustue, peakTOpUHF U TECTUPOBaHUE

[lpyMeHeHVe NPUHLMIIOB Pa3fe/ieHns] OTBETCTBEHHOCTEN MMeeT pSif,
MIPeMMYIIECTB JI1S1 BCero NPWIOXKeHMsI. B r1aBe 4 Bbl y3Ha/IN O NIPUUMHE
paszeneHusi CJI0XKHOI Ou3Hec-1oruku. Ho B 3Toi IaBe Bbl yBUIUTE TIpe-
umyiectsa a1 npoekra ASP.NET Core:

kieHTckas yactb ASP.NET Core npenHasHaueHa IJ1s1 OTOOpaskeHUsT
IAHHbIX, U CejaTh 3TO XOPOIIO — cepbhe3Has 3afava, Tpebyrolas
6osbII0li KOHIeHTpalyu. ClieoBaTebHO, BbI OyIeTe UCII0Ib30BaTh
CepBUCHBII ¢J1071 17151 06paboTky kKomau EF Core 1 mpeo6pasoBaHus
IIAHHBIX 13 6a3bl JaHHBIX B (HOPMY, KOTOPYIO MOXKET JIET'KO MCIIO/Ib30-
BaTh KimeHTcKast yacTb ASP.NET Core — yacto yepe3 06bekTbl DTO,
Takke M3BeCTHbIe Kak momenu npencrasiaenust (ViewModel) B ASP.
NET Core. [Tocsie 3TOro0 MOXXHO COCPEIOTOUMThCS Ha obGecrieueHnn
JIy4lllero B3aMMOZENCTBUS C IONb30BaTesieM, a He OymMaTbh O TOM,
MPaBUJIBHO JIV BbI BBITIOIHSIETE 3aIIPOC K Oa3e TaHHbIX;

y KoHTpo/iepoB ASP.NET uyacTo MmeeTCss HECKOIbKO CTPaHUIL WU
IeVicTBUII (HarpuMeD, AJis TepeurcIeHnsl 3JIeMEeHTOB, [l fobaBiie-
HMSI HOBOT'O 3JIEMEHTa, IJ11 pefakTUPOBaHMS 7eMeHTa U T. 1.), OIS
KasK/I0¥i 13 KOTOPBIX TpebyeTcst CBOiI Kof, 6a3bl JaHHBIX. [lepeMecTiB
KoJi, 6a3bl JAaHHbBIX B CEPBUCHBIN CJION, MOXKHO CO37aBaTh OTAEIbHbIE
KJIACChI JIsI AOCTyNA K 6a3e JaHHBIX, a HE PACIPOCTPAHSITh KOJI, IO
BCeMY KOHTPOJIIEDY;

ropaszo mpoliie IPpoBeCcTy MOAYIbHOE TeCTMpPOBaHMe Koia 6a3bl JaH-
HBIX, €C/IV OH HAaXOAUTCS B CEPBUCHOM CJI0€, UeM KOIia OH HaXOAUTCS
B KoHTpossiepe ASP.NET Core. Bbl MokeTe TeCTUPOBaTh KOHTPOJLIE-
pbl ASP.NET Core, HO TeCTMpOBaHME MOXKET CTaTb CIOKHBIM, €CIU
Balll Kof, o6palliaeTcsl K TaKMM CBOJiCTBaM, Kak HttpRequest (UTO OH
U [eniaeT), IOTOMY YTO HEKOTOpble U3 3TUX GQYHKIMII CIOXKHO BOC-
MPOM3BECTH, YTOOBI BAlll MOAYJIbHBIN TECT 3apaboTal.

Bbl MOXKeTe 3aImycKaTh TECTHI JIJIsI CBOETO ITOJIHOIIEHHOTO MPUIOXKEeHNSI
ASP.NET Core, ucrionb3ys naket NuGet Microsoft.AspNetCore.Mvc.Test-
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ing. TO TecTMpOBaHMe M3BECTHO KAaK MHTETPAlMOHHOEe, KOTIa TeCTUpPY-
eTcsl Bce TIpUJIOKeHMe, B OT/IMUME OT MOJIYIbHOTO TECTUPOBAHMSI, KOTOPOE
(dokycupyeTcs Ha TeCTMPOBaHMM HeOGOIBbIINX YacTeli mpuioxkeHust. bonee
MoApoOHYI0 MHGOPMALIMIO 00 MHTETPallIOHHOM TeCTUPOBAHUM MOSKHO
HaliTy Ha cTpaHuiie http://mng.bz/MXa7.

Peanuzayus cmparuusl 3anpoca cnucka KHu2

Terepb, KOTAa Bce TOTOBO, MbI peann3yeM paboTy CO CITMCKOM KHUT U3
npuioxkeHuss Book App. UTo6bl HAIOMHUTD BaM, KaK BBIIJISIAUT CAiiT, Ha
puc. 5.5 rMokasaH CKPMHIIOT IPVJIOKEHMS CO CITVICKOM KHUT ¥ (OYHKITMSIMMA
agIMMUHUCTpaTOpA.

ﬁ
Change Fublication Date EfCorelnAction  Albooks  Logs @)  Chapteros
""""" ) BookId Book successfully updated

W oo 4 s
R
wowmowow o

/ A1k O6HoBneHue

service.GetOriginal(id);

B2015- EfCoralnActor | |

2 PublishDate
»

service.UpdateBook(dto) ;

GET: ChangePubDate POST: ChangePubDate

Puc.5.5 [JomawHas ctpaHuua npunoxeHus Book App co cnuckom KHUr
1 PYHKLUMAMM aAMUHUCTPATOPA, BK/IOUYAsi USMEHEHHUe AaTbl Ny6AMKALMU KHUTU

B rmaBe 2 Mbl HanMcanu Kiaacc ListBooksService, KOTOPBIi CIIpaBUJICS
CO CJIOKHOCTSIMU Ipeobpas3soBaHmsI, COPTUPOBKU, QUAbTpALIUK U pa3due-
HMSI KHUT Ha CTPAHMIIBI )1 OTO6paskeHus. Ham mOHamo6MTCsI MCITO/NIb30-
BaTb 3TOT Kiaacc B AeiictBum ASP.NET Core, Index, B KOHTpoJiepe Home-
Controller. [MTaBHBIM IpPEISITCTBMEM [JIsI CO3[IaHMSI SK3eMIIsIpa Kiaacca
ListBookService siByisseTcs To, UTO BaM ITOTPeBYETCS MOMYUUTD IK3EMIUISIP
DbContext.

BHedpenue 3k3emnnspa DbContext npunoxenus
yepe3 eHedpeHue 3asucumocmeii

CraHgapTHbIi criocob mpegocTaBieHus: sk3eMiuisipa DbContext mpuiio-
sxkeHr10 ASP.NET Core (M ipyrum TuiiaM pa3melaeMbIX MPUIOKEHUI) —
9TO BHEJIpeHMe 3aBUCUMMOCTEll uepe3 KOHCTPYKTOp Kiacca (CM. pas-
nen 5.3.2). Onsa npunoskenust ASP.NET Core BaM, BO3MOXKHO, ITOTpe6yeTCst
I06aBUTH KOHCTPYKTOP B KOHTPOJIIEP, KOTOPOMY B KauecTBe ImapaMeTpa
nepemaeTcs sk3eMIuissp DbContext (BHegpeHMe 3aBUCMMOCTY Yepe3 KOH-

CTPYKTOD).
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B nuctuHre 5.4 mnoxkasaHo Hauayio HomeController, rme Mbl JO6GaBMIN
KOHCTPYKTOp U coxpaHunu EfCoreContext B ose Kiacca, KOTOpoe MOXKHO
MICITONIb30BAaTh JIJIsT CO3TaHMS 9K3eMIUIsIpa Kiacca BookListService, He0b-
XOIMMOTO [IJIs1 TOTO, YTOOBI IIOKA3aTh CIIMCOK KHUT. B 3TOM KOJe MCIIO/Ib-
3yeTcs TTOIXO0[, C BHeIPeHMeM 3aBUCUMOCTeN U3 pasgena 5.3.2, moKasaH-
HBIM Ha puUC. 5.2, HO B TaHHOM CJTy4yae Kjacc Demo 3aMeHSIETCSI KIaccoM
EfCoreContext.

JNuctuur 5.4  DeictBue Index B HomeContr oTo6paXkaeT cNMCoK

public class HomeController : Controller

{
private readonly EfCoreContext _context;
public HomeController(EfCoreContext context)
{ DbContext npepocraBnserca
context = context: ASP.NET Core yepes BHeApeHHe
y ’ 3aBUCMMOCTEi!
——> public IActionResult Index Mapamerp options 3anonHsetca
Tleicteme (SortFilterPageOptions options) napameTpamu COpTUPOBKH, GUAbTPaLIMU
ASP.NET { U pasbueHus Ha ctpanmubl yepes URL-appec

var listService =
new ListBooksService(_context);

ListBooksService co3paetca ¢ ucnonboBaHuem

BbI3bIBAEMOE, KOTAQA
' DbContext u3 nons _context

AOMallHAA CTpaHULUa
BbI3bIBAETCA

var bookList = listService Mertog SortFilterPage Bbi3biBaeTca ¢ napameTpamm

fonk3oBaTenem .SortFilterPage(options) | coptuposku, uAbTPaLMM M pasBUEHNs HA CTPAHMLbI
» .TolList();
return View(new BookListCombinedDto Otnpasnsiet napameTpbl
(options, bookList)); (mns 3aNoNHEHUA 3NeMeHTOB
} yNpaBneHus BBEPXY CTPAHMLLbI)

1 cnucok BookListDtos
INa oTobpaXkeHus B BUAe
HTML-Tabnumup!

Mertop, ToList() BbinonnsieT komanapl LINQ, B pesynbrate yero EF Core
npespawaet LINQ B cootsetcTBytowmin SQL-koa Ans poctyna k 6ase
[DaHHbIX M BO3BPALLAET pe3yNbTaT B BUAE CNUCKa

[Tocie TOro Kak BbI MCIIOb30BaIM JIOKAJIbHYIO Koo DbContext mis
co3maHus ListBooksService, MOXXHO BbI3BaTh €ro Meton SortFilter-
Page. DTOT MeTOpA, IIPUHMMAaET MapaMeTpbl, BO3BpallaeMble pa3InMIHbI-
MU 3JIeMeHTaMM YIpaBJeHUs Ha CTPpaHMIle CIIMCKA, M BO3BpalllaeT TUII
IQueryable<BookListDto>. 3aTeM BbI BbI3biBaeTe MeTOH ToList B KOHIIE
LIEIIOYKM BbI30BOB, uTO 3actaBiseT EF Core mpeobpasoBaTh IQueryable
B 3aIIpoC IS 6a3bl JAaHHBIX M BEPHYTH CIIMCOK C MHGpOPMAaIMeil 0 KHUTe,
KOTOPYIO 3aIllpOCUJI TI0Ib30BaTe/b. OTOT pe3y/abTaT MepenaeTcs B Ipef-
craBienne ASP.NET Core [j1st oTOOpaskeHus.

MoskHO 661710 66 3aCTaBUTH MeTO[, SortFilterPage BEpHYTb pe3y/ibTaT
List<BookListDto>, HO 3TOT ITOJXOZ, OIPaHNYIII ObI BaC MCIIOAb30BaHMEM
CMHXPOHHOTI'O OCTYyIIa K 6a3e maHHbIX. Kak BbI yBuauTe B pasgene 5.10,
BO3Bpaias pesyabTaT IQueryable<BookListDto>, MOKHO MCIOJIb30BAaTh
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OOBIYHYIO (CMHXPOHHYIO) MJIY aCMHXPOHHYIO Bepciio GUHATbHOM KOMaH-
IIbI, BBITIOTHSIIOIIET 3aIpocC.

Ucnonesosanue pabpuku DbContext dng co30aHus
ak3emnnasapa DbContext

B HeKOTOPBIX MPUIOKEHMSIX, TAKMX KaK npuiokeHust Blazor Server (cm.
paszen 5.3.4), BbIOOp CTaHIApTHON obmactu BumumocTu DbContext He
paboraert. B aTom cryuyae MOSKHO BHeAPUTH IDbContextFactory<TContext>
C IOMOIIIBIO BHEAPEHMS 3aBUCUMOCTel. Takoe paszeseHne Moie3Ho s
npunoxkenmnii Blazor, B kotopeix EF Core pekoMeHAyeT MCIIONb30BaTh
IDbContextFactory, ¥ MOXKeT ObITh MOJIE3HO B IPYTUX CIIEHAPUSIX.

Bor npumep, B3aTeiii 13 BlazorServerEFCoreSample, mpemocraBieH-
Hbli komaHnoi EF Core. B aTom npumepe DbContextFactory BHeapsieT-
cs1 Ha cTpaHuily Razor B Blazor, Kak 1OKasaHo B CJIeAYIOMIEM JIMCTUHTE.
KommeHTapum ykaszaHbl TOJIBKO MPU MUCIIONb30BaHUM DbContextFactory
u cosmanuu DbContext.

Jiuctuur 5.5 Mpumep BHeapeHus ¢pabpuku DbContext Ha cTpaHuuy Razor
@page "/add"

Mabpuka DbContext
@inject IDbContextFactory<ContactContext> DbFactory BHEAPAETCA Ha CTPaHULY

@inject NavigationManager Nav Razor
@inject IPageHelper PageHelper
@if (Contact != null)

{
<ContactForm Busy="@Busy"
Contact="@Contact"
IsAdd="true"
CancelRequest="Cancel"
ValidationResult=
"@(async (success) => await ValidationResultAsync(success))" />
}
@if (Success)
{
<br />
<div class="alert alert-success">The contact was successfully
added.</div>
}
@if (Error)
{
<br />
<div class="alert alert-danger">Failed to update the contact
(Q@ErrorMessage).</div>
}
@code {

//.. HekoTopble Mo nponyueHsl;
private async Task ValidationResultAsync(bool success)
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{ if (Busy) Ewe oaun Meton 06pa6oTku npunoxenuin Blazor Server.
return: OH He 6yper o6pabatbiBaTh {J.OnOnHMTEanbIe 3anpocbl,
if (1success) NoKa He 3aBepLIMTCS NepBbli 3anpoc
{
Success = false;
Error = false;
return;
} Cospaet HoBbI 3k3emnnsp DbContext.
O6paTuTe BHUMaHHE HA UCNONb30BaHKUE
Busy = true; .
using ans 0cB060OXAEHUA
using var context = DbFactory.CreateDbContext(); -
context.Contacts.Add(Contact);
HoBas KoHTaKTHas uHdopMauus
try nobaensercs B DbContext
{
await context.SaveChangesAsync();
Success = true; Coxpanset Contact
Error = false; B 6ase AaHHbIX
// nOAroTOBKa K Creaykiemy
Contact = new Contact();
Busy = false;
}
catch (Exception ex)
{
Success = false;
Error = true;
ErrorMessage = ex.Message;
Busy = false;
}
}
private void Cancel()
{
Nav.NavigateTo($"/{PageHelper.Page}");
}

O6patute BHMMaHIe, UTO 3K3eMILIsIpbl DbContext, KOTOpble CO3qaHbI
dabpukoit DbContext Factory, He yIpaBIsSIIOTCS TOCTaBIIMKOM CEPBYICOB
MIPWIOKEHUS U, CJIeH0BATEIbHO, JO/IKHBI ObITh OCBOOOKIEHbBI ITPUIONKE-
HueM. Ha crpanuie Razor, moka3aHHOJ B JMCTMHTE 5.5, using var con-
text =.. ocBo6oaUT 3Kk3emMIuisp DbContext mpu BbIXOme 13 06J1aCTU JIO-
KaJIbHOJ IIepeMeHHOJ KOHTEeKCTa.

MPUMEYAHUE Crpanuuy Razor, moka3aHHYIO B JUCTUHTE 5.5,
MOKHO HaiiTu 1o azpecy https://github.com/dotnet/AspNetCore.
Docs/blob/main/aspnetcore/blazor/samples/5.0/BlazorServerEF-
CoreSample/BlazorServerDbContextExample/Pages/AddContact.
razor.


https://github.com/dotnet/AspNetCore.Docs/blob/main/aspnetcore/blazor/samples/5.0/BlazorServerEFCoreSample/BlazorServerDbContextExample/Pages/AddContact.razor
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5.7

Peanuszauus memoodoe 6a3bl OaHHbIX
KaK cepsuca eHedpeHus 3asucumocmeli

XoTs 1moaxo, ¢ BHeIpeHMEeM UYepe3 KOHCTPYKTOP, KOTOPBIV Mbl MCIIOIb30-
BaJIM B TIpeIbIAYIEM pasaerne, paboTaeT, CYIIeCcTBYeT elle OOMH CITOCo0
MCITONIb30BaHMST BHEIPEHMS 3aBYCHMOCTE, KOTOPbIi 06ecrieunBaeT ayd-
TIIYIO M3OJISIIIMIO KOJIa AOCTYTIA K Oa3e TaHHbIX: 6HedpeHuUe uepe3 napamemp.
B ASP.NET Core MOKHO OpraHM30BaTh BHEAPEHME cepBuca B Memod oeli-
CMaus1 C TTIOMOIIIBIO ITapaMeTpa, TOMeUeHHOT0 aTpMOyToM [FromServices].
Brl MOXeTe TIpeloCTaBUTDh OMpeneNeHHbI CEPBUC, KOTOPBIV HY>KeH KaX-
JIIOMY METO[Y e/ iCTBYS B CBOEM KOHTPOJIIEPE; ITOT Ioaxop 6oiee saddek-
TUBEH U IIPOIIE 1T MOAY/IbHOTO TeCTUPOBaHMsS. UTOObBI YBUIETD, KaK 3TO
paboTaet, MbI UCITOJIb3yeM Kitacc ChangePubDateService, KOTOpBI HaXo-
IATCSI B CEPBMCHOM CJI0€, YTOObI 0OHOBUTH JATY ITyONMKAIINY KHUTH. DTOT
KJIacC MO3BOJISIET I0JIb30BATEII0 C IIpaBaMyM aAMUHMUCTPATOPa U3MEHSITh
JIaTy ImyoemmMKanym, Kak rmoka3aHo Ha puc. 5.6.

) v

Change Rublication: Bate; EfCorelnAction  Allbooks  Logs@@  Chapter03
BookId Book successfully updated
O2:16- Ecotorcics | BN 2 2 42 8 PublishDate
service.GetOriginal(id); service.UpdateBook(dto);
GET: ChangePubDate POST: ChangePubDate

Puc.5.6 [Ba 3tana usmeHeHus patbl ny6nukauum KHuru. Ha nepsom atane

¢ 3anpocom GET Bbi3biBaeTcsl MeToA, GetOriginal, uTo6bl NoKasaTb NONb30BATENIO
KHUIY U TEKYLLLYI0 AaTy ee ny6nukauum. 3aTeM Ha 3tane ¢ 3anpocom POST Bbi3biBaeTcs
Metop UpdateBook ¢ yctaHOBNEHHOM Nosib3oBaTenem AaToin

Kak BUONTE, STOT ITPOLECC COCTOUT M3 ABYX 3TAIIOB:

BBI TTIOKA3bIBaeTe MOJIb30BATENIO C TIPaBAMM aIMUHNUCTPATOPA TEKY-
IIYIO JATy ITyGIMKaLY ¥ TT03BOJIIETe eMY M3MEHUTD ee;
K 6a3e JaHHbIX IIPUMEHSIeTCSI 0OHOBJIEHME, U BbI COOOIIaeTe MOab30-
BaTeJTI0, YTO OHO OBIJIO YCIIEITHBIM.
YToObI UCIOIb30BATh BHEIPEHNE Uepes mapaMeTphl IJis Kiaacca Change-
PubDateService, HeOGXOAMMO CIe/IaTh ABE BELIN:
3aperucTpmupoBaTh CBOI Kiacc ChangePubDateService ¢ momoIIbIO

BHEJPEeHMST 3aBMCUMOCTEI, YTOOBI OH CTaJl CEPBMCOM, KOTOPbII MOXK-
HO BHEJPUTb, MCIIO/Ib3Ysl BHEAPEHVE 3aBUCUMOCTEI;



194

5.7.1

maesa 5 Hcnonwv3zoeanue EF Core 8 sed-npunoxcetusax ASP.NET Core

® JCMO/b30BaTh BHEIpEHMe depe3 IapaMeTp, UTOObl BHEIPUTDb IK-
3eMIUISIp Kiaacca ChangePubDate B nBa Meroga meiictBust ASP.NET,
KOTOpbIe B HEM HyxXAarTcs (GET u POST).

DTOT MOAXO[ XOPOIIo paboTraer A co3maHus npuaoskennit ASP.NET
Core, 1 51 MCIO/Ib30BaJI €ro BO Bcex cBoux MVC-mpoektax ASP.NET Ha ripo-
TSDKEHUM MHOTUX jieT. OH He TOJbKO 06eCIieuBaeT XOPOIIYIO U300
U yIPOIlaeT TeCTUPOBAaHME, HO M 3HAUUTENbHO YIIPOIIaeT HallMCaHe Me-
TOmOB meiicTBuit KouTposaepa ASP.NET Core. B pasgese 5.7.2 Bbl yBUIUTE,
YTO KOJl BHYTPU MeToza AeiicTBus: ChangePubDate MpoCTOi M KOPOTKUIA.

Pezaucmpauus knacca e kayecmee cepauca 8o 8HedpeHuU
3asucumocmeli

B ASP.NET MOXHO 3aperuncTpupoBaTh KJIaccC C MMOMOIIbIO BHEAPEHMS 3a-
BUCHMOCTe 1 MHOXXeCTBOM Croco60B. CTaHIAPTHBIN CITOCO6 — T06AaBUTH
B Kiacc uHTepdeiic IChangePubDateService. Texunuecku uHTepdeiic He
HY’KeH, HO €ro MCITOJb30BaHye — XOpOoIIast ITPaKTUKa ¥ MOKeT ObITb I10-
JIe3HO MMPY MOAY/IbHOM TeCTMpoBaHUM. KpoMe TOro, Mbl UCIIOAb3yeM UH-
Tepdeiic u3 pasgena 5.7.3, 4TOOBI yIIPOCTUTb PETUCTPALIMIO KITACCOB.

B cnenyromem aMcTHHTe TTOKa3aH MHTepdeiic IChangePubDateService.
He 3a6b1BaiiTe, uTo KoHTposiep ASP.NET Core 6ymeT MMeTb AeJI0 C MHTep-
(deiicom IChangePubDateService, I03TOMY HYsKHO YOEAUTHCS, YTO OOBSIB-
JIeHBI BCE OTKPBITbIE METOZbI U CBOVICTBA.

Jiuctunr 5.6 Untepdeiic IChangePubDateService, He06x0AUMBIN ANA
perucTpauum Knacca

public interface IChangePubDateService

{
ChangePubDateDto GetOriginal(int id);
Book UpdateBook(ChangePubDateDto dto);

-

3aTeM MbI PETUCTPUPYEM ITOT MHTEPdENC UM KiIacC B CEPBUCE BHE/I-
peHus 3aBucumocreii. Coenath 3T0 1o ymoadauuo B ASP.NET Core Mmoxk-
HO, 106aBUB CTPOKY K MeToxay ConfigureServices B kiacce Startup. B aTom
JIUCTUHTE MOKa3aH OOHOBIEHHBI METOI, B KOTOPOM HOBBIN KO BbIIEeNIEH
SKUPHBIM 1pudToM. MbI fo6aBiisseM ChangePubDateService Kak transient,
ITOTOMY UTO HaM HY>KHO, UTOOBI ITpM KaskIOM 3aIpoce co3aBasach HOBast
Bepcusl.

Jiuctuur 5.7 Metop ASP.NET Core ConfigureService B Knacce Startup

public void ConfigureServices (IServiceCollection services)
{
/] DNobaBnsem cepBuCh GpenMBOpPKaA;
services.AddControllersWithViews();
var connection = Configuration
.GetConnectionString("DefaultConnection");
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5.7.2

services.AddDbContext<EfCoreContext>( Perucrpupyer knacc
options => options.UseSqlServer(connection)) ChangePubDateService
KaK cepBuc ¢ uHTepdencom
services.AddTransient IChangePubDateService
<IChangePubDateService, ChangePubDateService>(); B KayecTBe crnocoba
} [OCTYNa K HeMy

BxedpeHue ChangePubDateService @ Memod deiicmeus
ASP.NET

Hactpous wiacc ChangePubDateService Kak CepBUC, KOTOPBIVi MOXKHO
BHEJIPUTb, UCTIONb3YS BHEIPEHEe 3aBUCUMOCTEN, Terepb HYKHO CO31aTh
9K3eMILIsIp B AdminController. O6a metona neiictBust ASP.NET Core Ha-
3bIBalOTCS ChangePubDate; onyiH meTon, — GET 1JIs1 3alIOJTHEHUS CTPAHULIbI
penakTUPOBaHMsI, a BTOPOii — POST /11t OGHOBJIEHMS.

Ha puc. 5.7 nokasaHo, Kak, MCIIOb3ysl BHeIpeHye 3aBMUCHUMOCTeN, CO3-
IaTb cepBuc ChangePubDateService, B KOTOPBII yepe3 KOHCTPYKTOP BHE[ -
psietcst ak3emrIuisap EfCoreDbContext. 3aTem cepBuc ChangePubDate BHeApsi-
eTcsa B melictBue GET AdminController mocpencTBOM BHeIpeHUSI uepes
rnapameTphl.

1. Leitcteue CRUD kak cepBuC BHeppeHus
3aBucumocTeii. Bbl cospaere knacc co Bcemu class Changepubbateservice :
metopamu ans aeicteus ChangePubDate. /\//' IChangePubDateService

3arem Bbl fobaBnseTe UHTEPEIAC, 4TOOI ¢
3aperucTpuposar ero IlOMOu.l,bIO public ChangePubDateService
BHEApEHMS 3aBUCHMOCTEN | —* (EfCoreContext context) Cnoit cepeucos

{ _context = context; }
2.BHepnpsiem DbContext npunoxeHus. Bol

no6aBnseTe KOHCTPYKTOp C NapaMeTpoM TMna method GetOriginal(int id)
EfCoreContext. 370 03HauaeT, YTo NpU CO3AaHUU method UpdateBook(...)
cepsuca BHeapsietcs sksemnnap EFCoreContext }

3. Wcnonb3yeM BHeipeHue yepes napaMertp.
[lobaBnexue [FromService] k napametpy ©
B AEICTBMM NO3BONSIET NONYYMTb IK3EMMNAD R :2::?::::;:25erviee
cepauca IChangePubDateService o

Action ChangePubDate (int id,

service) Cno#t
{ npeaCcTaBneHns
var dto = service. (ASRNET Core)
4. BbinonHeH1e MeToAa cepBuca. ,{ .GetOriginal(id);
MokasaHHoe pelicTeue - 310 GET, koTopoe return View(dto);

3anoNHAeT 3KpaH peaakTupoBanus. fins atoro }
B cepBHuce Bbi3biBaeTcs Metop GetOriginal

Puc.5.7 Wcnonb3oBaHue BHeApeHUs 3aBUCMMOCTEN A/ NPeAoCTaB/ieHns cepBuca
yacTo Tpebyert, YToObl NOCTAaBLUMK BHEAPEHUS 3aBUCMMOCTEN CHavana cos3pan apyrue
Knaccbl. B 3T0M, AOBONBHO NPOCTOM CNyyae ecTb KaK MUHUMYM YeTbipe YPOBHS
BHeApeHus 3aBucuMocTeid. BoisbiBaeTca MeTtoa ChangePubDate AdminController
(HWXXHUI NPAMOYroNbHUK); 3aTeM aTpubyT [FromServices] ogHoro us napameTpos
MeToAa BeNUT NOCTaBLMKY CO3AaTh 3K3eMmiap Knacca ChangePubDateService. Knaccy
ChangePubDateService (BepXHuit NpsMOYroibHMK) TpebyeTcs 3K3eMnasp Kaacca
EfCoreDbContext, N03TOMY NOCTaBLUMK TAKXKE AOMKEH CO3A4aTb ITOT IK3EMMNNAP, YTO,

B CBO ouepefb, TpebyeT co3naHusa DbContextOptions<EfCoreContexts>, UToObI
MOXHO 6bino co3pathb knacc EfCoreDbContext
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Kak BbI yBUAUTE, TTOCTABUIMK BHEAPEHUS 3aBUCUMOCTEN BbI3bIBAETCS
MHOTO pa3 IJjisI CO3JaHMus BCeX KIaCCOB, HEOOXOOMMBIX OJIsI 06paboTKM
HTTP-3ampoca.

MoKHO ObLIO ObI IMPEIOCTAaBUTh IK3eMILISIP Kiaacca ChangePubDate-
Service ¢ IOMONIbIO BHEAPEHMUS Yepe3 KOHCTPYKTOP, KaK MbI 3TO Aeanu
¢ DbContext, HO Y 9TOro MMOAX0MA €CTh ¥ 0OpaTHast CTopoHa. AdminCont-
roller COmEPKUT HECKOIBKO KOMAHI OOHOB/IeHMST 6a3bl JaHHbIX, HATIPU-
Mep gobaBjieHNe OT3bIBa Ha KHUTY, PEKJIAMHOTO TTPeIJIOsKeHus U T. 1. Vc-
T0JIb30BaHVe BHEAPEHMs Yepe3 KOHCTPYKTOP 03HAyayuio 6bl, UYTO MbI Oe3
HeOoO6XOAMMOCTH CO34aBay Obl 9K3eMILISIpP Kiacca ChangePubDateService
TIpY BBI3OBe JTI060I M3 3TUX KOMaH. Vcronb3ys BHeOpeHMe uepes Ia-
paMeTp B Kaxkaoe IeiiCTBMe, Bbl TpaTUTe BpeMs M MaMsITh Ha CO3IaHue
TOJILKO HY)XHOTO BaM CepBuca. B ciemyiomniem JUCTUHTe MOKAa3aHo [ei-
crBue GET, ChangePubDate, KOTOpOe BbI3bIBAETCSI, KOTJAa KTO-TO IIEJIKaeT
TI0 CChUTKE «AIMUHUCTPATOP»> «I3MEeHUTH ATy IyOIMKaIIUW», SKeJlast U3-
MEHUTD ATy ITyOIMKaLN.

Jiuctuur 5.8 Mertop, peiictBua ChangePubDate B AdminController

[JleiicTBMeE BbI3bIBAETCS, €CIM NOIb30BATENb WENKAET MO CChIKE MonyyaeT nepBUYHbIi KNKOY KHUTH,
«AgMunucTpatop» > «M3MeHuTb faty ny6ankaumum» KOTOpPYH0 N0/b30BATE/Nb XOUET U3MEHUTD

public IActionResult ChangePubDate
(int id, <

[FromServices]IChangePubDateService service)
{ BHepnpser sk3emnnsp
- ChangePubDateService

var dto = service.GetOriginal(id);
return View(dto); Ucnonb3yet cepsuc ans nonyuenus DTO,

4T0ObI NOKA3aTb €ro NO/Ib30BaTENI0

MokasblBaeT CTpaHuLLy, I03BONSIOLLYI NONb30BATENIO
penaKkTMpoBaTh AATy Ny6AMKaLmmu

Crpoka 3 (Bble/ieHHAs SKUPHBIM HIPUQTOM) B 9TOM JIMCTUHTE SIBJISIETCS
BaKHOI. MBI MCIIOTb30Ba/IM BHEIpEHNE dyepe3 IapaMeTp, YTOObI BHE[I-
PUTB 9K3eMIISIp Kacca ChangePubDateService. 9Ta ske CTpOKa HAXOUTCS
B POST-Bepcum nerictBust ChangePubDate.

O6paTtuTe BHMMaHMe, YTO Kiaaccy ChangePubDateService TpebGyetcs
Kiacc EfCoreContext, KOTopblii siBisieTcs DbContext puioskeHMs, B KOH-
CTPYKTOpe. DTO HOpMajabHO, IOTOMY UTO BHEApEHME 3aBUCUMOCTEN pe-
KYPCUBHO; OHO OyIeT MpOmO/IKaTh 3aIOMHSITh IapaMeTpbl 3HAUEHUSIMMU
VSTV OCYILECTBJISITh IPYTie BHEeAPEHNsI, [TOKa BCe He06X0AIMbIe KJIacChl He
OyIyT 3aperucTpUpPOBaHbI.

5.7.3  Ynyuwaem peaucmpauuro knaccoe docmyna K 6ase 0aHHbIX
KaK cepaucos

[Tpexxme yemM 3aKOHUMTH C TeMOW BHeOpPEHMS 3aBUCMMOCTEN, XOUy OIU-
caTb 6oJiee TOOXOMOSIINI CIIOCOO pEerucTpanyyu KIacCoB KaK CEepPBUCOB.
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B nipenpipyiiiem npuMepe, B KOTOPOM BbI TpeBpaTuin kiaacc ChangePubDa-
teService B cepBuC, TPe60BAIOCh JOOABUTD KO, AJISI PETUCTPALIMY ITOTO
KJlacca Kak cepBuca B ConfigureServices. ITOT mpoiiecc paboTaer, HO Tpe-
OyeT MHOTO BpeMEeHM U IOABEpPsKeH OIlMO6KaM, MMOCKOIbKY HYKHO m06a-
BUTb CTPOKY KOZA [IJIST PETUCTPAIUM KaKIOT0 KJIacca, KOTOPbIN BbI XOTUTE
UCTI0JIb30BaTh B KaueCcTBe CepBuCca.

B rmepBoM M3maHuUy 3TOV KHUTHU sI IIPeaJiaraj UCII0/Ib30BaTh OMO/IMOTe-
Ky BHeZipeHUs 3aBucumocteit Autofac (https://autofaccn.readthedocs.io/
en/latest), TOTOMY YTO B Heii eCTb KOMaH/ia, KOTOpasi perncTpuUpyeT Bce
KJIacChl ¢ MHTepdeiicamMy B cO0pKe (TakKe M3BECTHOI Kak npoekm). [To3xke
s1 HATKHYJICS Ha TBUT JI9Buma Payrnepa, KOTOPbIit cChlIaeTCst Ha Habop Tec-
TOB JIJIS1 KOHTETHEepOB BHeJpeHMs 3aBUCHMMOcCTei, — http://mng.bz/go2l.
Ha sTolt cTpaHuiie s y3Ha/I, UTO KOHTeliHep BHeAPeHUs 3aBUCUMOCTEN
ASP.NET Core HaMHOTro 6bIcTpee, ueM AutoFac! Ha maHHOM 3Tarie s co3-
nan 6ubnuoreky mop HasBaHueM NetCore.AutoRegisterDi (http://mng.
bz/5jDz), y KOTOpOJi TOIBKO OfHA 3a/1a4a: 3aPerucTpPUpOBaTh BCe KIacChl
¢ uHTepdeiicaMmu B cOOpPKe C TOMOIIIbIO MOCTABIIMKA BHEIPEHUS 3aBUCH-
mocreii .NET Core.

MPUMEYAHUE Tlocie TOro Kak s co3zas CBOIO 616mmoTeky Net-
Core.AutoRegisterDi, duapio JIOK yKa3aa MHe Ha CYIeCTBYIOIIYIO
O6MOIMOTEKY oA, Ha3BaHMeM Scrutor; CM. ero CTaThio Ha CTPAHUIIE
http://mng.bz/6gly. Scrutor umMeeT 60JbIlIe BO3MOXKHOCTEN [IJIST BbI-
60pa KIaccoB i peructpanyu, uem NetCore.AutoRegisterDi, mo-
9TOMY BaM CTOUT B3IJIIHYTh Ha Hee.

KAK Y MEHS1 OPTAHU30BAHA PEMMCTPALIMS CEPBUCOB
B KOHTEAMHEPE BHEOPEHUS 3ABUCUMOCTE NET CORE

Bubnmoreka NetCore.AutoRegisterDi mpocTa: OHa CKAHMPYeT OGHY MM
HEeCKOJIbKO COOPOK; UILET CTaHJAPTHbIE OTKPBITbIe He0600LIeHHbIe KJIac-
Cbl C OTKPBITBIMU MHTepdeiicaMu U PETUCTPUPYET MX B IOCTABIIVKe
BHenpenus 3apucumocteit NET Core. Y Hee mpocTast GuabTpaius u ecTb
BO3MOKHOCTY HACTPOVIKM JKM3HEHHOTO IMKJIA, HO He Gosee TOro (BCEro
npumepHo 80 cTpok Koza). Ho aTOT mpocToii KycoK Kofa JaeT IBa Ipe-
MMYILIeCTBa 10 CPABHEHUIO C pyYHOM perucTpanyei KiaccoB UiIu MHTep-
(eiicoB y mocTaBuIMKa BHeJpEHMS 3aBUCUMOCTE

OH 9KOHOMMUT Ballle BpeMsl, [IOTOMY YTO BaM He HYKHO PerucTpupo-
BaTh KaXKIbI MHTEpGEiC UV K1acC BPyUHYIO;

yTO ellle 60iee BaKHO, OH aBTOMATUUYECKM PETUCTPUPYET Bl MH-
Tepderichl MM KJ1acChl, YTOOBI BbI HUUETO He 3a6bLIN.

Bropas npuunHa, ouemy S CUMTAI0 3Ty 6MOIMOTEKY TaKO TOJIe3HO:
sl HUKOT/Ia He 3a0yIy 3aperucTprupoBaTh CEPBUC. B ciiemyromem JIMCTUHTe
IOKa3aH TUIIMYHBII BbI30B O1O/IMOTeKM NetCore.AutoRegisterDi.


https://autofaccn.readthedocs.io/en/latest
https://autofaccn.readthedocs.io/en/latest
http://mng.bz/go2l
http://mng.bz/5jDz
http://mng.bz/5jDz
http://mng.bz/6gly
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Jiuctuur 5.9 UcnonbsoBaHue 6MbanoTekn NetCore.AutoRegisterDi

AN perucTpaumm KiaccoB Kak CepBuMcoB BHeapeHUs

3aBUMCMMOCTEN
JT1oMy MeToAy TpebyeTca AN CKAHUPOBAHMUS HOMb MK GoNblue MOo3HO NoMyuMTb CCbINKM Ha COOpPKM,
c6opok. Ecnm c6opka He ykasaHa, oH npockaHupyeT c6opky, yKa3aB K/acc, KOTOpbli HaX0AUTCS
OTKYAQ NPOM3BOAMTCS BbI30B 3TOF0 METOAA B 370 cBopke

var assemblylToScan = Assembly.GetAssembly(typeof(assiClass));
var assembly2ToScan = Assembly.GetAssembly(typeof(ass2Class));

service.RegisterAssemblyPublicNonGenericClasses(

L assembly1ToScan, assembly2ToScan) IT0 BONONHUTENbHbIE KPUTEPUM,
.Where(c => c.Name.EndsWith("Service")) nossonsiowwme GuUnLTPOBaTb KNACChbl,
——» .AsPublicImplementedInterfaces(); KOTOpble HY)XXHO 3aperucTpupoBath

Peructpupyet Bce Knaccbl € OTKpbITbIMM MHTEpdeiicamu. [To yMonuaHuio
CepBUCbI PErUCTPUPYIOTCS KaK transient, HO MOXHO U3MEHUT 3T0, A06aBMB
napametp unu atpubyTbl ServiceLifetime

SI mor 6bI UCIOMH30BATh BBI30B, ITOOOHBI TOMY, UTO ITOKA3aH B JINC-
TuHTe 5.9, B MeTome Configure u3 Kiacca Startup, KOTOPbI perUCTPUPYeT
Bce cOOPKM, HO He Jejalo 3Toro. S mpearnounTar go06aBIsITh METOM pac-
IIMPEHMS B KKl [TPOEKT, IIe €CTh KIaCChl, KOTOPbIe HEOOXOIMMO 3ape-
TUCTPUPOBATh KaK CEPBUCHI BHEIpEeHMS 3aBUCHMMOcCTeli. Takum o6pasom,
s1 BBIJEJISII0O HACTPOVIKY KaKIOr0 MPOEKTa B OTHENbHBIN KIacC B KaXA0M
ITPOeKTe, KOTOPbI B HEM HYKIAaeTCsl.

Kaxkmprit MeTon pacuiMpeHust UCIOab3yeT 6mbmoreky NetCore.Auto-
RegisterDi oy perncrpannm CTaHLAPTHBIX KIaCCOB IV CePBUCOB B IIPO-
exTe. B MeTome paciiMpeHns Tak)ke eCTb MeCTO ISl TOTIOJIHUTEIbHOTO
KOJla, HarIpMMep JIJIs1 perUCcTpaliy KIacCOB WJIM CePBMCOB, KOTOPbIe HeJlb-
351 3aPEeruCTPUPOBATh aBTOMATUYECKM, HAIIpMep 0O0OGIIEeHHbIE KJIaCChI
WJIU CEPBIUCHI.

B cnenpytoniem IMCTUHTe TIOKAa3aH MpUMeDP MeTOAa paciiMpeHus B cep-
BVMICHOM cj10€e. DTOT KoJI TpebyeT nobasenns rnakera NuGet NetCore.Auto-
RegisterDi B JaHHBI IPOEKT.

Jiuctuur 5.10 Mertop paclumpeHus B CepBMCHOM csl0e, 06pabaTbiBaloLLmii
BCHO perMcTpaLmio CepBUcoB

bubnuoreka NetCore.AutoRegisterDi nonumaer Co3paer cTaTUyeckuin 3TOT KNacc HaxoAuTCa
BHeJpeHUe 3aBUCUMOCTEN, TOITOMY Bbl MOXETE KNacc ANs XpaHeHus B CEPBUCHOM CJ10€,
nony4uTb focTyn K uHTepoeiicy IServiceCollection  moero mMetopa paclumpeHus | NO3TOMy Ha3BaHUe MeToAa
COAEPXKMT UM c6OpKH

public static class NetCoreDiSetupExtensions

{

public static void RegisterServicelLayerDi -
(this IServiceCollection services)

{

services.RegisterAssemblyPublicNonGenericClasses() -

BbisoB mMetopa RegisterAssemblyPublicNonGenericClasses
6e3 napameTpa 03Ha4aeT, YT0 OH CKaHUPYET Bbi3bIBaHOLLYI0 CHOPKY
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.AsPublicImplementedInterfaces(); =
3T0T MeTOA 3aperucTpupyer Bce OTKpbITbIe
Knaccbl € MHTEpdEencamMm € KUSHEHHBIM
LMKNOM TMna transient

}  Dna perucTpaumm, HanCaHHOM BpYuHyio,

} kotopyto NetCore.AutoRegisterDi
He MOXET OCyLLEeCTBUTb, HaNnpUMep

Ans 0606LeHHbIX KNaccoB

[Tpunoxkenne Book App M3 IepBOil YaCTV KHUTUM COOEPKUT KJIacChl
U CePBICHI, KOTOPbIe HEOOXOAMMO 3aperUCTPUPOBATh B POEKTax Service-
Layer, BizDbAccess 1 BizLogic. [IJi1 9TOro Mbl KOIMpPyeM KOJ, U3 JIUCTUH-
ra 5.10 B Ipyrue mpoeKkThl M MEeHSIeM MMSI METOZA, YTOOBI KasKIbIi U3 HUX
MOSKHO ObUIO MAEHTUOUINPOBaTh. [Ipy BbI30BE KasKAOTO MeToaa Regis-
terAssemblyPublicNonGenericClasses IO YMOIUAHUIO CKAHMPYET COOPKY,
1“3 KOTOPOI OH BBI3BAH, U aBTOMATUYECKU PErUCTPUPYEeT CTaHIapPTHbIE
CepBUCHI.

Tenepp, KOrma y Bac eCTh OTAEIbHbIE BEPCUU JMUCTUHTA 5.8 IJIT Kask-
JIOTO U3 TpexX IPOEKTOB, HEOOXOOVMMO BBI3BATh KaXKIbIN M3 3TUX METO-
OB PerucTpainuy, YTo6bl HACTPOUTH CEPBUC BHEIPEHUST 3aBUCUMOCTEIA.
Ijist 9TOTO HY)KHO TOOGABUTH CIEMYIONIMIt Kof, B MeTof, ConfigureServices
B kiacce ASP.NET Core Startup.

Jiuctunr 5.11  Bbi3oB Bcex HaWMX METOAOB PperucTpaummn B NpoeKkTax,
KOTOPbIM OHU HY)XHblI

public void ConfigureServices(IServiceCollection services) =
{ JT0T MeToA M3 Knacca Startup
//.. lpyrvne peructpaunmm He yKasaHbl; HactpauBaeT cepBuchbl ans ASP.NET Core

services.RegisterBizDbAccessDi();
services.RegisterBizLogicDi();
services.RegisterServicelLayerDi();

3pecb Mbl 406aBNSIEM CBOM METOAbI
paclmMpeHus Ans perucrpaumumn

B pesynbTaTe BCe KIacchl, KOTOPbIE Mbl HAMTUCAJIY C OTKPbITHIMU UHTED-
deiicamu B mpoekrtax ServiceLayer, BizDbAccess u BizLogic, 6yayT aBTo-
MaTHUYeCKU 3aPervCTPUPOBAHbBI KaK CEPBUCHI BHEIPEHUS 3aBUCHMOCTEIA.

Pazsepmeoiearue npunoxernus ASP.NET Core
¢ 6a30ii 0aHHbIX

[Tocne 3aBepuieHus paspaborku mnpuiokeHus ASP.NET Core c¢ 6asoii
JAHHBIX B KAKOJ-TO MOMEHT BaM ITOHATOOUTCSI CKOIMPOBATh €0 Ha BeO-
cepBep, UTOOBI IPYTMEe MOTJIM €r0 MICIIOb30BaTh. DTOT IIPOIIECC Ha3hbIBaeT-
cs1 pazeepmoléaHuem IPUIOKEHMS Ha Xocme. B JTaHHOM pa3jesie I0Ka3aHo,
Kak 9TO CcIenaTh.
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MPUMEYAHUE [lnsa ronydeHUs! TOTOTHUTENbHONM MHpOpPMALK
0 pasBepTbiBaHUM o6paTuTech K Kuure ASP.NET Core dHppio JIoka
«ASP.NET Core 8 deticmauu», TAe eCTb IJIaBa, IOCBSIIeHHAsI pa3Bep-
THIBAHUIO; WJIM BOCIIO/Ib3YITeCh MHTEPAKTUBHOI TOKyMeHTalen
Microsoft Ha cTpanutie http://mng.bz/op7M.

MecmoHaxoxdeHue 6a3bl 0aHHbIX Ha 8e6-cepsepe

Korma BbI 3amyckaete npuioskeHne ASP.NET Core jokajabHO, OHO 0Opa-
IIaeTcs K cepBepy 6a3bl JAHHBIX Ha BallleM KOMITbIOTepe. B aTom mpumepe
ucronb3yercs Visual Studio, KOTOpbIN MocTaBsieTcs ¢ JIOKaIbHbIM SQL-
CcepBepoM i pa3paboTKy, JOCTYIHBIM IO ccbike (localdb)\mssqllo-
caldb. Kak 06bsicHSIIOCH B pasgene 5.4.1, cTpoka MOAKIIOUeHMs IJIsT 9TO
6a3bl TaHHBIX XPaHUTCS B daiiie appsettings.Development.json.

Korma BbI pa3BepThiBaeTe CBOe IMPUJIOKeHMe Ha Beb-cepBepe, Visual
Studio mo ymosruaHuIO ITepecTpanBaeT ero ¢ mepeMeHHO ASPNETCORE_EN-
VIRONMENT, mJjisi KOTOPOM yCTaHOBJIEHO 3HaueHme Production. Takas Ha-
CTpPOJiKa 3aCTaB/sIeT IPWIOKEHNE CHAUajIa MOIbITATbCS 3aTPy3uTh (aiin
appsetting.json, a 3atem daiin appsettings.Production.json. ®aiin appset-
tings.Production.json — aT0 TO MecTO, Kyfa BbI (MM CUCTEMA ITyOIMKAIINI)
ToMellaeTe CTPOKY IMOAK/IIOUEHNS 1)1 6a3bl TaHHBIX BAIIero XOCTa.

COBET Ilpu 3amycke (aiin appsettings.Production.json cunTbiBa-
eTCs TIOCJIEIHYM ¥ OTMEHSIeT JII00ble HACTPOIMKY C TaKUM JKe MMe-
HeM B (aitne appsetting.json. Takum 06pa3om, eciu BbI XOTUTE,
MOKHO TIOMECTUTb HACTPOWKY CTPOKM TMOAK/IIOUEHMs IJIsT pas3pa-
60TKM B ¢aits appsetting.json, HO Bce 3Ke JIy4llle BCETO MTOMECTUTh
ee B (paiin appsettings.Development.json.

MoskHO 3aJaTh CTPOKY TMOAK/IIOUeHUs IJisl pa3MellleHHO Ha XocTe
6a3bl JAHHBIX BPYUHYIO C OMOIIbI0 GyHKUMM myoavKkauyy Visual Studio;
1leJIKHUTe MpaBoii KHonKkol Mpiy npoekT ASP.NET Core B mpepcTaBiie-
Hun «O6o3peBaTesb pemieHuii» u Boibepute Publish (Omy6anKoBaTh).
Korma BBl my6nuKyete mnpuioxeHue, Visual Studio cozmaet/o6HOBIsIET
daitn appsettings.Production.json ¢ ykazaHHO# BaMU CTPOKOJ MOIKIIIO-
YyeHMsI U pa3BepThIBaeT 3TOT Gaiiyl BMecTe ¢ rpuaokkeHneMm. [Ipu 3amycke
KoHCTpyKTOp Kiacca ASP.NET Core Startup cuuTsiBaet o6a daiina, u uc-
M0/Ib3yeTCs CTpoKa MoaKIoueHus appsettings.Production.json.

Bo/MbIIMHCTBO XOCTUHTOBBIX cucTeM Windows MpenoCcTaBisiioT Mpo-
duip mybonmukauuy Visual Studio, KOTOpBIE MOXKHO MMIIOPTMPOBATH
B QyHKIMIO MyOonuKauyuu. 3TOT Npoduib 3HAUUTENBHO YIpOLiaeT Ha-
CTPO¥IKY pa3BepThIBaHMSI, TOCKOJIbKY OH HE TOJIbKO ITOAPOGHO OMMCHIBAET,
KyJa IOJDKHO ObITh 3amucaHo npuioxkenne ASP.NET Core, HO U mipeno-
CTaBJIsIeT CTPOKY MOAK/IIOUeHMSI /IS pa3MellleHHO 6a3bl JaHHbIX.

B obnauHbIx cucTeMax, Takux kak Azure Web App Service, ecTb dhyHK-
1115, KOTOpasi MOyKeT IlepeonpefieNsiTh CBOJCTBA B daiine appsettings.json
TIpY pa3BepThIBAaHMM. ITO 03HAUAET, UTO Bl MOKETE HACTPOUTDh COeHe-
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5.8.2

5.9

Hue ¢ 6a30i1 JaHHBIX, 3a/aB MMS I10/1b30BaTEJIsI U [1apoJib 6a3bl JaHHBIX
B Azure; Baille MMs I10JIb30BaTe/Isl ¥ MApOjib HE HAXOOSATCS B Cpele pas-
paboTKM 1, CJIELOBATEIbHO, IYYIIE 3aIVILeHbI.

Co3danue u muzpayus 6a3bl OGHHbIX

Korma Baie mpuaoskeHue 1 ero 6asa JaHHBIX paboTaloT Ha Be6G-cepBepe,
yrmpasjeHue 6a30i1 JaHHBIX MeHseTcsl. Ha KoMIbioTepe, 1CIIONIb3yeMOM
IJIST pa3paboTKy, MOXKHO JIeJIaTh C 6a30ii JAHHBIX ITPAKTUYECKY BCE, UTO
YTOIHO, HO TTOC/Ie Pa3BePThIBaHMS Ha BeO-cepBepe mpaBujia MOTYT U3Me-
HUTHCS. TO, YTO BbI MOXKETE JeIaTh ¢ 623071 JAHHBIX, 3aBUCUT OT XOCTa VJIN
6U3HeC-TIpaBWI Balleil KOMITAaHUN.

Hamnpumep, Bepcust mpuiaoskenust Book App 13 mepBoro usgaHust 3Toi
KHUTY GbliIa pa3sMellleHa Ha peHTabes1bHO (merieBoii!) miaTdopme obiie-
ro xoctuHra (WebWiz), 4To He ITO3BOJISIIO MPWIOKEHNIO CO3[aBaTh VIIN
yoanaTh 6a3y maHHbIX. KpoMe 3TOTO, S MCIIONIb30BA 0OJIAUHYIO0 CUCTEMY
Microsoft Azure, B KOTOpPOif MOTY yIaJISITh M CO3[aBaTh 6a3y JaHHBIX, HO
co3gaHue 6a3bl JAHHBIX 3aHMMAaeT MHOTO BpEMEHN.

CaMblif IIPOCTOJi MTOAXO, KOTOPbIii paboTaeT BO BCeX CUCTEMAaX, C KO-
TOPBIMM 51 CTAIKMUBAJICS, — 3aCTABUTh CUCTEMY XOCTMHTA CO3HATh ITYCTYIO
6a3y JaHHbIX, a 3aTeM ITPUMEHUTb KOMaH/IbI I/ U3MEHEHMS ee CTPYKTY-
pbl. CaMbIii IPOCTO¥ €I1OoCcO6 — CaeaaTh 3TO C MOMOIIbI0 MUTPAIK, O KO-
TOPOVA 5T ceifuac paccKasky, HO €CTh ¥ APYTUE CIIOCOOBI.

NMPEOAYMPEXOEHUE Tlpexxge yeM HauaTh, OOJIKEH Tpemyripe-
IUTh BaC, YTO K M3MEHEHMIO CTPYKTYPbI 0a3bl JaHHBIX caiiTa He-
00XOOMMO TOOXOAUTh OCTOPOKHO, OCOOEHHO eCIy 3TO KacaeTcs
caiiToB, paboTAONIMX KPYIJIOCYTOYHO U 6e3 BBIXOZHBIX, KOTOPbIE
IOJIKHBI IIPOJO/IKATh PaboTaTh BO BpeMsl M3MeHeHMs: 6a3bl JaH-
HbIX. MHOTO€ MOKeT ITOJTH He TaK, ¥ 3TO MOKeT IIPMBECTH K IIOoTepe
IAHHBIX UJIM BBIBECTU CAT U3 CTPOSI.

B 3TOJ1 IM1aBe onychIBaeTCs CUCTEMa MUrpaLuii. DTO XOpollas CUCTEMA,
HO Y Hee eCTb CBOM OrpaHUYEHNS.

B m1aBe 9 mpeacTaB/ieHbl pasHble MMOAXOAbI MUIpaLuy 6a3bl TaHHbIX,
KaK ITPOCThIE, TAK U CJIOKHbBIE, M 0O6CYKIAIOTCS TUTFOCHI I MYHYChI KasKI0TO
MOAX0JaA.

Ucnonvsoearue pynkyuu muzpayuu e EF Core
0219 U3MeHeHus1 cmpykmypeol 6a3bl 0GHHbIX

B 3TOM pasgesie OnmuchIBAeTCs, KaK MCI0Ab30BaTh MUTPALIUM OIS OOHOB-
JieHus1 6a3bl JAHHBIX.

MO3KHO MCITO/Ib30BaTh MUTPALIVM ¥ Ha KOMIIbIOTEpe, Ilie BeJeTcsl pas-
paboTKa, 1 'y cebst Ha XOCTe, HO, KaK 00bsSICHEHO B pasmere 5.8.2, Haubosee
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CJIOKHBIM BapMaHT — 3TO 6a3a JaHHBbIX Ha BeO-xocTe. B 3TOII KHUTe ecTh
Lesias ™masa (iaBa 9), MOCBsIIeHHAass MUTPaLVsIM, & B JAHHOM pasfelie
TpecTaBieH 0030 UCHOIb30BaHMsI MUTpanyii B mpuwioxkeHusx ASP.NET
Core.

O6HoeneHue paboyeli 6a3bl IAHHbIX

Kaxk BbI, BO3MOKHO, IOMHMTE 13 IJIaBbl 2, B KOTOPOJ KPAaTKO MpeaCcTaB-
JIeHbl MUTPAIMM, B KOHCOM OycreTdyepa nmakeroB Visual Studio moskHO
HabpaTh ABe KOMaH/bI:

Add-Migration — co3maeTr KOJ MUTpalMU B BallleM MPUIOKEHUU [JIs
CO3JIaHMsI VIV OOHOBJIEHUSI CTPYKTYPBI 6a3bl JaHHBIX;
Update-Database — mpuMeHsIeT KO MUTpaIyi K 6a3e TaHHbIX, Ha KO-
Topyto ccbiaetcss DbContext.

C mepBOii KOMaHJO# BCe B MOPSIAKE, HO BTOpas KOMaHIa OGHOBUT
TOJIbKO 6a3y AaHHBIX 110 YMOIUaHMIO, KOTOpas, CKOpee BCero, Oymer Ha-
XOIIUTHCS HA KOMITBIOTEPE, ITie BeHeTcs pa3paboTka. ITo He pabouas 6asa.
YTO IPOMCXOAUT, KOTZA Bl XOTUTE Pa3BEPHYTh CBOE BEG-TIPUIOKEHNE Ha
KaKOM-TO Be6-X0CTe, a 6a3a JaHHbIX HAXOAUTCS B COCTOSIHUM, HE COOTBET-
cTByIoIeM Komy? ITpy MCHIONb30BaHUM MUTPALIMIl €CTh YeThIpe criocoba
06HOBUTH pabouyio 6a3y JaHHBIX:

MOXHO TOTIPOCUTH MPUJIOKEHME TIPOBEPUTH U OOGHOBUTH 6a3y JaH-
HBIX BO BpeMsI 3aITyCKa;

MOXXHO TTPUMEHUTb MUTPALIMIO K 6a3e TaHHBIX B KOHBeliepe Hempe-
PBIBHOI MHTerpanuu (continuous integration, CI) u HenpepbIBHOM
nmocTtaBku (continuous delivery, CD);

Yy Bac MOXeT ObITh OTHEIbHOE MPWIOKEHUE AJIST MUTparuu 6asbl
JIaHHBIX;

MOXHO 13BJIeUb KOMaH bl SQL, Heo6X0mMMbIe /1)1 OGHOBIEHUS 6a3bI
JIAaHHBIX, & 3aTEM UCII0Ib30BaTh KaKO-TO MHCTPYMEHT, YTOOBI IIPK-
MEHUTH 3TV KOMaH/IbI K CBOeH paboueii 6a3e JaHHBIX.

Campblii IPOCTOV BApMaHT — MMEPBbIN, KOTOPBIN S 34,€Ch U OMHUIILY. Y HErO
€CThb OTPaHMUEHMSsI, HAIpUMep OH He IpegHa3HaueH i1 paboThl C He-
CKOJIbKMMM 5K3eMIUISIpaMy Be6-XOCTUHTa (B Azure 3TO Ha3bIBAETCS 20-
PU3OHMANbHBIM Macuimabuposaruem — scaling out). Ho 3acTaBUTh MPUITO-
SKeHMe BBIMOJHUTD MUTPALIMIO TIPOCTO, ¥ 3TO XOPOIINI OTHPABHOI IIar
B UcTionb3oBauuu murpanuu B ipmioskeHun ASP.NET Core.

MPEOYMNPEXOEHUE Microsoft Bce ke pekoMeHIyeT OOHOBJISITh
pabouyio 6a3y JaHHBIX C TOMOIIIbI0 KoMaHa SQL, UTo sIBJITeTCs Hau-
6osiee HalesKHBIM CrIoco60M. Ho f1jist 3TOrO TpeOGyeTCsl BbITIOTHUTD
JOBOJIbHO MHOTO IIIArOB ¥ MCIOMb30BaTh MHCTPYMEHTBI, KOTOPHIX
MOKeT He ObITh y BacC TOJ, PYKOii, TOITOMY s paCCKaXky O CaMOM
MPOCTOM TIofiXofie ¢ Database.Migrate. B maBe 9 paccmaTpuBaoT-
€S BCE acMeKThl MUTpalmit 6a3 JaHHbIX, BKIOUAs TIPEMMYIecTBa
M OTPaHUYEHNS KAXKAOTO MOX0/a.
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5.9.2 3acmaensem npunoxerue 06Hosumb 6asy 0aHHbIX
npu 3anycke

[maBHBIM NpeMMYyIIECTBOM TOTO, YTO Ballle MPUIOKeHME TPUMEHSET JI0-
Oble He3aBepIIeHHbIe MUTpaIMK 6a3bl JAHHBIX [IPY 3aITyCKE, SIBJISIETCS TO,
YTO BBl He 3a0ymeTe chenaTh 3TO: pa3BepThIBaHME HOBOTO MPUIOKEHMS
OCTaHOBUT CTapOe MPWIOKEHNUE, a 3aTEM 3aIMyCTUT HOBOe. J106aBUB KO,
BBITOTHSIOIINIACS TIPU CTapTe NPUIOKEeHMSI, MOKHO BbI3BaTh METOJ, Con-
text.Database.Migrate, KOTOpBI/i IPMMEHUT BCE OTCYTCTBYIOILIME MUTPA-
MM K 6a3e JAHHBIX O 3aITyCKa OCHOBHOTO MPUJIOXKEHMSI — BCE MPOCTO,
II0Ka He Mpoun30iiaeT c60ii, 03TOMY B IIaBe 9, IOCBSIIEHHOM MUTPALISM
6a3 maHHbIX, 06CY)KIAIOTCS BCE 9TM BOMPOCHI. HO 1MOKa OCTaHOBMMCST Ha
MIPOCTOM TOAXOJE.

PemMB NpyMMeHUTb MUTPALIMIO TIPU 3aIlyCKe, HY)KHO PEIlUTD, IJie Bbl-
3bIBATh KOJ, MUr'paLV. PEKOMEHIyeMbIi1 TTOaX0[ K 106aBAEHNUIO JII060T0
Kona sarrycka B mpwioskeHuie ASP.NET Core cocTOUT B TOM, UTOGbI fo6a-
BUTb €r0 B KOHeI] MeTofila Main B kiacce Program nipuioskenuss ASP.NET
Core. OGbIUHBII KOZI M3 MeTOAA Main MOKa3aH B 3TOM ()parMeHTe Koja:

public static void Main(string[] args)

{
}

CreateHostBuilder(args).Build().Run();

JIyuiuit crioco6 mo6aBUTh KOO MUTPAIlMM — CO3aTh METO, paciiupe-
Husl, comepskaiunit kom EF Core, KOTOPBINi BbI XOTUTE 3aITyCTUTD, U J06a-
BUTb €ro IocJjie Bbi3oBa CreateHostBuilder(args).Build(). B cienyonem
nuctuHre nokasaH kinacc ASP.NET Core Program ¢ omHOV HOBO¥ CTPOKO¥
(BBIZIETIEHHOI KUPHBIM IIPU(TOM), T0OaBIEHHON [OJiT BbI3OBA HAIIIEro
MeTona pacumupenus MigrateDatabaseAsync.

MPUMEYAHUE B arom pasgene s1 6yay MCIIOIb30BaTh KOMaH/bI
async/await. ITompo6Hee 0 HUX paccKasbiBaeTcs B paspese 5.10.

Jiuctnur 5.12  Knacc ASP.NET Core Program, BK/IlO4as METOA
AN MUrpaumum 6asbl AAHHbIX

Bbl usmeHgete Meton Main, utobbl OH CTan

public class Program ACUHXPOHHBIM U MOXHO 6b110 UCMONb30BaTb KOMaHAbI
{ async/await B metoae MigrateDatabaseAsync
public static async Task Main(string[] args) <
{

Bbi3biBaeT MeToA,

pacwmpenus

AnAa Murpau.uu
6a3bl JaHHbIX }

var host = CreateHostBuilder(args).Build(); =
awailt host.MigrateDatabaseAsync();

JTOT BbI30B BbINONHUT MeTOA, Startup.
await host.RunAsync();

Configure, KoTOpbIi HacTpauBaeT CEPBMUChI
BHEApPEHUS 3aBUCUMOCTEN, Heo6XoauMbIE Ans
HaCTPOI KK U MUrpaLm 6asbl AAHHbIX

//.. OCTanbHOW KOA He MoKa3aH;

} B koHLie 3anyckaeTca
npunoxexue ASP.NET Core
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MeTon, MigrateDatabaseAsync JOmKeH comepykaTh BeCh KO, KOTOPbIi
BbI XOTUTE 3aITyCTUTh ITPU 3aITyCKe IJIs MUTPALIUU U, BO3MOSKHO, 3aTI0JIHe-
HMs 6a3bl JAaHHBIX. B cjiemyiomeM JIMCTUHTE MOKa3aH OOVMH U3 IIPUMEPOB
TOTO, KaK UCIOAb30BaTh 3TOT METOZ, IJIsI MUTPALIUN.

Jluctunr 5.13  Mertop pacwmpeHuns MigrateDatabaseAsync
Ang Murpauum 6a3sbl AaHHbIX

Co3paeT nocTaBLuMKa CepBUCOB € 06n1acTbio AeicTBUA Scoped.
Co3paeT MeToA pacluMpeHus, Mocne Bbixoaa U3 6n10Ka using Bce cepBuChbl GYAYT HEAOCTYMHDI.
KoTOpblit npuHuMaet IHost ITOT NOAXOA ABNAETCA PEKOMEHAYEMbIM CMOCOBOM NONYYeHus

public static async Task MigrateDatabaseAsync ~CePBMCOB 3a npeaenamu HTTP-3anpoca
(this IHost webHost)

{

using (var scope = webHost.Services.CreateScope()) <=

{
Bbi3blBaeT var services = scope.ServiceProvider; Cozpnaet aksemnnap DbContext,
komanpy EF Core, ~ using (var context = services XM3HEHHBIV LMK/ KOTOPOro COCTaBAseT
MigrateAsync, .GetRequiredService<EfCoreContext>()) | Tonbko BHeWHHi1 onepaTop using
4T06bI NPUMEHUTD
BCe He3aBepLUEHHbIe try

MUrpaumMmu npyu 3anycke
await context.Database.MigrateAsync();

// Momewaem copa nwboe cnoxHoe 3anosnHeHue 6asbl AAHHbIX

Yvy

Mpu HeobxoaMMoOCTH } Ecnu BO3HMKaeT UCK0YEHHe,

MOXHO n06aBuTb cloaa  catch (Exception ex) Bbl perucTpupyete uHbopmaumio,

MeTop, Ans obpabotku  { 4T06bI MOXHO 6bINI0 €€ AMArHOCTUPOBaTL
CIOXHOTO 3aMo/HEHHS var logger = services

6a3bl AAHHbIX .GetRequiredService<ILogger<Program>>();

logger.LogError(ex,
"An error occurred while migrating the database.");

throw;
} Bblpaet ucknoueHue noBTopHO, NOTOMY

} 4TO Bbl HE XOTUTE, 4TOGbI NPUNOXKEHHE
} npononxano pabory, ecm BO3HUKaeT
} npo6nema ¢ Murpaumeit 6asbl AaHHbIX

[TocnemoBaTenbHOCTh BBI30BOB B Hayajle JIMCTUHTA — 3TO peKOMeHye-
Mblif crioco6 monyuenus konuu DbContext BHyTpu Metoma Configure
B kiacce ASP.NET Core Startup. 9TOT Kof, co3gaeT sk3eMIuisip DbContext
C >KM3HEHHbIM LIMKIOM Tuma scoped (cM. paszen 5.3.3), KOTOPbIit MOKHO
6e30MacHO UCIIOIb30BATh I JOCTYTIA K 6a3e TaHHbIX.

KitoueBble KOMaH[IbI B JUCTUHTE 5.13 BHYTpu 6s10Ka try (BbIIEIE€HbI
SKUPHBIM 1IpudTOM) Bei3biBatoT KoMaHAy EF Core MigrateAsync. OHa mpu-
MeHSIeT JII0OYI0 CYIIeCTBYIOUIYI0 MUTPALIMI0, KOTOpasi ele He Gblaa Mpu-
MeHeHa K 0a3e TaHHbIX.

EF6 Tlogxom EF Core K HacTpoiike 6a3bl JAHHBIX OTJAMYAETCS] OT
rojaixoa, ucrnosibzyemoro B EF6.x.
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[Tpu nepBoMm uctonb3oBauuy DbContext EF6.X BbIIOIHSIET Pas3/INUHbIe
IIPOBEPKM, IIPUMEHSST UHUYUAAU3amopsl 6asst 0aHHsix, Torna kak EF Core
BOOOIIIE HMYETOo He fiesiaeT ¢ 6a30ii JaHHbIX Py uHMInanusanun. Cieno-
BaTeIbHO, AJIs1 06pabOTKM MUTPAIMil HY)KHO J06aBUTh COOCTBEHHBIN KO,
O6paTHas CTOPOHA COCTOUT B TOM, UTO HY)KHO IMCaTh KO, HO €CTh U TI0-
JIOKUTEIbHBI/A MOMEHT: BbI MOKETE TOJTHOCTbI0O KOHTPOJIMPOBATh ITPOMC-
xXognsiiee.

HACTPOMNKA HAYAJIbHOIO COAEPXXMMOIO BA3bl NMPU 3ANYCKE

[Tomymo murpauum 6asbl JaHHBIX, MOXKHO OJHOBPEMEHHO H00aBJISITh
B Hee TaHHbIe 10 YMOTYaHNIO, 0OCOOEHHO eC/IM OHa ITyCcTasl. DTOT Ipollece,
Ha3bIBaeMblii 3anoyiHeHuem 6a3bl JAHHBIX, BKIIOUAET B ce0s mobaBiieHue
MICXOIHBIX JAHHBIX B 0a3y JaHHBIX MM, BO3MOXKHO, OGHOBJIEH e JaHHBIX
B cylecTBYyomIeli 6aze. OCHOBHOI CITOCO6 3aMIOJTHUTH 623y CTaTUYeCKUMMU
JIaHHBIMM — 3TO MUTpAIVs, 0 KOTOPOIi 1 pacckasky B iaBe 9. [Ipyroii Bapu-
aHT — 3aIyCTUTh HEKUIt KOJ, Toc/ie 3aBepiieHust MUTpalun.

DTO TI0Ie3HO, eC/IM Y BaC eCTh AMHAMMUUecKue JaHHbIe MJIM CJIOXKHbIE
OOHOBJIEHMSI, C KOTOPBIMM HE MOSKET CITPABUTHCS 3aII0THEHME.

[TprMepoM BBITIOJTHEHMS KOl TI0C/Ie MUTpALM SIBJISIeTCs Jo0aBIeHe
IIPUMEPOB KHUT C aBTOpaMM, OT3bIBAMM U T. . B puioxkeHne Book App,
€C/IM TaM ellle HeT KHUT. [IJIs1 9TOTO cO3aeTcss MeToH, paciuvpeHus Seed-
DatabaseAsync, MOKa3aHHbI B CienyionieM jguctuHre. Kom mobasmsiercs
IocjIe BbI3oBa MeTona Database.MigrateAsync u3 aucTuHra 5.13.

Jiuctuir 5.14 Haw meTopa paclumnpenusa MigrateAndSeed

MeTop pacumpennus,
npuiumatowwmit DbContext

public static async Task SeedDatabaseAsync
(this EfCoreContext context)

{ {f (context.Books.Any()) return: Ecnum ecTb yxe cywwiecTBytoLme KHUMM, BbIXOAUM
1T {context.Books. Any return; M3 METOAQ, TaK KaK A06aBASTb UX HE HYXKHO
context.Books.AddRange( B 6a3e AaHHbIX HET KHUT, 03TOMY Bbl

EfTestData.CreateFourBooks()); 3ano/HseTe ee AaHHbIMU; B 3TOM Cy4ae
await context.SaveChangesAsync(); Bbl 06aBASAETE KHUTU MO YMONYAHUIO

}

Boi3biBaetcsa Metop SaveChangesAsync
ANs 06HOBNEHMS Ga3bl AAHHBIX

Vcrionb3yst MmeToq SeedDatabaseAsync, BbI ITpoBepsieTe, eCcTh iU B 6ase
JaHHBIX KaKue-1nbo KHUTHM, a 3aTeM mobaBisieTe MX, TOJbKO ecian 6a3a
IaHHBIX ITyCTa (HampuMep, TOJIbKO YTO CO3[aHa). ITO MPOCTO MpuUmMep,
a BOT U Apyrue:

3arpyska JaHHbIX M3 (aitna mpu 3amycke (CM. Kiacc SetupHelpers
B CEPBUCHOM CJioe B CBsSI3aHHOM perno3utopun GitHub);
3aroJIHeHYe NOTMOJHUTENbHBIX JaHHBIX MOCIe ONpeneneHHOM MUT-
panuy — Halpumep, ecIu Bbl J0O6aBMIM CBOMCTBO My cTonberr Full-
Name 1 XOTUTE 3aIIOJIHUTD €T0 U3 CTOJIO10B FirstName 11 LastName.
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MPEAYNPEXOEHUE 4 mpo6oBan 0GHOBUTD GOJBIIYIO 623y JaH-
HbBIX, KaK B TIpeJbIayIieM rnpumepe ¢ FullName C IecsTKaMu ThICSY
CTPOK, ¥ MHe 3TO He yaanoch. Ommbka Mpou3olia U3-3a TOro,
YTO 0O0HOBJIeHMe 6bITO BhIMONMHEHO uepe3 EF Core, u mjig 3amycka
nipuiokeHuss ASP.NET Core moTpe60oBasioch TaK MHOTO BpeMeHM!,
YTO B Azure MCTEKJIO BpeMsl OKuaaHus Be6-mpuiokenus. Termepb
s 3HAI0, YTO MHE CJIeJOBAJIO BHIMIOJHUTh OOGHOBJIEHME C TIOMOIIILIO
SQL B murpaiiuu (cM. mpumep B pasmesne 9.5.2), 4To 6bU10 6bI Ha-
MHOTO BbICTpEe.

Eci BbI XOTHUTE 3aITyCTUTD CBOI METO/I, IS 3aTIOJIHEHMS 6a3bI JAHHBIX
TOJIBKO IIOC/Ie TIPMMEHEeHUSI HOBOV MUTpalun, TO MOKHO MCIIOJIb30BaTh
meTof DbContext Database.GetPendingMigrations, UYTOOBI OTYYUTH CITN-
COK MMTpaIyii, KOTOpbIe JO/DKHBI OBITh MPUMEHEHbI. Eciiu 3TOT MeTo[
BO3BpalllaeT MyCTYy0 KOJJIEKIINIO, B TEKYILel 6ase MaHHBIX HET He3aBep-
LIeHHOM murpanuu. Bei3oB MeTona GetPendingMigrations HY>KHO AeaTh
0 BbI30Ba Database.Migrate, ITOCKOJIBKY KOJUIEKLMSI HE3aBEPILIEHHBIX
MUTpaLuii 6ymeT mycTa mocie 3aBepiieHns paboThl MeToma Migrate.

EF6 B EF6.x xomanga AddMigration mobasiser kiacc Configura-
tion, comepsKalMii METO IO, Ha3BaHMeM Seed, KOTOPbIN 3amyCcKa-
eTCsl KaKAplii pa3 rpu 3amycke npuioxenus. EF Core mcrionbsyet
MeToq, KoHburypauuu HasData, IMO3BOMSIOMINIA OTIpenesTh JaH-
Hble, ToOaBJIsIeMbIe BO BpeMs MUrpauym (rjasa 9).

Ucnone3oeaHue async/await ona ayqueil
macwmabupyemocmu

Async/await — 3TO Cpe[iCTBO, MO3BOJISIONIEE PA3PaOOTUNKY C JIETKOCTHIO
UCIIO/Ib30BaTh ACUHXPOHHOE NpozpammuposaHue, 3amyckas 3amauy Ia-
pasuienbHO. [Io 3TOro MOMeHTa B JaHHOM KHUTE S1 He UCIO0Ab30BaJl async/
await, ToTomMy 4TO He 0GBSICHIII, YTO 9TO TaKkoe. Ho Hy>KHO 3HaTh, UTO B pe-
aJIbHBIX TIPUJIOKEHUSIX, TAe OJHOBPEMEHHO BBITIOTHSIETCS HeCKOIbKO 3a-
nipocoB, Hanipumep ASP.NET Core, 60JbIIMHCTBO KOMaH I 6a3bl JaHHBIX
6yIeT UCII0b30BaTh async/await.

Async/await — o61MpHas TemMa, HO B 3TOM pasfieJie Bbl y3HAETE TObKO,
KaK MCIT0JIb30BaHMe JAaHHOIO MaTTepHa MOXKET YIYUIIMTh MacIITabupye-
mocTb npuaoskeHus ASP.NET Core. OH menaeT 3TO, BICBOOOXKIAsI pecyp-
CbI, OK1As, TOKa cepBep 6a3bl JAHHBIX BBIMOTHUT KOMaHIy (KOMaH/IbI),
KoTopyto(bie) EF Core mmonpocui ero BbITIOJTHUTb.

MPUMEYAHUE Ecwm xoTuTe y3HATh OOJbIIE O APYIUX QYHKIMSIX
async/await, Takux Kak rapaJijieJibHbIi 3aITyCK 3a/1a4, 03HAKOMbTECh
¢ mokyMeHTaiuei Microsoft Ha crpanuie http://mng.bz/nM7K.
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Uem nammepH async/await noneseH e 8e6-npunoxeHuu,
ucnonv3yrwem EF Core

Korma EF Core obpaiijaetcst K 6a3e JaHHbBIX, €My HEOOXOAMMO TOXKIATh-
cs1, TIoKa cepBep 6a3bl JAHHBIX 3aITyCTUT KOMAaHAbI 1 BEpPHET pe3yibTar.
B ciayuae ¢ 60bIMy HabopamMy JaHHBIX M/MUJIM CIOXKHBIMM 3arpocaMm
3TOT MPOIeCC MOXKEeT 3aHITh COTHM MWIIMCEKYH[, MM Jaske CeKyHH. 3a
9TO BpeMsI BeO-TIpUJIOKeH e YepsK1BaeT IMOTOK 13 IyJia ITIOTOKOB MPUJIO-
skeHMst. KaxkmoMy MOIK/IIOUeHNI0 K BeO-TIPUIIOKEHUIO HYKeH OT/IeIbHbIi
MOTOK U3 ITyJia TOTOKOB, U CYILleCTBYeT BepXHUIL Tpefer.

Ncnonb3oBanue Bepcuu koMaHabl EF Core ¢ async/await o3Hauaer, 4To
TeKYIIMA IT0Tb30BaTENIbCKIIA TIOTOK BEICBOOOKIAETCS IO TEX ITOP, TTI0KA He
3aBepIINTCS TOCTYI K 6a3e JaHHBIX, [I09TOMY KTO-TO APYroil MOXKeT MC-
Mob30BaTh ero. Ha puc. 5.8 rmokasansl ABa ciaydas. B crydae A gBa 1mosib-
30BaTeIsI OHOBPEMEHHO ITOIYYalOT JOCTYII K CATY, UCTIOMb3YSI OOBIYHbIA
CMHXPOHHBIN AOCTYI, ¥ OHM KOH(QUIMKTYIOT, [IOSTOMY M3 ITyJla ITOTOKOB
TpebyeTcs ABa IOTOKa. B ciyuae B, eyt ToBOPUTH O TT0/Ib30BaTeie 1, peub
UIET O JOCTyIe K 6ase JaHHBIX C IJIUTEIbHBIM BPEMEHEM BbIITOTHEHMS
3a1poca, Te UCIOoIb3YeTCsT KOMaHa async AJist BbICBOOOKIEHMS ITOTOKa,
II0Ka OH OXKMIaeT 6a3y JaHHbIX.

DTO TTO3BOJISIET M0JIb30BATEIO 2 IOBTOPHO MCIOb30BaTh IIOTOK, BLICBO-
OOXKIeHHbI KOMaHI0 async, oKa Io/ib30BaTesb 2 O5kKuaaeT 6a3y JaHHbIX.

Cnyyait A: async/await He ncnonb3yetcs Cnyuait B: ucnonb3yetcs async/await
3,!1er [Ba OlHOBPEMEHHbIX NO/Ib30BaATENA 3anpoc K baze [aHHbIX OCYLLECTBAETCA Yepes
Ucnonb3yT OﬁblHHblﬂ, CIAHXpOHHbIIZ pocryn. KOMaHAy async, kotopas BbICBOﬁO)K,CLaeT MNOTOK, NOKa

Kaxgomy HyxeH notok, T1 v T2, 13 nyna nOTOKOB  OH XAeT OTBeTa 0T 633bl flaHHbIX

w w await ...
3anpoc |— - --3 3anpoc k 6aze LLaHHb;J(

I'Ionb3OBaTenb 1 Mon bsosaTenb 1

Monb3oBatens 2

Puc.5.8 Pasnunuusa B pocryne K 6a3e gaHHbIX. [lpy 06bI4HOM CUHXPOHHOM AOCTYne
K 6a3e AaHHbIX B cnyyae A Ans ABYX nonb3oBateneil HE06X0AUMbBI ABa NOTOKA.

B cnyuae B poctyn Kk 6a3e AaHHbIX CO CTOPOHBI Nonb3oBaTtens 1 BbinonHaeTcs

C NOMOLLIO KOMaHAbI async, KOTopas BbicBo6oxAaeT notok T1, aenas ero
[AOCTYMHBbIM ANA Nonb3oBatens 2

MPUMEYAHMUE Bonee noapo6HOe O6BSICHEHME TOTO, YTO J€/IaeT
rmaTTepH async/await B Be6-nipuaoskeHun ASP.NET, MOKHO ITpOYnK-
TaTh Ha cTpaHuiie http://mng.bz/vz7M.

Wcrnonb3oBaHue async/await yiydiraetT MacIiTabupyeMOCTb caiiTa:
Beb-cepBep CMOXKET OOCTYKMBATh OOJIbIIE T0JIb30BaTEeIel OMHOBPEMEH-
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HO. O6paTHast CTOPOHA COCTOMT B TOM, UTO BBIIIOJHEHNE KOMaH[I async/
await 3aHMMaeT HEMHOTO 60Jibllle BpeMeHM, [IOTOMY YTO BBIIOJTHSIETCS
6osnbie Kopa. TpebyeTcst HEGOBIIOM aHaIN3, YTOOBI TTOTYUUTD MTPABUIIb-
HbI/ 6a/IlaHC MacLITabMPyeMOCTH 1 IIPOU3BOAUTETbHOCTHA.

[9e ucnonv3oeame async/await dng docmyna K 6a3e 0aHHbIX?

Microsoft maeT yHMBepCaabHbI COBET — UCIOIb3YiTEe aCMHXPOHHBIE Me-
TOOBI B BeO-IIPWJIOKEHUM Be3fe, IJe 3TO BO3MOXKHO, ITIOTOMY UTO OHU
06ecITeunBaloT TYYIIyI0 MacIITabupyeMoCThb. IMEHHO 3TO S U IeJ1alo B pe-
QJIbHBIX TIPUJIOKEHMUIX. Sl He Jeay 9TOTO B Bepcusx mpwioskeHus Book
App B epBoIi M BTOPOI1 YaCTIX KHUTU TOIBKO IMOTOMY, YTO TIOHMMATh KO
6e3 omepaTopoB await HEMHOrO mpoiile, HO B yacTu I1I, koTopast 6bl1a 3Ha-
YUTEJIbHO yAyullleHa, Be3/le MCIOIb3yeTCs] aCMHXPOHHBIN PEXNUM.

CHHXpOHHBIE KOMAHIbl HEMHOTO OBICTpEE, UeM SKBMBAEHTHASI KOMaH-
Ila C MCIIOMb30BaHMEM async (cM. Tabs. 14.5, rme mMpMBOASTCS peaabHbIe
pasymumus), HO pasHuUIla BO BpeMeHY HACTOIbKO Maja, YTO COOIIofeHe
npaBuiia Microsoft «Bcerma ucmonb3yiiTe aCMHXPOHHbIE KOMAaHIbI B IIPY-
noxkeHussx ASP.NET» — 3To NpaBU/IbHbIN BBIOOD.

IMepexod Ha sepcuu KomaHd EF Core ¢ async/await

[To3BonbTe HAyaTh C AEMOHCTPALMM METO[A, BbI3BIBAIOLIEIO aCMHXPOH-
Hy10 Bepcuio KomaHas! EF Core; mo3ske s 06bsicHIO ee. Ha puc. 5.9 mokasan
aCHMHXPOHHBI MeTOJ, BO3Bpallalolii 061ee KOIMUYECTBO KHUT B H6ase.

ACHMHXPOHHbIE MeToAbI BO3BpaLLakoT TN Task, Task <T>
Wnn apyroii Tun, nofo6HbIi Task. B aaHHOM cnyuae
Bo3Bpatuaetcs Task <int>, noromy uto pesynsratom MeToaa
ABNAETCA Lenoe Tna int
public async Task<i
GetNumBooksAsync(__—— [10 COnaweHmo UMS aCHHXPOHHOFO MeToAa
EfCoreContext [DOMKHO 3aKaHuMBaTbCs Ha Async

B EF Core uMeeTcsi MHOXeCTBO
ACMHXPOHHBIX BEPCHiA 0ObIYHBIX
KomaHp. CountAsync Bo3BpaLyaet
KO/IMYECTBO CTPOK B 3anpoce

return await:}**\\\\\\\
context.Books

.CountAsync () ;

4

—— KnioueBoe c110Bo await ykasbIBaeT TOUKY,
B KOTOPO#4 MeTOp, BYAET XAaTh, NOKa He BepHETCS
ACUHXPOHHBIN METOA, KOTOPbIN OH BbI3bIBAET

Puc.5.9 AHnaToMMs acCMHXPOHHOro MeToAa C BblAeNIEHUEM YacTel Koaa, KOTopble OTIMYAIOTCS OT
006bIYHOr0 CUHXPOHHOIO MeToaa

EF Core comepXUT aCMHXPOHHYIO BEPCUIO BCEX IPUMEHMMbIX KOMaH/I,
Y KakKI 0¥ U3 KOTOPBIX €CTh MMSI ME€TOM,a, OKaHUMBaroleecs: Ha Async. Kak
OBLJIO ITOKA3aHO B IIPeIbIAYIIEeM IIpMMepe C aCMHXPOHHBIM METOOM, He-
00X0IMMO MPUAATh «ACMHXPOHHOCTb» METOY, IMIe Bbl BhI3bIBAETE ACUH-
xpoHHyto komaHay EF Core.
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[TpaBUIO COCTOUT B TOM, UTO TOCTA€ MUCIOJIb30BAHUSI 3TO KOMaHAbI
7106071 BBI3BIBAIOIINII KO, TOKEH JIMGO ObITh ACMHXPOHHBIM METOMIOM,
160 Bo3BpaliaTh 3amavy (Task) HampsMyio, ITOKa OHa He JOMIET 0 BbI-
3BIBAIOIIETO KOJIAa BEPXHETO YPOBHS, KOTOPBIi TOJDKEH 06paboTaTh ee
acuuxpoHHO. ASP.NET Core nognepskuBaeT aCMUHXPOHHOCTbD JJI5I BCEX OC-
HOBHbBIX KOMAaH/I, TAKMX KaK MeTO/IbI Ie/iCTBUSI KOHTPOJIJIepa, TO3TOMY 3Ta
CUTYaLMs He SIBJIIEeTCS MPo06eMOoli B TAKOM IPUIOKEHUMN.

B crenyromieM nyMcTMHTe ITOKa3aHa aCMHXPOHHAsS BepCcusl Halllero Me-
Toma meiicTBus Index u3 HomeController ¢ YacTsIMM, KOTOpbIe HEOOXOMM-
MO M3MEHMUTbh, UTOOBI 9Ta KOMaH/a MCIOIb30Baia aCMHXPOHHBIN JOCTYII
K 6a3e JaHHbBIX. ACMHXPOHHBIE YACTH BbIIEIE€HbI SKUPHBIM IIPUPTOM.

Jiuctuur 5.15  AcuHXpOHHbIY MeToa aeicTBus Index u3 HomeController

public async Task<IActionResult> Index

(SortFilterPageOptions options) Meroa aeiicteus Index aenaetca
{ aCMHXPOHHBIM C OMOLLbIO KAIOYEBOTO

C/10Ba async, a BO3BpaLLAeMblil TUM BOMKEH
6biTb 06epHYT B 0606LLEHHYI0 3afa4y

var listService =
new ListBooksService(_context);

var bookList = await listService HyxHo noxpaatbes pesynbrata MeToaa
.SortFilterPage(options) ToListAsync, KoTopblit sBAsieTcs
-ToListAsync(); ACUHXPOHHOI KOMaHAO

return View(new BookListCombinedDto MosHo usmenutb Metoa SortFilterPage
(options, bookList)); Ha aCMHXPOHHbIH, 3amenuB .ToList()

} Ha .ToListAsync()

[TocKkoaBKY MbI ITPOEKTMPYEM Halll MeTof, SortFilterPage Takum 006-
pasoM, 4ToObI OH BO3Bpailan IQueryable<T>, U3MEHUTh AOCTYI K 6Gase
JaHHbBIX HA AaCMHXPOHHBI HECTIOXKHO: 3aMeHnTe MeTof ToList Ha ToList-
Async.

COBET Kopn 6M3HeC-TOTUKM YaCTO SIBJISIETCS XOPOIIMM KaHIuaa-
TOM JJIS1 MCITOJIb30BAHMST ACMHXPOHHBIX METOMIOB TOCTYIA K 6a3am
IaHHBIX, TOTOMY UTO MX JOCTYI K 6a3e JaHHbIX HEPEIKO COmEPSKUT
CJIOKHBIE KOMaH/IbI IJIS1 YTeHMSI U 3aMCy JaHHbBIX. S co3am acH-
XPOHHbIE Bepcuy BizRunner Ha CIyJait, eciv OHM BaM ITOHA06SITCS.
BsI MOsKeTe HaiiTV X B CEpBMCHOM CJIoe B KaTasiore BizRunners (cm.
http://mng.bz/PPlw).

Ene ogHa yacTh aCMHXPOHHOIO Koaa — 3To CancellationToken, mexa-
HM3M, [TO3BOJISIIOIIMIA OCTAHABIMBATh ACMHXPOHHBI MEeTOA, BPYUHYIO UJIN
no tarim-ayty. Bce acuuxponHbie komaHabl LINQ n EF Core, Hanpumep
SaveChangesAsync, TPUHMMAIOT HeoOs3aTenbHbIi CancellationToken.
B paspgene 5.11 mokasaHo ucnonb3oBaHue CancellationToken mist ocTa-
HOBKM JIIOOBIX TTOBTOPSIIONIMXCS (DOHOBBIX 3a7au Mpu octaHoBKe ASP.NET
Core.
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5.11 BbinonxeHue napannenbHbiX 3a0a4:

Kak npedocmasume DbContext

B HEKOTOPBIX CUTYAIMSIX TTOJIE3HO 3aITyCKaTh O0iee OGHOTO MOTOKA KOfa.
I[Tox 3TUM s TTOIpa3yMeBal0 BhITIOTHEHME OTAIbHOI 3adauu — mapasieib-
HOro Habopa Kofa, KOTOPBIi BBITTOIHSIETCS «ONHOBPEMEHHO» C OCHOBHBIM
MpWIOKeHeM. S 3aKTI0UMIT CJIOBO «OIHOBPEMEHHO» B KaBBIUKM, IIOTOMY
YTO eCJTM IIPOLIeCCOP TOMbKO OIVH, ABE 3a1aUM JOKHBI MCITOIb30BATh €T0
COBMECTHO.

[MapasienbHble 3a4a4M MOJE3HBI B PA3JIMYHBIX CTydastx. JJOMyCTUM, BbI
ToJTyyaeTe JOCTYH K HECKOJIbKMM BHEITHMM MCTOYHMKAM, U HYKHO IIO-
IOKOATD, TIPEXKIE YeM OHM BEPHYT pe3yibTaT. MCIonb3yst HeCKOIbKO 3a-
Jlau, BBITIOJIHSIEMBIX TapajlIeJIbHO, BbI YIyUIlIaeTe MPOM3BOANTEIbHOCTD.
B mpyrom ciieHapuy y Bac MOXKeT ObITh JJIMTENbHAS 3aJaua, Harpumep
06paboTKa BBITIOIHEHNS 3aKa3a B GOHOBOM peskuMe. Bbl ncmonb3yeTe ma-
pasuleNibHbIe 3aaUl, YTOOBI He 6JIOKMPOBATh OOBIUHBIN ITOTOK ¥ HE IeJIaTh
CaiiT MeaJIeHHbIM ¥ HeBOCIIpuMMuMBbIM. Ha puc. 5.10 mokasaH npumep
(hoHOBOII 3aaul, B KOTOPOI1 MPOIIECC C IIUTETbHBIM BpeMEHEM BBITIOJN-
HEHMSI 3aITyCKAeTCs B APYTOM ITOTOKe, YTOOBI He 3a/Iep>KMBATh MT0JIb30Ba-
TeJs.

1. Monb3oBarenb npocut 2. feitcteue ASP.NET Core 4. Monb3oBaTenb MOXET 3aHUMATbCA
YTO-TO, Ha YTO HYXHO CTaBMT co0bLLEHME ANs DpYrMMU AeNaMu, U HUYTO ero
Bpems (hoHOBOI 3asauM B 04epenb He 3afiepXXuBaeT
M HEMEAIEHHO BO3BPaLLAETCS
[ ] Kakas-To 3anaua, kotopast [ ] Mpeaynpexaaem
j 3aiiMeT MHOTO BPEMEHM, 3anumaetca MoNb30BaTeNs,
HO NO/Ib30BATEN HE HYXEH Apyrumu YTO 3aAava
OTBET NPAMO Ceiiyac PR 3aBepLUeHa
Monb3osartens | | Monb3osatep | | f ‘
T
|
SignalR
(MoHoBas 3afava 3anyckaer npouecc | __ - B
C ANUTENbHBIM BPEMEHEM BbIMOHEHNA /
3.3apaua BbINONHSETCA B OTAENLHOM MOTOKE, 5. ®oHoBas 3agava ucnonb3yet 6ubAMoTEKY
4TO N03BONSET NOTOKY N0ONb30BaTENS SignalR, uTo6bl c006WHTL NONb30BaTENIO,
NpoAOMKUTL paboty YTO 33ja4a 3aBepLueHa

Puc.5.10 TepeHoc npoueccoB ¢ AUTENbHBIM BPEMEHEM BbINONHEHUS B (DOHOBYIO
3apauy, KOTOpas BbINOJHAETCA NapaieNlbHO C OCHOBHbIM CAaTOM, YTO AenaeTt

ero 6onee oT3bIBUMBLIM. B 3TOM npumepe 1 ucnonbsyio knacc ASP.NET Core
backgroundService ang 3anycka 3agayu ¢ AAUTENbHbIM BpEMEHEM BbIMOJIHEHUS.
Mo 3aBeplieHnu 3apaun npumMeHsietca SignalR ana o6HOBNEHMSA IKpaHa
nonb3oBaTesns € CO06LLEeHUEM O TOM, YTO ANUTENbHAA 3a4a4a YCMNELWHO 3aBeplleHa.
(SignalR - 3T0 GUGAMOTEKA, No3Bonsowasa npunoxeHuto ASP.NET Core otnpaBnstb
COO06LEeHUS NOAK/IHIOYEHHOMY KJIUEHTY)

3amycK napauiesibHbIX 3a7a4 OTHOCUTCS He ToJbKO K ASP.NET Core; aTo
MOXKET IIPOU30iTH B TI060M IpuioskeHny. Ho KpyIiHble BeO-TPUIOKEHUS
YaCTO UCIIOIB3YIOT 3TY QYHKIINIO, TOSTOMY I OO6BSICHIO ee B TaHHO I1aBe.
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Peliervie, KOTOPOE MbI CO3IaIMM, TIPEAICTABIISIET COO0I HOHOBYIO CITYKGY,
KOTOpast 3aITyCKaeTCs KasKObIit 4ac 1 perucTpupyeT KOIMUIeCTBO PelieH31it
Ha KHUrM B 6a3e JaHHBIX. DTOT IIPOCTO IpUMep MOKaKeT BaM, Kak CIe-
JIaTh IBE BeIl:

= MOMY4YUTH 3Kk3eMIuIssp DbContext i mapasuieIbHOTO 3aITycKa;
" JCIOJb30BaTh IHostedService fjig 3amycka (onoOBOI 3amauN.

Monyyerue 3xk3emnnspa DbContext dns napannenbHo20
3anycka

Ecnut BBI XOTUTE BBITIONHATH KO, ucronb3ywinuii EF Core mapannensHo,
TO He MOsKeTe MPUMEHSTb OOBbIUHBIN Toaxon K romyuenuio DbContext
TIPUJIOKEHNS, TIOTOMY UTO OH He SIBJISIETCS TOTOKOOe30IaCHbIM; HeJTb3s
MCIOIb30BaTh OAMH U TOT K€ 3K3eMIUISIP B HeCKonbkux notokax. EF Core
BBIOPOCUT UCKITIOUEeHIME, eC/TM OOHAPYKUTCS, YTO OAVH U TOT K€ 9K3eMII-
nsap DbContext mpuMeHsIeTCS B ABYX 3amavax.

[TpaBuibHBINM criocob 3actaBuTh DbContext paboraTth B (poHOBOM pe-
SKMMe — UCIOb30BaTh CEPBUC BHEIPEHNUS 3aBUCUMOCTEN C SKM3HEHHBIM
IMKIOM TuIa scoped. DTOT CepBMUC MO3BOJSIET CO3aBaTh yepe3 BHeApe-
HMe 3aBUCUMOCTeN YHUKaIbHbI DbContext a5t 3agaum, KOTOPYIO BbI BbI-
nonHsieTe. 111 3TOro HY>KHO cIesaTh TP Belu:

= TIOJYYUTh 9K3eMIUIAp IServiceScopeFactory, MCIIONb3Ysl BHEAPEHME
yepes KOHCTPYKTOD;

" JCIIOJb30BaTh IServiceScopeFactory 1Jist cepguca sHedpeHUs 3asucu-
Mocmeli ¢ }U3HeHHbIM YUKAOM muna scoped,

" JCIIOJIb30BaTh ITOT CEPBUC, YTOOBI MOMYUUTH 9K3eMIuIsip DbContext,
KOTOPBIA SIBJISIETCSI YHUKAJIbHBIM.

Jiuctuur 5.16 Metop, BHYTpU OHOBOM 3aAauu, KOTOpPbIi 06paLlaercs

K 6a3e AaHHbIX

Ucnonb3yer ScopeProviderFactory ans cospanus
HOBOTO NOCTaBILMKA BHEAPEHUS 3aBUCUMOCTEN IHostedService BbI30BeT 310T MeTOA,
€ XM3HEHHbIM LMKIOM TUna scoped N0 MCTEYEHUM YCTAHOBNEHHOTO Nep1oAa

private async Task DoWorkAsync(CancellationToken stoppingToken)

{

» using (var scope = _scopeFactory.CreateScope())

{ MoacunTbIBAET OT3bIBBI,
var context = scope.ServiceProvider UCMONb3Y: ACMHXPOHHBII METOA,.
.GetRequiredService<EfCoreContext>(); Mbi nepepnaem stoppingToken
var numReviews = await context.Set<Review>() MeToAy async, NOTOMY YTO 3T0
.CountAsync(stoppingToken); XOpoLLas npakTmka

_logger.LogInformation(

"Number of reviews: {numReviews}", numReviews); Peructpupyer urgopmaumio

3
}

M3-3a nocraBLumMKka BHEAPEHUS 3aBUCUMOCTEN C JKM3HEHHBIM LMKIOM TUNa scoped Co3AaHHbIH
ak3emnnsap DbContext 6yaet omimuatbes ot Bcex Apyrux 3ksemnasapos DbContext
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3mech ecTh BaXKHbBIIT MOMEHT: MbI ITPeIOCTaBIIsIeM ServiceScopeFacto-
ry KaXxmoii 3ajjaue, yTo6bl OHA MOIJIA MCIIONb30BATh BHEAPEHNE 3aBUCU-
MOCTeJ1 17151 TTIOTyYeHUsT YHUKaJIbHOTO 3K3eMIuisipa DbContext (1 JI06bIx
IPYTUX CEPBUCOB C XKM3HEHHBIM IMKJIOM THIa scoped). [ToMumo pemreHust
npo6seMsbl MoToKo6e3omnacHocTy DbContext, eciu Bbl BHITTOHSIETE METO],
MHOTOKPATHO, JIy4Ille BCETO MMETh HOBbII 9K3eMIuissp DbContext, 4TO6bI
IaHHbIE ITOCIeIHEro 3a1ycka He TIOBJIMSUTU Ha CJIeAYIONIUIA 3aITyCK.

5.11.2 3anyck poHosoii cnymobi 8 ASP.NET Core

Panee s ommcast, Kak MOMYYNUTh ITOTOKOGe30macHyio Bepcuio DbContext;
Terephb Bbl OyJieTe MCII0Ib30BaTh ee B POHOBOIT 3amave. CieAyIommuii mpu-
Mep He TaKOoJi CJI0KHBIN, KaK IT0Ka3aHo Ha puc. 5.10, HO OH OIMCHIBAET, KaK
MCaTh U 3aIyCKaTh (DOHOBBIE 3aaUN.

B ASP.NET Core ecTb BO3MOKHOCTD 3aITyCKaTh 3a7a4¥ B (OHOBOM pe-
skumMe. Ha camom feste ata cuTyarus He SIBJISeTCs Ipo6iemMoit 6a3bl maH-
HBIX, HO JJIS1 TIOJTHOTHI s MOKaxy BaM Kof. (PekoMeHIyi0 MPOCMOTPETh
cripaBouHyio mokymeHTaimio ASP.NET Core mo ¢bOHOBBIM 3amayaM Ha
cTpanuile http://mng.bz/QmOj.) B aToM JIMCTHHTe TTOKA3aH KOJI, KOTOPBIiA
BBITIONTHSIETCS B APYTOM MTOTOKE U BbI3bIBaeT MeToH, DoWorkAsync, TOKa3aH-
HbII B IMCTUHTe 5.16, KasKOblii yac.

Jiuctunr 5.17 ®oHoBas cnyx6a ASP.NET Core, Bbi3biBalolias METOA,
DoWorkAsync Kakabli1 4ac

IServiceScopeFactory BHeapsieTcs cepsucom
BHEAPEHUS 3aBUCUMOCTEN M UCNONb3YETCS HacnepoBaHue knacca BackgroundService o3Hauaer, uto atot
ANS CO3AaHUS HOBOI 06nacTn KNacc MOXeT HenpepbiBHO pa6oTatb B (HOHOBOM pexume

public class BackgroundServiceCountReviews : BackgroundService

{

YcTaHaBnMBaeT 3aAepXKKy MeXay
KaXAbIM BbI30BOM KOAQ ANS PerncTpaumm
KO/IMYECTBA OT3bIBOB

——————» private readonly IServiceScopeFactory _scopeFactory;

private readonly ILogger<BackgroundServiceCountReviews> _logger;

private static TimeSpan _period =
new TimeSpan(0,1,0,0);

public BackgroundServiceCountReviews(
R IServiceScopeFactory scopeFactory,
ILogger<BackgroundServiceCountReviews> logger)

{
_scopeFactory = scopeFactory;
_logger = logger;
} Y knacca BackgroundService ectb
metop ExecuteAsync, koTopbilii
protected override async Task ExecuteAsync Mbl nepeonpeaensieM, 4tobbl
(CancellationToken stoppingToken) [1,06aBUTb COOCTBEHHDBIN KOZ,
{
while (!stoppingToken.IsCancellationRequested) -
{ 3TOT LIMKN MHOTFOKPATHO
await DoWorkAsync(stoppingToken); Bbi3biBaeT Metoa DoWorkAsync,

nocJie Yero BbIMONHAET 3afEPXKKY
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await Task.Delay(_period, stoppingToken);

}

private async Task DoWorkAsync..
//CmoTpuTe AMCTUHT 5.16;

Heob6xom1mo 3aperncTpupoBaTh CBo0 (DOHOBYIO 3a/1aUy B ITOCTABIINKE
BHeApeHMs 3aBUCUMOCTeN ¢ MOMOIlbio MeToma AddHostedService. Korma
npuaokeHue Book App samyctutcs, Bama ¢boHOBas 3amava OymeT 3arry-
IeHa 1MepBoii, HO KOTJa OHa TOIa/eT Ty/a, IIe BbI3bIBAeTCSI aCMHXPOH-
HbIVi MeTOZ, ¥ UCIIONb3YyeTCsI orepaTop await, yrpaBieHue BO3BpalllaeTcs
K Komy ASP.NET Core, KOTOPBIii 3aITyCKaeT Be6-TIPUIOSKEHME.

5.11.3 [fpyeue cnoco6bl nonyyeHus Ho8020 3k3emnaapa DbContext

XoTs BHeZIpeHMEe 3aBUCUMMOCTEN — 3TO PEKOMEHIyeMbIii CITocob mosyve-
Hust DbContext, B HEKOTOPBIX CTyYastX, HAlIpuMep B KOHCOJIbHOM ITPUJIO-
SKeHUM, OHO MOKET ObITh He HAaCTPOEHO MM HeJOCTyIHO. Torma ecThb ABa
IPYIUX BapMaHTa, [IO3BOJISIOIINX ITOIyUYnThb 3K3eMIuisip DbContext:

nepemMectute KoHburypaiuio DbContext, mepeorpenenns MeTor On-
Configuring B DbContext 1 pazmecTtuB Kog, HacTporiku DbContext Tam;
UCIIONIb3YIATE TOT ke KOHCTPYKTOp, uTO U it ASP.NET Core, 1 Bpyu-
HYI0 BHeIpUTe MapaMeTpsl 0a3bl JAHHBIX U CTPOKY TMOAKITIOUEHMS,
KaK B MOZY/IbHBIX TeCcTax (CM. 1aBy 17).

O6parHasi CTOpOHA MEepBOTO BapMaHTa COCTOUT B TOM, UYTO B HEM UC-
nosib3yetcss GUKCUPOBAHHAS CTPOKA MOAKIIOUEeHMS, TTI09TOMY OH BCeraa
obpalaeTcst K OJHOM ¥ TO¥ ke 6a3e JAHHBIX, & ITO MOXKET 3aTPyIHUTD
pasBepThIBaHME B IPYTOil CUCTEME TIPU M3MEHEHUN MMeHU 6a3bl JaHHbIX
WY TapaMeTpoB. BTopoit BapuaHT — IIpeJoCTaBIeHMe TapaMeTpoB 6asbl
JaHHBIX BPYUHYIO — IO3BOJISIET UMTATh CTPOKY MOAKIIOUeHUs U3 daiina
appsettings.json Uy noxy4yaTh ee JpyruM IyTeM.

Emre ogHa mpob6iemMa, 0 KOTOPO¥i CieyeT IOMHUTb, 3aK/II09aeTCsI B TOM,
YTO KasK[bIil BBI3OB J1aeT BaM HOBbIN ak3emIuisip DbContext. Cyzst 1o 06-
CY>)KIIEHUIO TUIIOB JKM3HEHHBIX IIMKIOB B pasfene 5.3.3, MHOTOA MOXKET
MOTPe6OoBaThCSI ONMH U TOT JXe 3K3eMIuisip DbContext, 4To6bI TapaHTU-
pOBaTh, UTO OTCIEKUBAHME M3MEHEeHMI paboraeT. MOKHO 060WTH 3Ty
npobiemMy, pazpaboTaB cBOe NMPMIOKeHMe TakKuM 06pa3oM, 4TO6bl OfVH
sk3emiuisip DbContext epenaBascs 1o BceMy KOy, KOTOPbIi HE06X0AUM
IJIST COBMECTHOI paboThI Hai 0GHOBIEHUSIMM 6a3bI JAHHBIX.

Pe3rome

ASP.NET Core ucnonb3yeT BHeApeHMEe 3aBUCUMOCTEN OJ1s1 IPefoCTaB-
neHust DbContext. C ero MoMOIIbI0 MOKHO OMHAMUUYECKM CBSI3bIBATh
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YacTu TIPWIOKeHMs, TI03BOJISISI BHEJIPEHUIO 3aBUCUMOCTEN CO3/1aBaTh
9K3eMIUISIPBI KJIACCOB I10 Mepe HeOoOXOIMMOCTH.

Meton ConfigureServices B kiacce ASP.NET Core Startup — 3TO MecCTo
IIJIST HACTPOVIKM U peructpauym Bepcuu DbContext ¢ MOMOIIbIO CTPOKM
TOAK/IIOUEHMsI, KOTopasi rmomeniaetcs: B daia HacTpoeK MPUIOKeHNUS
ASP.NET Core.

Yrto6bl moayunTh 3K3eMIuisip DbContext, KOTOpbIi GymeT MCIIONb30-
BaThCSl C BAlllMM KOAOM uepe3 BHeJpeHMe 3aBUCUMOCTeli, MOKHO UC-
MOJIb30BaTh BHEJpeHe yepe3 KOHCTPYKTOP. BHeipeHMe 3aBUCUMOCTe
OyIeT CMOTPETD Ha TUII KasKIOT0 IapaMeTpa KOHCTPYKTOPA U MbITAThCS
HaTH cepBUC, KOTOPBIN CMOKET MTPeAOCTaBUTh IK3EMILISP.

Kon mocTyria K 6a3e JaHHBIX MOKHO CO31aTh KaK CEPBUC U 3aPEerucTpu-
poBaTh. 3aTeM MOKHO BHEIPUTH CBOM CEPBUCHI B METObI JECTBUIL
ASP.NET Core ¢ moMoIbio BHeJIpeHUSI yepe3 mapaMeTp: BHeIpeHue
3aBUCUMOCTEN HaleT CepBUC, KOTOPbIN MPefOCTaBUT 3HAUeHUe IJIs
nmapametpa metona aeiictBust ASP.NET Core, moMe4eHHOTO aTpubGyTOM
[FromServices].

st pasBepThiBanus puioskeHst ASP.NET Core, mcmosnb3yioIiero 6asy
IaHHBIX, HEO6XOAVIMO OIpeNeINTh CTPOKY IMOAKIIOUeHNs K 6a3e gaH-
HBIX, B KOTOPOJi YKa3aHO PacIiojioskeHe 1 MMs 6a3bl Ha XOCTe.
Murpanuy mpemoCcTaB/sIioT OOVH U3 CIIOCOO0B M3MeHeHMs 6a3bl JaH-
HBIX MPY M3MEHEeHMM KJIaCCOB CyIIHOCTel ¥/minu KoHdurypauum EF
Core. V meTofia Migrate eCTb HEKOTOpbIe OTPAaHUYEHUS TIPU UCIIONb-
30BaHMM Ha caiiTax 006JaYHOTO XOCTUHTA, T/ BBIMIOTHSIETCS HECKOTbKO
9K3eMIUISIPOB Balllero Be6-MpuIOsKeHMS.

MeTonpl async/await j1s1 Koga JoCTyIia K 6a3e JaHHBIX MOTYT 3aCTaBUTh
Balll caiiT 06CTYKMBATh OOJIbIlIe OMHOBPEMEHHBIX I0Jb30BaTeIel, HO
MIPOM3BOAUTEIBHOCTb MOXKET ITOCTPAZATh, 0COGEHHO MPU MPOCTOM J10-
cTyIie K 6a3e TaHHBIX.

Ectu BBl XOTUTE MCIIONb30BaTh MapasijiesibHble 3a7auyy, HeOOXOOMMO
MpeNoCTaBUTh YHUKaJIbHBIN 3K3eMIuisip DbContext, co3maB HOBOTO
MOCTaBIMKA BHEAPEHUST 3aBUCUMOCTEN C KM3HEHHBIM ITMKJIOM THUIIA
scoped.

s uutaTtenei, 3HakombIx ¢ EF6.x:

criocob nonyunTth sk3emiuissp DbContext B ASP.NET Core — ucIonb30-
BaTh BHeJIpeHMe 3aBUCUMOCTEINf;

1o cpaBHeHMIO ¢ EF6.x, EF Core ucronb3yeT Apyro Moaxos, K CO30aHNUI0
nepsoro sk3emMiuisipa DbContext. B EF6.X ecTb MHUIIMANIN3aTOPBI 6a3bl
JaHHBIX, M OH MOXXeT BbITNIOJHITL MeTof, Seed. B EF Core HeT HU OfgHOI
u3 3Tux GyHKumii EF6.X, HO OH OCTaBJISIeT BaM BO3MOXKHOCTh HAIlUCATh
KOHKPETHBII KOJI, KOTOPbIi BbI XOTUTE BBITIOTHUTD IIPU 3aITyCKeE;
3aroyiHeHue 6a3el faHHbIX B EF Core oTIMuaeTcs OT TOro, Kak 9TO JeJia-
etcs B EF6.x. EF Core mobaBiisieT 3ario/iHeHye HavyaaAbHbIMM 3HaUeHMSI-
MU B MUTPAIM, TOSTOMY OHO BBITIONHSIETCSI TOJIBKO B TOM CiIydae, ecin
MUTpaLys IpUMeHsieTcs K 6a3e JaHHBIX; CM. IJIaBY 9 IJIS TTOTyUeHusT
JIOTIOTHUTEJIbHOM MH(pOPMAaIA.



Cogembl U mexHUKU,
Kacarouwuecst ymeHus
u 3anucu 0aHHvix ¢ EF Core

B smoii 2znase paccmampuearomcs cnedyroujue membi:

= BbI6OP NPaBM/IbHOIO NOAXOAA K YTEHMIO AAHHbIX 13 6a3bl
OAHHbIX;

= HanucaHue 3amnpocoB, KOTOPbIE XOPOLIO paboTakoT Ha CTOPOHE
6a3bl JaHHbIX;

= p36exaHue npobaem npu UCNonb3oBaHMM GUNLTPOB 3aNpoCoB
M cneumnanbHbix komaHg LINQ;

= pcnonb3oBaHne AutoMapper ansg 6onee 6bICTPOro HanNMcaHUs
3anpocoB BbIOOPKM AAHHbIX;

= HanucaHue Kofa Ans 6bICTPOro KONMMpoBaHUs U yaaneHus
CylHocTel B 6a3e AaHHbIX.

TMepBbie YeThIPE IIaBbI MTOCBSIIIEHbI PA3TMYHBIM CIIOCOGAM UTEHMS 1 3aTI-
CU DAHHBIX B 0a3y JaHHBIX, a B IVIaBe 5 MbI MCIIOJNIb30BAIN 3TU CBEIEeHUS
LIS co3maHus npuioxkennst Book App. B 3Toii 1aBe co6paHO MHOXKECTBO
pPa3IMYHbBIX COBETOB M METOLOB, KaCaIOLIMXCSl UTEHMUS] U 3alMCU TaHHbBIX
¢ EF Core.

[71aBa mopeneHa Ha ABa pasfena: uTeHMe u3 6a3bl JaHHBIX U 3alNCh
B 6a3y maHHBIX. B KaskgoMm pasmene pacCMaTpPUBAIOTCS OIMpefe/ieHHbIe
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6.1.1
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Mpo6JIeMbI, C KOTOPBIMM BbI MOKETE CTOJKHYThCS, ¥ B TO K€ BpeMs 00b-
sicHsieTcs, kak EF Core peiraet ux. Lleiqb cOCTOUT B TOM, YTOOBI 1aTh BaM
psif IpaKTUUEeCKMX COBETOB Uepe3 pellleHNe pPa3jinyHbIX 3a71a4 U B TO Ke
BpeMsI BO3MOXHOCTb YIJTYOUTb CBOY TO3HAHMS OTHOCUTENBHO TOTO, Kak
paboraet EF Core. DTo Iojie3HbI€ COBETHI, ¥ B IOJTOCPOYHOI MEPCIIeKTH-
Be, MOBbIIIAsI CBOIO 3KcIepTHOCTh B EF Core, BbI CMOXKeTe mucaTh Gojee
KaueCTBEHHbIN KOf.

COBET He 3a6ymbre, uro B penosutopuu Git (http:/mng.bz/
XdIG) comepskaTcst MOAY/IbHbIE TECTHI IJIs1 KAKIO¥ I1aBbl. [IJIs1 9TO
IJIaBbI B pOeKTe Test B BeTKe master HaliAuTe KaacChl, MMeHa KO-
TOpbIX HauuHatTcs ¢ Ch06 . MiHorma yBuaeTh Kof IoJIe3Hee, uemM
YUTaATh O HEM.

YmeHue u3 6a3bl 0aHHbIX

B sTOM paspene paccMaTpMBAIOTCS PasjiMUHbIE aCIIEKThI U IPUMEPHI UTe-
HMSI TaHHBIX 13 6a3bl JaHHBIX. [eJIb COCTOUT B TOM, UTOOBI TTO3HAKOMMUTH
BaC C HEKOTOPbIMM OCOGEHHOCTSIMM BHyTpeHHei pabotsl EF Core, pac-
CMaTpuBas pasHbie MPO6IeMbI ¥ BOIIPOCHI. [IOITyTHO BbI OyIeTe MoxydaTh
COBEThI, KOTOPbIe MOTYT IPUTOAUTHLCS, KOTAA Bbl OymeTe co3maBaTh MpHU-
noxkenus ¢ EF Core. Huske mpuBOAUTCS CIMCOK TEM, KaCAIOIIMXCS YTEHUS
IaHHBIX 13 6a3bl JAHHBIX, UC0Ib3ys EF Core:

MU3ydeHMe sTara CChbIJIOUHOI (puKcaluy B 3aIIpoce;

MOHMMaHMe TOTO, UTO AejaeT MeTofd AsNoTracking 1 ero pa3sHOBU/I-
HOCTH;

3(deKkTUBHOE UTEHNE MepapXUIECKNUX TaHHbIX;

IMOHMMaHMe TOro, Kak paboraet MmeTop Include;

obecrieyeHye OTKa30yCTOMYMBOCTM 3arpy3KM HaBUTALIMIOHHBIX KO-
JIeKIINIA;

MCMONb30BaHMe (PUIBTPOB 3aIIPOCOB B peasibHbIX CUTYaIMSIX;
paccmorpeHnye Komang LINQ, Tpebyronmx 0co60ro BHUMaHMS;
UCIonb30BaHue AutoMapper sl aBTOMaTU3alUM IOCTPOEHMS 3a-
IMPOCOB BHIOOPKY TAHHBIX;

oneHka Toro, kak EF Core co3maeT Kiacc CyIHOCTY ITPYU YTEHUU TaH-
HBIX.

Iman ccoinoyHoii ukcayuu e 3anpoce

Korma BbI fieaeTe 3ampoc K 6ase maHHbIX ¢ momombio EF Core, 3amycka-
eTCsI 3Tall, Ha3bIBaeMblil ccolnouHoll puxcayueti (relational fixup), KOTOPbI
MUCIIOJ/Ib3YeTCS [IJIS1 3aTI0JTHEHMST HABUTAIMOHHBIX CBOVICTB IPYTUX KJIaCCOB
CYITHOCTE, BKIIOUEHHBIX B 3aIpoc. §I ommchIBaa 3TOT Mpoliecc B pasje-
ne 1.9.2, rae cymHoOCTh Book 6b11a cBsi3aHa ¢ Author. JIo JaHHOrO MOMEHTa
BCe 3aITpOChl, KOTOPbIE BbI BUI /N, CBSI3bIBAJIM TOJBKO KIACChI CYIIIHOCTE!,
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CUMThIBaeMbIe TEKYIIUM 3aripocom. Ho Ha camom fese cchiiouHast pukca-
1IMs1 B OOBIYHOM 3aI1pOCe Ha UTeHMe U 3aMCh JAHHBIX MOXKET CBSI3bIBAThCS
C TI06BIMM OTCJIEKVMBAEMbBIMM CYITHOCTSIMM 3@ IpeaeaMy OJHOTO 3aIpo-
ca, KakK OIMCAaHO B 3TOM pa3jere.

Besikmit pas, Korma Bbl CYUMTHIBAETE KJIACChI CYIIHOCTEN KaK OTCIeXU-
BaeMble (Balll 3aIIpoC He BKIoYaeT KoMaHay AsNoTracking), 6ymet 3amyc-
KaTbCs 9Tal CCbUIOUHONM (MKcaumMM [Jis CBSI3bIBAHMS HaBUTALIMIOHHBIX
CBOJCTB. 3eCh €CTh BaXXHbIII MOMEHT: Ha JAaHHOM 3Tare MpoCMaTpuBa-
I0TCSI He TOJbKO JAAHHbIe B 3alpoce; MPU 3alOJHEHUM HAaBUTAIMOHHBIX
CBOJCTB Takke MPOCMAaTPUBAIOTCSI BCe CYIIECTBYIONIME OTCAeKMBaeMble
cymHoctu. Ha puc. 6.1 mokasaHbl ABa criocob6a 3arpy3ku CyIHOCTY Book
¥ OT3bIBOB Ha Hee. B 060MX cIyJasix 3arojTHsIeTCs] HaBUTAlIMOHHOE CBOJi-
CTBO Reviews.

1. OauH 3anpoc

book.Reviews.Count.ShouldEqual(2); |book.Reviews.Count.ShouldEqual(2);

¢ ucnonb3osanmem metoga Include 2. [iga oTAenbHbIX 3anpoca
var book = context.Books ivar book = context.Books
.Include(x => x.Reviews) i .Single(x => x.BookId == bookId);
.Single(x => x.BookId == bookId);ivar reviews = context.Set<Review>()
! .Where(x => x.BookId == bookId).ToList();

ToT e pe3ynbTar - y KHUIM eCTb HaBUrauMoHHoe CBOWCTBO Reviewg,

3ano/iIHeHHOEe 0T3blBaMMU, BHELHMK KJIIOY KOTOPOro CBA3aH C KHUroU
Puc.6.1 Ha 3Tom pucyHKe nokasaH OAMH 3anpoc, KOTOpbIi 3arpyxaet KHury (Book)
c ot3biBamMu (Review), ucnonbsya metog Include Ans 3arpysku oT3biBOB (CM. KOA,
cneBa). 3anpoc cnpaBa 3arpyKaeTt KHUry 6e3 oT3bIBOB; 3aTeM BbINOJIHAETCS BTOPOi
3anpoc, KOTOpbii 3arpyKaeT oT3biBbl OTAENbHO. 06e Bepcumn Koaa AA0T OAUHAKOBbIN
pe3ynbTat: 3arpy»aerca CywHocTb Book u ee HaBMrauMoHHoOe CBOMCTBO Reviews,
npuyeM oT3biBbl CBA3aHbl C KHUTOM

Kak rmokasbIBaeT 3TOT MPOCTOIt TIpMMep, ccbiiouHasi huKcaius, KOTo-
pas 3amyckKaeTcs IOcC/ae 3aBepllieHMs 3arpoca, 3alloHsgeT BCe HaBUra-
LIMOHHBbIE CChUJIKM Ha OCHOBE OTPaHMUYEHUIl IO KUY, M 9TO JOBOJbHO
MolHayg Bellb. Hampumep, ecin 3arpysuThb Books, Reviews, BookAuthor
u Authors otmenpHbiMM 3ampocamu, TO EF Core mpaBUabHO CBSIKET BCe
HaBUTAIMOHHbIE CBoiicTBa. Cremyiomuii ¢GparMeHT KoJa MMEHHO 3TO
U [leJlaeT: KHUTU, TPOUNTAHHbIE B IEPBOI CTPOKE, ellle He UMEIOT CBsI3eil
C IpyrMMM 06BEKTaMM, HO K UeTBEPTOI CTPOKE HaBUTAI[MOHHbIE CBOIICTBA
KHUTY Reviews 1 AuthorsLink 3amOMHSIIOTCS, KaK M HABUTALIMOHHBIE CBOTA-
ctBa BookAuthor, Book 1 Author:

var books = context.Books.ToList();

var reviews = context.Set<Review>().TolList();

var authorsLinks = context.Set<BookAuthor>().ToList();
var authors = context.Authors.ToList();

Ota ocobenHocTh EF Core Io3BOJIsIET [Ie/laTh HEKOTOpbIE IOje3HbIe
Bemu. B pasgene 6.1.3 Bbl HayunTechb 3PEKTUBHO YUTATh Mepapxuye-
CKMe TaHHbIe C TTOMOIIbIO 3TOM TEXHUKMA.
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[MoHumaHue mozo, ymo denaem memod AsNoTracking
U e20 pasHosUoOHoCcmu

Korga BbI BhITTONIHSIETE 3aIIpocC K O6ase maHHbIX yepe3 EF Core, To menaeTe
9TO I10 KaKO¥-TO IMPUUYMHE: UTOOBI MU3MEHUTH TPOUYMTAHHbBIE TaHHbIE, Ha-
IIpUMep U3SMEHUTD CBOVCTBO Title B CYyLIHOCTY Book, MM BBITIOJIHUTD 3a-
IIPOC C TOCTYIIOM TOJILKO Ha UTeHMe, HallpuMep YTO6bI 0TOOPa3UTh KHUTH
C LleHaMu, aBTOpaMu U T. . B aToM paszesie pacckas3bplBaeTCs, KAK METO/bI
AsNoTracking u AsNoTrackingWithIdentityResolution IOBBIIIAIOT MPO-
U3BOOUTENIBLHOCTD 3alIpoca C OOCTYIIOM TOJbKO Ha UTEHME U BIUSIIOT Ha
cunThbIBaeMble JaHHble. Cemyronimii GpparMeHT Kojia 13 I1aBbl 1 UCIIOJb-
3yeT meTtop AsNoTracking [iji1 OTOOGpaskeHMsI CIIMCKa KHUT ¥ UX aBTOPOB
B KOHCOJIN:

var books = context.Books
.AsNoTracking()
.Include(a => a.Author)
.ToList();

OO6bIuyHbBIN 3ampoc 6e3 Kakoro-imnbo m3 IByx mMeTomoB AsNoTracking
OyZIeT OTCIEXMBATb KIAaCChl CYI[HOCTEH, 3arpykaemble 3alpocoM, UTO
MO3BOJISIET OGHOBJATH WM YOAISATh K/IaCChl CYITHOCTEI, KOTOPbIE BbI
3arpysmin. Ho ecii BaM HYKeH 3alipoC TOJbKO [ UTE€HMSI, TO MOYKHO
BKJTIIOYUTH B HETO OJMH U3 3TUX MeTOf0B. OHM TOBBIIAIOT TTPOU3BOIM-
TeJIbHOCTh ¥ TAPAHTUPYIOT, UTO M3MEHEHUS B JAHHBIX He GYIyT 3amuchi-
BaTbCsl 06paTHO B 6a3y, HO €CTh HEGObINME PA3INUMS B BO3BPAI[a€MbIX
CBSI3SIX:

meToq, AsNoTracking cokpaiaet BpeMsi 3arpoca, HO He Bcerma OTO-
GpaskaeT TOUHBIE CBSI3U C 06beKTaMM 6a3bl JaHHbIX;

meTopm AsNoTrackingWithIdentityResolution, Kak mpaBuio, 6ICTpee
00BIUHOIO 3a1poca, HO MeJjieHHee, UeM TOT 3Ke 3aIpoc ¢ AsNoTrack-
ing. ViyuiieHue COCTOUT B TOM, UTO CBSI3U C 06beKTamMu 6a3bl JaH-
HbBIX TIPEICTaBJSIIOTCSI TPABUIbHO, 9K3eMIUISIPbI KJIACCOB CYIIHOCTEN
C OMHAKOBBIM IT€PBUUYHBIM KJIIOUOM IIPeCTaBAeHbl OJHUM OOBEK-
TOM, KOTOPBIii COOTBETCTBYET OJTHOJ CTPOKE B 6a3e TaHHBIX.

HauHeM c paccMOTpeHMs pasinunii B JAHHBIX, BO3BpalllaeMbIX 3aIlpo-
COM, KOTOPBIIf UCIONMb3yeT ABa BapuaHTa MeToma AsNoTracking. UToGbI
o6ecITeunTh MaKCMMAaJIbHYIO TTPOM3BOAUTEIbHOCTD, MeToH, AsNoTracking
He BBINOIHSET (QYHKIMIO, Ha3bIBAEMYIO pa3pelleHuneM UIOEeHTUIHOCTH,
KOTOpasi 06ecreunBaeT HaJMUYMe TOTbKO OFHOTO 9K3eMIUISIpa CYITHOCTH
IUTST KK O CTPOKM B 6a3e MaHHbBIX. bes mpumeHeHMs 9Toit QyHKINY K 3a-
MIPOCY BbI MOXKETE MOIYIUTh SJOTIOTHUTEIbHbBIE SK3eMILISIPbI KJIACCOB CYIII-
HOCTE€JA.

Ha puc. 6.2 moka3aHo, 4TO MPOUCXOAUT, KOTAA BbI UCIIOIb3yeTe METOMbI
AsNoTracking u AsNoTrackingWithIdentityResolution B cymepmpocToit
6a3e JaHHBIX U3 IIaBbl 1. B 3TOM mpumepe yeTbIpe KHUTH, HO Y ITEPBBIX
JIBYX KHUT OJIMH U TOT e aBTOp. Kak moka3aHO Ha pUCYHKe, 3a11pocC C As-
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NoTracking co3maeT ueThIpe 9K3eMILIsIpa Kjaacca Author, HO B 6a3e JaHHBIX
TOJIBKO TPU CTPOKM B Tabmuiie Author.

3anpoc ¢ MeTogoM AsNoTracking 3anpoc (1 06bI4HbIN 3anpoc)
¢ meTtopoM AsNoTrackingWithIdentityResolution

b

[/

Book [ Author Book [ Author

[lBa 3ksemnnspa L OAKH YHUKaNbHBIN 3K3eMnnap

O0AUHAaKOBbIE AaHHble
Puc.6.2 TlepBble aBe KHUMM HanUCaHbl OA4HUM U TEM e aBTOpoM, MapTuHOM
®aynepom. B 3anpoce c AsNoTracking cneBa EF Core co3paet uetbipe 3Kk3eMnnspa
Knacca Author, ABa U3 KOTOpbIX COAEPXKAT OAMHAKOBbIE AAHHbIE. 3anpoc
¢ AsNoTrackingWithIdentityResolution (Mnu 06bluHbIN 3anpoc) cnpaBa co3paeT
TOJIbKO TPU 3K3eMnaapa Knacca Author, a nepBblie ABe KHUMM YKa3blBalOT Ha OAUH
1 TOT 3Xe 3K3eMnasap

B GOJBIIMHCTBE 3alpOCOB HAa UTEHMe, HallpMMep IIpU OTOOGpakeHUm
KaX[I0M KHUTU C MMEHeM ee aBTOpa, HajJuyue YeTbIpexX SK3eMILISIPOB
Kkacca Author He MMeeT 3HaUeHMSI, TOCKOIbKY MOBTOPSIIOLINECS SK3€MII-
JISIPBI COAEPsKaT Te e JaHHble. B 3TuX TuIax 3arpocoB HY>KHO UCIIO0JIb30-
BaTh MeTof AsNoTracking, TIOTOMY YTO OH ITPOMU3BOIUT CAMbIii OBICTPbIN
3arpoc.

Ho ecyt BbI KaKMM-TO 06pa30M MCITOIb3YyeTe CBSI3U, HAIIpUMep IJIsI CO3-
JaHNSI OTYeTa O KHUTAaX, KOTOPbIe CBSI3aHbI C IPYTUMM KHUTAMU TOTO Ke
aBTopa, meton AsNoTracking MOXeT BbI3BaTh ITpobeMbl. B TakoM ciryyae
HY)KHO UCII0/Ib30BaTh MeTof AsNoTrackingWithIdentityResolution.

MCTOPUYECKASA CNPABKA HeMHOro ucTopmu: OO IOSIBJI€HUS
EF Core Bepcun 3.0 meton AsNoTracking BK/IOUas 3Tal paspelie-
HMS uaeHTuuHocTH, HO B EF Core 3.0, roe 60/1biiioe BHMMaHMe yie-
JISJIOCH ITPOU3BOAUTEIbHOCTHU, 9Ta (GYHKIMS ObLIA yaaJeHa U3 Me-
Toma AsNoTracking, UTO MpuUBeJO K ITpobieMaM C CYIIeCTBYIOIMMU
npwioxkeHusiMu. [Tosromy B EF Core 5 1151 ycTpaHeHUsI 3TUX ITPOO-
jieM 6bL1 f06aBieH MeTon, AsNoTrackingWithIdentityResolution.

YToO6BI Y BaC CJIOKMUIIOCH TIPEACTABIeHMe O Pa3IMuMSIX B TIPOU3BOAM-
TeJIbHOCTH, 51 BBITIOJIHMJI TPOCTO¥ TECT U3 TPeX 3alpOCOB, 3aTPy3UB COTHIO
KHUT C CYIIHOCTSIMMU Reviews, BookAuthor 1 Author.

B Tab6i1. 6.1 mokasaH XpOHOMETPaK (BTOPOIi 3aIIpoc).

Kaxk Buaute, MmeTog AsNoTracking — caMblii GBICTPBI B 9TOM (HeHay4-
HOM) TeCTe ¥ MPUMEPHO BABOE ObICTpee 0OBIYHOTO 3aIPOCa, TO3TOMY ero
CTOUT UCITI0JIb30BaTh. MeTox AsNoTrackingWithIdentityResolution suiib
HEMHOTrO ObICTpee (B JAaHHOM CJTy4yae), YeM OOBIUHBINI 3aITPOC C AOCTYIIOM
Ha UTeHMe U 3aM1Ch, HO, KaK U B Bepcum ¢ AsNoTracking, CyIITHOCTU He OT-
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CIIEKMBAIOTCS, UTO yiryuiiaer 3G GeKTUBHOCTh MeToma SaveChanges, Korga
OH MILeT OGHOBJIEHHbIE JaHHbIE.

Ta6nuua 6.1 Pe3ynbraT BbINOIHEHUA OAHOFO M TOTO e 3anpoca
C UCNOJIb30BaHMEM O6bIYHOIO 3anpoca As YTeHUA-3anucu

M 3anpocoB, coaepawmx Metoabl AsNoTracking

n AsNoTrackingWithIdentityResolution

PasHoBuaHocTM MeToAa AsNoTracking Bpems (mc) PasHuua B npoueHTax
Be3 meTopa AsNoTracking (06bI4HbIN 3anpoc) 95 100 %

AsNoTracking 40 42 %
AsNoTrackingWithIdentityResolution 85 90 %

Eme omHa oco6eHHOCTh MeTomoB AsNoTracking 1 AsNoTrackingWith-
IdentityResolution 3aK/IIOUaeTCsI B TOM, UTO STAIl CChIIOUHOM (UKCALIUN
(cM. paspmen 6.1.1) paboTaeT TOJBKO B paMKax 3ampoca. B pesynabrare nBa
3arpoca, ucnonb3yriux AsNoTracking manm AsNoTrackingWithIdentity-
Resolution, cO3MaayT HOBbIE 9K3eMIISIPbI KasKI Ol CYIIIHOCTH, Jaske ecau
TePBBIi 3aIIPOC 3arpy3uJI Te ke JaHHbIie. [Ipy 06BIYHBIX 3aITpocax IBa OT-
IeJIbHBIX 3arpoca OyIyT BO3BpallaTh OMHM M Te Ke 9K3eMIUISIPhl Kaacca
CYITHOCTH, TIOTOMY YTO 3TAIl CCbUIOYHO pMKcaluy paboTaeT AJ1sl BCeX OT-
CJIeXXMBaeMbIX CYIIHOCTEIA.

6.1.3 3¢ppexmueHoe ymeHue uepapxuyeckux OAHHbIX

OmHaxXIbl 1 paboTaa C KIMEHTOM, Y KOTOPOro ObIJI0 MHOTO Uepapxute-
CKUX OAHHbIX — MAHHBIX, KOTOPbIE MMEIOT PsiJi CBSI3aHHBIX KJIacCOB CYIII-
HOCTeli ¢ HeollpemeneHHON rmy6uHoii. [Ipo6ieMa 3akiodyagach B TOM,
YTO MHEe IPUXOIUIOCHh pa3sdbupaTh BCIO MepapXUIo, IIPEKIe ueM s MOT ee
oTo6pasuTh. CHavuasa s menaa 3TO, UCHOAb3ys HeMeIJIEHHYIO 3arpy3Ky
[IJIST TIePBBIX IBYX YPOBHEN; 3aTeM sI UCIIOAb30Ba SIBHYIO 3aTrpy3Ky [IJIsT
60s1ee TIIyOOKUX YPOBHEI. ITO paboTaao, HO MPOU3BOAUTEIHLHOCTD OblTa
HM3KOJ, a 6a3a MaHHBIX OblIa MeperpyskeHa MHOKECTBOM OIMHOUHBIX
3aIIpOCOB.

IaHHas cUTyalusl 3aCTaBUa MeHs 3aAyMaTbCsl: eCii OObIUHAST CChI-
JouHas (uKcaiusi 3alpoCcoB HACTOAbKO YMHAsl, MOXET JIM 3TO TTOMOYb
MHe YJIy4YIIUTb MPOU3BOAUTENbHOCTD 3amnpoca? U y MeHs MOIy4uaoch!
[To3BONBTE MHE MPUBECTY TPUMED, Ile UCTIOIb3YIOTCSI COTPYIHUKU OJHOM
KoMnaHuu. Ha puc. 6.3 nokazaHa Mepapxudeckasi CTPyKTypa KOMITaHUU,
KOTOPYIO MbI XOTUM 3aTpPy3UTh.

MoxkHo wmcnonb3oBaTh .Include(x => x.WorksForMe).ThenInclude(x
=> X.WorksForMe) u T. 1i., HO ogHOTO .Include(x => x.WorksForMe) mocra-
TOYHO, OCKOJIBKY CChUIOUHAsT (pUKCALIMSI CMOXKET 06paboTaTh OCTaIbHOE.
B cnemyiomiem JUCTUHTe TpeACTaBieH MpuUMep, B KOTOPOM BaM HYXXeH
CITMCOK BCEX COTPYIHMKOB, 3aHMMAIOIINXCS Pa3paboTKOi, M UX CBSI3MN.
LINQ B aTom 3ampoce TpaHciaupyeTcs B oguH SQL-3ampoc.
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McnonHuTenbHbli TexHuueckuit MeHenxepbl Crapwue
LMpeKTop AMpeKTop npoekTa pa3paboTumkm Pazpabotunku
CoTpyaHuk CotpyaHuk CoTpyaHMK CoTpyAHMK CotpyaHuk -
DUHAHCOBbI CoTpymHuk |- CoTpymHuK [
[AMpeKTOop
CotpyaHuk [ CoTpymHuK [~

Wepapxuueckue AaHHbIe MOTYT UMETb HEU3BECTHbIN YPOBEHD IMYGUHDI, T. €. Bbl HE 3HaeTe,
ckonbko HyxHo .Include (x => x.WorksForMe), Ho He0bx0aMMO 3arpysuTb Bce faHHble

Puc.6.3 OpuH U3 NpMMepOB Mepapx1ueckux AaHHbix. [pobiema ¢ AaHHBLIMU TaKOro
pOAa COCTOUT B TOM, YTO Bbl HE 3HaeTe, HaCKoNbKo OHU ry6okue. Ho, okasbiBaeTcs,
BCE, YTO HaM HYXXHO, — 3T0 0auH .Include(x => x.WorksForMe).Toraa stan
CCbIIOYHOM (PUKCALMM NPABUNBHO CBSXKET MEpapXUUECcKue JaHHble

JluctuHr 6.1  3arpyska Bcex COTPYAHUKOB, 3aHUMAIOLLUXCS pa3paboTKoi,
M UX CBSA3EN

OnuH BbI30B MeToaa Include -

B 6a3e AaHHbIX copepxaTca BCE, YTO BaM HYKHO; CCbIIOYHas

BCE COTPYAHUKU (MKCaLMA BbISICHUT, YTO C YeM CBSA3aHO

var devDept = context.Employees
.Include(x => x.WorksForMe) -
.Where(x => x.WhatTheyDo.HasFlag(Roles.Development)) <
.ToList(); OT¢UNLTPOBLIBAET COTPYAHUKOB,
4TOGbI HAWTH TEX, KTO 3aHMMAETCS pa3paboTKoi

B nuctuHre 6.1 npencrasieHa OTCIeXMBaeMas BepCus Mepapxudeckmux
JaHHBIX, HO eCIM BaM HY)XKHA BepCusi TObKO JJIST UTeHUSI, TO MOKHO J0-
6aBUTH B 3ampoc MeTon AsNoTrackingWithIdentityResolution. O6paTu-
Te BHMMaHMe, UTo MeTon AsNoTracking He GymeT paboTaTh, IOTOMY UTO
MIpUBSI3KA CBsI3elt 3aBUCUT OT GyHKIMM ccbitouHoi pukcauuu EF Core,
KOTOpasi OTK/IoUeHa B MeToie AsNoTracking.

[Ipexkne uem HaWTH 3TOT MOJXOM, 51 UCIIONb30BAJ SIBHYIO 3aIPy3KY, UTO
NpUBOAMIO K HeaddeKkTUBHBIM 3arpocam. [lepeitns Ha maHHBI TOAXOM,
s1 COKpaTUI BpeMsl BBITIOJIHEHUSI OLHOTO 3aIpoca, a Takoke CHU3WI Harpy3-
Ky Ha cepBep 6a3bl JaHHBIX.

NMPUMEYAHUE HyXHO pelnTb, Aj1s KaKUX CBSI3€il UCIIONIb30BaTh
meTon Include. B jaHHOM Ccitydae y MeHS €CTb HaBUTAL[MOHHOE CBOJ-
CTBO Manager (OOMHOYHOE) Y HaBUTALIMOHHOE CBOVCTBO WorksForMe
(komnekuus ). OKa3bIBaeTCsl, BKIIOUeHMe CBoiicTBa WorksForMe 3a-
MOHSIET U KoJ1eK1yio WorksForMe, 1 cBOJCTBO Manager. Ho BKitoue-
Hle HaBUTALIMOHHOT'O CBOJMCTBA Manager O3HAYaeT, UTO KOJJIEKIMS
WorksForMe cO37aeTcCsl TOMbKO IPU HaAUYUU CYLIHOCTEN IJis TIpU-
BSI3KM, B IIPOTUMBHOM CJTydae KojuteKuyst WorksForMe 6ymeT IyCTOiA.
S He 3HAI0, ITOYEMY ABa 3TUX MeToha Include pasHbie, IO3TOMY S BCe
TECTUPYIO — UTOOBI YOeIUThCS, YTO 3HAK0, Kak paboraet EF Core.
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lMoHumaxue mozo, Kak pabomaem memod Include

CaMblit IPOCTO CIIOCO6 3aTPy3UTh KIACC CYLTHOCTH U €€ CBSI3Y — MUCIIOJb-
30BaTh MeTof, Include, KOTOPBIi MPOCT B MPUMEHEHUM U OOBIUHO 0bec-
reunBaeT 3QpGeKTUBHbIN JOCTY K 6a3e JaHHbIX. HO CTOMUT 3HATD, KaKk OH
paboTaeT 1 Ha YTO CJIeAyeT 0OpaTUTh BHUMAaHMeE.

C nosienennem EF Core 3.0 crioco6 mpeo6pasoBanus Mmetoma Include
B SQL m3meHwmIcs. VisMeHeHMe 06eCITeunsio IMOBbIIIeHME TTPOU3BOAUTEb-
HOCTY BO MHOTUX CUTYaIMsIX, HO B C/Tyuyae C HeKOTOPbIMU CIIOKHBIMMU 3a-
MpocaMu 3TO OTPUILIATENbHO CKa3aJ0Ch HA POU3BOAUTETbHOCTH.

Bo3bmeM ripumMep 13 6a3bl JAHHBIX TPUIOKeHUST Book App 1 IOCMOT-
pUM, KaK 3arpyskaeTcs Book ¢ 0T3pIBaMM ¥ aBTOpaMu. B ciremyromem ¢par-
MeHTe KoJla [T0Ka3aH 3a1poc:

var query = context.Books
.Include(x => x.Reviews)
.Include(x => x.AuthorsLink)
.ThenInclude(x => x.Author);

Ha puc. 6.4 mokasanbl pasnuuHble SQL-3ampocsl, co3maBaemble EF
Core 2.2 u EF Core 3.0 1151 KHUTH, Y KOTOPO¥ YeThIpe OT3bIBA U IBa aBTOPA.

[lo EF Core 3 3anpoc LINQ npeBparuncs B Tpu o1aenbHbix 3anpoca SQL; Beero 1 +4 + 2 = 7 cTpok
3anpoc 1 3anpoc 2 3anpoc 3
I A N\ A N 7 A N

[Bookid [Tite  DescriptifimageUrPrice [PublishedOr{Publishef Bookld [C oter Authorld[Order  |Authorld[Name

1 [My book| This is a |nttp:ybod 40 10/12/2020 [Manning] 1 1 |Great! Person1| 1 0 1 [Authort
2 1|Good Person2| 1 2 1 2 [Author2
3 1 |Average Person3
4 1 i

o|lw|s|ao

Person4|

3anpoc LINQ ctanoBuTcs oMM 3anpocom SQL ¢ 06beAMHEHHbIMM AaHHBIMY;
Mocne EF Core 3 Bcero 1°4* 2 = 8 cpok
OanuH 3anpoc
A
r N

Bookld |Title D iptil Jr|Price |PublishedOr
My book| This is a |http://boc 40 [10/12/2020 |\
My book| This is a | http://boc 40 [10/12/2020 |N
My book| This is a |http://boc 40 [10/12/2020 |\
My book| This is a | http://boc 40 [10/12/2020 |\
My book| This is a |http://boc 40 [10/12/2020 |\
My book| This is a | http://boc 40 [10/12/2020 |N
My book| This is a |http://boc 40 [10/12/2020 |\
My book| This is a | http://boc 40 {10/12/2020 |Mannin,

Bookld [CommentNumStarp VoterNafBeokld |Authorld|Order  [Authorld|Name

Great! Author1
Good Author1
(Average Author
i Author1
Author2
Author2
Author2
Author2

o

Person|

Person2|

Person3|

Person4|

Great!
Good
Average

Person

Person2|

Person3|

AN EANES
NI I S S
| ala|=|o]o|o|o
N E LS S N N N

9
g
9
g
9
g
9
9

o|lw|s|lo|o]w|s

Person4|

Puc. 6.4 CpaBHeHue cnocoba 3arpysku aaHHbix B EF Core ao 1 nocne Bbinycka EF
Core 3. Bepcusa cBepxy - 3710 T0, Kak EF Core pa6otan no Bepcumn 3: oH ucnosb3oBan
oTAenbHble 3anpockl K 6a3e AaHHBbIX ANS YTEeHUs No6bIX Konnekuuii. Bepcus BHu3y -
370 TO, uTO Aenaet EF Core 3 u 6onee no3aHMe Bepcuu: OH 06beAMHSET BCe JaHHbIE
B 0AMH 6onbLUOi4 3anpoc

[IpeumyIecTBo criocoba 06paboTKM 3aTPy3KU CBSI3aHHBIX KOJIJIEKIIVI
B EF Core 3.0 3ak/iiouaeTcsl B MpOU3BOAUTEIbHOCTH, KOTOpasi BO MHO-
I'MX CUTYalUsIX OKa3bIBaeTcsl Bbllle. S TIPOBe MPOCTOi IKCIEPUMEHT,
3arpy3MB KHUTY C €CSIThIO OT3bIBaMM U IByMs aBTopamu B EF Core 2.1
u EF Core 3.0.
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EF Core 3.0 6b11 ipuMepHO Ha 20 % ObicTpee. HO B HEKOTOPBIX KOHK-
PETHBIX CUTYalMSIX OH JeViCTBUTEIbHO MOXKET GbITh OUeHb MeIJIEHHBIM,
0 UeM $I pacCKaxKky HIUKe.

[Tpo6eMblI ¢ TPOU3BOAUTENbHOCTHIO BO3HUKAIOT, €CJIN Y BAC HECKOJIBKO
CBSI3aHHBIX KOJUIEKIIMIA, KOTOPbIE Bbl XOTUTE BKIIOUUTD B 3aIIpOC, U Y He-
KOTOPBIX U3 ITUX CBsI3eil GOJIbIIOe KOMMUYECTBO 3aIliCeil B KOJIIEKIIVIN.
MOKHO YBUIETb 3Ty IpPOO6JIeMy, TTIOCMOTPEB Ha BBIUMCIEHUSI B IIPaBOii
yacTu puc. 6.4. 3aechb MOKa3aHo, YTO KOJIUYECTBO CTPOK, MPOUUTAHHBIX
c ucrionb3oBanmem Bepcun EF Core 10 3.0, BBIUNCIISIETCS ITYTEM C10MHCEHUS]
ctpok. Ho B EF Core 3.0 1 601ee TO3IHUX BEPCUSIX KOTMYECTBO ITPOUNTAH-
HbBIX CTPOK PACCUNTHIBAETCS ITyTEeM yMHOMceHUsl. [IpeATIoNoK1M, BbI 3aTpy-
>KaeTe 3 ¢BsI3U, B Kaxkmoit 13 KoTopbix 100 cTtpok. Bepcus EF Core go 3.0
cuntbiBasa 100 + 100 + 100 = 300 cTpok, Ho EF Core 3.0 u 60/iee mo3aHie
Bepcuy nipountaot 100 * 100 * 100 = 1 MWIJIMOH CTPOK.

YTo6bl YBUAETb MPOOIEMBI C MTPOU3BOIUTENBHOCTBIO, ST CO3MANT TECT,
B KOTOPOM Y CYIITHOCTU GbIJIO TPU CBSI3U «OJMH KO MHOTUM», U Y KaskI0ii
13 Hux 6bu10 100 cTpOK B 6a3e JaHHBIX. B ciemyioiieM pparmMeHTe moka-
3aH OOBIYHBIN MTOIXO/ K 3aTPy3Ke CBsI3eii B 3ampoce ¢ MeToaoM Include, Ha
KOTOPBIH yio 3500 MuminuceKyHz, (Y>KacHbI pe3yabTar!).

var result = context.ManyTops
.Include(x => x.Collection1)
.Include(x => x.Collection2)
.Include(x => x.Collection3)
.Single(x => x.Id == id);

K cuactsio, EF Core 5 mpemocTaBiseT MeTon AsSplitQuery, KOTOPbIi
yka3biBaeT EF Core untaTh Kaxapiii meTof; Include OTAEIbHO, KaK MOKa-
3aHO B (IeAymwlleM aucTuHre. Ha 3Ty onepanuio yuuio Bcero 100 Mummm-
CeKyH/JI, uTo mpuMepHo B 50 pa3s 6bIcTpee.

JIuctuHr 6.2 YrteHue cBa3ei N0 OTAENBHOCTU U BO3MOXHOCTb

06besMHEHUS MX C MOMOLUBIO CCbIIOYHOM UKcaumum

var result = context.ManyTops

.AsSplitQuery()

.Include(x => x.Collectionl) 3acTasnser sarpyxartb Kaxaplit Metop, Include
.Include(x => x.Collection2) 0TAEeNbHO, TEM CaMbIM peluas npobnemy
.Include(x => x.Collection3) YMHOXXEHMS YnCa NPOUUTAHHDIX CTPOK

.Single(x => x.Id == id)

Eciiu BbI 0GHAPYKMTE, UTO 3aIIPOC, B KOTOPOM UCITOIb3YeTCsI HECKOIbKO
MeTomoB Include, BBITTOMHSIETCS MeJIEHHO, BO3MOYKHO, 9TO CBSI3aHO C TEM,
YTO ABe MM Oojiee BKIIOUEHHBIX KOJUIEKIIMII comepskaT MHOTO 3alIliCeii.
B TakoM ciydae mo6aBbTe Iepen STMMM MeTomaMy MeTon AsSplitQuery,
YTOOBI MEPEKTIOUNTBCS Ha pasfebHYI0 3arpy3Ky Kakmoil BKIIOUEHHO
KOJIJIEKITUN.
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ObecneyeHue omkasoycmoiiyugocmu 3az2py3Ku
HABU2AUUOHHbIX KOAIEKYUl

S Bcerma crapaioch enaTh JII060i KOM OTKAa30yCTOMUMBBIM. ITom aTum
s TIOZIpa3yMeBaro, UTO eI sI CAeIal0 OMOKY B KOJe, TO IPeaIiounTaro,
YTOOBI OBLJIO BHIOPOIIEHO MCK/IIOUEHMEe, BMECTO TOTO UYTOObI MoOYa CO-
BepIillaTh HEKOppPeKTHbIe eiicTBUsI. OOUH U3 MOMEHTOB, KOTOPbII MEHS
BOJIHYET, — 9TO TO, KaK He 3a6bITh NOO0ABUTh MPaBUIbHBIN HaGOp MeTO-
IoB Include mpu 3arpy3ke CyIIHOCTM CO CBsI3sIMM. KaskeTcst, 1 HUKOTIa He
3a0bIBal0 06 3TOM, HO B MPWJIOKEHMIX C GOMBIIMM KOJIMUECTBOM CBSI3€ii
TaKoe MOXKeT JIETKO CJIyIMThCsI. Ha camoM Jiefie s Aenan 3TO MHOTO pas,
B TOM YMC/Ie B MPUIOKEHUSIX MOUX KIMEHTOB, IO3TOMY MCIIO/Ib3YIO0 OT-
Ka30yCTOUMBBIN 1OaX0. [I03B0/IbTe MHE 06BSICHUTD MPOOIeMY U TIpe[-
JIOXKUTD €e pelieHne.

Yro KacaeTcs J0OOr0 HaBMUTAI[MOHHOTO CBOJCTBAa, MCIIOJIb3YIOMIe-
T'0 KOJUIEKIIMIO, TO ST YaCTO BIOKY, KaK pa3paboTuMKy Ha3HAYAIOT MYCTYIO
KOJUIEKLIMIO HABUTAIIIOHHOMY CBOVICTBY B KOHCTPYKTOPE JIMOO0 MCITOIb3YS
MIPUCBOEHME CBOMCTBY (CM. CJIEAYIOIIVIA TUCTUHT).

Jucturr 6.3 Knacc cylyHOCTM € HaBUFaLMOHHbIMU KOJINEKL UMM,
3afaHHbINA KaK NycTas Ko/uieKuus

public class BookNotSafe
{

Y HaBurauuoHHoro cBoiicTea Reviews MHoro

<. 3anucen, To ecTb CBA3b «OAMH KO MHOTUMY
public int Id { get; set; } ’ A

public ICollection<ReviewNotSafe> Reviews { get; set; }

public BookNotSafe() <=
{

Reviews = new List<ReviewNotSafe>(); <

} HaeuraumoHHoe cBoiicTBO Reviews MHMLManM3upyeTcs nycToi Konnekumen,
yTo ynpouwaet pobasneHue ReviewNotSave K HaBUraLMOHHOMY CBOICTBY
npM co38aHMM NepBuYHOI cywHocTH BookNotSafe

Pa3paboTunKy [enaloT 3TO, YTOOBI YIPOCTUTh Ao6GaBieHue 3amuceit
B HAaBUTAILIMOHHYIO KOJUIEKIMIO IJISI BHOBb CO3J@aHHOTO 9K3eMIIsIpa Kiac-
ca cymHocT. Ho ectb 1 obparHast cropoHa. Eciyi BbI 3a6yere BbI3BATh
meToq, Include Ojis 3arpy3Ku KOJUIEKIMM HABUTALIMOHHBIX CBOWICTB, TO
TIOJTYYMTE ITyCTYI0 KOJJIEKIIVIO, TOTIa KaK B 6a3e MOTYT ObITh JaHHbIE, KO-
TOpbIe JO/DKHBI 3aTIOTHUTD 3TY KOJIJIEKIIUIO.

Ecth emie omgHa mpo6iemMa, eci Bbl XOTUTE 3aMEHUTh BCIO KOJIIEK-
uyio. [Ipu oTcyTcTBUM Bbi3oBa Include cTapbie 3ammcu M3 6a3bl JaHHBIX
He YIaJISIOTCs, TI09TOMY BbI MOJTyJYaeTe KOMOWHAIIMIO HOBBIX M CTapbIX
CYIIHOCTEIA, @ 3TO He TO, YTO BaM HYKHO. B cienytomem pparmenTe Koma
(amanTupoBaHO M3 JIUCTUHTA 3.17) BMeCTO 3aMeHbI BYX CYIIeCTBYIOIMIUX
OT3bIBOB B 0a3e JaHHbIX OKa3bIBAE€TCS TPU OT3hIBA:

var book = context.Books
//0TcyTctByet .Include(x => x.Reviews)
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.Single(p => p.BookId == twoReviewBookId);

book.Reviews = new List<Review>{ new Review{ NumStars = 1}};
context.SaveChanges();

Eme omHa Beckas mMpuuMHA He MHULMaJIM3MPOBATh HAaBUTALIMIOHHOE
CBOJCTBO MYCTOV KOJIJIEKIIMeN — 3TO TPOU3BOAUTENbHOCTbD.

Hanmpumep, ecnu BaM HY>KHO MCIIOIb30BaTh SIBHYIO 3aTPy3Ky KOJUIEK-
LIV U BbI 3HAaeTe, YTO OHA Y>Ke 3arPy’KeHa, TIOTOMY UTO OHa He ITyCTasi, TO
MOYKHO TTPOTTYCTUTH (M36bITOUHYIO) IBHYIO 3aTPy3KY.

Kpome Toro, B m1aBe 13 s1 BoiGupaio Haubosnee 3¢hGeKTUBHBIN CIIOCOO
I06aBIeHMST HOBOTO KJIacca CYNTHOCTU Review K KJIacCy CYIIHOCTM Book,
B 3aBUCUMMOCTH OT TOTO, 3aTrPY>KEHO JIX Y>Ke CBOMCTBO KOJIJIeKIIVM Reviews.

[TosToMy B cCBOEM KOZe (M Ha MPOTSIKEHUM BCeI KHUTK) ST He MHUIMATU -
3UPYI0 HMKaKMe HaBUTAI[MOHHbIE CBOVCTBA MYCTOM KOJleKIuel. Bmecto
TOTO YTOOBI MOJTUA MPOIYCTUTD OMIMOKY, KOTHA S MPOIyCKaw MeTox In-
clude, 51 monyuato mckmodeHne NullReferenceException, Korma Kom 06-
paiaeTcsi K HABUralMOHHOMY CBOVICTBY. Ha MOVi B3MISIZT, TaKOV pe3yabTaT
HAMHOTO JIy4llle, YeM MOTydyeHVie HeBePHBIX JaHHBbIX.

Ucnonv3osanue 2106a1bHbIX unempos 3anpocos
8 peanbHbIX cumyayusax

[mo6abHbIe GUIBTPBI 3aIIPOCOB (COKPAILEHHO — PUIbmpbl 3anpocos) Gbun
MIpe[CcTaBaeHbl B pasmene 3.5 mjisa peanusauyy GYHKLIMM MSITKOTO yaaie-
Hus. B 3TOM paszesie Bbl y3HaeTe o IpobieMax, CBSI3aHHBIX C MCITOb30Ba-
HIMEM MSITKOTO yIaJeH!sI B PeaIbHbIX ITPUIOKEHNSIX, @ TAKKE O TOM, KaK JC-
M0JTb30BaTh (OMJIbTPBI 3aIIPOCOB /IS CO3/IaHMsI MY/IbTUTEHAHTHBIX CUCTEM.

MArKOE YOAJIEHUE B PEAJIbHbIX NMPUNTOXEHUAX

Msrkoe ypaneHue IOA€3HO, MOTOMY UYTO IIOJIb30BaTenM IPUIOKEHUS
MOTy4YaloT BTOPOV MIAHC, KOTa YTO-TO YAASIIOT. Y OBYX MOUX KIMEHTOB
OBLIM TIPUJIOKEHMS, TAe 3Ta MYHKIMS MCIIOAb30BaIach MOUTH IJIS Kask-
IIOTO Kjmacca CymHocTu. Kak mpaBwmiio, OObIUHBIN TOJIb30BATENb UTO-TO
YOamseT, M 3TO BBINIOTHSIETCS KaK MSITKOe yaaleHue, a alMUHUCTPATOP
MOXXEeT BOCCTAHOBUTH 3TOT 37eMeHT. O6a IPUIOKeHNST ObUIM CJTOKHBIMMU
¥ COBEPIIEHHO Pa3HbIMM, I0O3TOMY S MHOTO€ Y3HA/I O peajmn3alyy Msr-
KOTO yZaneHus.

Bo-mepBbIx, MATKOE yajieHyne paboTaeT He Tak, KaK 0ObIYHAsI KOMaHa
yoaseHus mjisg 6a3sl AAaHHBIX. [Ipy ymamenuy u3 6a3bl JaHHBIX, €I BbI
ypoaiuTte Book, TO TakKe yHoaJiMTe BCe CBsS3aHHbIe C Heli PriceOffer, Re-
views 1 AuthorLinks (cMm. pasmesn 3.5.3). Takoro He MPOMCXOAUT IIPU MSIT-
KOM yZJaJIeHV U, Y KOTOPOTO eCTh HEKOTOPbIe MHTEPECHbIE MOMEHTHI.

Ecinn, Hanpumep, MSTKO yaaanuTb Book, To PriceOffer,Reviews m Author -
Links OCTaHYTCSI, @ 3TO MOXKET BbI3BAaTh IIPOOJIEMbI, €C/TM BbI HE BCE IMPO-
mymaete. B pasmene 5.11.1 mbl co3many OHOBBIN ITPOLIECC, KOTOPBIN Kask-
IIbIT Yac >KypHAIMPOBAJ KOJIMYECTBO OT3IBOB B 6a3e JaHHbIX. Eciii Marko
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VIQIUTh KHUTY, Y KOTOPOi GbIIO eCATh OT3bIBOB, MOKHO OXXMUIATh, UYTO
KOJIMYEeCTBO OT3bIBOB YMEHBIIUTCS, HO C KOAOM M3 IUCTUHTA 5.14 3TOTO He
npounsoiimeT. HyskeH crioco6 CIipaBUTbCS C 9TOM MPOO6IeMOTA.

B rmomo6HO# cuTyaluy HaM ITOMOJKET MaTTePH MpeIMeTHO-OPUEHTUPO-
BaHHOro npoektupoBaHusi (DDD) «KopeHb u arperatsi». B aTOM nartTep-
He KJIaCC CYLUIHOCTU Book — 3TO KOpeHb, a PriceOffer, Reviews u Author-
Links —aro arperaTsl. (CM. OMyMcaHMe OCHOBHBIX U 3aBUCUMBIX CYIITHOCTE
B pasgesne 3.1.1.) O6pamiaThcs K arperaTaM HY>KHO TOJIBKO Uepe3 KOPeHb.
DTOT MpOLIecc XOPOIIIo paboTaeT ¢ MSITKUM YaaJleHueM, TOTOMY UTO eC/In
CYIIHOCTB Book (KOpeHb) MSITKO yaa/IsIeTCs, Bbl HE CMOYKeTe MOIyIUTh J10-
CTYII K ee arperataMm. Takum o6Gpa3oMm, MpaBUIbHBINA KOA, IJIs ToacueTa
BCEX OT3BbIBOB C YUETOM MSITKOTO YAaAeHUS BbITJISIAUT TaK:

var numReviews = context.Books.SelectMany(x => x.Reviews).Count();

MPUMEYAHUE Eme oguH croco6 pelnuTh MPOOIEeMY KOPHS
M arperaToB C MSITKMM YOaJ€eHMEeM — ChIMUTMPOBATH KaCKagHOe
yaajeHue mpy HaCTPOiiKe MSITKOTO yAa/IeHMs, YTO JOBOIbHO CIOXK-
HO caenaThb. Ho s co3man 6mubnnoreky EfCore.SoftDeleteServices,
KOTOpast UMUTHUPYET ITOBeieHe KaCKaJHOr0 yaaleH s, HO UCIIO/b-
3yeT MsTKoe yganeHue: https://github.com/JonPSmith/EfCore.Soft-
DeleteServices.

Bo-BTOpBIX, He cliefyeT MPUMEHSTh MITKOe yaaleHue K CBI3U «OOUH
K OOHOMY». Y BaC BO3HUKHYT ITPOGJIEMbI, €C/IM BbI TTOTIBITA€TECH AOOABUTD
HOBYIO CYLIHOCTbD C TAKOJi CBSI3bI0 NPV HAJIMUMH CYILECTBYIOILE, HO MITKO
yOaJIeHHO cymHoCcTH. Ecany y Bac eCcTb MATKO yaalleHHasl CyIHOCTD Pri-
ceOffer,y KOTOPOIi €CTh CBSI3b «OAVH K OMHOMY>» C Book, ¥ BbI IOTIBITAETECH
n06aBUTS ellle OfiHY PriceOffer, TO MoayunTe MCKIIOUEHME 6a3bl JaHHBIX.
CBs13b «OIVH K OLHOMY» MIMeeT YHUKa/IbHBII MHIEKC 110 BHELITHEMY KITIOUy
BookId, 1 PriceOffer (MSrKo ymaieHHas) 3aHMMaeT 3TOT CJIOT.

Kaxk BBISICHMIM MOM KAMEHTbI, GYHKIMS MSTKOTO yaajeHus Mojies3Ha,
MOTOMY YTO I10JIb30BATEIM MOTYT IO OIIMOKE YAAIUTh He Te JaHHble. Ho
0CBeJJOMJIEHHOCTbH O ITPO6IeMax M03BOJISIeT TVIAHNPOBATh, KAK UX PellaTh
B CBOUX IpwiIokeHUs1x. OOBIYHO 51 MUCTONb3yI0 noxaxon «Kopenn/Arpe-
raT» ¥ He JOIYCKalo MATKOe yaleHle 3aBMCUMBIX CYITHOCTEN CO CBSI3bI0
«OIIVIH K OHOMY».

NCNOJIb3OBAHUE ®UJIBTPOB 3AMNPOCOB AJid CO3O0AHUA
MYNIbTUTEHAHTHbBIX CUCTEM

Mynvmumenanmuas cucmema (multitenant system) — 3TO CUCTeMa, B KO-
TOPOI pasHble MOTb30BATENN VI TPYIIIbI TOb30BaTeleil MMeIoT JaH-
HbIe, TOCTYI K KOTOPBIM IPEIOCTaBJIEH TOJIbKO OIpeneIeHHbIM IT0Jb-
30BaTeIsIM. MOKHO HaiiT MHOXEeCTBO IpuMepoB, Hanpumep Office365
u GitHub. OgHoi GyHKIIMOHAIBHOCTY (PMIBTPOB 3aIIPOCOB HEOCTATOUHO
st co3panust Office365, HO MOKHO MCIIO/Ib30BaTh 3TU (PUIIBTPBI AJISI CO3-
JaHUS CJIOSKHOTO MY/JIbTUTEHAHTHOTO IPYJIOKEHMS.
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[Tpu ucrnonb30BaHUM (PUIBTPA 3aMIPOCOB C MATKUM yaaJeHeM Mbl UC-
MOTb30BaJIM JIOTMUECKOe 3HaueHe B KauecTBe (GpuabTpa, HO JIJIT MYJIbTHU-
TEHAHTHON CUCTeMBbI Hy>KeH 60jiee CJIOKHBIN K/TI0U, KOTOPBIii 1 Ha3bIBa0
DataKey. VY kaskgoro kineHTa (tenant) ecTb yHUKaJIbHBIN Koy DataKey.
KieHTOM MOSKeT GbITh OTHEeIbHBIN MOIb30BaTeNb UK, YTO 60JIee Bepo-
SITHO, TpYIINa Toib30Bareseil. Ha puc. 6.5 rnokasan npumMep SaaS-mipuio-
SKeHMsI, 00eCcrIeurBaloIiero KOHTPOJIb 3armacoB ISl 6OJIBbIIOTO UMcia po3-
HUYHBIX KOMITaHMii. B manHoM ciydae ko pa6oTaeT Ha Dress4U 1 y Hero
ecTb kitou DataKey 17151 BXofa B cucteMy.

Dress4U TiedU Jeans4U

Login (Tenant 123) | (Tenant456) | (Tenant 789)

[lxo  YrsepxaeHua nonbzosatens
3amnpoc

Name: joe@...
Userld: acala46 ...
DataKey: 123

BHeapsaeM KIo4

pataKey StockDbContext

3anpoc, rze DataKey == 123
HaxoAMM MONB30BATENH, YTOGH
nony4uTh ero DataKey
Name DataKey Product Price | Etc | DataKey
joe@dress4U.com 123 Blue dress $$$ 123
jill@dress4U.com [123 Striped tie $ 456
jack@tie4U.com 456 Silver dress |$S$S$S$$ 123
jane@jeans4u.com |789 Blue jeans $$ 789

Puc. 6.5 Korpa >0 BbinonHseT BXxoA, ero ums u UserId minyTcsa B Tabnuue
DataKeyLookup, a cootBeTcTBYIoWwMiA Kntou DataKey (123) no6asnsercs K ero
yTepxaeHuam (user claims). Koraa [Ixo 3anpawmsaeT cnMcok TOBapoB, K104
DataKey u3 yTBepxaeHuit ussnekaetcsa n nepepaerca B DbContext npu ero cospanum.
3aTeMm 3TOT KJ/1K04 MCNONb3yeTcs B 1106aibHOM (DUNbTpe 3anpocoB, NPUMEHEHHOM

K Tabnuue Stock. Takum o6pasom, [Ixxo BuauT Tonbko Blue dress u Silver dress

B nipunoskenny Book App HMKOMY He HYKHO BBITIOJTHSITb BXO/T, [TIOSTOMY
37€eCh HeJIb3sl pea30BaTh IOAXO/, ITOKA3aHHbIN HA PUC. 6.5, HO Y HEro
ectb cookie-Kop3uHa ¢ rceBaouAeHTUOUKATOPOM UserId, KOTOPBIA MbI
MOXXeM MCIToNb30BaTh. Korga momb3oBaTeNb BhIOMpaeT KHUTY MJIS TI0-
KYIIKM B IIPUJIOKeHUM, CO3aeTCs Cookie-KOp3uHa, YTOOBI XPAaHUTh KHUTK
B KOp3MHe T0JIb30BaTe’s, a Takke UserId.

Cookie-kop3MHa UCIIONb3YeTCs, €C/IM TTOJIb30BATENb BhIOMPAET ITyHKT
MeHI0 «Mou 3aKa3bl», UTOOBI YBUIETH TOJIBKO 3aKa3bl 3TOTO MTOIb30BATEIIS.
Cnenyromuit Kox 6epet UserId u3 cookie-KOp3uHBI U MUCIIONb3YeT QWIbTP
3aIpoCoB IJisI BO3BpaTa TOJIbKO TeX 3aKa30B, KOTOpble ObUIM CO3IAHBI
oJib30BaTesieM. ATOT KO, paboTaeT 61arofaps ABYM OCHOBHBIM UaCTSIM:

UserIdService ronyyaet UserId u3 cookie-KOp3uHbI;
IUserIdService BHegmpsieTcs1 yepe3 KoHcTpykTop DbContext u uc-
MOIb3yeTcs 151 JOCTYyNa K TeKYIIeMY I10/Ib30BaTeNIO.

B cnenyromem nucTyHre NOKasaH Kof UserIdService, MCIIONb3YOMIMIA
IHttpContextAccessor s mocrtyma K Tekyuemy HTTP-3ampocy.
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Jluctunr 6.4 Knacc UserIdService, ussnekawowmi UserId
u3 cookie-Kop3uHbl

IHttpContextAccessor - 370 cnocob AocTyna K TEKyLeMY

HTTPContext. Ytrobbl Mcnonb30BaTh €ro, HEO6X0AUMO

3aperucTpupoBaTh ero B knacce Startup, npuMeHss KOMaHAy

public class UserIdService : IUserIdService services.AddHttpContextAccessor()

{

private readonly IHttpContextAccessor _httpAccessor;

public UserIdService(IHttpContextAccessor httpAccessor)

{

_httpAccessor = httpAccessor;
}

. . B HekoTopbix cnyyasx HTTPContext MoxeT MMeTb 3HaueHHe
?ubhc Guid GetUserId() null, Hanpumep B oHOBOI 3apave. B Takom cnyyae

npepocraensetca nycroi GUID
var httpContext = _httpAccessor.HttpContext; pea y

Ecm cookie-kopanHa  {f (httpContext == null)

€CTb, CO3AaeT return Guid.Empty; |
CheckoutCookieService,

KoTopblii M3Bnekaer  var cookie = new BasketCookie(httpContext.Request.Cookies);
Userld n Bosgpawaer if (!cookie.Exists())
ero return Guid.Empty;

| var service = new CheckoutCookieService(cookie.GetValue());

| return service.UserId; Mcnonb3ayer cywecTaylowme cepaucbl
} Ans noucka cookie-kop3uHbl. Ecnm cookie Her,
} Kop, BO3BpaLLaet nycroit uaeHtudukarop GUID

Ectn y Bac ecThb 3HaueHue, KOTOpoe OyIeT MeiicTBOBAaTh KaK KIIIOU
DataKey, To Heo6xomumo Tepenathb ero B DbContext. PacripocTpaHeHHbI
CIIoco6 — BHeIpeHlMe uepe3 KOHCTPYKTOP; BHEIPEHHbI cepBUC Mpemo-
CTaBJISIET CIIOCO0 TOMYUMUTh STOT K/IIOY. B HallleM mpyuMepe Mbl MCITONb-
3yeMm Userld, B3SIThIi 13 cookie-KOp3MHBI B KAUeCTBE 9TOTO K/Ioua. 3aTeM
MCIOb3yeM 3TOT UserId B (puabTpe 3ampoca, MpUMeHEeHHOM K CBOCTBY
CustomerId B kiacce cynHocTy Order. OH comepkuT UserId yenoBeka, CO3-
IaBiero 3akas. JIto60it 3arpoc cynHocTei Order BepHET TOJIBKO 3aKa3bl,
Co3JlaHHbIE TEKYIIVM T0JIb30BaTeeM. B ciieqyoiem TMCTUHTE TTOKA3aHO,
Kak BHeIpUTH cepBucC UserIdService B DbContext, a 3aTeM MCITOIb30BaTh
9TOT UserId B GuibTpe 3amrpocoB.

Jiuctunr 6.5 DbContext B npunoxxeHnuun Book App c BHeapeHuem UserId
1 punbTpoM 3anpoca

p{)ubhc class EfCoreContext : DbContext 310 caoMicTB0 copepwur Userld,
UCnonb3yeMbli B GUnbTpe
private readonly Guid _userId; " ¢ 4
3anpocoB B knacce cywHoctu Order

,—> public EfCoreContext(DbContextOptions<EfCoreContext> options,
0

6bIuHble NapameTpbl AN HacTpoiku DbContext
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Hacrpausaer Userld. Ecau Userld Hacrpausaer UserldService. O6patute BHMMaHue: 310T
umeert 3HaveHne NULL, sepcus napamertp SBnseTca Heo6s3aTeNbHbIM, YTO 3HAYUTENbHO
€ NPOCTOil 3aMeHOI NpeaocTaBAseT YNpOLLAET ero MCMo/b30BaHWe B MOAYNbHBIX TECTaX, B KOTOPbIX
3HayeHue Guid.Empty no ymonyauuio He ucnonb3syeTcs GUALTp 3anpocos
IUserIdService userIdService = null) <
: base(options)
{
_userId = userIdService?.GetUserId()
?? new ReplacementUserIdService().GetUserId();
}

Merop, B kOTOpOM Bbl HaCTpauBaeTe
EF Core u yctaHaBnuBaete
GunbTpbI 3aNpocoB

public DbSet<Book> Books { get; set; }
//.. ocTanbHoi Ko DbSet<T> onyueH

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
//.. OCTanbHaa KOHOUrypauus onyueHa ANs ACHOCTH;
modelBuilder.Entity<Book>() ®unbTp 3anpocos
.HasQueryFilter(p => !p.SoftDeleted); | c Markum ypanesmem
modelBuilder.Entity<Order>()
.HasQueryFilter(x => x.CustomerName == _userId);|
}

®unbTp 3anpoca 3akasa, koTopblii cooTBeTCTBYET Tekywemy Userld,
nonyyeHHoMy u3 cookie-kop3uHbl, ¢ Customerld B knacce cywHoct Order

st ssccHOCTU: Kaxkapiin sk3eMiuisip DbContext rmomydaer UserId Teky-
niero nosab3oBatens uau mycroii GUID, ecin OH HUKOTAA He «IIOKyTIa»
KHUTy. B TO Bpems kak koHdurypaiusi DbContext HacTpauBaeTcsl Ipu
IIepBOM MCITOJIb30BAHUM U KeUIMpyeTcs, JIMOIa-BeIpaskeHue (GuUabTpa
3aIpoca MPUBSI3aHO K aKTUBHOMY Tono _userld. ®uibTp 3ampocoB Guk-
CUpOBaHHBIN, HO _userld SIBJSeTCST TMHAMMYECKUM M MOXKET MEHSIThCS
B KakmoMm sk3emiuisspe DbContext.

OmHaKO BakHO, YTOOBI (PUIBTP 3aIIPOCOB HEe OB ITOMEINIEH B OT/IE/b-
HbIIl KOHDUTYpaLMOHHBIN Ki1acc (cM. pasmen 7.5.1), moromy uto _userld
cTaHeT PUKCUPOBAHHBIM A1 UserId, MpeoCTaBIeHHOTO ITpY ITIe€PBOM WC-
M0/Ib30BaHUY. HysKHO TOMECTUTH JIIMO/1a-3a11poc KyIa-HUOY b, UTOObI OH
MOT ITOJTYYUTDb IMHAMMUYECKYIO mepeMenHyio _userld. B aTom cryuae s mo-
MeIaw ero B Metop OnModelCreating BHyTpu DbContext-mpuioskkeHusl,
¥ 3TO HOPMaJjIbHO. B r71aBe 7 s IMOKakKy BaM CII0CO6 aBTOMAaTHU3aI[MK Ha-
CTPOVIKM (PUIIBTPOB 3aIMPOCOB, KOTOPbIE MOMAIEPKUBAIOT AVMHAMUYECKIUIA
_userld; cm. pasgen 7.15.4.

Ecnu y Bac ects mpuitoxkeHne ASP.NET Core, B KOTOpOM aBTOPU3YIOTCS
MOIb30BaTel, MOXKHO MCIIOAb30BaTh IHttpContextAccessor s JOCTyIIa
K TekyuieMy ClaimPrincipal. ClaimPrincipal comepsKUT CIIMCOK YTBEPK-
JleHWi1 17151 BOIIeIIIero B CUCTeMY M0Ib30BaTes, BKatovas ero UserId, Ko-
TOPBIN XPAHUTCS B YTBEPKIEHUM C MMEHEeM, OTipeie/IeHHbIM CMCTeMHO
KOHCTaHTOVi ClaimTypes.NameIdentifier. Vau, Kak moka3aHo Ha pucC. 6.5,
MOXHO I00aBUTh HOBOE YTBEPKAEHME MOJIb30BATEITIO IIPU BXOZE B CUCTE-
My, UTOOBI TIpemocTaBUTh Kiou DataKey, mcrionb3yemsiit B GuiabTpe 3a-
MPOCOB.
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NMPUMEYAHUE TIpumep MOTHOLIEHHOW MYJIbTUTEHAHTHON CU-
CTeMbl, B KOTOPOJ MCIIONb3yeTcs] MAeHTU(UKATOD I0Mb30BaTeNsl,
yTO6BI HaliTH KoY KaveHTa DataKey Bo BpeMs BXona B CUCTEMY,
a yrBepxkaeHune DataKey no6aBsieTcst K yTBEpsKIEHWUSIM MTOTb30Ba-
TeJsl, MOXKHO HaiTH B CTaThe Ha cTpaHuiie http://mng.bz/yY7q.

6.1.7 Komaros! LINQ, mpebyrowue 0c06020 8HUMAHUS

EF Core ornuuHo crpasisieTcs: ¢ oToopaskeHnem meTtonoB LINQ B SQL,
sI3bIKe OOJBIIMHCTBA PEJSIIIMOHHBIX 6a3 TaHHbIX. HO eCcTh TpM TUIA MeTO-
noB LINQ, Tpebyoimmx 0co60ro BHUMaHMSI:

KOMAaH/IbI, IJIT KOTOPBIX HEOOXOAVM HOTIOTHUTETbHBIN KO, YTOOBI
COOTBETCTBOBAThH MPUHIIMIIAM paboThl 6a3bl JAaHHBIX, HAIMpUMep
Average, Sum, Max M Jpyrue arperaTHble KOMaH[bI, TpeOyolie 00-
pabotky Bo3Bpara null. [IpakTHYecKy eIMHCTBEHHBI arperar, KO-
TOPLIN He BO3Bpallaer 3HaueHue null, — 3To Count;

KOMAaHbI, KOTOpble MOTYT paboTaTh C 6a30ii JAHHBIX, HO TOJBKO
C KeCTKMMM OTPaHNYEHMUSIMI, TIOTOMY UTO Oa3a JaHHBIX He TOoIep-
SKMBAeT BCe BO3MOXXHOCTM KOMaHApbI. [IpuMep — komaHzAa GroupBy:
y 6a3bI JAHHBIX MOXET ObITH TOJMILKO MTPOCTOI KITIOY, a AJis IGrouping
€CTb CyIleCTBeHHbIe OTPaHUYEeHNS ;

KOMAaHbI, COOTBETCTBYIOIIME QYHKIMSIM 6a3bl JAHHBIX, HO C HEKOTO-
PBIMM OTpaHMUYEHMSIMU Ha TO, UTO MOKET BO3BpaliaTh 6a3a JaHHBIX,
Harmpumep KoMaHabl Join 1 GroupJoin.

B moxymentauuu no EF Core ecTb OT/IMYHASI CTaThsl MOJ, Ha3BaHMEM
«OmepaTophbl CI0KHBIX 3armpocoB» (http://mng.bz/MXan) ¢ mpeKpacHbIMMU
ONMMCAHMSIMM MHOTMX M3 3TUX KOMaH[, ITO3TOMY sI He Gymy paccMaTpu-
BaTh uX Bce. Ho xouy mpemympenuTs Bac 06 OacHOM MCK/IIOUeHuM In-
validOperationException ¢ cooblieHMeM, copepKaimyuM ciioBa could not
be translated, u pacckasaTb, UTO [e/1aTh, €CJU BbI €ro IOJy4YuTe.

[Ipo6iiema COCTOUT B TOM, UTO ecyii BbI ommberech B LINQ, To moiny-
ypTe coobuieHme could not be translated. BO3MOXXHO, OHO He CJIMIIKOM
TI0JIE3HO TIPY IMATHOCTYKE MTPO6IeMbl (HO CM. CJIeAyIoliee IIpuMedaHue),
KpoMe COOOIIEHMSI O TOM, UTO BaM CiefiyeT: switch to client evaluation
explicitly by inserting a call to AsEnumerable ...". XOTS ¥ MOXHO I1e-
PEKIIOUMTHCS Ha BbIUMCIEHME HA CTOPOHE KIMEHTA, Bbl MOXKETE IMOJIyUYUTh
(607IBIIIOE) CHMSKEHME TTPOU3BOIUTETLHOCTM.

MPUMEYAHUE Komangma EF Core yTOYHSIET COOOIIEHMS, BO3-
BpaliaeMble 13 MCKIoUeHus could not be translated, 1 mo6asiser
KOHKPETHbIE COOOIIEeHMST /i1 PaciIpOCTPaHeHHBIX CUTYyaluii, Ha-
npuMep MOIbITKA UCII0/b30BaTh MeTon, String.Equal ¢ mapamert-
pom StringComparison (KOTOPbIii He MOXKET ObITh IIpeo6pa3oBaH
B SQL).

B cnenmytomem pasgesie mpeACcTaBIeHO HECKOJIBKO COBETOB, KAk 3acTa-
BUTb HauboJIee pacrpoCcTpaHeHHbIe CJIOKHBIE KOMaH/Ibl PA6OTATh C Pesis-
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LIMOHHOJI 623071 JaHHbIX. Takke Mpeaiarai BaM IIPOTECTUPOBATH CIOXK-
HbI€ 3aIPOChI, TaK KaK B HUX JIETKO OLIMOUTHCS.

ATPEFATAM HYXXEH NULL (KPOME COUNT)

Bb1, BeposITHO, GymeTe Mcmoab3oBaTh arperatsl LINQ Max, Min, Sum, Ave-
rage, Count 1 CountLong. BOT HECKOJIBKO COBETOB, KaK 3aCTaBUTh UX pa-
60TaTh:

MeTonbl Count 1 CountlLong MpeKpacHO pabOoTAlOT, ecu Bbl BeleTe
TO/ICYET YEro-TO PA3yMHOTo B 6a3ze JAaHHBIX, HATIPUMEDP €CJIM 3TO
CTpPOKa WX OTHOCUTETbHbBIE CChUIKU, JOMTYCTUM KOIUUYECTBO OT3bI-
BOB Ha KHUTY;

IIJIST arperatoB Max, Min, Sum u Average TpeOyeTcsl pes3y/bTart, J10-
nyckawomuii 3HaueHme NULL, Hampumep context.Books.Max(x =>
(decimal?)x.Price). Ecniu MCTOYHUK (B 3TOM IIpuMepe 3TO Price)
He momyckaeTr 3HaueHue NULL, HeoOGXOAMMO TMpUBeAEHUE K TUITY,
JOMyCKaWwIleMy 3TO 3HaueHue. Kpome TOro, eciy Bbl UCIIO/Ib3yeTe
6ubmmoTexy Sqlite myIsT MOZY/IBHOTO TECTMPOBAHUS, [IOMHUTE, UTO
OHA He TmoAAepskuBaeT decimal, TOSTOMY BbI TTOJMYUMUTE COOBIIEHIE
06 ommoKe, Jaxke ec/iM VCIOMb30BaIM BEPCUIO, TOMYCKAIOIIYI0 3HA-
yenue NULL;

HeJb3sT MCIIONIb30BaTh METO[ Aggregate HEMOCPeNCTBEHHO B 6ase
IAHHBIX, TOTOMY YTO OH BBITIOJTHSIET pacueT AJ1sI KaXkA 0l CTPOKU.

KOMAHZOA GROUPBY

Eie onyia meTtog LINQ, KOTOpbIN MOKET OKa3aThCsl oe3eH, — 3TO Group-
By. Korma oH ucnonb3yeTcst ¢ 6a30ii gaHHbIX SQL, yacTh Key TOKHA GBITH
CKaJSIPHBIM 3HauUeHMeM (MJIM 3HAaUeHUSIMU), TTOTOMY 4TO 3TO TO, UTO IO/ -
nepkuBaeT orepatop SQL GROUP BY. YacTb IGrouping MoOKeT 6bITh Habo-
POM [aHHBIX, B TOM uuciae komaHgaMmu LINQ. Moii onbIT MOKa3bIBAET, UTO
HY)KHO MCIO0JIb30BaTh KOMaHy GroupBy BMeCTe ¢ KOMaHAOM MaTepuanm-
3anuu (cM. paspgen 2.3.3), Takoi kKak TolList. Bce ocTanbHOe BbI3bIBAET
ncknodyeHue could not be translated.

BoT peasibHbIN NIpUMeD, B3SThIN U3 KIMEHTCKOTO MpuaoxkeHus. Heko-
TOpbIE MMeHAa M3MeHEHbI, UTOObI COXPAHUTb KOHMUAEHIIMATbHbIE TaHHbIE
KkineHTa. O6paTuTe BHUMAaHMe, YTO Key MOXKeT 6bITh KOMOMHAIIMEN CKa-
JIIPHBIX CTOJIOIIOB M YacTu IGrouping:

var something = await _context.SomeComplexEntity
.GroupBy(x => new { x.ItemID, x.Item.Name })
.Select(x => new

{

Id = x.Key.ItemID,

Name = X.Key.Name,

MaxPrice = x.Max(o => (decimal?)o.Price)
b

.ToListAsync();



232

6.1.8

maea 6 Cosemul u mexHuKu, Kkacaroujuecs umeHus u sanucu dannwix ¢ EF Core

Ucnonvsosanue AutoMapper dns asmomamuyecKo20
nocmpoeHus 3anpocos ¢ Memodom Select

B rnaBe 2 MbI y3HaIM, YTO BIOOPOUHBIE 3aITPOCHI (CM. 2.4.3) TTO3BOJISIIOT
CO3[aTb OAVH 3aIpOC, BO3Bpalllaloliyii MMEHHO Te JaHHble, KOTOpPbIE HaM
HeOoOXOAMMBbI. DTU 3aIMPOChI YACTO BeCcbMa 3 (MEeKTUBHBI C TOUKU 3peHUs
MPOU3BOAUTENbHOCTHU. [Ipo6eMa COCTOMT B TOM, YTO OHM OTHUMAIOT
6osiblile BpEMEHM TIPY HAIMMCAHMM — BCETO Ha HECKOIBKO CTPOK OOJIbIIIE,
HO B (JIy4ae ¢ peajibHbIMM ITPWIOKEHUSIMU 3aIIPOCOB MOTYT ObITh THICSIUM,
MO3TOMY KayKIbIi1 BBIOOPOUHbIN 3aIIPOC YBEIMUMBAET BpEMSI pa3spabOTKM.
Sl Bcerma miry crmoco6s! aBToMaTusaiuu, u AutoMapper (https://automap-
per.org) MOXeT IIOMOYb aBTOMAaTU3UPOBaTh [IOCTPOEHME TaKOTo pofa 3a-
MIPOCOB.

S He 6ymy ONKCHIBATH BCE 0COGEHHOCTY JAHHOM 6MOIMOTEKU. [IJIs1 STOTO
MOXeT MoTpe6oBaThcs 1ienast kaura! Ho st mpuBemy 0630p, rme pacckasbi-
BaeTcsl, KaK HaCTPOUTh U UCIIONb30BaTh AutoMapper, MOCKOJbKY 51 He Y-
Malo, YTOOBI ITU TEMbI GbUIM TOCTATOUHO OCBEIIEHbI IIe-To elie. Haunem
CO CpaBHEHMSI MPOCTOTO BHIGOPOUHOTO 3aIpoca, KoM KOTOPOTO MUILIETCS
BPYUYHYIO, C TAKMM YK€ 3allpOCOM, HaIlMCaHHBIM C IOMOIIbI0 AutoMapper,
Kak MTOKa3aHo Ha puc. 6.6.

Bepcus ¢ KoAOM, HaNMCAHHBIM BPYYHYIO Bepcus ¢ AutoMapper
var dto = context.Books var dto = context.Books
.Select(p => new ChangePubDateDto .ProjectTo<ChangePubDateDtoAm>(config)
.Single(x => x.BookId == lastBook.BookId);

BookId = p.BookId,
Title = p.Title,
PublishedOn = p.PublishedOn
})
.Single(k => k.BookId == lastBook.BookId);

Puc. 6.6 06e Bepcum BbIGOPOUHOro 3anNpoca AAKT OAMHAKOBbIE pe3ynbTaTbl

M 0AMHAKOBbIN KoA SOL. 3To oueHb NPOCTOit 3anNpoc, U CKONUMPOBaHbI TONILKO TPU
CBOWCTBA, HO OH AaeT NpeAcTaB/ieHMe 0 TOM, Kak paboTaeTt AutoMapper. B saHHOM
cnyyae y DTO cBoiicTBa TOro e TMna U ¢ TEMM Xe UMEHaMM, YTOo U CBOMCTBA, KOTOpble
Mbl XOTUM CKOMMPOBaTb. ITO 03Ha4aeT, YTo AutoMapper aBToMaTU4YEeCKM CO3aCT KO,
LINQ ana konupoBaHUs 3TUX TPEX CBOMCTB

HecMmoTpst Ha IPOCTOTY IpUMepa, OH ITOKa3bIBaeT, YTO MOXKHO YMeHb-
LIMTb KOJ, TAKOTO 3a11poca 10 OJHO CTPOKM C IOMOLIbI0 MeTona AutoMap-
per, ProjectTo. 3mech ucnonb3yeTcs: KoHpurypanus «Ilo cornauieHnio»,
T7ie CBOMCTBA U3 MCTOUYHMKA — B TAHHOM C/Ty4ae Kjacca Book — oTo6paska-
1oTcs B cBoticTBa DTO myTeM comocTaBaeHUs UX M0 TUITY M UMeHU KaXK[0-
ro CBOJiCcTBA. AutoMapper MOXeT aBTOMAaTUYECKM OTOOPaskaTh HEKOTOPbIE
cBsi3u. Hampumep, cBoiicTBO Tuma decimal ¢ umeHem PromotionNewPrice
OymeT oToGpaxkaTh CBSA3b Promotion.NewPrice. (B AutoMapper 3To Ha3bl-
BaeTcs canaxcusaruem — http://mng.bz/aorB.)

Ha puc. 6.7 mokasaHbl ueThIpe criocoba KoHdurypauum «Ilo cornaiie-
HMIO» C UCIIONb30BaHMeM AutoMapper:


https://automapper.org
https://automapper.org
http://mng.bz/aorB

YmeHue u3 6a3vl OGHHbBIX 233

omo0paxceHue N0 Muny u UMeHU — CBOICTBA OTOOPaKarOTCS U3 Kilacca
CYLTHOCTU B ofHOMMeHHbIe cBoiicTBa DTO ¢ TeM ke TUTIOM;
omceueHue c8olicme — ecu Bbl yOUpaeTe CBOIICTBA, KOTOPbIe HAXO0-
ITCs B Kitacce cyuHocty 13 DTO, To BBIGOPOUHBIIT 3a1IpocC He 6yaeT
3arpy>kaTh 9TU CTOJIOIIBI;

cenaxcusarue omuowenuti — uvs B DTO mpemcraBisieT co60ii KoM6M-
HalM0 MMEeHU HaBUTAI[MOHHOTO CBOVICTBA U CBOVICTBA B TUIle HABU-
ralMOHHOTO CBOWCTBA. Promotion.NewPrice 13 cymHocTu Book, Ha-
pumMep, oTobpaskaeTcst B cBoiicTBo DTO PromotionNewPrice;
e10vceHHble DTO — 9Ta KOHGUTYpalus MO3BOISIeT 0TO6paXkaTh KOJ-
JIeKIIMM U3 Kj1acca CyuHoCTH B kiiacc DTO, mo3ToMy BbI MOXKeTe CKO-
MMpPOBaTh OMpeeeHHble CBOVICTBA 13 KjIacca CYIIHOCTU B HABUTa-
IIMOHHOE CBOWCTBO KOJIIEKIIUNA.

2.3u cBoiicTBa oTcyTcTBytoT B DTO, 1. Mepsbie Tpu cBOICTBA OTOBpaXKatOTCA
NO3TOMY He Y4aCTBYHT B 3anpoce nyTeM COnocCTaB/ieHNa UX UMEH U TUMOB
public class Book public class BookDto
{ {
public int BookId {get;set;} public int BookId {get;set;}
public string Title {get;set;} l» public string Title {get;set;}
public decimal Price {get;set;} public decimal Price {get;set;}
public string Description
{get;set;} public decimal?
public DateTime PublishedOn PromotionNewPrice {get;set;}
{get;set;} | »| Public string
public string Publisher {get;set;}| PromotionPromotionalText
public string ImageUrl {get;set;} {get;set;}
public PriceOffer public ICollection<ReviewDto>
Promotion {get;set;} Reviews {get;set;}
}
public ICollection<Review>
Reviews {get;set;} o
. 3. Boibupaet onpeaeneHHbIe CBOICTBA U3 CBA3U «OAUH
} K 04HOMY» nyTem 06beAMHEHNS UMEH, noaTromy
Promotion.NewPrice craHoBuTca PromotionNewPrice.
4. OrobpaskaeT Konnekumio Review «0AMH KO MHOTUM» 370 Ha3bIBaeTCs CrNAXMBaHUEM

B konnekuuio ReviewDto, kotopas Bbibupaet
TonbKo cBoicTBo NumVotes u3 knacca Review.
310 Ha3bIBaeTcs BNOXKEHHbIM DTO

Puc.6.7 Yetbipe cnoco6a, c noMoLublo KoTopbix AutoMapper aBToMaTM4ecKku
oTo6paaer knacc cywHoctu Book B knacc BookDto. CornalueHue no yMonyaHuio
3aKJ104aeTCs B TOM, YTOGbI BbINOJIHATL OTOGpaXKeHUe, UCNoNb3ys OAUHAKOBbIE UMEHA

1 TUNbI, BKJIOYast 06paboTKy CBSi3ei, UCMO/b3Ysl 3KBMBAJIEHTHOE MYTU K CBOWCTBY UMS, HO
6e3 Touek. CBorictBo DTO PromotionNewPrice, Hanpumep, aBToMaTU4eCkn oTobpakaeTca
B CBOICTBO Promotion.NewPrice. OToGpaxeHus Tak:Ke MOryT ObITb B/IOXXEHHbIMU —
KONNEKLMIO U3 K/acca CYLLHOCTU MOXKHO 0T06pa3uTb B Konnekumio u3 DTO

Tenepp, KOrma y Bac eCcTh IpeJCTaB/leHe O TOM, UYTO MOKET JesaTb
AutoMapper, xouy IaTh BaM HEeCKOJIBKO COBETOB IT0 MIOBOAY TOTO, KaK Ha-
CTPOUTD U UCIIOIH30BATh €TO0.

ON9 MPOCTOr0 OTOBPAXXEHMSA UCMOJIb3YUTE ATPUBYT [AutoMar]

Vcnonb3oBaTh MeTon AutoMapper ProjectTo MpocTo, HO OH ONMMUPAETCs
Ha KoHdurypauuio AutoMapper, KoTopas ciosxkHee. B Bepcuu 8.1 xummn
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Borapt mo6aBwi aTpubyT AutoMap, KOTOPBIN IOITyCKaeT KOH(PUTypalyio
«ITo cornamieHuio» MPOCThIX OTOGpakeHuit. B ciemyomeMm ¢parMeHTe
KOZia 9TOT aTpUOYT MOKa3aH B IEPBOI CTPOKe (BbIIeIeHa SKUPHBIM HIpUd-
TOM), T/ie Mbl OIIpefensieM, U3 Kakoro Kiaacca cymHocTy 3ToT DTO nomskeH
0TOOPaKaThCS:

[AutoMap(typeof (Book))]
public class ChangePubDateDtoAm

{

public int BookId { get; set; }

public string Title { get; set; }

public DateTime PublishedOn { get; set; }
}

Kiaccel, oTo6paskaeMbie C TIOMOIIbI0 aTpubyTa AutoMap, MCITONb3YIOT
KoHpurypanuio AutoMapper «ITo cornamnieHnio», ¢ HeCKOJIbKMMY Tapa-
MeTpaMM ¥ aTpubyTaMu [JiS IOIOJHUTENbHOV HAcTpoiiku. Kak 6bLIo
ITOKa3aHO Ha puc. 6.7, Takast KOHGUTYpaIusl MOXKeT CoenaTh MHOTO€, HO,
6e3yClI0BHO, HEe BCe, UTO BaM MOXET MOHAmOOUTHCS. [T 9TOro HYKeH
knacc AutoMapper Profile.

[na cnoxHbix oTo6paxkeHui Tpebyetca knacc Profile

Korpa nopxopa c ncnonb3oBaHmeM KoHdurypaumm «o cornaweHumo» Hepo-
CTATO4HO, HYXXHO Co3aaTb knacc AutoMapper Profile, no3sonsitowmin onpe-
Lenstb 0TobpaXkeHne ons CBOMCTB, HE OXBaY€HHbIX 3TUM MOAXOLOM. YTOObI
0oT06pa3nTb Book B BookListDto n3 nuctuuros 2.10 1 2.11, Hanpumep, Tpem
n3 pesatn ceoicte DTO HyxkHa cneumanbHas obpaboTka. HyxHO co3paThb
MappingConfiguration. [lns 3T0ro ectb HECKOJIbKO CMoco6oB, HO 0ObIMHO
ncnonbsyetcs knacc Profile, KOTOpbIA Nerko HamTM U 3aperncTpupoBaTh.
B cnenytolieM nUCTMHIe MOKasaH Kaacc, Hacneaywwmn ot knacca Profile
M YCTaHABAMBAOLWMIA OTOBpaxKeHUs, KoTopble AutoMapper C/IMWIKOM CNOXHO
chopmMupoBaTh.

Jucturr 6.6  Knacc Profile ¢ KoHdUrypaumein cneumanbHbIxX
OTOGpaXKeHM AN HEKOTOPbIX CBOWCTB

public class BookListDtoProfile : Profile

{ Baw Knacc AomkeH HacneaoBaTh
public BookListDtoProfile() ot knacca Profile. Y Bac moxer
{ 6bITb HECKONbKO K/1ACCOB, KOTOpble
CreateMap<Book, BookListDto>() Hacneaytot ot Hero
YcTaHaBAMBaer .ForMember(p => p.ActualPrice, Oaktuueckas uea (ActualPrice)
oToBpaxeHHe u3 m => m.MapFrom(s => s.Promotion == null | 3aBucKT OT TOrO, €CTH 1N
? s.Price : s.Promotion.NewPrice)) Promotion ¢ NewPrice

Knacca cywrocty Book
8 BookListDto .ForMember(p => p.AuthorsOrdered,

m => m.MapFrom(s => string.Join(", ",
s.AuthorsLink.Select(x => x.Author.Name))))

I'IonyqaeT CMUCOK UMEH aBTOPOB B KayecTBe CTPOKH, paap.eneuuoﬁ 3anaTbiMU
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.ForMember(p => p.ReviewsAverageVotes,
m => m.MapFrom(s =>
s.Reviews.Select(y =>
(double?)y.NumStars).Average()));

} COﬂ.ep)KMT CneuManbHbli KoA, He0OX0AMMBIN ANS CO3AaHUS
} MeToaa Average, BbINOJIHAEMOr0 B 6a3e AaHHbIX

3hech Mbl HacTpauBaeM TpPU U3 JIEBSITU CBONCTB, a [JIJIsI OCTaJbHBIX
LIeCTU CBOJCTB UCIOIb3yeTcs noaxon, «IIo comameHnto», IT03TOMY He-
KOTOpbIe U3 MMeH CBOWCTB B Kiacce ListBookDto mjimuHble. Hampumep,
y cBoiictBa DTO PromotionPromotionalText Takoe MMs, IOTOMY UTO IO
COIVIANIIEHUIO OHO OTOGPAasKAeTCs] B HABUTAIIMOHHOE CBOIMCTBO Promotion,
a 3aTeM B CBOMCTBO PromotionalText B Kitacce CylHOCTU PriceOffer.

BbI MOskeTe m06aBUTh MHOKECTBO BbI30BOB CreateMap B 0qHOM Ipodu-
Jie, MM Y Bac MOKeT ObITbh HECKOJIbKO mpodueii. [Ipoduin MoryT 6bITh
CJIOKHBIMM, ¥ yIIpaBjeHe UMU — IIaBHOEe 60JIbHOe MeCTO IPU MCITOJb-
3oBaHuM AutoMapper. Y ogHOTO M3 MOMX KJIMEHTOB ObUT Kiacc Profile
nyHoii B 1000 cTpok.

PETMCTPALUA KOHOUTYPALMUNA AUTOMAPPER

Ha mocnemgHem starie Bce 0TOOpakeHUSI PETUCTPUPYIOTCS C MCITONIb30Ba-
HMeM BHeApeHUs 3aBucumocteii. K cyacTbio, y AutoMapper ecTb makeT
NuGet AutoMapper.Extensions.Microsoft.DependencyInjection, comep-
skammit meton AddAutoMapper. OH CKaHMpPYeT MpeaocTaBisieMble COOPKMU
U perucTpupyeT uHTepdeiic IMapper B KauecTBe cepByca. ITOT MHTepdeiic
MCIIONb3yeTCsl IJI BHeApeHMsT KOHGUTYpaIMy JJj1s1 BCeX BallluX KJIacCoB,
Yy KOTOPBIX ecTh aTpubyT [AutoMap], 1 BCeX KIacCOB, KOTOPbIe HACTEIYIOT
ot knacca Profile. B mpunoxkenuu ASP.NET Core cienytomiuit pparmMeHT
Kona 6yzmet mob6asiieH B MeTop, Configure kimacca Startup:

public void ConfigureServices(IServiceCollection services)

{

services.AddControllersWithViews();

// .. OCTanbHOW KOA yAaneH Ans ACHOCTY;

services.AddAutoMapper( MyAssemblyToScan1, MyAssemblyToScan2..);
}

OueHka mozo, kak EF Core co30aem knacc cyujHocmu
npu YymeHuu OaHHbIX

1o cux mop Kaacchl CYIHOCTEN B 3TOV KHUTE He MMeNU MOAb30BaTelNlb-
CKUX KOHCTPYKTOPOB. IIpu utenum takoro knacca EF Core ucnonb3yer
KOHCTPYKTOp 6€e3 rmapaMeTpoB 10 YMOTYaHMIO, @ 3aTeM OOHOBJISIET CBOJi-
CTBa U pe3epBHbIe MOJISI HANpsIMYyI0. (Pe3epBHbIE OIS OTICAHbI B IVIaBe 7.)
Ho nHorga rnone3sHo umeTb KOHCTPYKTOP C TapamMmeTpaMiu, IOTOMY UTO 3TO
oberyaeT co3gaHue SK3eMIUISIpa, HalpMMep KOTAa Bbl XOTUTE rapaHTH-
pOBaTh, YTO KIACC CO3[IaH MPABUIBHO.
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MPUMEYAHUE Ucrnonb3oBaHue KOHCTPYKTOPOB [JIST CO34aHUS
KJlacca — XOPOUINit MOIXOM, TOTOMY UTO Bbl MOKETe OIIPeleuTh,
KaKMM MapaMeTpaM HY)XHO YCTAHOBUTDb 3HAUeHMe, YTOOBI CO3IAaTh
JorycTuMblii sk3emisip. [Ipu ucnons3oBanum DDD ¢ EF Core (cm.
miaBy 13) emMHCTBEHHBIN CIOCO6 CO31aTh KIacc CYIMIHOCTU — MC-
M0JIb30BATh KOHCTPYKTOP WM CTATUUECKYIO (PabpuKy.

C momeHnTa nosiieHus Bepcun 2.1 B EF Core mcnosb3yeTcsi KOHCTPYK-
TOP KJ1acca CYIIHOCTH, eCIY He06X0IMMO CO3/1aTh SK3eMILISIP TAKOI'O Kjac-
ca (Kak rpaBujIo, IpU UTeHUM AAHHbIX). EC/I BbI UCITO/Ib3YyeTe [IJIs1 CBOEro
KOHCTpYKTOpa narTepH «Ilo cornaiieHunio», T. e. TapaMeTpbl KOHCTPYKTO-
pa COBITAAIOT CO CBOJicTBaMM 110 Tuiy u MMeHu (camelCase/PascalCase)
U He BKJIIOUAIOT HaBUTAlIMOHHbIE CBOIICTBA, KaK MTOKa3aHO B CleAyolneM
muctunre, EF Core Takke 6ymeT ero MCIoab30BaTh.

JiuctuHr 6.7 Knacc cylyHOCTU € KOHCTPYKTOPOM, KOTOPbIi paboTaeT

¢ EF Core
public class ReviewGood Mo3XHO ycTaHOBUTbL AN1S CBOICTB
{ 3aKpbITbli METOA AOCTYNA Set.
public int Id { get; private set; } EF Core no-npexHemy cMoXeT
public string VoterName { get; private set; } MX 3anUCbIBaTh

public int NumStars { get; set; } KoHcTpyKTOpY He HyXHbI napameTpbl Ans

public ReviewGood < BCeX CBo¥cTB B Knacce. Kpome Toro, Tn
(string voterName) DOCTYMHOCTU KOHCTPYKTOPA MOXET BbiTb
( nwo6bim: public, private u T. a.

VoterName = voterName; EF Core 6yneT uckaTb napaMeTp C TeM e TUNOM
NumStars = 2; M UMEHEM, KOTOpPOE COOTBETCTBYET CBOHCTBY
(ucnonb3ys camelCase unum PascalCase)

MpuceanBaHue He AOMKHO BKNKOYATD B Cebs

Jlio6oe npucBanuBaHue CBOCTBY, ANS KOTOPOTO HET KaKoe-Mb0o U3MEHEHUE AaHHbIX; B NPOTUBHOM Clly4ae
napamertpa, - 310 HopmanbHo. EF Core ycraHoBuT Bbl HEe MONyUMTE TOUYHbIE AaHHbIE, KOTOpbIE Gbinu B 6ase
370 CBOICTBO MOC/E MCMOHEHUS KOHCTPYKTOpa

B 3HA4eHUe, NPOUMTaHHOE U3 Gasbl

MoskHO 6bITIO 6B TOOGABUTH KOHCTPYKTOP B Kiacc ReviewGood, KOTO-
pbIii yCTaHABAMBAET [JiSI BCEX CBOWCTB 3HaueHMs], He SIBJSIONIMECS] Ha-
BUTALIMOHHBIMU, HO S XOTeq MoKa3aTh, 4To EF Core MOXeT MCMOab30BaTh
KOHCTPYKTOPD JJIS1 CO3[IaHMsI 3K3eMIUIsipa CyIIHOCTH, a 3aTeM YCTAHOBUTH
3HAUYEHMS BCEX CBOJCTB, KOTOpbIE He ObLINM MepelaHbl B IapaMeTpax KOH-
cTpyKkTopa. Termeps, TOCMOTpeB HA pabounii KOHCTPYKTOP, PACCMOTPUM
KOHCTPYKTOPBI, KOTOpbie EF Core He MOXKeT wiu He GYIeT UCIOIb30BaTh,
¥ KaK CITPaBUTBCS C STUMMU ITPO6IeMaMu.

KOHCTPYKTOPbI, KOTOPbIE MOTYT BbI3BATb Y BAC
NMPOBJIEMbI C EF CORE

[TepBbIii TUIT KOHCTPYKTOPA, KOTOPBIV He MOXKeT ucnoab3oBats EF Core, -
KOHCTPYKTOp C mapaMeTpoM, Yeli TUIT WM MMSI He COBIIafaeT CO CBOJ-
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CTBaMu kjacca. B wienyioieM AMCTUHTe TOKa3aH MpUMep C mapaMeTpoM
starRating, KOTOPBIV Ha3HaUaeTCs CBOMCTBY NumStars. Eciiv 9TO equHCT-
BEeHHBI KOHCTPYKTOP, TO EF Core BEIOPOCUT MCK/TIOUEHME TTPY [TIEPBOM WC-
noab3oBaHuu DbContext.

Jiuctunr 6.8  Knacc ¢ koHcTpyKTOpOM, KOTOpbIN EF Core He MoxeT
MCNONb30BaTb U BbI30BET UCK/IIOYEHUE

public class ReviewBadCtor

{

public int Id { get; set; }

public string VoterName { get; set; }

public int NumStars { get; set; }

public ReviewBadCtor( <————— EOMHCTBEHHbII KOHCTPYKTOP B 3TOM Kaacce
string voterName,
int starRating)

{ Mms 3Toro napameTpa He COOTBETCTBYET HAa3BaHMUIO
VoterName = voterName; HUM OAHOTO U3 CBOCTB B 3TOM Knacce, N03TOMy
NumStars = starRating; EF Core He MOXeT MCNONb30BaTb €ro ANA CO3AAHUA

} 3K3EMNIAPA KAacca Npu YTEHUU [aHHbIX

}

Eme onyuH mnpuMep KOHCTPYKTOPA, KOTOPBI/i He MOXEeT MUCIOIb30BaTh
EF Core, — 9TO KOHCTPYKTOp C TTapaMeTpoM, 3aJal0l1MM HaBUTAI[MIOHHOE
cBolicTBO. Hampumep, eciut 651 y Kjtacca CYITHOCTY Book ObLT KOHCTPYKTOP,
KOTOPBIN BKJIIOUA TTapaMeTp [Jis1 yCTAHOBKY HAaBUTAI[MOHHOTO CBOMCTBA
PriceOffer Promotion, To EF Core He cmor Obl ero Mucroib3oBaTh. KoH-
CTPYKTOP, KOTOPBI MOXeT ucronb3oBath EF Core, 1omkeH MMeThb TOIBKO
HepeJISIIOHHbIE CBOMCTBA.

Eciu Balll KOHCTPYKTOP He COOTBETCTBYET MaTTepHy «I10 coriaiieHno»,
TO HEOOXOOMMO IIPEeIOCTaBUTh KOHCTPYKTOP, KOTOpbIit EF Core MoskeT uc-
1oJib30BaTh. CTaHIapTHOE pellleHye — J06aBUTh 3aKPbIThIi i KOHCTPYKTOP
6e3 nmapameTpoB, KoTopsiii EF Core MOKeT MCITO/Ib30BaTh AJISI CO3TAHMS
9K3eMIUIsIpa Kacca, a 3aTeM JCIO0Mb30BaTh CBOI OOBIYHBIN CITOCO6 3ari-
CU TTapaMeTpOB/IIONeN.

MPUMEYAHUE EF Core moxxeT MCIOAb30BaTh KOHCTPYKTODBI
¢ monmuduKkaTopamu goctymna. OH MCIONb3YeT JIF000J YPOBEHbD J0-
CTyIIa, OT 3aKPBITHIX (private) MO OTKPBITHIX (public) KOHCTPYKTO-
poB. Kak yske 6bI10 ITOKa3aHO, OH TAKKe MOXKET 3aIycaTh 3HaUEeHYe
B CBOICTBO, 3allIMIII€HHOE OT 3anucy, HarmpuMep public int Id {get;
private set;}. EF Core MmosxkeT 06pabaThIBaTh CBOICTBA C JOCTYIIOM
TOJIBKO Ha UTeHMe (Harpumep, skzeMIuisp public int Id {get;}),HO
C HEKOTOPBIMM orpaHmueHusIMu (cM. http://mng.bz/go2e).

Emre omHa, 60/1ee TOHKast mpo6ieMa BO3SHMKAET, eC/IM M3MEHSITh 3Have-
HMSI TIPU TIPUCBAMBAHUM UX COOTBETCTBYIOIIEMY CBOICTBY. Cliemyronuii
(bparMeHT Koza BbI3Baj ObI ITPOGIEMbI, [IOTOMY UTO IOJTyYeHHOE 3Have-
HMe OyIeT M3MEHEeHO Py MPUCBaBaHUN
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public ReviewBad(string voterName)

{
VoterName = "Name: " + voterName; // W3MeHAeMm napameTp, npexje 4YeM Ha3HAYUTb
ero CBOWCTBY;
//.. OcTanbHoli Koa nponyueH;
}

PesynbpraT mpucBaMBaHusI B KOHCTpyKTOpe ReviewBad o3HauaeT, uTo
ec/I JaHHbIe B 0a3e JaHHbIX — 9T0 XXX, TO mmoc/ie uTeHus: 6b110 Ob Name:
XXX, a 9TO He TO, YTO HAM HY)XHO. PellleHyue cCOCTOUT B TOM, UTOOBI 13-
MEHUTDb MMSI IapaMeTpa, YTOObI OH He COOTBETCTBOBAJI MMEHM CBOJCTBA.
B maHHOM C/1ydyae MOXKHO Ha3BaTh ero voterNameNeedingPrefix.

Hakonelr, umeiiTe B BUIY, UTO BCe MPOBEPKU U BaauaalUM, KOTOPbie
BbI IPUMEHSIETE K ITapaMeTpaM KOHCTPYKTOpa, OyIyT MPUMEHSIThCS, KOrma
EF Core mcnonb3yeT KOHCTPYKTOpP. EC/iv y Bac ecTh MpoBepKa, UTO CTPOKa
He paBHa NULL, To cjieyeT HACTPOUTD CTOIGEI 6a3bl JAHHBIX TaK, UTOOBI
oH He mor comepskaTh NULL (cM. r71aBy 7) Wi 4TOOBI HEKOHTPOJIMPYEMbIE
JIlaHHbIe B 6a3e JaHHbBIX He Bo3Bpaliaau 3HaueHme NULL.

EF CORE MOXET BHEAOPATb ONPEAENEHHDbIE CEPBUCHI,
ncnoyib3yqd KOHCTPYKTOP CYWWLHOCTHU

B To Bpemsl Kak MbI TOBOPUM O KOHCTPYKTOPaX, MbI TOJIKHbI 0OPATUTh
BHMMaHMe Ha criocobHocTh EF Core BHEIPSITh CEPBUCHI Uepe3 KOHCTPYK-
TOp KIacca cymHocTu. EF Core MoXkeT BHEIPSTh TPU TUIIA CEPBUCOB, HAM-
60s1ee TOJIe3HBIN 13 KOTOPHIX BHEAPSIET METO/I [IJIS1 OT/IOKEHHO 3aTPy3KU
CBsI3€i1, KOTOPBIII 51 ONIMINY B TTOJIHOM oObeMe. [IBa Ipyrux BapuaHTa SIB-
JITIOTCSL paciipeHHbIMM QYHKIMSIMU; ST KPATKO OIMIIY, YTO OHU HeJIaloT,
Y TIPeI0CTaBIII0 CChIIKY Ha fokyMeHTanuio 1o EF Core 11 mosnyyeHus 5o-
TIOJTHUTENIbHOI MHGbOpMAIUA.

U3 pasgena 2.4.4 BbI y3HaMM, KaK HaCTPOUTb OTVIOKEHHYIO 3arpy3Ky
cBsi3eit uepes naket NuGet Microsoft.EntityFrameworkCore.Proxies. 3TO
CaMbIii ITPOCTOI CITIOCO6 HACTPOUTH OTIOKEHHYIO 3arpy3Ky, HO Y HETO eCTh
HeJOCTATOK: BCe HABUTAIIMOHHbBIE CBOMCTBA NOKHBI ObITh HACTPOEHBI HA
MCIIO/Ib30BaHMeE OTIOKEHHOI 3arpy3ku, T. €. Y Kask0r0 HaBUTALIMOHHOTO
CBOJICTBA JTO/KHO OBITh YKAa3aHO KJIFOUEBOE CJI0BO virtual.

Ec/in BbI XOTUTE OTPAaHUUYUTD TO, KaKME CBSI3Y UCIHOb3YIOT OTVIOXKEHHYIO
3arpysKy, TO MOKHO ITOJIYUUTb CEPBUC OTIOKEHHOI 3arpy3Ku C ITIOMOIIbIO
KOHCTPYKTOpAa Kjacca CyI[HOCTU. 3aTeM Bbl U3MeHSeTe HaBUTallIOHHbIE
CBOJCTBA TaK, YTOOBI MCIIOIB30BATh 3TOT CEPBUC B METO/Ie UTeHMS CBOJi-
cTBa. B ciepyrolem nMCTHHTe MOKa3aH Kaacc CYIIHOCTU BookLazy, y KO-
TOpOTO ABe CBs3U: PriceOffer, KoTOpasi He UCMOIb3yeT OTVIOKEHHYIO 3a-
I'PY3KY, U Reviews, KOTOpas UCIIOIb3YeT ee.

Jiuctuir 6.9 Kak paboTaeT oT/10)keHHasa 3arpy3ka Yepes BHeAPEHHbIN
Mmetop lazylLoader

public class BookLazy

{
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— > public BookLazy() { }

HyxeH

OTKPbITbIi private BookLazy(ILazylLoader lazylLoader)

KoHcTpykTOp,  { JTOT 3aKpbIThIi KOHCTPYKTOP
4TO6bI MOXHO _lazyloader = lazylLoader; ucnonb3yetcs EF Core

6bin0 cO38aTb I Ana Heppenus LazyLoader

3Ty KHUIY private readonly ILazylLoader _lazyloader;

B Koge 06bluHasa cBA3b, KOTOPas

public int Id { get; set; } He 3arpyaeTcs ¢ NoMOLLbH0

. . . OTNIOXEHHOW 3arpy3Ku
public PriceOffer Promotion { get; set; }

(dakTnyeckue oT3biBbl copepxarca

public ICollection<LazyReview> Reviews
B pe3epBHOM none (cMm. pasaen 8.7)

private ICollection<LazyReview> _reviews; 4—‘
{

get => _lazylLoader.Load(this, ref _reviews); < —
set => reviews = value; UreHue cBOICTBA UHULIMMPYET
} OTNOXEHHYI0 3arpy3Ky AaHHbIX
} Mertog set npocto o6HoBASIET pe3epBHOE None (ecnu oHM elLe He 3arpy)eHbl)
st BHempeHus cepBuca uepes3 uHTepdeiic Ilazyloader Hy>KHO Ho6a-

BUTh B TpoekT makeT NuGet Microsoft.EntityFrameworkcore.Abstrac-
tions. VY Hero MMeeTCcs MUHMMAJIbHbIN HAGOP TUIIOB 1 HET 3aBUCUMOCTEI,
II03TOMY OH He OYyHeT «3arpssHsThb» IPOEKT ccbuikaMyu Ha DBContext
U Ipyrye TUIIbI JOCTYIa K JaHHbIM.

Ho ewin BBl nipuzepskuBaeTeCch apxXUTEKTYpPbl, KOTOpPask He OOITyCKaeT
TIPUCYTCTBUSI HUMKAKMUX BHEIIHMX IAaKeTOB, TO MOXKHO H06aBUTh B KOH-
CTPYKTOp CYIIHOCTM TlapaMeTp Tuma Action<object, string>. EF Core
3aIl0JIHUT STOT IapaMeTp, UCIIOJb3ys AeliCTBIe, KOTOPOe IPUHUMAEeT 9K-
3eMIUISIP CYLIHOCTU B KaueCTBe CBOEro IepBoro napaMmerpa U ums moJs
Kak BTOpoli mapameTp. Korma aTo meiicTBre BbI3bIBAETCS, OHO 3arpyskaeT

JaHHbIE CBsI3€ii B MMEHOBAHHOE TIO/Ie B YKA3aHHOM 9K3eMIUIsIpe Kiacca
CYITHOCTH.

MPUMEYAHUE C mnOMOIIBIO [OMIOJHUTEIHHOTO HEeOO0JIbIIOro
MeTola pacliMpeHus] MOXXHO 3acTaBUTb Action<object, string>
paborath aHanmormyHo Ilazyloader. 3TOT 3 PeKT MOKHO YBUIETh
B MeToJe pacuiMpeHus B KoHIle paszeina Lazy loading without pro-
xies Ha crpaHuie mokymeHrtainuu EF Core 1o amgpecy http://mng.
bz/e5zv B kiacce LazyBook?2 B mpoekTe Test B perto3utopun GitHub
711 9TOM KHUTU.

EcTb emie aBa criocoba BHeApPEHMsI cepBMCa B KIACC CYIIHOCTH yepes
KOHCTPYKTOD:

BHeOpeHMe SK3eMIlIsIpa DbContext, C KOTOPbIM CBsA3aH KjacCC CyII-
HOCTH, I10JI€3HO, €C/IM Bbl XOTUTE BbIIIOJIHATH OOCTYII K 6ase JaHHDbIX
BHYTpPHM CBO€ro KjiaCCa CYIIHOCTMN. b pacCKaKy 06 sToM B m1aBe 13.
Ecn BKpaTie, TO BaM He Cj1eayeT UCII0JIb30BaTh 3Ty TEXHUKY, eC/IN
Yy BaC HET CEPBEBHOI;'I HpOGHEMI)I C MpOM3BOANTEIbHOCTBIO MJIN 6m3-
HeC-JIOTMKOIA, KOTOPVYIO HEeJIb34 PEIINUTb HUKAKUM OPYTM CHOCOGOM;
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= IEntityType [JIs1 9TOTO SK3eMILISIpa KjIacca CYIIHOCTM JaeT JOCTYII
K KOHUrypaimu, State, vHGopmMaIy 06 3TO CYyITHOCTH U APYTUM
IaHHbIM, CBSI3aHHBIM C 3TUM TUIIOM CYIIIHOCTH.

OTM [ABa METOa SIBJSIIOTCS PACIIMPEHHBIMM BO3MOKHOCTSIMU, U I He
6ymy moapobHo ux paccmatpuBaTh. B mokymenTtauuu EF Core 1mo KoH-
CTPYKTOPAaM KJIACCOB CYIIHOCTEN COMEepsKUTCST HOTONHUTETbHAsT MH(OP-
Maluwusi 1o JaHHOoI TeMe; cM. http:/mng.bz/pV78.

3anucb 0aHHbIX 6 6a3y ¢ EF Core

ITepBas yacThb 9TOI I71aBbI ObLIA MTOCBSIIEHA 3a1Ipocam K 6a3e TaHHbIX. Te-
repb Mbl TlepeiiieM K 3alyucy JaHHBIX B 6a3y: CO3maHMI0, 0OHOBIEHUIO
" yIaJIeH!Io KJIaccoB cyliHocTel. Kak 1 B paspesne 6.1, Mos 1je1b — Moka-
3aTh BaM BHYTpeHHI0OI0 paboTy EF Core mpy BbITIOIHEHUM 3aIIMCH TaHHBIX
B 6a3y. HekoTopsle mompa3saesnsl pasaeina 6.2 TOCBSIIeHbl U3YYeHUIO TOTO,
YTO MTPOVCXOANT, KOIJA Bbl 3aIMChIBaeTe NJaHHble B 6a3y, a HEKOTOpbIe —
USSIIIHBIM METOAAM ObICTPOrO KOMMPOBAHMS UM yIaJIeHUS JaHHbIX. BOT
CITVCOK TeM, O KOTOPBIX IOJIeT peyb:

= OIeHKa TOoro, Kak EF Core 3ammchIBaeT CYIIHOCTH CO CBSI3SIMM B 6a3y
JaHHbIX;

= olleHKa Toro, kak DbContext o6pa6aThiBaeT 3aMucCh CYIHOCTEH CO
CBSI3SIMU;

= OBICTPOE KOMMPOBAHME JAHHBIX CO CBSI3SIMI;

= ObICTPOE yAajaeHue CyNHOCTH.

OueHka mozo, kak EF Core 3anuceieaem cywjHocmu
unu cessu 8 6asy OaHHbIX

Korpa BbI co3maeTe HOBYIO CYIITHOCTb C HOBOJ CBSI3bIO (CBSI3SIMMU), HABU-
ralMoOHHbIe CBOVICTBA — BalllM APYy3bs, MoToMy uTO EF Core 6epet Ha cebs
3a[avy 3aloJHEeHNsT BHEIIHETO Kioua. B ciefyoomneM JMCTUHTe TOKa3aH
MIPOCTOJ IIpUMep: fob6aBIeHe HOBOJ KHUTY C HOBBIM OT3bIBOM.

Jiuctunr 6.10 [o6aBneHne HOBOM CyWHOCTU Book € HOBbIM OT3bIBOM

var book = new Book

{

Cospaer
HOBYH KHUTY

Title = "Test",

Reviews = new List<Review>()
1Y
book.Reviews.Add(

new Review { NumStars =1 });
context.Add(book);
context.SaveChanges(); MeTton Add roBopHT, 4TO 3K3EMNAAP CYLLHOCTU HYXHO

Mertopa SaveChanges BbinonHser D,006aBUTb B COOTBETCTBYIOLLYIO CTPOKY CO BCEMM

06HOBNIEHUE 6a3bl AAHHBIX [,06aBNE€HHBIMU UIM OOHOB/IEHHBIMM CBA3AMM

[Llo6aBnseT HOBbIN OT3bIB B HABUrALMOHHOE
CBOWMCTBO Reviews
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YTo6bI 1OOABUTH STU IBE CBSI3aHHBIE CYIIHOCTY B 6a3y gaHHbIX, EF Core
IIOJIKEH CliesiaTh caeayloliee:

= onpedenums NOpsI0OK, 8 KOMOPOM HYHHO €030a8amb HOBble CIPOKU, —
B JAHHOM CjIy4yae HYKHO CO3[IaTh CTPOKY B Tabmuiie Books, 4TOGBI
Y Hee GbIT IEPBUYHBII KITIOYU Book;

" CKONUp08amb 8ce Nepe8uUUHble KUl 80 BHEUHUE KI0UU C8s3eli — B JaH-
HOM CJTy4ae KOIMPYeTCs MePBUYHBIN KITI0U CTPOKY Tabauibl Books,
BookId, BO BHEIIIHMI KJIIOU B HOBOJ CTPOKe Review;

" CKONUpo8amsv 8ce HOBble OaHHble, CO30aHHble 8 Od3e OaHHbLX, UMoObl
Kaaccol cyujHocmeti npasunvHo npedcmaeisiiu 6asy OaHHbIX, — 371eCh
Heob6XOAMMO CKONMpPOBaTh 06paTHO BookId M OGHOBUTH CBOICTBO
BookId B Kyaccax CymiHOCTel Book U Review, a Taxke ReviewId mms
KJIacca CyLIHOCTH Review.

B wienyromem nucTuHre mokasaHbl KoMaHabl SQL i1t co3panmst IByX
CTPOK.

Jiuctunr 6.11  Komangbl SOL ans co3paHus ABYX CTPOK C BO3BPAaTOM
NepBUYHbIX KKOYen

Mockonbky EF Core xo4eT BepHYTb NePBUYHbIN K/IKOM,
OH OTK/II0YAeT BO3BPAT U3MEHEeHUii B 6ase AaHHbIX

-- nepBbiii ZOCTYN K 6ase AaHHbIX BcraBnsiet HOBYIO CTPOKY
——> SET NOCOUNT ON; B Tabnuuy Books. baza
INSERT INTO [Books] ([Description], [Title], ...) AaHHbIX reHepupyet
VALUES (@p0, @pl, @2, @p3, @p4, @p5, @p6); nepeuuHbIii Ko Book
BosBspaluaet nepBuyHbIii

SELECT [BookId] FROM [Books]

WHERE @GROWCOUNT = 1 AND [BookId] = scope_identity(); KIIIOH C NPOBEPKAMM,

yT06bI Y6EAUTLCS, YTO

-- BTOPOW JOCTYN K 6a3e AaHHbIX HOBaA CTPoKa Gbina

> SET NOCOUNT ON; Aobasnea
INSERT INTO [Review] ([BookId], [Comment], ...) BcraBnsieT HOBYIO CTPOKY
VALUES (@p7, @p8, @p9, @p10); B Tabnuuy Review. basa
SELECT [ReviewId] FROM [Review] DaHHbIX reHepupyet
WHERE @@ROWCOUNT = 1 AND [ReviewId] = scope_1identity(); nepBUYHbIi KNtoy Review

BosBpatuaeT nepBUYHbIi K1Y € NpOBEpKaMMu,
npoBepss $hakT 406aBAEHUS HOBOI CTPOKM

JTO TIPOCTOV NpUMEDP, HO OH OXBATbIBA€T BCE OCHOBHbIE MOMEHTHI.
Hy>KHO MOHSTH BOT UTO: Bbl MOKETEe CO3/1aBaTh CJIOKHbIE JaHHbIE CO CBSI-
3SIMU U CBSI3SIMU 3TUX CBsi3eit, a EF Core pemnT, Kak 106aBUTh UX B 6a3y
JIaHHbBIX.

Sl BcTpeuan Kof, B KOTOPOM pa3paboTUYMK MCIIOTb30Bal HECKOIBKO BbI-
30BOB MeToa SaveChanges IJ1s1 MOJTy4YeHMS IIEPBUUHOTO K/IK0Ua 13 IIEPBOM
omepanuy Co3AaHNusl, YTOObI YCTAHOBUTD BHEIITHMIA KITIOY JIJISI CBSI3AHHOI
CYIIHOCTU. B 9TOM HeT HeOOXOAMMOCTH, €CJIN Y BaC €CTh HaBUTALIVIOHHbBIE
CBOJICTBA, CBSI3bIBAIOIIIME Pa3Hble CYIIHOCTU. [I03TOMY eciiu Bbl CUMTaeTe,
UTO HY>KHO BbI3BaTh MeTO[, SaveChanges IBaXKIbl, 3HAUNT, Bbl HE HACTPOU-
JIV TIpaBWIbHbIE HABUTAIIMOHHBIE CBOJCTBA )11 00pabOTKM 3TOTO CIydasl.
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NMPEOYMPEXAOEHWUE He pekomeHyeTcs BbI3bIBaTb METOL, Save-
Changes HECKOJIBKO pa3 [iJisl CO3aHUSI CYLTHOCTEN CO CBSI3SIMU, T10-
TOMY UTO eCJIM 0 KaKOii-TO Mpu4YMHe BTOPOI MeTon, SaveChanges
He cpaboTaer, y Bac 6ymeT HeIo/IHbIi Habop JaHHbIX B 6a3e JaHHbIX,
YTO MOXKET IpUBeCTM K mpobiemam. CMOTpUTe BpesKy «Ilouemy
HY)KHO BbI3bIBaTh MeTOJ] SaveChanges TOJIbKO OJMH pa3 B KOHIIE Ba-
IMX U3MEeHeHUT» 13 pasnaena 3.2.2 jsl oydeHUs JOTIOTHUTENb-
HOIt MHpOpMaIun.

OueHka mozo, kak DbContext 06pabamsieaem 3anucb
cywHocmeil u ces3eli

B pasgeine 6.2.1 Bbl Bumenu, uto EF Core menaeT Ha CTOpoHe 6a3bl JaHHBIX,
a Terepb Mbl IIOCMOTPUM, 4TO TTpoycxoguT BHyTpu EF Core. B 601bmnH-
CTBe CJTyuaeB 3Ta MHGOPMAIINS BaM He HY)KHA, HO MHOTIa BayKHO 3HATh ee.
Ecnu Bo Bpemsi Bbi3oBa MeToza SaveChanges Bbl lepexBaTbiBaeTe M3MeHe-
HMSI, TO, HATIpMMep, BbI MOYYUTe ero State TOIbKO IMepel BbI30BOM 3TOTO
MeTO[a, a IePBUYHBIN K/II0U BHOBb CO3JaHHOI CYIIIHOCTY TIOSIBUTCS Y Bac
TOJIBKO TTOC/Ie BbI30BA.

MPUMEYAHUE $ cTONKHYIICS C 3TOI MPO6IeMOii, KOTa FOTOBMII
TepBoOe U3IaHMe 3TOi KHUTU. MHe HY;KHO ObIJIO OOHAPYKUTh U3Me-
HeHMS B Kjlacce CyIHOCTY Book ¥ M3MeHeHNsI BCeX CBSI3aHHBIX C Hell
KJIaCCOB CYLIHOCTEI, TakKuX Kak Review, BookAuthor u PriceOffer.
B TOT MOMEHT MHe HY)KHO OBUIO IepexBaTUTh State Kaskmoit CyIi-
HOCTY B Hauajie, HO Y MeHsI MOIJIO He ObITb IIPaBMUIbHOIO BHEIITHETO
KJII0Ya JI0 TOTO, Kak MeTo[ SaveChanges 3aBepiuajn pabory.

ITaske ecyiy BbI HE MbITAETECH PEIIUTD CJIOKHYIO 3374y, TIOA00HYIO 3TOA,
MOJIe3HO TOHSTH, Kak paboraetr EF Core. Ciemytomuii mpuMep HEMHOTO
CJIOKHee TpeJbIAyliero, IOTOMY 4TO S XO4y I10Ka3aTb BaM pasHbIE CIIO-
co0bI, 1CIIoNMb3yst KoTopble, EF Core 06pabaThiBaeT HOBbIE SK3EMILISIPHI
K/Iacca CYIIHOCTY MOBEPX 9K3eMIUISIPaA CYLUIHOCTY, KOTOPbIi GBI MPOUm-
TaH 13 6a3bl JAHHBIX. B CJIeAyIONeM JVCTUHTE MbI CO3/1a€M HOBYIO CYII-
HOCTb Book, HO ¢ Author, KOTOPBIiT y3Ke ecTb B 6a3e JaHHbIX. Kop ropeneH
Ha aTarbl: ITAN 1, 3TAN 2 ¥ TAN 3 — 1 TOTIOJIHEH MMOSICHEHUSIMM TTOC/Ie KaXK-
JLOTO JTarmna.

JiuctuHr 6.12 Co3paHue HOBOWM CyLLHOCTU Book C HOBOI CBA3bIO «MHOTUE

KO MHOrmm» € CyLiecTByrwmMM aBTOpoM

//3TAN 1 <——————— Kaxnplii U3 TPeX 3TanoB HAUMHAETCA C KOMMEHTapus
var author = context.Authors.First(); -
var bookAuthor = new BookAuthor { Author = author };

Cospaert Hosylo cTpoky BookAuthor
u roToB npuszatb Book k Author

Yuraert cywecTsyowwyH cywHocTb Author Ans HOBOM KHUMM
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var book = new Book Co3paet KHUrY M 3anonHseT
{ HaBUraLLMOHHOE CBOICTBO
Title = "Test Book", AuthorsLink ogHoi1 3anucbio,
AuthorsLink = new List<BookAuthor> { bookAuthor } | cBasbiBas ee c cywectsyiowmm
} aBTOPOM
//3TAN 2 Bbi3biBaet MeToa Add, coobwatowmii EF Core,
context . Add(book) : YTO KHUTy He06X0AUMO [,06aBUTb B 6a3y AaHHbIX
//3TAN 3 Mertop SaveChanges npocMatpuBaert Bce OTCIEXKMBaEMblE
context. SaveChanges(); CYLHOCTM U BbISICHAIET, KaK 06HOBUTb 6a3y AaHHbIX, YTOObI
’ D06GUTLCA XXenaemoro

Ha puc. 6.8-6.10 nmoka3aHo, UTO MPOUCXOAUT BHYTPU KIaCCOB CYITHO-
cTeil U OTC/IekrBaeMble JJaHHbIe HA KaXIOM aTarie. Ha KaXmom u3 Tpex
PMCYHKOB ITOKa3aHbl CJieyIollye JaHHble B KOHIle JTarna:

CBOJICTBO State KaXKAOro 3K3eMIUISIpa CYIIHOCTM Ha KaXXAOM 3Talie
(rokasaHo HaJl KaXKIbIM KJIACCOM CYIIIHOCTU);

TIePBUYHBIN ¥ BHEIIHUI KIIOUM C TEKYIIMM 3HAUE€HMEM B CKOOKaX.
Ecnn sHauenne kitoua — (0), TO OH ellle He 3a/iaH;

HaBUTALMOHHbBIE CChIJIKM OTOOPAXKAIOTCS KaK COAVMHEHMS U3 HaBU-
TralIOHHOTO CBOVICTBA K COOTBETCTBYIOLEMY KJIACCY CYIITHOCTH, C KO-
TOPBIM OH CBSI3aH;

M3MEHEHMSI MEKIY 3TaraMu 0TOOPaskaroTCs SKUPHBIM MIPUOTOM MIIN
60J1ee TOJICTBIMM JIMHUSIMM [IJIS1 HaBUTAL[MOHHbIX CBSI3€IA.

Ha puc. 6.8 mokasaHa cuTyauus nocie 3aBepiieHus stana 1. OToT uc-
XOOHBINM KO, yCTaHABIMBAET CBSI3b HOBOTO Kjacca CYIIHOCTH Book (ciieBa)
C HOBBIM KJIaCCOM CYITHOCTMU BookAuthor (rmocepenyiue), KOTOPBI CBSI3bI-
BaeT Book c cyIecTByOIIMM KJIacCcoM CYITHOCTH Author (cripaBa).

State = detached State = detached State = unchanged
Book BookAuthor Author

Bookld(0) Bookld (0) Authorld  (123)

Title Authorld (0) Name

Description Order BooksLink

Book

AuthorsLink Author

Puc. 6.8 KoHeu 31ana 1. Ha 3ToM pucyHKe nokasaHo, YTO HOBbII KJAcC CYLLLHOCTH
Book ¢ HOBbIM KN1accoM cyuwHocTu BookAuthor, cBa3aHHbIM ¢ Book, umerot
State=Detached, a cywecTByOWMIA KNacc CywHOCTH Author, KOTopblit 6bin cuuTaH
u3 6a3bl AaHHbIX, MeeT State=Unchanged. Ha pucyHke Takxke nokasaHbl ABe
HaBUraLMOHHbIE CBA3U, KOTOPbIE GblIM YCTAaHOBJIEHbI A5 CBA3M CYLWHOCTH Book

€ cywHoCTbio Author. HakoHel, nepBuYHbIN M BHELWHKWIA Kaoun Book u BookAuthor
He 3aAaHbl, T. €. paBHbl HY/IO, TOFAA KaK Y CywHOCTU Author uMeeTcs nepBUYHbIN
knto4 (123), noToMy 4TO OHa yXXe HaxoauTcs B 6ase AaHHbIX

Ha puc. 6.8 nipencrasieHa rpadbmyueckast Bepcus Tpex KIaccoB CYITHO-
CTel1, MoCjIe TOro Kak 3aBepIimiics 3Tamn 1 M3 amctuHra 6.12. 3TOT pUCyHOK —
OTIIpaBHAas TOUKA Iepen BbI30BOM J00bIX MeTonoB EF Core. Ha puc. 6.9
TOKa3aHa CUTyalMs MOCIe BBITIOTHEHMSI CTPOKM context.Add(book). U3-
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MEHEeHMSs BbIOe/IeHbI JKUPHbIM I.HpI/ICl)TOM M SKUPDHBIMMUM JIMHUSMMWU OJI51 060-
3HaYEeHUs ,ILO6aBJIeHHbIX HaBUTAlIMIOHHbIX CBSI3€jA.

State = added State = added State = unchanged
Book —| BookAuthor — Author
Bookld(0) (-2147482643) Bookld (0) (-2147482643) Authorld (123)
Title T Authorld (123) | Name
Description Order BooksLink
Book
AuthorsLink \ Author

[lBa npsMoyronbHuKa, coaepxawme (-2147482643), npeactaBnsior CBOHCTBO
CurrentValue B AaHHbIX OTCNEXMBaHMA ANA ABYX KNaccoB cywHocTel, rae EF Core
XPaHUT NCEBAOKNOY

Puc. 6.9 KoHeu 31ana 2. 3aecb MHOFO 4ero nponsowno. 3HayeHue CBOMCTBa State
ABYX HOBbIX CylHOCTel, Book n BookAuthor, usmeHunocb Ha Added. B 10 ke Bpems
MeTopA Add nbiTaeTcs HACTPOUTb BHELLHUE KHOYU: EMY U3BECTEH NEPBUYHbIN KoY
Author, n03TOMy OH MOXeT ycTaHOBUTb AuthorId B cywHocTth BookAuthor. EMy
HeusBeCTeH NepBUYHbINA KtoY Book (BookId), n03TOMY OH NOMeLLaeT yHUKanbHoe
OTpULLATENIbHOE YMC/IO B CKPbITbIE OTC/IEXKMBAaEMble 3HaUYEHUS, AeUCTBYIOLME KAK
ncesnoknioy. B MeToge Add Takke eCcTb 3Tan CCbIIOYHOM (DUKCALMK, 3aMONTHAIOLL WA
BCe OCTaNbHble HaBUraLMOHHbIEe CBOCTBA

BbI, BO3MOXHO, YOMBJIEHBI T€M, CKOJIbKO BCEro Ipom3OouuIo IMPU BbI-

nonHeHnn metona Add. (51 — ma!) [loxoxke, UTO CyIIHOCTM MaKCUMMaabHO
MIPUOTIMSKEHBI K TEM COCTOSTHUSIM, B KOTOPBIX OHY OYIYT HAXOAUTbHCS TIOCIIE
BbI30Ba MeTona SaveChanges. BOT UTO MpOMCXOOUT MpU BbI30BE METOMA
Add Ha sTamne 2.

Metopn, Add 3amaet 3HaueHne Added mms State cymiHOCTH, TIpenOCTaB-

JIEHHOJI B KaueCTBe IapaMeTpa, — B JAHHOM IIpyUMepe 3TO CYITHOCTh Book.
3aTeM OH ITPOCMATPUBAET BCE CYIIHOCTY, CBSI3aHHBIE MO0 IO HABUTAIM-
OHHBIM CBOJICTBaM, 160 110 3HAUYEHMSIM BHEIIHEero Kiioda. s Kaskaoit
CBSI3aHHO¥ CYIITHOCTY OH BBITIOJTHSIET CJIEAYIOIIVE e iCTBUS :

eCJIM CYIIHOCTb He OTC/IEXXMBAETCS, T. €. ee TeKylllee CBOCTBO State —
Detached, oH 3amaeT 3HaueHMe Added. B maHHOM npumMepe 3TO Book-
Author. Iyt Author cBOJiCTBO State He OGHOBJISIETCSI, TOCKOJIBKY 3Ta
CYIITHOCTb OTC/IEKMBAELTCS;

OH 3allOJIHSIeT BCEe BHEIIHME KJIKUM IPaBUJIbHBIMM IT€PBUUHBIMU
Kintouyamu. Eciiy cBSI3aHHBIN ITEPBUYHBIN KIIOY ellle He AOCTYIIEH, OH
oMelllaeT YHMKaJIbHOE OTPUIaTe/IbHOE UMCIIO B CBOJCTBA Current-
Value OTCIeXKMBaeMbIX JAHHbBIX OJIS1 IEPBUYHOTO M BHEITHETO K-
Yeli, Kak IToKa3aHo Ha puc. 6.9;

OH 3aMoJIHSeT BCe HaBUTALIMOHHbIE CBOMCTBA, KOTOpPbIe B HACTOS-
1ee BpeMs He HACTPOEHbI, IIyTeM 3aIycKa CChIIOUHOM (ukcaiym,
ONMCaHHOI B pasnene 6.1.1. Ha puc. 6.9 cBs131 moKka3aHbl XXUPHBIMU
JIMHUSIMU.

B saTom npumepe eIMHCTBEeHHbIE CYIIHOCTU OJIA IIPUBA3KM 3a/aeT Balll

KOJI, HO 3TAall CChbUIOYHON (puKcarumy MeToma Add MOKET BBITTOTHUTD TIPU-
BSI3KY K JTI000J OTC/IEKMBAEMOI CYITHOCTU. BbI3oB MeToma Add MoOKeT
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3aHSATh HEKOTOpOe BpeMsi, eI Y BaC MHOTO CBSI3eil M/Uau MHOTO OT-
CJIeXKMBAEMbBIX KIACCOB cylIHOCTell B TekymeM DbContext. SI mogpo6HO
pPaccMOTPIO 3Ty MPo6IeMy IMTPOU3BOAUTENLHOCTY B I1aBe 14.

[TocnenHuit aTam, 3Tal 3, — 3TO TO, UTO IIPOMCXOAUT IIPY BbI3OBE METO1a
SaveChanges, Kak IoKa3aHo Ha puc. 6.10.

State = unchanged

State = unchanged

State = unchanged

Book
Bookld (456)
Title
Description

BookAuthor
Bookld (456)
Authorld (123)
Order
Book

AuthorsLink

Author

Authorld (123)
Name

Author

BooksLink

Puc. 6.10 Koneu 31ana 3. Mocne 3aBeplieHus pa6otbl MeToaa SaveChanges
cywHocTn Book 1 BookAuthor no6aBnsiotcs B 6asy: ABe HOBble CTPOKM Gbinu
BCTaBeHbl B Tabnuubl Books u BookAuthors. CospaHue ctpoku Book o3Hauaert, uto
€e NepBUYHbIN KJIl04 reHepupyeTcs 6a30i AaHHbIX, KOTOPbIi KONMpyeTcs 06paTHO

B BookId, a Tak)xe BO BHeLHuI Ko BookAuthor, BookId. Mo Bo3BpaLwieHMM CBOWCTBO
State y Book u BookAuthor nmeert 3HaueHue Unchanged

B pasgene 6.2.1 661710 MOKAa3aHO, UTO JIIOObIE CTOJOIIBI, yCTAHOBIEHHBIE
WM M3MEeHeHHble 6a30i1 JaHHBIX, KOIMMPYIOTCS 00paTHO B KJIacC CYIIHO-
CTH, YTOOBI CYIIHOCTh COOTBETCTBOBAjA 6a3e JaHHbBIX. B 3TOM mpumepe
OBV 06HOBIEHBI BookId cyirHOCTY Book 1 BookId cyrrHoCTM BookAuthor,
YTOObI COOTBETCTBOBAThH 3HAUEHUIO K/TI0YUA, CO3TaHHOMY B 0a3e JaHHbIX.
Kpome Toro, Teneps, Korga Bce CyIIHOCTU, YIaCTBYIOIIVE B 3TOV 3alMUCU
B 6a3y TaHHBIX, COOTBETCTBYIOT 6a3e JaHHBIX, IJIS MX COCTOSTHUI YCTAHOB-
JieHO 3HaueHMe Unchanged.

IaHHBINA IpUMepP, BO3SMOKHO, TOKAa3aJICs IJIMHHBIM 06bsICHEHEM TOTO,
YTO «IIPOCTO PaboTaeT», ¥ BO MHOTUX CIydasiX BaM He HY>KHO 3HaTbh, ITove-
my. Ho Korma uto-To paboTaeT HepaBUIbHO, 9Ta MHPOPMAIIMS oJIe3Ha,
€CJIM BbI XOTUTE CAeaTh YTO-TO CJIOKHOE, HAaTpMep PerMcTpupoBaTh 13-
MeHEeHMSs Kjacca CyIHOCTH.

Yto nobeaut, ecnv oHm pa3Hble: HaBUrallMOHHbIE CBA3U
WUAKX 3HAYEHUSA BHELLHEero Kaw4a?

Ha atane 2 B pa3gene 6.2.2 s otMeyan, 4yto meTog Add «npocMaTpuBaeT Bce
CYLHOCTU, CBSI3aHHbIE C CYLLHOCTbIO, NPEAOCTaBNEHHONM B KAYeCcTBe napaMeT-
pa, MMb60 MO HaBMIaLMOHHLIM CBOMCTBAM, IMOO MO 3HAYEHWSM BHELIHEro
Kntouax. Yto nobenmT, eciv HaBUraLMoHHaa CBA3b ByaeT npuBsA3aHa K OAHOM
CYLHOCTU, @ BHELIHWUI KNHOY — K ApYroii? Mowu TeCTbl rOBOPAT, YTO BbIUIPbIBA-
€T HaBWUraLMOHHAsA CBA3b. HO 3TOT pe3y/bTaT He onpeaeneH B fLOKYMeHTauum
EF Core. 1 nonpocun pasbacHenuit (https://github.com/dotnet/efcore/is-
sues/21105), Ho noka He ByaeT OTBETA Ha 3TOT BOMPOC, HYXXHO TECTUPOBATb
CBOM Kof, 4Tobbl YOenmTbea, 4To B nobene HaBUraMOHHbIX CBOMCTB HAf, 3Ha-
YEHWUSMU BHELUHEro K/to4Ya HUYEro He M3MEHUNOCh.
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6.2.3 bbicmpebili cnocob6 KonuposaHus OAHHLIX €O C8A3AMU

MHorga Hy>kHO CKOIMPOBATh KJIAacC CYLIHOCTM CO BCeMM ero cBs3siMu. Ofi-
HOMY M3 MOUX KJIMEHTOB TPeOOBAINCh pa3Hble BEPCUM CIIEIMATBHO Pas-
paboTaHHOIi CTPYKTYPHI IJIST OTIIPABKM 3aKa3UMKY, UTOOBI OH MOT BbIOPATh
MMOHPABUBIIYIOCS. Y 3TUX MPOEKTOB GbLJI0 MHOTO OOILIVX YacTe, U Mpo-
eKTUPOBILMKM He XOTeJM BBOLUTDH 3TU JaHHbIE [IJi KaKIOrO BapuaHTa
MIPOEKTUPOBAHMS; OHU XOTeNM CO34aTh NIE€PBbIil BAPMAHT U CKOIMMPOBATh
ero B KaueCTBe OTIIPaBHOI TOUKM [1JI CIeAYIOLIero BapuaHTa.

MOo>KHO GbIIO ObI KIOHMPOBATH KasKAbIN KJIACC CYINIHOCTY U €ro CBSI3U,
HO 3TO TsDKeast pabota. (Y MOEro KjiueHTa MOIJIM ObITh COTHU 3JIEMEH-
TOB, Y K&XIOTr0 13 KOTOPBIX ~ 25 cBs3eii.) Ho 3HaHMe TOro, Kak paGoTaeT
EF Core, mo3Bonmio MHe HanmucaThb KOZ, 1151 KONMMPOBaHUS IPOEKTa C M0-
Mmoo camoro EF Core.

B kauecTBe npuMepa Mbl GyIeM MCI0ab30BaTh Hamy 3HaHus EF Core,
YTOOBI CKOMMPOBATH MTOIb30BATETbCKII 3aKa3 13 MpuiokeHust Book App,
IJe ecTb KOJIJIeK1Ms LineItems, KOTOpasi, B CBOIO OUepeb, CBsI3aHa € Books.
Ham Hy>kHO ckonupoBaTh Order TONBKO € LineItems, HO Mbl HE XOTUM KO-
NMPOBaTh Books, C KOTOPBIMM CBSI3aHa KO/IIeKUMs Lineltems; IBe KONUHK
Book BBI3OBYT Mpo6aeMbl. HauHeM ¢ pacCMOTpeHMs 3aKa3a, KOTOPbIii MbI
XOTUM CKONMPOBaTh. OH MOKa3aH B CAeAYIOLEeM JTUCTUHTE.

Jiuctuur 6.13 Co3spanue Order ¢ AByMA 06bekTaMu LineIltem, rOTOBbIMM

K KONUpoBaHUIO

[ng 3Toro Tecta Ao6aBneHbI YyeTbipe KHUIM, KOTOpble

GynyT Mcnonb3oBaThCA B KA4YECTBE TECTOBbIX AAHHBIX .
Co3paer Order ¢ aByma Lineltem

AN KONnUpoBaHUa

var books = context.SeedDatabaseFourBooks();

var order = new Order <
{
CustomerId = Guid.Empty,
LineItems = new List<LineItems 3apaer gna Customerld 3HaueHue
{ 10 YMOYaHMUI0, YT06bI UALTP 3anpoca
new LineItem CUMTbIBaN 3aKa3 06paTHO

[o6aenseT nepBbii {
LineNum, cBai3aHHbI#
C NepBOii KHUrom }
E

1
[any

LineNum = 1, ChosenBook = books[0], NumBooks
new Lineltem .
{ [lo6aBnset BTOpOii

LineNum = 2, ChosenBook = books[1], NumBooks = 2 L|neNum1caﬂ3aHE1bm
} €O BTOPOI KHUIOW

IH
context.Add(order);

context. SaveChanges(); 3anucbiBaet atot Order B 6a3y AaHHbIX

YT06bI TPAaBMJIbHO CKOMMPOBATh 3TOT 3aKa3, HY’)KHO 3HATh TPU BeIlu
(mepBbIe ABe BBI YoKe 3HaeTe U3 pasnena 6.2.2):
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ecu Bbl 106aBIIsieTe CYIIHOCTD, Y KOTOPOIi €CTh CBSI3aHHbIE CYIIHO-
CTU, ¥ OHU He OTCJIEXXMBAIOTCS, TO eCThb 3HaUeHMe CBOJiCcTBa State —
9T0 Detached, i1 HUX OyZeT yCTaHOB/IEHO 3HaueHKe Added;

EF Core moxkeT HaXOAUTb CBSI3aHHbIE CYLIHOCTY C TIOMOIIbI0 HABU-
TalMiOHHBIX CBSI3€l;

eCIM BbI TIOMbITaeTech JO6AaBUThH KJIACC CYIIHOCTM B 06a3y JHaHHBIX,
a MepBUYHBINM KITI0Y YK€ HaXOOUTCS B 6ase, Bbl ITOIYUNUTE UCKITIOUE-
HMe, TIOTOMY UTO ITePBUYHbIN K/TI0U JO/DKEH ObITh YHMUKATbHBIM.

3Has 3T Tpu Bely, MOXXHO 3acTaBuTh EF Core ckommpoBaTh Order
¢ LineItems, HO He Books, C KOTOpBIMM CBSI3aHbI Lineltems. BoT kom, Ko-
TOpbIN KomupyeT Order u Lineltems, HO He KomupyeT Book, CBSI3aHHYIO
c LineItems.

Jluctuur 6.14 Konuposanue Order u ero LineItems

70T KOA OyAEeT BbINONHATH BbizoB AsNoTracking o3Hauaer, uto 3tu Bkntouaem Lineltems,
3anpoc K Tabnuue Orders CYLLHOCTHU MCMONb3YIOTCS TONbKO AN TaK KaK MX Mbl TOXe
yTeHus; ux coctosiHue - Detached XOTUM CKONMpPOBaTh

var order = context.Orders
.AsNoTracking() <

Bbi6upaer .
Order, KoTopbiit .Include(x => x.Lineltems) <= " )
’ bl He go6asnsem .Theninclude (x => x.ChosenBook)
Mbl XOTUM .Single(x => x.0rderId == id); B 3anpoc. Ecnm 6b1 Mbl 3T0 CAenany, 3anpoc CKonMpoBan
ckonuposarb 6bl cywHocTn Book, a 310 He T0, 4TO HaM HyKHO
order.OrderId = default; C6pacbiBaeT nepeuYHbIE KNHOUM
order.LineItems.First().LineItemId = default; (Order u Lineltem) po 3HaueHmii no
order.Lineltems.Last().LineltemId = default; yMoNuaHuIo, coo6Las 6ase AaHHbIX
context.Add(order); 3anucbiBaeT 3akas3 0 HE06XOAUMOCTH CO3AaHNA HOBIX
context.SaveChanges(); | W co3aaer konuio MEPBUUHBIX KAloyel

O6parute BHMMaHMe, YTO Mbl He COpachIBalIM BHEIIHNE KITIOUH, T10-
TOMY UTO Io71araeMcst Ha TOT aKT, YTO HaBUTAI[MOHHbBIE CBOJICTBA Iepe-
OIlpeNesIsIIoT BCe 3HaUYeHMs BHeIHero kiaoova. (CM. IpeApIayILy0 Bpe3Ky
«4rto mobennT, ecavi OHY pa3Hble: HABUTAIVIOHHbIe CChUIKY MV 3HAUEHVST
BHeIIIHEero kiava?».) Ho MoCKoNbKy MBI Ie/iCTByeM OCTOPOXKHO, TO HYX-
HO CO3[]aTh MOIY/TbHBII TECT, YTOOBI TPOBEPUTD, CKOTIMPOBAHBI JIN CBSI3U
JIOJKHBIM 00Pa3soM.

6.2.4  bbicmpebili cnocob yoanums CywHoCMb

Terepb BbI MOKeTe CKOMMPOBATh CYIIHOCTb C ee CBsI3siMu. Kak Hacuer
6bICTPOro ymaneHus: CymHocTu? OKa3bIBAeTCs, eCThb OBICTPBIN CIIOCOO
YIOAIUTh ee, KOTOPbI XOPOIO MOAXOOUT JIsl yOATeHNUsI C OTK/IIOUeHHbIM
COCTOSTHMEM, KOT/Ia BbI paboTaeTe ¢ Be6-IIPUIOKEHNEM.

B m1aBe 3 paccmatpuBaeTcs yaaneHue IyTeM CUMThIBAHUS CYLIHOCTH,
KOTOPYIO Bbl XOTUTE YIAJIUTh, U TOCaenywiiero BbisoBa metoga EF Core
Remove C 9K3eMIUISIPOM 3TOM CYIIHOCTU. DTO Paboumii Momxoj, HO OH
TpebyeT ABYX oOpalleHnit K 6a3e JAHHBIX — OJHOTO JJISI UTEHMUSI CYIIHO-
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CTY, KOTOPYIO Bbl XOTUTE YOAJIUTH, & LPYTOro, KOIa BbI3IBAETCS METO[,
SaveChanges gy ee ynaneHusi. OmHaKo, KakK 0Ka3ajioCh, BCe, UTO HYKHO
MeTOZly Remove, — 3TO COOTBETCTBYIOU[MI KIAcC CYIIHOCTU C 3aJaHHbBIM
TepPBUYHBIM KJIIOUOM (K/I0uamu). B cienyroiiem AMCTUHTe TTOKa3aHo yaa-
JIeHMe CYLIHOCTU Book ITyTeM IpefoCTaB/IeHs 3HaUeHUs ee IIePBUYHOr0
KJIroua BookId.

JluctuHr 6.15 Ypansem cyliHoCTb U3 6a3bl AaHHbIX, 334aB
NepBUYHbINA K04
Co3paeT Knacc CywWwHOCTH, KOTOPbIA Bbl XOTUTE
var book = new Book ynanutb (B AaHHOM cyyae Book)
{

BookId = bookId <«——— 3apaer nepBUYHbIN K/IIOY 3K3eMNAPa CYLHOCTH

IS
1308 MeToAa Rem T EF Cor
context.Remove (book) Bbi3oB MeToaa Remove coo6aet EF Core,
YTO Bbl XOTUTE YAANUTb 3TY CYLUHOCTb/CTPOKY

context.SaveChanges();
Mertoa SaveChanges otnpaBnseT koMaHay

B 6a3y AaHHbIX ANA YAANEHUS 3TOM CTPOKM

B OTK/TIOUEHHOM COCTOSIHMM, HAIIpyMep B KaKOM-HUOYIb Be6G-IpuIio-
>KeHUM, KOMaH/Ia Ha yaajieHue BO3BpalllaeT TOJbKO TUI U 3HaueHue(s)
TepPBMUHOTO KJTI0Ua, YTO YIIPOIAeT U YCKOPSIET BBITIOTHEHMEe KoJla yaasie-
Hus1. ECTb HEKOTOpPbBIe MeJiKie OTANYMS OT ITO/IX0/Ia C YTeHUeM U yiajieHu-
eM, TIPUMEeHSIEMOTO K CBSI35IM

" eCJIX CTPOKM C YKa3aHHBIM BaMy MePBUUHBIM KITIOUOM He CYIIeCTBY-
et, EF Core renepupyet uckiaoyeHue DbUpdateConcurrencyExcep-
tion, coobIIast, YTO HUUETO HE YAaIEHO;

= 6asa JaHHbBIX YIIPABJIIeT YIATeHNEM APYTUX CBSI3aHHBIX CYITHOCTEIT;
EF Core He mmeeT 3hech ImpaBa rojgoca (CM. oocykmeHue OnDelete
B I71aBe 8 [IJIsT TIOSTyYeHMsI JOTIOJTHUTEIbHOM MHbOopMaIn).

Pe3rome

= [Ipu yTeHMM KIACCOB CYLUIHOCTEN KaK oTcaekuBaeMbix EF Core m1CIionb-
3yeT IpoIlecc, Ha3bIBa€MbIl CCbUIOYHOI (PrKcalue, KOTOpbIi HacTpa-
MBAeT BCe HaBUTALIMIOHHbBIE CBOJCTBA JIJIsI JIIOOBIX APYIUX OTC/IEKMBAE-
MBIX CYLIHOCTE.

= OOBIYHBIN 3aMPOC C OTC/IEKMBAHMEM MCIIOJNB3YET paspelieHne UIeH-
TUYHOCTH, obecrieunBas HamIydliee peacTaB/leHe CTPYKTYPhl 6a3bl
JAHHBIX C OMHMUM 3K3eMIUISIPOM KJjacca CYHUHOCTY [JIs1 KaskIoro yHU-
KaJIbHOTO TIEPBUYHOI0 KJII0Ya.

= 3armpoc ¢ MeTomom AsNoTracking BBITIOHSIETCS GbICTpee, HeXKey 0ObIu-
HbIN 3ampoc C OTCAeKMBaHMeEM, ITOCKOJIbKY OH He MUCIIO/Ib3yeT paspe-
1eHne UAeHTUUHOCTU, HO MOXKeT CO3[aBaTh MOBTOPSIONIMECS KIacChl
CYIIIHOCTE C ONVMHAKOBbIMM JAHHBIMU.
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Ecnu Baiil 3ampoc 3arpykaeT HeCKOIbKO KOJIIEKIIVIA CBSI3€ei1 C TOMOIIbIO
meTona Include, OH cO37aeT OmyH OOJIBINNON 3aIPOC K 6a3e JaHHBIX, KO-
TOPBII1 B HEKOTOPBIX CJIydastX MOKET BbITIOIHSITHCS MeJIJIEHHO.

Ecinn B 3ampoce nponyineH Mmeton, Include, Bbl ONYyYNTe HENIPABUIIb-
HBIIi Pe3yJIbTaT, HO €CTb CII0CO6 HACTPOUTh CBOM HABUTALIMOHHBIE KOJI-
JIeKIIMM TaKUM 00pa30M, UTOOBI BAlll KO/, 3aBepIllasics OLIMOKOIL, BMeC-
TO TOro UYTOOBI BO3BpAIlaTh HEBEPHbIE JaHHbIE.

Vcmonb3oBaHue r106aJbHbIX (QUILTPOB 3aIlIPOCOB [JIST peanusalium
(byHKLIMU MSTKOTO yaaaeHus MpeKpacHo paboTaeT, HO CJIeUTe, KaK Bbl
obpabaTbIBaeTe CBSI3M, KOTOPbIE 3aBUCST OT MSTKO YIAJeHHON CYII-
HOCT.

Bbi60opouHbIe 3arpochl 3(GEKTUBHBI CO CTOPOHbBI 6a3bl JaHHbIX, HO [IJIS
HUX TIPUXOOUTCS MucaTh 6osbIile Koma. bubnoreka AutoMapper mo-
’KeT aBTOMaTMU3MPOBaTh CO3aHMe TaKMX 3aIIPOCOB.

EF Core co3paeT Kjacc CyLIHOCTY NIpY YTeHMUM AaHHbIX. OH JenaeT 3To
C ITIOMOIIIbI0 KOHCTPYKTOpa 6€3 mapaMeTpoB M0 YMOITYAHUIO VITM JTIOOBIX
JIPYTUX KOHCTPYKTOPOB, KOTOPbIE BbI MUIIIETE, €CIU CJieiyeTe NaTTePHY
«ITo cornaiieHmnIo».

Korma EF Core co3maeT CyIIHOCTb B 6a3e JAaHHbBIX, OH CUMTHIBAET JII0-
Oble JaHHbIE, CTeHepUpPOBaHHbIe 6a30ii JaHHbBIX, HAIPUMep [epPBUY-
HbIIf KJII0U, IIPeIOCTaBIeHHbI 643071, UTOObI MOXKHO GbIIO OOGHOBUTH
9K3eMIUISP KJIacca CyIIHOCTY B COOTBETCTBUM C 623071 TaHHBIX.
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O6 Entity Framework
8 demansix

B MepBOI1 YacTy 6bLI0 TOKA3aHO, KAK CO3/1aTh IPUIOSKEHME C TOMOILbIO
EF Core. Bo BTOpOI1 yacTu pacckasbiBaeTcs, Kak HacTpoutb EF Core umeH-
HO TakK, Kak BaM HY)XHO, U pa3/IMyHble CII0OCOOBI M3MEHEHUS (TOBOPS Tep-
vuHamu EF Core: muepayuu) 6asbl gaHHbIX. KpoMe TOro, oHa 3HAKOMMUT
BaC C pacumpeHHbIMM (QPYHKUUSIMU, KOTOPble MOTYT CHeNaTh Balle Ipo-
rpaMMHOe obecrieueHue 6onee 3GEKTUBHBIM C TOUKM 3peHMs pa3paboT-
KM U TIPOU3BOAUTENLHOCTU. DTO CKOpee CIIPAaBOYHBIN paszes, oApo6GHO
onuchIBawIIMii Kaxxayro yactb EF Core, HO (HazewCh) enas 3TO yBjeKa-
TebHbIM CIIOCOOOM.

I'naBa 7 3HakoMUT Bac ¢ TeM, Kak EF Core HacTpauBaeTcs, Korga muc-
TIOJIb3YETCsI BIIEPBbIE, UTOOBI BbI 3HAJIN, IJI€ U KaK MPUMEHSITh COOCTBEH-
Hble KoH®UTrypauuu. B 3Toii r/1aBe 0CHOBHOE BHUMAaHMe yessieTcs Hepe-
JISUVMIOHHBIM CBOVCTBaM CJIELYIOLIUX TUIIOB: int, string u DateTime.

B rnaBe 8 nokasaHo, kak EF Core HaxoguT u KoHGUTYypupyeT cBsi3u. OH
OT/INYHO CIIPABJISIETCS C HACTPOIKOI GOMBINMHCTBA CBsI3€il, HO B HEKOTO-
PBIX CJIydasix HYyXKZaeTcs B [IOMOIIY, KOTAA CBSI3M MMPUAETCS HaCTpauBaTh
BPYYHYI0, IOTOMY UTO HacTpoiiku EF Core 110 ymMo/m4aHuio MOI'YT He COOT-
BETCTBOBATH BAallIM TIOTPEGHOCTSIM.

B rmaBe 9 paccMaTpuBaeTcs BasKHbII BOIIPOC COMTOCTaBIeHMsI 6a3bl JaH-
HbIX ¢ Baieit kKoHurypaiimeit EF Core ¢ ucronb3oBaHmueM IporpaMMHOTO
obecrnieuenust win 6a3pl JaHHbIX SQL. B Heii omycaHbl pasavUHbIE CIIOCO-
6bI 6e30IaCHOTO M3MEHEHUsT — MUTpaluu — 6a3bl JAHHBIX 110 Mepe pas-
BUTHUS IPUJIOKEHMSI.
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B m1aBe 10 paccmaTpuBaioTcs 6osiee CJIOKHbIE HacTpauBaeMblie QYHK-
LMY, TaKue Kak OIpeneleHne BhIUMCISEMbIX CTOJOOB B 6a3e HaHHBIX,
a Takke OTCIeXMBaHMe ¥ 06paboTKa MmapayieIbHbIX OOHOBIEHMIT 6a3bl
IaHHbBIX. BbI 6yIeTe UCIONMb30BaTh 3TY (QYHKIIMM TOIBKO B OIIpeeTeHHbIX
06CTOSITEIBCTBAX, HO MO/DKHBI 3HATh, UTO OHM CYIIECTBYIOT Ha CaydJaii,
eCJI OHM BaM ITOHAI00SITCS.

B rmaBe 11 paccmaTpuBaloTCcsi MeTOAbl BHYTpU Kiacca DbContext, oco-
OGEeHHO TO, KaKk MeTo[I, SaveChanges pellaeT, YTO 3aMUChIBaTh B 623y JaHHBIX
M KaK MOSKHO TIOBJIMSITh Ha 3TO. B Helt OMuchIBalOTCS U Apyrue TeMbl, Ta-
KMe KakK JOCTYM K 6a3e TaHHBIX C MCIT0/b30BaHueM uncToro SQL, oTkaso-
YCTOMUMBOCTD MOIKITIOUEHNS K 6a3e MaHHBIX ¥ CBOICTBO DbContext . Model.



Hacmpoiika
HepeISUUOHHbIX C80UCME8

B smoii 2nase paccmampusaromcs cnedyrowue memoi:
Tpu cnocoba Hactponku EF Core;
(okycMpyemcsl Ha HepensuUMOHHbIX CBOMCTBAX;
onpeneneHune CTpykTypbl 6a3bl AAHHbIX;

3HaKOMCTBO C Npeobpa3oBaTensiMm 3HA4YEHUMI, TEHEBLIMM
CBOMCTBaMMU U pe3epBHbLIMU NONAMM;

peLlaem, KakKow TMn KOHqJMpraLI,VIl/I Niyduie Bcero nogxoaut ond
Pa3HbIX CMTyaLI,MFi.

B sToii rmaBe pacckaspiBaeTcsi 0 HacTpovike EF Core B 11e10M, HO OCHOB-
HOe BHMMaHMe YAensieTcsl HaCTPOoyike HepesiiMOHHbBIX CBOJCTB B Kjacce
CYLIHOCTY; 3TU CBOJCTBA M3BECTHBI KaK CKaIsipHble. IaBa 8 mocssineHa
HaCTpPOJiKe peNSILMOHHBIX CBOVCTB, a B aBe 10 maeT pedyb O HACTPOJiKe
60j1ee TIPOABMHYTHIX (PYHKIMI, TakKMX Kak DbFunctions, BeramcisemMbie
CTOJIOIBI U IP.

OTa 1aBa HAUMHAETCs ¢ 0630pa Mporecca HacTpoiiku, KoTopslii EF Core
3aITycKaeT Ipu MepBoM Kcroiab3oBanuyu DbContext npuioxkenus. ITocre
9TOrO BbI Y3HAETe, KaK HAaCTPOUTh OToOpaxkeHue mexay Kiaccamu .NET
U CBSI3aHHBIMM C HUMM TabuIiamMmu 6a3bl JAaHHBIX, MCITOIb3Ys TakKue QyHK-
LMY, KaK yCTaHOBKa MMeHu, Tura SQL m gomyctumocty 3HaueHunii NULL
JIJIST CTOJIOIIOB B TAOIMIIE.

B aT0i1 m1aBe Takke mpencrasieHbl Tpu GyHKIMU EF Core: npeobpa-
3068amesiu 3HaueHUll, MmeHesble C80LICMBA W pe3epeHble NoJisl, — TO3BOJISIIO-
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IIyie KOHTPOJIMPOBAaTh, KaK JAaHHbIe XPaHITCS U YIIPAB/SIOTCS OCTATbHOM
4yacThio Kopa, omiuunoro ot EF Core. [Ipeo6pasoBaTeny 3HaUeHMit, Ha-
[puMep, ITO3BOJISIIOT IIPeo0pa30BbIBATh JaHHbIE IIPY 3aIIMCH MIIA YTEHUI
MX 13 6a3bl JaHHBIX, YTO YIPOILAET IMOHMMAaHMe ¥ OTIAAKYy IIpeaCcTaB-
JeHust 6a3bl JAHHBIX; TEHEBbIE CBOMCTBA M Pe3epBHbIE IIOJSI [T03BOJISIOT
«CKpPbIBaThb» WM KOHTPOAMPOBATh OOCTYII K JaHHbIM 0a3bl JaHHBIX Ha
[IPOrpaMMHOM YPOBHE. DTU BO3MOKHOCTIM MOT'YT IIOMOYb BaM IMcaTh 60-
Jiee KaueCTBeHHbIE ¥ MeHee YSI3BMMbIe MPUIOKEHMsI, KOTOpbIe JIerde OT-
JIQKMBATh U BBITOIHSTh peaKTOPUHI.

Tpu cnocoba Hacmpoiiku EF Core

B raBe 1 66110 paccMoTpeHo, Kak EF Core momenupyeT 6a3y JaHHbBIX C WIT-
JIIOCTpAlI}e TOTo, YTO OH JieJIaeT, C TOUKM 3peHust 6a3bl JaHHbIX. Ha puc. 7.1
60s1ee MOIPOOHO IMOKA3aH MPOIIECC HACTPOIIKM, KOTOPbI ITPOUCXOIUT IIPU
IepBoM lcronb3oBauuu DbContext. Ha Hem 1300paskeH BeCh ITPOIECC
¢ TpeMms nomxopamu: «Ilo cornmamenuio», Data Annotations u Fluent APIL.
B 3TOM IIpMMepe OCHOBHOe BHMMAaHMe y[essieTCsl HaCTPOiike CKaISIPHBIX
CBOJICTB, HO ITPOILIECC OIMHAKOBBIN 11 BceX KoHurypaiuii EF Core.

1. EF Core npocmatpuBaet kaxaoe cBoiictBo DBSet<T>
M CKQHUPYET KaXAbliA KNacc 1 Nto60i CBA3aHHbIN Knacc

Bawwm knaccbl cywHocTei DbContext npunoxexus
s B
| Etc... . AppDbContext
Review \ knacc
Book CeoiicTBa
Knacc Books : DbSet<Book>
_ MPUMEYAHME: MOXHO 106aBHTb AOMIONHUTENBHBIE | A thors - DbSet<Author>
Coiictea Knaccbl cylHocTei B komaHabl Fluent API, 1 B 3ToM Etc
Bookld : int Cly4ae OHM TaKxke ByayT NPOCKaHUPOBaHbI
Y YRYT Np p MeToz!
- ’_}7¥ void OnModelCreating(... )
public class Book protected override void
{ OnModelCreating(ModelBuilder

modelBuilder)

public int BookId
H— «[o cornawenmio»

{ get: set: } {
modelBuilder.Entity<Book>()
[Required] 1. . .Property(x -> x.PublishedOn)
[MaxLength(256)] Datg Annotations .HasColumnType("date");
public string Title
{ get; set; } Fluent APl — ModelBuilder.Entity<Book>()
//etc. ... .Property(x -> x.ImageUrl)
.IsUnicode(false);
//etc. ...

2. [ing Kaxxporo Knacca npuMeHsieTcs: 3. 3arem BbinonHsetcs metop, OnModelCreating
* KOH(Urypauus «[1o cornawieHmio»; U MPUMEHAOTCA BCE 3aiaHHble BaMU KOMaHAb!
* KoHdurypauus Data Annotations Fluent API

Puc.7.1 TMpu nepeom ucnonbzosaHun DbContext EF Core 3anyckaeT npouecc
HaCTPOKMU M NOCTPOEeHUs MoAenu 6asbl AaHHbIX, K KOTOPOM OH A0KEH NONYYUTb
poctyn. flnsa Hactpoiiku EF Core Mo)XXHO ucnonb3oBaTtb Tpu noaxoaa: «Mo
cornaweHuio», Data Annotations u Fluent API. BonblMHCTBY peanbHbIX NPUNOKEHUIH
Heo6X0AMMO coueTaHue BCeX Tpex NoaxonoB Ansa HacTpoiiku EF Core B TOUHOCTHM TaK,
KaK TpebyeTtcs BalueMy NpUnoXeHU0
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B aTom crivcke ImepeuncjaeHbl TpU I1oAxXo4a K HaCTpOf;IKe EF Core:

«[lo coenauieHur» — KOT/AA BbI cJieffyeTe IIPOCTHIM TTpaBuUaM JJis TU-
OB U MMeH cBoiicTB, EF Core aBTOMaTnuecku HacTpauBaeT MHOTME
yHKIMM TporpaMMHOro obecriedeHus 1 6a3bl JAHHBIX. ITO OBICT-
PbIit ¥ IPOCTOI MOAXO/, HO OH He MOXEeT CIIPaBUThCSI CO BCEMU He-
TIpeaBUIEeHHBIMU 0OCTOSITEIbCTBAMMU;

Data Annotations — psim atpu6yToB .NET, M3BeCTHBIX KaK aHHOTAIIUN
IaHHBIX, MOSKHO T0OaBUTH K KJIaccaM CYIIHOCTEN 1/MUau CBOMCTBAM
ILJIST TIPeIOCTaBJIeHNSI JOTIOTHUTEIbHOM MHbOpMAauy 0 KOHUrypa-
MY, DTV aTPUOYTHI TAKKe MOTYT OBITb ITOI€3HBI IJIsI IPOBEPKY JaH-
HBbIX, OTIMCAaHHOJ B IJIaBe 4;

Fluent API — B EF Core ectb MeTo OnModelCreating, KOTODBIii BbI-
TIOJTHSIETCSI TIPU TIEPBOM MCII0/Ib30BaHMM KoHTeKcTa EF. MOXXHO T1e-
peoTpeieNUTh STOT METO/, a Takke JO6ABUTD PsiZ KOMAaH/, M3BECT-
HbIX KaK Fluent API, uto6b!I mpenoctaBuTh EF Core JOTIOMTHUTETbHYIO
uHdOpMaLuIo Ha sTame MmomenupoBanus. Fluent API — 3To Hauboee
royiHast Gopma MHpopMaIy 0 KOHGUTYpaIun, a HEKOTOpble QYyHK-
LIV OOCTYTIHBI TOJIBKO Yepes 3ToT APL.

MPUMEYAHUE BonbIIMHCTBO peaqbHbIX NMPUIOKEHUN TOMKHBI
MCITONIb30BaTh BCe Tpu moaxona K HacTtpoiike EF Core 1 6a3bl JaH-
HBIX MMEHHO TaK, KaK MM HYXHO. HekoTOpble BO3MOXKXHOCTU LO-
CTYITHBI IIPU UCIIOJIb30BaHMUM OBYX WM [a’ke BCeX TpexX IOAXOL0B
(Hanpumep, onpenesieHe IIepBUUHOTO KJII0Ua B KjIacce CyLIHOCTY).
B paspene 7.16 g IpuBOXY peKOMeHJallu OTHOCUTENbHO TOTO, Ka-
KOl MOAXO0M, UCIOAb30BaTh JIJIsT ONlpefeleHHbIX QYHKIINI, a TaKKe
CI10co6 aBTOMAaTU3aLMY HEKOTOPIX KOHGUTYpaIIMii.

Pab6ouyuti npumep Hacmpoiiku EF Core

s TipuaoskeHMii 6oee BBICOKOTO YPOBHS CIoskHOCTM, Hexkenu Hello-
World-niporpammbl, BaM, BEpPOSITHO, IIOHAJ0OUTCS HeKash pa3sHOBUIHOCTD
Annotanmit gauHbix uiau Fluent API. B wactu I HaM HY>KHO 6bIJIO HACTPO-
UTh KITIOY IJIs Ta6IMIII CBSI3€i1 «MHOTME KO MHOIMM». B 9TO0J I/1aBe BbI
YBUIUTE TpUMep TMPUMEHEHUS] BCeX TPeX ITOAXOAOB, MpPeCTaBIeHHbIX
B pasgesne 7.1, uToObI 6a3a JAHHBIX JYUIlle COOTBETCTBOBA/IA MOTPEOHO-
CTSIM Halllero mpuaoxkeHus Book App.

B sToM mpumepe Mbl MogMPUIMPyeM KJIacC CYITHOCTM Book, MCIOTb-
3yeMblif B IJIaBaX 2—5, MI3MEHNB 3HAUEHMS 110 YMOIUAHUIO (3a/1aBaeMble
EF Core) mjist pasmepa U TUIIA HEKOTOPBIX CTOJIOLIOB MTOCPEICTBOM MMUI-
panuu. OTY U3MEHEeHUST YMeHbIIaT pasMep 6a3bl JaHHBIX, YCKOPSIT COP-
TUPOBKY U TTOMCK 10 HEKOTOPBIM CTOJIOIIAM U TTPOBEPSIT, HEe COMepsKaT JIu
Kakue-a160 ctonbubl 3HaueHuss null. CuuTaeTcss XOpoliei MPaKTUKOi
3a7aBaTh OTBevawme GM3HeC-MOTPEOHOCTSIM pa3smep, TUIT U JOIMYCTH-
MOCTb 3TUX 3HAUEHNI IJIsI CTOJIOL0B 6a3bI JAHHbBIX.
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[7s1 3TOr0 MbI OyZIeM MCIIONb30BaTh COUETAHME BCEX TPEX TOAXOMAOB.
Kondwurypanus «[lo cornaiieHnio» UrpaeT BaskHYIO PpOJib, MOCKOIBbKY
ompefeNisieT MMeHa TabauI] U CTOJMOLOB, HO MbI JOOABUM CIIelVia/IbHbIe
aHHOTAIMU OAHHBIX U MeTonbl Fluent API, 4TO6bI MU3MEHUTH HEKOTOPbIE
cron61el. Ha puc. 7.2 moKa3aHo, Kak KaskAbIil OAXO/, BIUSIET Ha BHYTPEH-
HIOI0 MOJIeTb CTPYKTYpPBI Tabuiy 6a3er manubix EF Core. M13-3a HeXBaTKU
MecTa Ha PUCYHKe He IOKa3aHbl BCe aHHOTALUM JaHHBIX M KOHPUrypa-
umroHHble MeToabl Fluent API, mpuMeHeHHbIe K Tabnuile, HO UX MOXKHO
YBUZETD B IUCTUHTAX 7.1 m 7.2.

MPUMEYAHUE Ha puc. 7.2 CTpenKu UCIIONb3YIOTCS AJ151 CBSI3bIBA-
HUSI KOfia pasinuHbiXx KoHdurypaiumii EF Core ¢ yacTsamu CTONO-
1IOB Tabmuibl 6a3bl JAHHBIX. AGCOMIOTHO OYEBUIHO, UTO M3MEHe-
Hue koHburypauu EF Core He BefieT K MarnuyeCKoMy U3MeHEeHUI0
6asbl JaHHBIX. B IMaBe 9, MOCBALIEHHOW M3MEHEHUIO CTPYKTYPBI
6a3bl JaHHBIX (M3BECTHOM KaK CXema), OIMMChIBAETCS HECKOJIbKO
C11oco60B, ¢ MOMOIIbI0 KOTOPBIX KoOHUrypaiuu EF Core u3mMeHsOT
6asy maHHBIX WK 6a3a JaHHbIX U3MeHseT KoHdurypauuu EF Core
B BallleM Kofe.

1. CeoitcTo Bookld cnepyet npaBunam umeHoBaHus
«[Mo cornaweHnto» U CTaHOBUTCS NEPBUYHBIM
KniouoM ans Tabnuupl Books

Knacc cywHoctu Book
public class Book

{

P“blictf“t l:‘_"’kld } 2. AunoTauus [Required] 3agaer ans cronbua

1 geite SEE8 ) Title 3HaueHne NOT NULL, a [MaxLength (256)]
(Required] 7 YCTaHaBNIMBAET KOJIMYECTBO CUMBOJIOB B CTONGLE
[MaxLength(256)] 4J
public string Title Koa SOL, co3nauHblii EF Core

[ get; set; ] CREATE TABLE [dbo].[Books] (
/SCCEREEE [BookId] INT

b IDENTITY (1, 1) NOT NULL,
CONSTRAINT [PK Books]

PRIMARY KEY CLUSTERED

[Title] NVARCHAR (256) NOT NULL,
q [Description] NVARCHAR (MAX) NULL,
Mertop OnConﬁgurmgls DbConFext - DECIMAL (9, 2) NOT NULL,
ErERtCEice! eveEEic wetel [Publisher] NVARCHAR (64) NULL,
OnModelCreating(ModelBuilder [PublishedOn] DATE NOT NULL,
modelBuilder) [ImageUrl] VARCHAR  (512) NULL
{ . . )i /,’
modelBuilder.Entity<Book>()
.Property(x -> x.PublishedOn)
.HasColumnType("date");
Fluent API
ModelBuilder.Entity<Book>()
.Property(x -> x.ImageUrl) 3. HasColumnType («date») yctaHaBnuBaet ans
.IsUnicode(false); TMna cronbua PublishedOn 3Hauenne DATE,
/letc. ... T a IsUnicode (false) ycraHaBnuBaert ans Tuna

cron6ua ImageUrl 3Hauenne VARCHAR

Puc.7.2 Yrto6bl 3aaaTb HYXHbIN hopmat Tabnauue Books, Heo6x0aMMO UCNONb30BaTh
BCe Tpu noaxoaa. bénbLag yacTb BbINOMIHEHA C UCNONb30BAHMEM NOAX0AA

«[Mo cornawenunio» (Bce, YT0 0OPMNEHO 06bIYHBIM, HEXXMUPHBIM LWPUPTOM), 3aTEM
MCNONb3YITCS aHHOTaLMU AAHHBIX - YTOObI YCTAHOBUTb pasMep U AONYCTUMOCTb
nycTbix 3HaueHuit cron6bua Title, u Fluent APl - uTo6b1 U3MEHUTb TMN CTONGLOB
PublishedOn u ImageUrl
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Bl YBUOUTE 6os1ee HO,[LpO6HbIe OOBSICHEHUST ITUX HaCTpoOeK I10 Xomy

YTEHMS IJIaBbl, HO B 9TOJ YacTy JaeTcs oblee MpeacTaBIeHe 0 pasind-
HBIX crioco6ax HacTpoiiku DbContext. KpoMe TOro, MHTEpeCHO MOAYMAaTh
0 TOM, YeM HEKOTOPbIE U3 ITUX KOHGUTYpAIMii MOTYT OBITh IIOJIe3HbI B Ba-
IIMX COOCTBEHHBIX ITPOEKTax. BoT Heckonbko HacTpoek EF Core, KOTOpbIe
S ICTIOJTb3YIO B OOJIBINMHCTBE IPOEKTOB, HaJl, KOTOPhIMM paboTaro:

= ampubym [Required] — IpuMeHeHHbI K cBoVicTBY Title coobmut EF

Core, 4YTO COOTBETCTBYIOLIMIT CTONGEI] HE MOXKET MMEeTh 3HaueHMe
NULL, a 3T0 03HavaeT, uTO 6a3a JAHHbIX BepHET OIIMOKY, eCIU BbI
TIOTTbITAeTECh BCTABUTH WM OOHOBUTH KHUTY CO 3HaueHueM Title,
paBHbiM NULL;

ampubym [MaxLength(256)] — coobmaet EF Core, 4TO KOIMYECTBO
CMMBOJIOB, XpaHSIIUXCS B 6a3e JAaHHBIX, JOJIKHO COCTaBIATh 256,
a He MaKkCUMMaJbHOEe 3HaueHMe 10 YMOTUYAHMUIO MJIsT 6asbl JaHHBIX
(2 TBb B SQL Server). Hanuume cTpoK (MKCUMPOBAHHOI AJIMHBI IIpa-
BUJIBHOTIO THIIA, 2-6aiiToBoro Unicode min 1-6aitroBoro ASCII, gena-
eT IOCTYII K 6a3e JaHHbIX HEMHOTO 3(pdeKTUBHEe U ITO3BOJISIET MIPHU-
MeHSTb MHAeKC SQL K 3TuM cTo611aM (UKCUPOBAHHOIO pasMepa;

ONPELENEHWUE Hndexkc SQL — 3T0 (QyHKIINSI, TOBBIIIAIOIIAS TTPO-
M3BOAUTETHbHOCTh COPTUPOBKU U ITOMCKA. ITa TeMa 6oj1ee moapoo-
HO ocBellieHa B pa3geine 7.10.

= HasColumnType('"date") — ewm cmenaTh Tak, YTOObI cTOMOEl] Pub-

1ishedOn comepskan TOMBKO AATy (a 3TO BCe, UTO BaM HYXXHO), a He
datetime2 1o yMo/MYaHMIO, TO Bbl YMEHBILINUTE pa3Mep CTob1a ¢ 8 1o
3 6aiiT, YTO YCKOPUT ITOVCK M COPTUPOBKY I10 CTONOIY PublishedOn;

= IsUnicode(false) — cBoiicTBO ImageUrl cOmepsKUT TOIbKO 8-OUTHbBIE

cMBOJIBI B KOMpoBKe ASCII, mosTomy BbI coob1iaete 06 stom EF Core,
a 3TO O3HAYAeT, YTO CTPOKa OyIeT coxpaHeHa MMEeHHO TaKMM 06pa-
30M. Mtak, ecyin y cBojicTBa ImageUrl ecTh aTpubyT [MaxLength(512) ]
(Kak 1oka3aHo B quctuHre 7.1), merop, IsUnicode(false) yMeHbIIUT
pasmep cronbia ImageUrl ¢ 1024 (FOHMKom 3aHMMaeT 2 6GaifTa Ha
cumBoOd) o 512 6arit (ASCII 3aHumaeT 1 6aiiT Ha CMMBOI).

B aTOM JMMCTMHTE TTOKa3aH OGHOBJIEHHBIN KOJ Kjlacca CYIIHOCTYU Book

C HOBBIMM AaHHOTAUMSIMM HAHHBIX, BIIEJIEHHBIMY XUPHBIM HIPUQTOM.
(Metopp! Fluent API ommcansl B pasgerne 7.5.)

Jiuctunr 7.1 Knacc cywHoctu Book ¢ f06aBNe€HHbIMU aHHOTaLMSAMU
AaHHbIX

public class Book

{

public int BookId { get; set; }

[Required]
Coo6waert EF Core, uto cTpoka
He ponyckaet 3HaueHus NULL
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[MaxLength(256)] -«
public string Title { get; set; }
public string Description { get; set; }

public DateTime PublishedOn { get; set; } Onpepnenser pasmep
[MaxLength(64)] <—— (TpOKOBOro cToN6uaA
public string Publisher { get; set; } B 6a3e AaHHbIX

public decimal Price { get; set; }

[MaxLength(512)] -«
public string ImageUrl { get; set; }
public bool SoftDeleted { get; set; }

//CBAazn;

public PriceOffer Promotion { get; set; }
public IList<Review> Reviews { get; set; }
public IList<BookAuthor> AuthorsLink { get; set; }

COBET OO6bIyHO IMapamMeTp pasMepa 3amaeTcss B aTpubyre [Max-
Length(nn)] ¢ MCMoMb30BaHMEM KOHCTAHTbI, [IO3TOMY €CJ/IM BbI CO3-
nmaete DTO — mcnosnb3yiiTe Ty ke CaMyl0 KOHCTaHTY. EC/iv Bbl U3MeHM -
Te pa3Mep OFHOTO CBOICTBA, TO M3MEHMUTE BCE CBSI3aHHbIE CBOIICTBA.

Tenepsp, KOTAA Bbl 03HAKOMMUJIMCD C IIPUMMEPOM, B KOTOPOM IIPUMEHSI -
IOTCS BCE TPU MOAXOMa K HaCTPOIIKe, MOAPOOHO M3YUMM KasKIbIl TOIXO]I.

Konguzypayus no coenaweruto

«Ilo coznauieHuto» — 370 KOHPUIypaLus 10 YMOTUaHNUIO, KOTOPYIO MOK-
HO TIepeoTpelenThb IBYMS IPYTUMM MTOAX0NAMM: aHHOTAUMSIMY JaHHBIX
u Fluent API. ITonxox «ITo coznauieHuio» mojaaraeTcs Ha paspaboTumka, Ko-
TOPBIV OYIeT MCII0b30BaTh CTAHIAPTHI MIMEHOBAHMS M OTOOPaSKEHMS TH-
1oB, rossossmiye EF Core HaXoauUTh 1 HACTPauBaTh KJIACChI CYLIIHOCTEN
U X CBSI3Y, & TAKKE OMPENEaTh 6O/BINYI0 YaCTh MOAEIM 6a3bl JaHHBIX.
Taxoii rmogxo obecrieuBaeT ObICTPHIN CITOCO6 HACTPOVKM OOJIBIIOI Yac-
TU OTOOpaskeHMs B 6a3y TaHHBIX, IO3TOMY €r0 CTOUT OCBOUTb.

CoanawieHus 015 Knaccos cyuwyHocmeii

Krnaccer, koropsie EF Core oro6paskaeT B 6a3y JaHHbIX, HA3bIBAIOTCS KJIAC-
camu cyujHocmeii. Kak ykaszaHO B I71aBe 2, KJIaCChI CYIIHOCTEl — 3TO 06bIU-
Hble kiacchl .NET, nnorna HaspeiBaembie POCO (Plain Old CLR Object). EF
Core TpebyeT, YTOOBI KJIACChI CYITHOCTEN 061a1aIu C/IeAyIUMMM 0COOeH-
HOCTSIMMA:

KJIacC AO/KeH ObITh OTKPBITHIM — Iepen KIaCCOM TOJIKHO CTOSITh
KJII0YeBoe ¢J10BO public;
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KJIacC He MOXET ObITb CTaTUUYeCKMUM, Mockonbky EF Core moymkeH
MMEeTh BO3MOXHOCTb CO3/1aBaTh HOBBIN 3K3eMILISP KIacca;

y KJIacca JO/KeH ObITh KOHCTPYKTOP, KOTOPBIN MOYKET MUCIIOIb30BATh
EF Core. ITomoiimeT Kak KOHCTPYKTOP TI0 YMOJUYaHUIO Oe3 IapaMeT-
POB, TaK ¥ KOHCTPYKTOPBHI C TTapaMeTpamu. Ilompo6HbIe TpaBuia uc-
noyib30BaHMs1 KOHCTPYKTOPOB B EF Core cm. B paspene 6.1.10.

Coznawenus ons napamempos 8 Kaacce CywyHocmu

ITo cornamenwuio EF Core 6ymeT McKaTb OTKPBIThIE CBOVCTBA B KJIacce CYIII-
HOCT¥Y, Yy KOTOPBIX €CTh OTKPBIThIE METOIbI UTEHMS U 3aIIMUCH C JTIO6BIM MO-
mudukaTopom gocryma (public, internal, protected miu private). Tu-
MMMYHOE OTKPBITOE [JI51 BCeX CBOVICTBO BBIMVISIAUT TaK:

public int MyProp { get; set; }

XOTs1 OTKPBITOE JIJISI BCEX CBOIMCTBO SIBJISIETCS HOPMOIA, B HEKOTOPbIX CU-
TyalMsx CBOVICTBO C 60JIiee OrpaHNYEHHBIM TOCTYIIOM (Harmpumep, public
int MyProp {get; private set;}) mo3Bosser syuiie KOHTPOIMUPOBATH €r0
HacTpoliky. OIUH U3 IPMUMepPOB — MeTO[, B Kjlacce CYNIHOCTU, KOTOPbIit
TaKKe BBITIONHSET MPOBEPKU Mepe]; YCTAaHOBKOI CBOICTBA; CM. T/IaBy 13
IUISL TIOJTYYeHMsT TOTTOJTHUTENIbHOI MHPOpMAaIMA.

MPUMEYAHUE EF Core moxkeT obpabaThiBaTh CBOICTBA C MA0-
CTYIIOM TOJIbKO Ha UTeHMe — CBOICTBA TOIbKO C METOIOM UTeHUS,
HanpuMmep public int MyProp {get; }. Ho B aTOoM ciyyae mopxon
«ITo cornmamnieHn0» He CpaboTaeT; HYysKHO MCITONb30BaTh Fluent API,
uyT06bI co061IMTH EF Core, UTO 3T CBOiCTBa 0TO6paskaroTcs B 6a3y
JIQHHBIX.

YcnoeHble 0603HaveHus 019 UMeHU, muna u pasmepa

Bot mpaBuia o603HauYeHMs] UMEHH, TUIIA U pa3Mepa CTOJI01a pesIiOH-
HOJI 6a3bl JaHHBIX:

B KauecTBe MMEHU CTO/IOIA B TAGINIIE MUCTIONb3YeTC ST MMSI CBOVICTBA
KJ1acca CyIuHOCTH;

tun .NET mpeobpasyeTcsl TOCTaBIIMKOM 06a3bl TaHHBIX B COOTBET-
crBytommii SQL-tumn. MHorue 6a3oBbie Tumbl .NET oTo6GpaskaroTcs
B COOTBETCTBYIOIIVE TUITbI 6a3bI JAHHBIX TI0 MPUHIUITY «OAVH K OfI-
HOMY». TM 6a30Bbl€ TUITBI B OCHOBHOM SIBJISTIOTCSI NPUMUMUBHBIMU
turiamu .NET (int, bool U T. [I.) C HEKOTOPBIMU OCOOBIMU CITyUaASTMU
(TakMMu Kak string, DateTime u Guid);

pasmep omnpenensercs Tuiiom .NET, Haripumep 32-6MUTHBIA TUIT int
XPaHUTCSI B COOTBETCTBYIOIEM 32-6uTHOM Turme SQL, INT. Tumbl
string u byte[] MpMHUMAIOT MaKCMMAaJIbHBII pa3Mep, KOTOPbIii Oy-
IeT OTVINYAThCS AJISI KAKIOTO THUITA Oa3bl JAaHHBIX.
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EF6 OpHo 13 M3MeHeHMii B COTIaleHMsIX 06 0TOOpaskeHNM 110 YMOJT-
YaHMIO 3aKIouaeTcs B ToM, uto EF Core oto6paskaet tui .NET Date-
Time B Tun SQL datetime2(7), Torma Kak EF6 orobpaskaeT ero B da-
tetime. Microsoft pekoMeH/IyeT MCIOMb30BaTh datetime2(7), moTomy
yto oH cienyet ctaHaapty ANSI n ISO SQL. Kpome Toro, datetime2(7)
6osee TOYHBIN: TOUHOCTH datetime cocrasiser okono 0,004 cekyH-
IIbl, TOTTIA Kak datetime2(7) umeeT TouHOCTh 100 HAHOCEKYH,

IMo coznawenuto noddepxka 3Ha4yeHuss NULL ong ceoiicmea
ocHoeaHa Ha mune .NET

B pensinyoHHBIX 6a3ax JaHHBIX NULL 0603HaYaeT OTCYTCTBYIOIIEEe VI He-
M3BECTHOE 3HaueHue. MoKeT Jiu cToybel MMeTh 3HaueHue NULL — onipese-
ysietcst TurioM .NET:

ety TUII — string, TO cTonber MOXXeT UMeTb 3HaueHue NULL, rmo-
CKOJIbKY CTPOKA MOKET MMeTb 3HaueHme NULL;

MIPUMUTHUBHBIE TUITBI (HAIIpUMeED, int) WIN CTPYKTYpbI (Hampumep,
DateTime) ITO YMOTUYAHUIO HE MMEIOT 3HaUeHMS NULL;

MIPUMUTUBHBIE TUITBI MM CTPYKTYPbl MOKHO CHIEJaTh TAaKOBbIMMU
¢ momoIpio cydukca ? (Harpumep, int?) uam 06006IIeHHOrO KiIac-
ca Nullable<T> (HampuMmep, Nullable<int>). B aTux ciydasix crosoerr
MOXKeT MMeThb 3HaueHue NULL.

Ha puc. 7.3 mokasaHbl comiaiieHust 06 MMeH!, TIUIIe, pasMepe U I0ITyC-
TuMoCcTU 3HaueHuii NULL, npumeHsieMbie K CBOVICTBY.

1. Ums cBoiicTBa MCnonb3yeTcs 2.Tun .NET npeo6pasyetcs B vn SQL no ymonuanmio -
ANA UMeHH cTonbua Tabauupl B AaHHOM cnyyae nvarchar (OHukoa)

CsoictBo knacca .NET Cronbew, SOL
[ v \ /]
[ 1T I
pub De get;set;} [Description] max) N

‘\

4.Tun .NET, cTpoka, AONyCKaeT 3HaYeHHe
NULL, noatomy cton6ew, SQL takke
[OMYCKaeT 3T0 3HaYeHHe

3. [ins kaxxporo TMna .NET EF Core ucnonbsyer
pasMep no yMONYaHuio - Ansl CTPOK max

Puc.7.3 TMpumenenune npasun «flo coenaweruro» pns onpepenexnns cronbua SOL.
Tun cBoiicTBa NpeobpasyeTcs NOCTaBIMKOM 6asbl AaHHbIX B 3KBUBANEHTHbIN TR SOL,
TOrAQ Kak MMsl CBOMCTBA MCNONb3yeTcs A/ UMEHK cTonbua

CoanaweHue 06 umeHax EF Core onpedensem
nepeuYHble Kaouu
prroe IIpaBMJJIO KaCaeTCsda oIlpeneeHMs MEePBUYHOTIO KI4a Ta6J'II/IleI

6a3bl JaHHbiX. Cornamienust EF Core mjist 0603HaueHMsI IePBUYHOIO KITIO-
4a BBIIVIAIAT TaK:
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EF Core oxmupaeT OJHO CBOJICTBO B KaueCTBe IEPBUMYHOrO KIHOYa
(TTogxop, «ITo cornarieHnio» He 06pabaThIBAeT KITIOUM, COCTOSIIINE U3
HECKOJIbKMX CBOVICTB MJIM CTOJIGIIOB, KOTOpPbIe HA3bIBAIOTCSI COCMAB-
HbIMU KIIIOUAMU.);

CBOJCTBO Ha3biBaeTcsl Id wiim <uma knacca>1id (Hampumep, BookId);
TUII CBOVICTBA OIIPeiesisieT, KTO OTBeUaeT 3a reHepalni0 YHUKaIbHbIX
3HaueHMi1 kiawoua. O reHepalyy KaUeil paccka3biBaeTcs B I1aBe 8.

Ha puc. 7.4 riokaszaH Ipumep IepBUUHOrO K/IK4Ya, CTeHEPUPOBAHHOTO
6a30i1 JaHHBIX, ¢ 0TOOpaskeHreM «I1o cornaieHn0» OJist cBoiicTBa BookId
u cronbua Bookld Tabmuibr Books.

1. Ums cBoiicTBa MCnonb3yeTcs 2. int - 370 TMN.NET, oTo6pasaeMbliit B nepBUYHbIi
AN UMEHN NEPBUYHOTO KAloYa K104, KOTOPbIi cepBep 6a3bl AaHHbIX CO3AaET
¢ nomoubio Kntoyesoro cnosa IDENTITY

(CBovictBo knacca .NET Cronbew, SQL

!J‘Hx—j—\ i [1H ‘¢ |

public int BookId {get;set;} [BookId] [int] IDENTITY(1,1)
CONSTANT [PK_Books]
PRIMARY KEY CLUSTERED,

3. MockonbKy CBOICTBO CeAYeT NaTTepHy /
<ClassName> Id, 3To onpeaensier nepeUyHbIi
KN4 Tabnmnupbl
Puc.7.4 Ortob6paxeHune cBolictBa BookId knacca .NET B nepBuuHbIii cton6el, Bookld
€ ucnonb3oBaHneM noaxoaa «Mo cornaweHuto». Ums ceolictBa coo6uiaet EF Core,
4TO AQHHOE CBOWMCTBO — 3TO NEPBUYHBINA Kntov. KpoMme Toro, noctaBmK 6asbl AaHHbIX
3HaeT: TMN int O3HAYaeT, YTO OH A0/KEH CO3AaTh YHUMKaNbHOE 3HAYEHUE ANA KAXKAO0N
CTPOKM, A06aBNEHHOI B Tabnuuy

COBET XoTs eCTb BO3MOXHOCTb UCIIOb30BaTh KOPOTKOe UM Id
I7IS1 TIEPBUYHOTO KJTIOUA, 51 peKOMeHAYIO MCIIONIb30BaTh 6osee AjInH-
HOEe MMS <MMsi KNacca>, 3a KOTOPbIM cienyeT Id (Harpumep, BookId).
[ToHSITh, YTO TPOUCXOLUT B BallleM KOJe, MpOlle, eCau UCIOIb30-
BaTb Where(p =>BookId == 1) BMecTo 60j1e€ KOPOTKOTO Where(p => Id
==1), 0cO6eHHO KOTZa Y BaC MHOTO KJIaCCOB CYIIHOCTEA.

Hacmpolika ¢ nomouibto aHHomauuii AaHHbIX

AHHOmMayuu daHHslX — 3TO 0Cco6bIi Tun aTpubyToB .NET, MCITOIb3yeMblii
IS BaIUAAUMM M MCIIOMb30BaHUS (QYHKIMOHAIbHBIX BO3MOXKHOCTEN
6a3bl JaHHBIX. ITU aTPUOYTHI MOTYT MPUMEHSTHCS K KJIAcCy CYITHOCTU
WJT CBOVCTBY U TipemocTaBiisiTh EF Core nH(popmaiyio o KoHQurypammun.
B aTOM paspere pacckas3bIBaeTCs, e UX HAliTV U KaK OHM OOBIYHO ITpyuMe-
HSIIOTCSI. ATpUOYTBI aHHOTAIMIi TaHHBIX, OTHOCSIIMECS K KOHGUTYpaIun
EF Core, 6epyT cBOe HavaJio 13 ABYX IIPOCTPAHCTB MMEH.
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Ucnonv3oeanue aHHomayuii u3 npocmpaxHcmea UMeH
System.ComponentModel.DataAnnotations

B 0CHOBHOM aTpu6YThI 13 IIPOCTPAHCTBA MMeH System.ComponentModel.
DataAnnotations MCIOAb3YIOTCS AJ1s1 BaJUAALMM TAHHBIX B KIMEHTCKO
vacty, Haripumep ASP.NET, Ho EF Core ucnonb3yeT HEKOTOpbIE U3 HUX
IJIST co3maHust Mopenu otobpaxkeHust. Takue aTpuOyThl, Kak [Required]
u [MaxLength], IBASIIOTCSI OCHOBHBIMU, IIPM 3TOM MHOTMe JIpyTHe aHHOTa-
Uy naHHbIX He BausioT Ha EF Core. Ha puc. 7.5 mokasaHo, Kak OCHOBHbIE
aTpubyThl [Required] u [MaxLength] BAMSIOT Ha ompefe/ieHNe CTOIOOB
6asbl JaHHBIX.

1. Atpn6yT Required roBopuT, 4To CBOIHCTBO 2. Atpubyt MaxLength ycraHaBnMBaeT MakCMManbHbIi
UM ctonbeL, He MOXET UMETb 3HauYeHue NULIT pa3mep CTPOKM CBOICTBA UAK cToN6LA
1
CsoucrBo knacca .NET E Cron6eu SQL
[ : |
[Required]

[MaxLength(256) ]
public string AuthorName {get;set;}

[AuthorName] [nvarchar](256) NOT NULL

Puc.7.5 Artpubytbl [Required] u [MaxLength] BausioT Ha oToGpaXkeHue B cTonGew,
6a3bl AaHHbIX. ATpUGYT [Required] yKka3biBaeT Ha TO, YTO CTONGEL, HE MOXET UMETb
3HauyeHune NULL, a atpubyT [MaxLength] 3apaeT MakcuManbHyto AAuHY nvarchar

Ucnonv3zoearue aHHomauyuti us npocmpaHcmea uUMeH
System.ComponentModel.DataAnnotations.Schema

ATpu6YTHI U3 TPOCTPAHCTBA MMEH System.ComponentModel.DataAnnota-
tions.Schema 6osee crierMGUUHBI A1 KOHGUTYpayy 6a3bl JAaHHBIX. ITO
MIPOCTPAHCTBO MMeH Obu10 mo6aBaeHo B NET Framework 4.5 3amonro fo
Toro, Kak 6but HanucaH EF Core, Ho EF Core uCIomnb3yeT ero aTpuOyThI,
Takyue Kak [Table], [Column] u T. A., 4TOOBI 3aJaThb MM TaOIMUIILI U MM
U THUII CTOJIOIIA, KaK OMMCaHo B pasgene 7.11.

Hacmpolika ¢ ucnonv3oearuem Fluent API

Tpetwnit mogxon K Hactpoiike EF Core mon HasBauuem Fluent API mipep-
cTaBiisieT co60ii HaboOp METOAOB, KOTOphIe paboTaloT C Kiaaccom Model-
Builder. OH mocryrneH B metofie OnModelCreating BHyTpu DbContext. Kak
BbI yBuauTe, Fluent API pa6oTaeT ¢ MoMOIIbI0 METOAOB PACIIMPEHMUS, KO-
TOpbIE MOXKHO OOb€IMHUTD B IIETIOUKY, KaK KoMaHabl LINQ, 4TO6bI 3a/1aTh
rmapamMeTp KoHdurypauuu. Fluent API mpenocrasisieT Hambosiee TOTHbIN
CITMCOK METOMOB KOH(MUIYyPMPOBaHMS, MHOTME U3 KOTOPBIX TOCTYITHBI
TOJIBKO uepes 3ToT APIL.
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Ho mpeskge uemM AeMOHCTPUPOBATh 3TU METOLBI, SI XOUy MPeACTaBUTh
JIPYTO¥ TIOAXO[I, KOTOPBIN pasmenseT MeTonbl Fluent API Ha rpymrbl 1o
KJIaCcCaM KaXK[IO CyIIHOCTU. DTO MOJIe3HBIN MOAX0]I, TOTOMY YTO 0 Mepe
pocTa TIpUJIOsKeHMs pa3MelleHre Bcex meTonoB Fluent API B meTome On-
ModelCreating (Kak OKa3aHO Ha PUC. 2.6) YCIOXKHSET ITOMCK KOHKPETHO-
ro Fluent API. Pemienne — mepemectuth Fluent API g kiacca cyniHOCTH
B OTIEeIbHbIN KacCc KOHPUTYpalyu, KOTOPbIN 3aTeM BbI3bIBAETCS U3 Me-
Toga OnModelCreating.

EF Core mpemocTaBisieT METO[I, IJist 06/IerYeHust 9TOro Iporiecca B Bue
uHTepdeiica IEntityTypeConfiguration<T>. B mcTuHre 7.2 mokasaH Halll
HoBbIii DbContext mputoskenus, EfCoreContext, rme Mbl epeMelaem Ha-
crpoiiky Fluent API nmjist pa3iMuHbIX KIacCOB B OTHEeIbHbIE KJIACChI KOH-
durypatum. IIpeumyIecTBo 3TOTO MOAXOAA COCTOUT B ToM, uTto Fluent
API st xjacca CyIHOCTY HaXOAUTCSI B OHOM MeCTe U He CMelIMBaeTCsI
¢ komangamu Fluent API i Apyrux KaaccoB CyIIHOCTEIA.

EF6 B EF6.x ecTb kinacc EntityTypeConfiguration<T>, KOTODBbIi1
MOXXHO HaC/Ie[JoBaTh, UTOObI MHKAICYIMPOBAaTh KOH(UTypaiyio
Fluent API nmyist ganHOro Kimacca cymHoctu. Peanmmsauust EF Core
JlaeT TOT ke pe3yybTaT, HO MCIOIb3yeT uHTepdeiic IEntityTypeCon-
figuration<T>, KOTOPBII IPUMEHSIETCS K KJIACCy KOHPUTYPAIUNA.

Jiuctunr 7.2 DbContext npunoxkeHns ang 6a3bl AAHHbIX CO CBA3SMM

public class EfCoreContext : DbContext Useld nonbsosatens,
{ KYNUBLUErO KHUTM
public EfCoreContext(DbContextOptions<EfCoreContext> options)
Coznaer : base(options)
DbContext, {3
Mcnonb3ys . . .
public DbSet<Book> Books { get; set; } Kn .
acChbl CyLHOCTEI,
flapaMerpel, public DbSet<Author> Authors { get; set; } yil
YCTaHOB/EHHbIE K KOTOpbIM ByaeT

public DbSet<PriceOffer> PriceOffers { get; set; }

06paLuaTbca Bawl Ko,
public DbSet<Order> Orders { get; set; } pa A

npy perucTpaLum

protected override void MeTog, B KOTOPOM BbINONHAKTCA
OnModelCreating(ModelBuilder modelBuilder) | metoapi Fluent API
{

modelBuilder.ApplyConfiguration(new BookConfig());
modelBuilder.ApplyConfiguration(new BookAuthorConfig());
modelBuilder.ApplyConfiguration(new PriceOfferConfig());
modelBuilder.ApplyConfiguration(new LineItemConfig());

} 3anyckaeM KaxxayH OTAENbHYH0 KOHDUIypaLuio
} ANS KaXA0ro KNacca CyLHOCTH, KOTOpbI TpebyeT HacTpoiiku

IMTocmoTpum Ha Kiacc BookConfig, MCIIOb30BaHHbIN B JUCTUHTE 7.2,
YTOObI YBUAETH, KaK CO3IATh KJIacC KOHMUIypaluu s KaXKIOro THUIIA.
B nuctunre 7.3 mokasaH Kjiacc KOHGUTypaluu, peanusyromuii MHTep-
(deiic IEntityTypeConfiguration<T> u cogepskamuit Mmetombl Fluent API
JIJISI Kjlacca CyIHOCTHY Book.
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MPUMEYAHUE 4 ue onuceiBaio Fluent API 13 nmuctuura 7.3, mo-
TOMY YTO 3TO MpPUMEP MUCIIONb30BaHMs MHTepdeiica IEntityType-
Configuration<T>. Fluent API paccmaTtpuBaioTcs B pasnenax 7.7
(Tur 6a3bl JaHHBIX) U 7.10 (MHIEKCHI).

Juctuur 7.3 Knacc koHgurypaumum BookConfig HacTpansaer knacc
CylHOCcTH Book

internal class BookConfig : IEntityTypeConfiguration<Book>

{ OCHOBaHHOE Ha COrNaleHUM
public void Configure oTobpaxenme ans DateTime B.NET -
(EntityTypeBuilder<Book> entity) 370 datetime2 B SQL. 37a koMaHAa
{ usmeHsetT Tn cronbua SOL Ha date,
entity.Property(p => p.PublishedOn) KOTOpBIi COAEPKMT TONLKO ATy,
.HasColumnType("date"); HO He CONePXHUT BpeMS!

TouHoctb (9,2) ycTaHaBnMBaeT

MaKcuManbHylo Lery 9 999 999,99

(9 undp, ABe nocne pecaTUYHOMO
entity.Property(x => x.ImageUrl)

pasaenuTens), KOTopas 3aHMMaeT
-IsUnicode(false); HauMeHblLMii pa3mep B 6aze AaHHbIX

entity.Property(p => p.Price)
. HasPrecision(9,2);

entity.HasIndex(x => x.PublishedOn);

} [Tlo6aBnsieT MHAEKC K CBOHCTBY

OcHoBaHHOE Ha cornatueHuu otobpaxenue ans crpoku NET -
ato nvarchar B SOL (16-6utHbliii Unicode). ITa koMaHaa u3MeHseT
1N cron6ua SQL Ha varchar (8-6uthbiit ASCII)

PublishedOn, notomy 4to no 3tomy
CBOJCTBY BbINOMHAIOTCA COPTUPOBKA
1 hunbTpaums

B nuctuHre 7.2 1 mepeuncisiio Kaxkablil 13 OTAeIbHbIX BBI30BOB model-
Builder.ApplyConfiguration, 4To6BI yBUIETh UX B AeiicTBUM. Ho 9KOHO-
msuii BpeMsi metop, ApplyConfigurationsFromAssembly MOKeT HalTu
BCe BalllM KJIAcChl KOHGUTYypaluu, KOTOpble HACIemyloTcs OT IEntity-
TypeConfiguration<T>, u 3amyCTUTb UX BCe 3a Bac. [locMoTpuTe Ha cneny-
1omuit GparMeHT KoJa, KOTOPBI HAXOAUT U 3aITyCKaeT BCe BAIllM K/IACChI
KoHpUTypamum B Toit ke c6opke, uto 1 DbContext:

modelBuilder.ApplyConfigurationsFromAssembly(
Assembly.GetExecutingAssembly());

B nauctunre 7.3 mnokasaHo TUIIMYHOe Mcroyb3oBaHue Fluent API, HO
IIOMHUTE, UTO XapakTep 3Toro API 1mo3BosisieT 00beauHSTh HEeCKOJIbKO
KOMaH/I, B IIeTI0YKY, KaK IT0Ka3aHO B 9TOM (hparMeHTe Kofa:

modelBuilder.Entity<Book>()
.Property(x => x.ImageUrl)
.IsUnicode(false)
.HasColumnName("DifferentName")
.HasMaxLength(123)
.IsRequired(false);
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EF6 Fluent API pa6oTaeT Tax ke, Kak U B EF6.X, HO 3[1eCb y HEro
MHOeCTBO HOBOBBeIeHWIA, CYIl[eCTBeHHbIEe M3MeHEeH s B HACTPOli-
Ke CBsi3eli (pacCMaTpUBAIOTCS B IiaBe 8) ¥ TOHKME M3MeHEeHMs B TU-
rnax JaHHbIX.

Metom OnModelCreating BbI3bIBaeTCsI, KOTZA IPUJIOKEHME BIIEPBBIE 00-
pamaetcst K DbContext. Ha stom stane EF Core koHdburypupyercs, uc-
MOJTb3YS BCe TpU noaxoaa: «I1o comtameHuio», Data Annotations u Jio60it
Fluent API, mo6aBieHHbIl B MeTo OnModelCreating.

Yro, ecnn Data Annotations u Fluent API roBopsiT 0 pasHom?
MeTonbl MogenvpoBaHusa Data Annotations 1 Fluent API Bcerga nmetot npum-
OpUTET HAaJ4 MOLENUPOBAHMEM HA OCHOBE COrnaleHunin. Ho yto npomsonger,
ecnn Data Annotations u Fluent APl npepocTtaBnstoT otobpaxkeHne oaHOro
M TOTO XKe CBOWMCTBA WM HACTPOMKY?

S nonbITancs 3agatb ANS TMNA M AJMHbI CBOMCTBA WebUrl pasHble 3Ha4YeHuUs
yepe3 Data Annotations u Fluent API. bbiin Mcnonb3oBaHbl 3HaveHus Flu-
ent API. 3ToT Tect He 6bi1 ONpeaenstWmUM, HO TOTUYHO, YTO OKOHYATESTbHbIM
apbuTpom 6bin Fluent API.

Teneps, Korja Bbl y3HaIMM 0 noaxonax Data Annotations u Fluent API,
MOAPOOHO PACCMOTPMM KOH(PUIYPAIIUIO OTAEIbHBIX YacTeil Moaeny 6a3bl
JAHHBIX.

UcKknrodeHue ceolicme U Kn1accoe
u3 6a3bl 0aHHbIX

B paspene 7.3.2 ommcaHo, kak EF Core Haxomut cBoiicTBa. Ho mHorma
HY’KHO MCKJIIOUMTD JTaHHbIe B KJIaccaxX CYNTHOCTel 13 6a3bl maHHbIX. Ha-
TpuMep, BaM HYKHbI JIOKaJIbHbIe JJaHHbIe [IJIS pacyeTa, MCII0/b3yeMbie BO
BpeMsI JKM3HEHHOTIO LIMKJIa 9K3eMILIsSIpa K/1acca, HO Bbl HE XOTUTE, UTOOBI
OHM COXPaHSIUCh B 6a3e JaHHbIX. Kitacc miy cBOiCTBO MOXKHO MCKITIOUUTh
IByMs criocobamu: yepes Data Annotations mmu Fluent API.

UcknroueHue knacca unu ceolicmea ¢ nomMouibro Data
Annotations
EF Core MCKTIOUMT CBOVCTBO WJIM KJIacC, K KOTOPOMY ITpMMeHeH aTpubyT

IaHHbIX [NotMapped]. B cnenyroliem JUCTUHIE MOKAa3aHO IPUMEHeEHue
9TOro aTpMbyTa Kak K CBOVCTBY, TaK U K KIaccy.
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Juctunr 7.4  UcknouaeM Tpu CBOKCTBA, ABa C UCNO/Ib30BaHMEM aTpubyTa
[NotMapped]

public class MyEntityClass
{ BknitoueHo: 06bI4HOE OTKpbITOE
public int MyEntityClassId { get; set; } CBOMCTBO C OTKPbITHIMM METOAAMMU

YTEHHSA U 3anucu
public string NormalProp{ get; set; } <-———
WcknioueHo: pasmeluerune aTpubyTta

[NotMapped] <«—| [NotMapped] ykasbiaet EF Core
public string LocalString { get; set; } He 0T06paXaTb 3T0 CBOCTBO
B cToN6eL, B 6a3e AaHHbIX

public ExcludeClass LocalClass { get; set; }

} UckntoueHo: aToT Knacc He byaer
BK/IOYEH B 6a3y AaHHBIX, NOTOMY

[NotMapped] < 4TO B ONpeAeNeHUn Knacca ectb

public class ExcludeClass atpu6yT [NotMapped)]

{ UcknioueHo: 3ToT Knacc GyAeT UCKIOUEH,

public int Locallnt { get; set; } NOCKONbKY B ONPeeneHnM KNacca ectb

} atpubyT [NotMapped]

Uckmoyerue knacca unu csoticmea ¢ nomouwbio Fluent APl

Kpome Toro, MOKHO MCKJIIOUMTD CBOMCTBA M KJIACCHI C ITIOMOIIbI0 KOMaH/IbI
Fluent API Ignore, KaK II0Ka3aHoO B JIMCTUHTE 7.5.

MPUMEYAHUE [Insg o0poCTOTHI S JEMOHCTPUPYIO UCTIOJIb30BaHME
Fluent API BHyTpM MeToma OnModelCreating, a He B OTHEIbHOM
KJ1acce KOHQUTypaImn.

Jlucturr 7.5 WUcknoueHue cBoicTBa M Knacca ¢ nomolubto Fluent API

public class ExcludeDbContext : DbContext

{
public DbSet<MyEntityClass> MyEntities { get; set; }
protected override void OnModelCreating Metog Ignore ucnonbayercs
(ModelBuilder modelBuilder) ANS UCKNloueHns ceolictea LocalString
{ . . . B Knacce cywHoctu MyEntityClass,
modelBuilder.Entity<MyEntityClass>() uT0Gb He A06ABNATH ero B 6asy AaHHbIX
.Ignore(b => b.LocalString);
modelBuilder.Ignore<ExcludeClass>(); =«
} } [pyroi MeToa Ignore MOXET UCKNIOUMUTb KNACC TaKUM

06pa30M, YTO eC/in y Bac ecTb CBOICTBO € UrHopupyembiM
TUMOM, 3TO CBOWCTBO He A06aBnfeTca B 633y AaHHbIX

Kaxk 66110 cKa3aHo B paspene 7.3.2, mo ymomnuanuio EF Core urHopupyer
CBOJACTBA C JOCTYIIOM TOJbKO Ha UTeHMe, T. €. TOJIbKO C METOOM UTeHUs
(Hampumep, public int MyProp {get; }).
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Ycmanoska muna, pazmepa u donycmumocmu
3HayeHuli NULL ons cmonbua 6a3bl 0aHHbIX

Kak omnmcaHo paHee, MofenpoBaHe Ha OCHOBeE COTJIallleHN it UCTIONb3yeT
3HauYeHMsI TI0 YMOTYAHUIO JJIs1 TUTIA, pa3Mepa/TOUHOCTY U TOMyCTUMOCTU
sHaueHuit NULL Ha ocHoBe Tura .NET. O611ee Tpe60BaHMEe COCTOUT B TOM,
YTOOBI YCTAHOBUTD OIVH MJIY HECKOJIBKO U3 3TUX aTPUOYTOB BPYUHYIO, T10-
TOMY UTO MCITOJIb3YEeTCSI CYIIeCTBYIONIAs 6a3a JaHHBIX VIV TIOTOMY, UTO BbI
MCXOOUTE U3 COOOpaskeHMI1 ITPOU3BOAUTEILHOCTM UK OM3Heca.

Bo BBemeHuu (pasgen 7.3) Mbl paboTany ¢ IPUMEPOM, THe MU3MEHSIN
TUIT ¥ pasMep pasjMyHbIX CTOJOLOB. B Tabm. 7.1 mpeacTaBieH ITOJHbBIN
CIIMCOK KOMaH/,, JOCTYITHBIX /IJ1s1 BBITIOTHEHMSI 9TOI 3a1auM.

Tabnuua 7.1 Hactpoiika gonyctumoctu 3HaueHui NULL n Tuna/pasmepa anga cronbua

MapameTtp Data Annotations Fluent API
YcTaHOBWTb 3HaueHue, otinyHoe ot NULL [Required] modelBuilder.Entity<MyClass>()
(no ymonuaHwuio gonyckaet 3HauyeHne NULL) |public string MyProp .Property(p => p.MyProp)
{ get; set; } .IsRequired();
YCTaHOBUTb AJIMHY CTPOKM [MaxLength(123)] modelBuilder.Entity<MyClass>()
(no ymonuanuio — MAX) public string MyProp .Property(p => p.MyProp)
{ get; set; } .HasMaxLength(123);
YcTaHoBUTb TMN/pa3mep SQOL [Column(TypeName = modelBuilder.Entity<MyClass>(
(y kaxaoro TMna ectb "date")] .Property(p =>
TOYHOCTb U pa3Mep Mo YMONYAHMIO) public DateTime p.PublishedOn)
PublishedOn .HasColumnType("date");
{ get; set; }

V HEKOTOPbIX KOHKpeTHbIX TUIIOB SQL ecTh cBoM KoMmaHbl Fluent API,
KOTOpbIe TTIOKa3aHbl B CJIeAy0IleM CIucKe. X MOKHO YBUZETb B JIMCTUH-
re 7.3:

IsUnicode(false) — 3amaer gmsa tuna SQL 3HaueHue varchar(nnn)
(1-6aiiToBbIN CMMBOJ, M3BeCTHBII Kak ASCII), a He 3HaueHUe IO
yMomyaHuio nvarchar(nnn) (2-6aiiTOBBIii CMMBOJI, M3BECTHBIII KaK
IOHuKOR);

HasPrecision(precision, scale) - 3amaeT KonmuuecTBO LMdp (mapa-
MeTp precision) M CKOIbKO IMP CTOUT IOCJIE IeCSITUIHOTO pas3aeiin-
Tesst (mapametp scale). OTo HoBas komana Fluent API B EF Core 5.
[To ymonmuanuio 3HaueHue ajig decimal — (18,2);
HasCollation("collation name") - emie omHa ¢yukuust EF Core 5,
MO3BOJISIIOILAS ONIPeLesTh TapaMeTpPbl CONIOCTaBAeHMS, T. €. IPaBU-
Jla COPTUPOBKM, YYBCTBUTEIBHOCTD K PETUCTPY U AUAKPUTUIECKUM
3HaKaM TUIIOB char u string (cMm. pasmen 2.8.3 [Jis mosrydeHus J0-
TIOJIHUTEIbHO MHGbOPMALIUY O COTIOCTABIEHUN).

S pekomMeHTyI0 MCITONb30BaTh MeTo[ IsUnicode(false), UTOOBI COO6-
muTh EF Core, 4TO CTPOKOBOE CBOICTBO COAEPIKUT TOJIBKO OLHOOATOBbIE
cumBosbl hopmaTa ASCII, moToMy UTO MCIIO/Ib30BaHMe MeToza IsUnicode
I103BOJISIeT YCTAHOBUTD pasMep CTPOKU OTHEIbHO.
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7.8

EF6 V EF Core Hecko/JIbKO MHOJ MOAXO[ K HACTpOiiKe TuUIla IaH-
HbIX SQL cronbua. Eciy Bbl yKa3bIBaeTe TUI JAHHBIX, HYSKHO 1aTh
TOJTHOe OfpefeseHye: TUI U IJINHY/TOUHOCTh, HanpumMep [Column
(TypeName = "varchar(nnn)")], roe nnn — 11es0e unciao. B EF6 MoskHO
ucnonb3oBatb [Column(TypeName = "varchar")], a 3aTem ornpeje-
JINTh IJIVHY C TIOMOIIbI0 [MaxLength (nnn)], HO 3TOT MeTOx, He pa-
6oraet B EF Core. Cm. https://github.com/dotnet/efcore/issues/3985
IIJISI TIONTYYeHUSI TOTIOTHUTEIbHOM MHbOpMAaIA.

lpeobpazosaHue 3Ha4YeHUs: U3MeHeHue
OaHHbIX NPU YmeHuUU U3 6a3bl OaHHbLIX
unu 3anucu e Hee

@OyHKIMS TpeobpasoBanys 3HaueHuit EF Core mo3BosieT M3MEHSITh JaH-
HbIe TIPY YTEHUY U 3aIIMCU CBOVCTBA B 6a3y JaHHBIX. TUITMUHbIE BapMaH-
ThI UCIIOJIb30BAHUSI:

" CcOXpaHeHMe Enum-3Ha4YeHMII B BUIE CTPOKM (BMECTO 4UMCIA) OIS
MIPOCTOTBI BOCIIPUSATHS IIPYU IIPOCMOTPE JAHHBIX B 6a3e JaHHbBIX;

= yCTpaHeHMe IpobieMbl MMoTepyu TUIIOM DateTime HacTpoiiku UTC
(BceMMpHOEe KOOPAMHMPOBAHHOE BpeMsl) NP UTEeHUU U3 6asbl
IIaHHBIX;

= (NIpOOBUMHYTHIN YpPOBEeHb) MM(pPOBaHME CBOWCTBA, 3aMCHIBAEMOTO
B 6a3y JaHHbIX, M €ro paciiidpoBKa BO BPeMSI CUMThIBAHMS.

[Ipeo6pa3oBaHye 3HaYEHMSI COCTOUT M3 ABYX YaCTe:

= Kop, mpeobpasyouyii JaHHbIe BO BPeMsI UX 3aIiCH B 6a3y JaHHbIX;
= KO, Tpeobpasyoniuii cronbel] 6a3bl JaHHbIX 00PAaTHO B MICXOLHBIN
THUII TIPY YTEHUI.

[MepBbIit TpMMep MpeobGpa3oBaHMs 3HAYEHMI CBSI3aH C OTPaHMYEHU-
eM 6a3bl JaHHbIX SQL Mpu XpaHeHUM TUIOB DateTime, ITOCKOJbKY OH He
coxXpaHsieT YacTb DateTimeKind cTpyKTypsl DateTime, KOTOpast coobIaeT
HaM, SIBJIsIeTCsI Jix DateTime MeCTHBIM WJIM BCEMMPHbBIM KOOPAMHMUPOBAH-
HbIM BpeMeHeM. JTa CUTyallMsl MOXKeT BbI3BaTh Ipo6eMbl. Eciii BbI OT-
npasiisieTe DateTime B KJIMEHTCKYIO YaCTh C MMOMOIIbIO, Hampumep, JSON,
DateTime He GymeT comepykaTh CMMBOJ cypduKca Z, KOTOPBI coobInaeT
JavaScript, uto aTo UTC, 1T03TOMY KOJI, K/IMEHTCKO YacTy MOXKeT 0ToOpa-
>KaTh HeMpaBUJIbHOE BpeMsi. B cienyioniem JUCTUHTe MOKa3aHo, KaK Ha-
CTPOUTH CBOVICTBO [IjIsI IIpeo6pa3oBaHysl 3HaUEHMsI, KOTOPOe YCTaHaBIIM-
BaeT DateTimeKind mpu Bo3BpaTe 13 6a3bl JAHHBIX.

Jluctuur 7.6 Hactpolika cBovictBa DateTime Ans 3aMeHbl NOTEPSHHOTO

napameTtpa DateTimeKind

protected override void OnModelCreating
(ModelBuilder modelBuilder)
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CoxpaHnset DateTime B 6a3e AaHHbIX 06bIYHBIM
cnoco6oM (B AaHHOM cyyae 6e3 npeoGpasoBaHms)

{ Co3zpaert ValueConverter u3 DateTime B DateTime
var utcConverter = new ValueConverter<DateTime, DateTime>(

o toDb => toDb,

fromdb =>
Mpw uTenum u3 DateTime.SpecifyKind(fromDb, DateTimeKind.Utc));

6a3bl JAHHbIX

modelBuilder.Entity<ValueConversionExample>()

Bbl nOﬁfBﬂﬂeTe .Property(e => e.DateTimeUtcUtcOnReturn) | BuiGupaert cBoiicTBo, KoTopoe
HacTponky utc .HasConversion(utcConverter); Bbl XOTUTE CKOHMrypUpoBaTh
8 DateTime //.. OCTanbHble KOHOMrypaunn ybpaHi;

Dob6aenset utcConverter k 3TOMy CBOICTBY

}

B aToM cityyae HaM MPUIIIOCH CO3AATh COOCTBEHHBIN ITPe0O6pa3oBaTesb
3Hauennit, Ho B EF Core gocTymHo okos1o 20 BCTPOEeHHBIX ITpeobpa3oBare-
neit. (Cm. http://mng.bz/mgYP.) IIpyueM oguH 13 HUX HACTOIbKO TIOIYJISI-
PEH, UTO y HETO eCTh IpeoIpeaeeHHbI MeTo, (aTpubyT, eciv TOUHee)
Fluent API — npeo6pa3oBaHue O XpaHeHust Enum B BUI€e CTPOKM B 6ase
IaHHbBIX. [I03BOIbTE MHE OObSICHUTD.

O6bIYHO Enum XpaHSATCS B 6a3e JaHHBIX B Bue uucea. ITo 3GdeKTuB-
HbIIl GopMaT, HO OH YUIOXKHSIET 3a7auy, eci HYKHO 3aIISTHYTb B 0asy
JAHHBIX, YTOOBI BBISICHUTD, UYTO MPOM3OIILI0. [I03TOMY HEKOTOPBIM pa3-
paboTYMKaM HPaBUTCS COXPAHSATh UMX B 0ase MaHHBIX B BUOE CTPOKMN.
MO3KHO HaCTpOUTDb ITpeo6Gpa3oBaHiie Enum B CTPOKY C ITOMOIITbI0 KOMaH/TbI
HasConversion<string>(), Kak B cjieaylomeM ¢pparMeHTe Koma:

modelBuilder.Entity<ValueConversionExample>()
.Property(e => e.Stage)
.HasConversion<string>();

Hioke mpuBemeHbl HEKOTOPBIE TTPaBU/Ia ¥ OTPAHMUYEHMST Ha MCITONb30-
BaHMe ITpeoOpa3oBaHMsI 3HAUEHUIA.

3naueHue NULL He JO/DKHO TepenaBaThCs B MpeobpasoBaTesb 3Ha-
yeHMii. Hy;kHO HamucaThb ITpeobpa3oBaTesib 3HAYEHUI 1711 06paboT-
KU TOJIbKO 3HaueHus, oanyHoro ot NULL, ITocKoibKy Impeo6pasoBa-
TeJIb OYAeT BbI3bIBATHCS JIUIITL B TOM CTyJae, eC/iv 3HaUeHMe He paBHO
NULL.

CnemuTe 3a 3ampocamy, COOepsKallMMM COPTMPOBKY IO Tpeobpa-
30BaHHOMY 3HaueHMI0. Harmpumep, ewin BbI IpeobpasoBasy Enum
B CTPOKY, TO COPTUPOBKA OYIET BBITIOTHATHCS 110 MMeHM Enum, a He
10 ero 3HaueHMIO.

[TpeobpasoBaTenb MOKET OTOOPA3UTH TOTBKO OAHO CBOICTBO B OJMH
cTojiber] B 6a3e JaHHbBIX.

MO3KHO cO3/1aTh HECKOJIBKO CIOSKHBIX ITpeoOpasoBaTeieii 3HaUeHiA,
HampuMep cepuaamn3oBarb CIMUCOK int B cTpoky JSON. B Tekyiieit
Bepcun EF Core He CMOXXeT COMOCTaBUTh CBOMCTBO List<int>c JSON
B 6a3e TaHHBIX, TO3TOMY He OyIeT 0OHOBJISITh ee. UTOOBI PEIIUTD 3TY
pobemMy, Hy>KHO A,06aBUThL Komnapamop 3HaueHuti. [loceTuTe cTpa-
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Huity http://mng.bz/5j5z njist moaydeHust JOMOTHUTENbHOM MHGDOP-
MaluM 110 JaHHO TeMe.

[To3xe, B pasnene 7.16.4, Bbl y3HaeTe, KAK aBTOMAaTUYECKU IPUMEHSITh
Ipeo6pa3oBaTey 3HaUeHMII K OIpele/IeHHbIM TUIIAM U MMeHaM CBOVICTB,
YTOOBI 06IETUNTH cebe JKU3Hb.

Paznuunbie cnocobbl Hacmpoliku nepeuyHo20
Kao4a

Ber yxe Bupenu nopxop «Ilo cornameHMO» K HAaCTPOVKe MEePBUYHOIO
KJII0Ua CYIIHOCTU. B 9TOM paspiesie paccMaTpuUBAeTCsl OObIUHASI HACTPOVi-
Ka MepBMYHOTO K/II0Ya — eIMHCTBEHHOTO K/TI0Ya, 111 KOTOPOT'O CBOJMCTBO
.NET omnpenensiet MMsI ¥ TUIL. BaM He0O6XOIMMO SIBHO HACTPOUTD ITEPBUY-
HBII KJTIOY B [IBYX CJIy4asiX:

© KOorma Mmm K/Iroua He COOTBETCTBYET ITpaBMUIaM MMME@HOBaHM S «ITo co-
TJIaIIEeHUIO»

“ Korma HepBM‘IHbIﬁ KJTIOY COCTOUT 3 HECKOJbKIUX CBOJCTB MJII CTOJIO-
110B. Tako¥ K/I10Y Ha3bIBAETCS COCMABHBIM KIHOUOM.

Tab6muiia co CBSI3bI0 «MHOTVE KO MHOTMM» — IIPMMep TOTO, TIe JaHHbIi
roaxof, He pabortaer. [Ijis1 onpeaeneHs MepBUYHbBIX KI0Ueil MOXKHO YC-
10JIb30BaTh IBA aJIbTEPHATUBHBIX MTOAXOA.

MPUMEYAHUE TnaBa 8 mocCBsljeHa HACTPOVKE BHEIIHUX KJIIO-
yeit, IOCKOJIbKY OHM OIIpeNessioT CBSI3U, Tajke eC/iM OHU CKaJISIpPHO-
ro TUMa.

Hacmpolika nepsuuHo20 Katoua ¢ nomouwibto Data
Annotations

ATpu6YyT [Key] 103BOJISIET HA3HAYMTD OJHO CBOVICTBO B KAUECTBE IMePBUY-
HOT'O KJII0Ua B Kjacce. Mcronb3yiiTe 3Ty aHHOTALUIO, €CIM Bbl He UCTIOJb-
3yeTe MM MEPBUYHOIO Kiioua «I1o cormameHnio», Kak IMoKasaHo B clie-
IOVIONIEM JIMCTMHTe. DTOT IPOCTOI KOJ YeTKO 0O6O03HavaeT MepBUUYHBIN
KJTIOY.

Jliuctuur 7.7  OnpepeneHue CBOMCTBA B KAYeCTBE NEPBUYHONO KJlHO4a
C NOMOLLbI0 aHHOTauuu [Key]
private class SomeEntity Atpu6yT [Key] coobaet EF Core, 4To AaHHoe
{ CBOWCTBO - 3TO NEPBUYHbI K/t0Y
[Key]

public int NonStandardKeyName { get; set; }

public string MyString { get; set; }
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O6paTuTe BHMMAaHKe, UTO aTpUOYT [Key] HEJIb3s UCITOIb30BATD /IS CO-
CTaBHBIX KiTtoueii. B 6oee panHux Bepcusax EF Core MOXKHO GbLIO OmIpee-
JIAITh COCTaBHBIE KJIIOUM C IOMOIIbIO aTpMOyTOB [Key] 1 [Column], HO aTa
dyHKIMS ObLIA yoaneHa.

Hacmpoiika nepsuyHo20 karoua yepes Fluent API

[MepBUYHBIM KIIOU TakKke MOXKHO HacTpouTh uepe3 Fluent API, uto mo-
JIe3HO J1s1 IePBUYHBIX KITIOUEli, He COOTBETCTBYIONMX IabioHam «ITo co-
rJanieHnIo». B ciepyoiem JMCTMHTe TTIOKa3aHbl IBa ePBUYHBIX KI0Ya,
HacTpauBaeMbIx MeTomoM Fluent API HasKey. ITepBbIit KJIIOU — 9TO OT/IE/b-
HbIii IePBUYHBIN KJTI0U C HECTAHIAPTHBIM MMeHeM B Kjlacce CyIIHOCTH So-
meEntity, a BTOPOI1 — COCTaBHOM MEePBUYHBIV KIIOY, COCTOSIIINIT U3 IBYX
CTONOIIOB, B CBSI3YIOIIei Tabmuiie BookAuthor.

Juctunr 7.8 Ucnonbsosanue Fluent APl gns HacTpoiiku nepBUUHbIX
KNKYen Aia ABYyX KNaccoB CyLLHOCTEN

OnpepnensieT 06bI4HbIA NEPBUYHDINA KNHOY, COCTOALLMIA U3 OAHOIO CTONGLA.
Ucnonbayiite HasKey, ecnn ums Bawero kno4a He COOTBETCTBYET

protected override void YCTQHOBJIEHHbIM MO YMONYaHUIO 3HAYEHUAM «[Mo cornaweHmio»

OnModelCreating(ModelBuilder modelBuilder)
{
modelBuilder.Entity<SomeEntity>()
.HasKey(x => x.NonStandardKeyName);

A

modelBuilder.Entity<BookAuthor>()
.HasKey(x => new {x.BookId, x.AuthorId});

A

//.. OCTanbHble NapameTpbl KOHOUrypauun yAaneHsl;

} Mcnonb3yet aHOHUMHBIN 06BEKT Ans onpeaeneHus Asyx (u 6onee) cBOMCTB
Ans hopMUPOBaHUA COCTABHOTO Kntoua. Mopsaaok, B KOTOPOM CBOICTBA
yKasaHbl B aHOHUMHOM 06beKTe, onpeaensieT UX NopsAOK B COCTABHOM Kiloye

It coCTaBHBIX K/IIOUell He cyllecTByeT Bepcun «I1o cornaiieHu», mno-
3TOMY HY)KHO MCIIO/b30BaTh MeTop Fluent API HasKey.

HGCITIPOﬂKa CYWHOCMU Kak Kaacca ¢ OocmynOM MOoJ1bKO
HA YmeHue

B HEKOTOPBIX CIOKHBIX CUTyaIMsIX Y Kjacca CYIIHOCTM MOKET He ObITh
MepBMUHOTO K/IoUa. BoT Tpu npumepa:

= 8aM HY}CHO onpedenums Kaacc CyujHocmu ¢ docmynom moJisko Ha ume-
Hue. Eciu y Kitacca CyImHOCTM HeT MepBUYHOro kiwoua, To EF Core
OymeT pacCMaTPUBATh €ro Kak KJIacc ¢ JOCTYIIOM TOJbKO Ha UTeHMeE;
= 8aM HY}¥CHO omobpasums Kaacc cyujHocmu 8 npedcmaseieHue SQL ¢ do-
cmynom moJioko Ha umerue. Ilpedcmasneruss SQL — 3TO 3aIpoChI, KO-
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TopbIe paboTaioT Kak Tabauibl SQL. CMOTpUTE 3Ty CTATbIO [IJIST ITONTY-
yeHMs AOTIOJIHUTEeIbHO MHbopMatum: http://mng.bz/6g6y;

8aM HYXCHO omo0Opasumo Kaacc cywHocmu 6 3anpoc SQL ¢ nomowbio
komaHOw! Fluent API ToSqlQuery. MeTtog ToSqlQuery IO3BOJISIET OITpe-
IenuThb 3arpoc SQL, KOTOPbIit 6YIEeT BHIMOTHATHCS BO BpeMs UTEHMS
3TOrO KjIacca CyUHOCTH.

YT0O6BI IBHO YCTAHOBUTD KJIACC CYITHOCTY KaK KJIACC C TOCTYIIOM TOJIb-
KO Ha YTeHMe, MOSKHO MCITOTb30BaTh KoMaHay Fluent API HasNoKey () min
MIPUMEHUTD K Kiaccy aTpuoOyT [Keyless]. A ecinu y Kimacca CYIIHOCTM HET
TepPBMYHOTO KJTI0Ya, HY>KHO TIOMETUTDb ero Kak KJacc ¢ JOCTYIIOM TOIbKO
Ha YTeHMe, UCITOIb3YsS JII000IT 13 ABYX MOIX0m0B. JIFo6ast MoIbITKa M3Me-
HUTH 6a3y JaHHBIX C TOMOIIBIO Kacca CYIIHOCTM 6e3 MepBUYHOTO KIova
3aBepunTcs uckiaodeHnem. EF Core memaeTr 3T0, IOTOMY YTO HEe MOXKET
BBIMOJIHUTH OOHOBJIeHME 6e3 K/Ioua — 3TO OAMH 13 CIIOCOO0B OIpeese-
HMSI KJIacca CYITHOCTHM Kak Kjacca ¢ JOCTYIIOM TOJIbKO Ha uTeHue. [pyroii
CII0c06 — 0TOOPA3UTh CYIIHOCTD B IpeacTaBieHe SQL ¢ TOMOIIbIO MEeTO-
1a Fluent API ToView("ViewNameString"), KaKk IT0Ka3aHo HIKe:

modelBuilder.Entity<MyEntityClass>()
.ToView("MyView");

EF Core BBIZACT MCKIIIOUEHME, €CJIM Bbl MOMbITAETECh U3MEHUTH 0a3y
JAHHBIX Yepe3 KJIAcC CYIIHOCTU, KOTOPbINi OTOOpaskeH B MpeICTaBIeHNeE.
Ectu BBl XO0TUTE 0TOGPAsUTh KJIacC CYIIHOCTM B OOHOB/ISIEMOE IIPeCcTaB-
neHue — npencrasiaeHe SQL, KOTOpoe MOKHO OOHOBUTD, — CJIETYET VC-
[10JIb30BaTh KOMaHAy ToTable.

7.10 [obaeneHue uHoekcos e cmonbubi
6a3bl OAHHbIX

B pensiiMoHHbIX 6a3ax JAHHBIX €CTh MHCTPYMEHT I10J], Ha3BaHMEM UHOEKC,
obecrieunBaroIINit 60ee 6BICTPHIN TOMUCK U COPTUPOBKY CTPOK IO CTOJO-
IIy MM CTONMOIIaM, o6aB/IeHHbIM B Hero. Kpome Toro, Ha MHIEKC MOTYT
HaK/IaAbIBATbCA OrpaHMYEHMs, TapaHTUPYIOIIME YHUKAJIbHOCTDb Ka)KJIOI‘/JI
3anmcu B HeM. Tak, HarpuMep, IepBUUHbBINM KII0Y [10JIy4aeT YHUKAIbHbIN
MHJIEKC, YTO6bI TapaHTUPOBATh, UTO [JIS1 KasKA0i CTPOKM B TabIMIlE OH
pa3HbI.

VHpekc B cTonbel MOKHO 106aBUTh ¢ momoinbio Fluent API 1 aTpuby-
TOB, KaK ITOKa3aHO B Ta61. 7.2. OH YCKOPUT OBICTPBIN MTOUCK U COPTUPOBKY,
a eciu [06GaBUTh YHMKAJIbHOE OrpaHMUeHNMe, TO 6a3a JaHHBIX rapaHTUPY-
€T, YTO 3HAUYeHMe CTOJIOIA B KaXK/I0i CTPOKe OYIEeT pasHbIM.

COBET He 3a6bIBaiiTe, 4TO MOXKHO CBSI3bIBaTh MeTOmbI Fluent API
B LIETIOYKY, YTOOBI CMEIIMBATh M COUETATh 9TU METOIbI.
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Ta6bnuua 7.2 [LobaBneHue uHOeKca B cronbed,

Fluent API

[obasuTb nHaekc, Fluent modelBuilder.Entity<MyClass>()

DeictBue

.HasIndex(p => p.MyProp);

[o6aBuTb MHAEKC, aTpUBYT [Index(nameof (MyProp))]

public class MyClass ..

[06aBUTb MHIOEKC, HECKONBKO CTON6L0B modelBuilder.Entity<Person>()

.HasIndex(p => new {p.First, p.Surname});

[l06aBUTb MHAEKC, HECKO/bKO CTONBLOB, aTpnbyT | [Index(nameof(First), nameof(Surname)]

public class MyClass ..

[lobaBuTb yHMKanbHbIM MHAeEKE, Fluent modelBuilder.Entity<MyClass>()
.HasIndex(p => p.BookISBN)
.IsUnique();

[l06aBWTb YHUKANbHbIWM UHAEKC, aTpUByT [Index(nameof(MyProp), IsUnique = true)]

public class MyClass ..

[06aBWTb MMEHOBAHHBIV MHAEKC, Fluent modelBuilder.Entity<MyClass>()

.HasIndex(p => p.MyProp)
.HasDatabaseName("Index_MyProp");

711

HexoTopbie 6a3bl JaHHBIX ITO3BOJISIOT YKa3aTh OTOWIbTPOBAHHbII MU
YaCTUYHbBIN MHAEKC AJIsS1 UTHOPUPOBAHMS OTIpeleIeHHbIX CUTYyaluii C Mo-
MOIIIbI0 omepaTopa WHERE. Hampumep, MOKHO YCTAaHOBUTb YHUKAIbHbIN
OTOUIBTPOBAHHBIM MHAEKC, KOTOPbIi 6YIeT UTHOPUPOBATH JIIO6bIE MSATKO
yIajeHHbIe 37ieMeHThbI. YTO6bI HACTPOUTD OTMUIBTPOBAHHBIN MHIEKC, C-
nonb3yeTtcsst MmeTon, Fluent API HasFilter, comepskaniuii BoipaskeHue SQL,
KOTOpOE OIpefesisieT, JO/KEH JI MHIEKC OOHOBIIAThCS 3HaUeHueM. B cie-
oyomeM ¢dparMeHTe Koma IpuBeOeH IpuMep, 06ecrieunBaroInii, UTo
CBOJCTBO MyProp OymeT comepskaTh YHMKaJIbHOE 3HAUEHMe, eCIM TOJIbKO
crosnber Tabnuipl Sof tDeleted He MMeeT 3HAUEHUS true:

modelBuilder.Entity<MyClass>()
.HasIndex(p => p.MyProp)
.IsUnique()
.HasFilter("NOT SoftDeleted");

NMPUMEYAHMUE TIIpu ncronb3oBanuu nocrasiiuka SQL Server EF
mobasisieT GwiIbTp IS NOT NULL [I71sT BCEX CTOJIOI[OB, TOITYCKAIOIINX
3HaueHue NULL, KOTopbIe SIBJISIIOTCS YaCThbI0 YHUKAIbHOTO MH/EK-
ca. MOXXHO MepeornpefennTb 3TO COIJalleHne, mpegocraBus null
napaMmetpy HasFilter: HasFilter(null).

Hacmpolika umeHogaHus Ha cmopoHe
6a3bl OaHHbIX

Ecin BBI co3paerte HOBYIO 6a3y OAaHHbIX, TO MO>XHO MCIIO/JIb30BaTb MMMeHa
10 YMOJ/TUYaHMIO OJI51 Pa3/IMUYHbIX yacreit 6asbl naHHbIX. Ho ecsin Y BacC eCTb
Y>Ke CylIeCTBYIoIIast 6asa JAaHHBIX WMJIN 6a3a JOOJIDKHa OBITH JOCTYIIHA OJid
CYH.IECTBY}OH.Ieﬁ CucCTemMbl, KOTOPYIO He/JIb35 M3MEHUTb, TO, CKOpee BCero,
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BaM IOTpe6yeTCsT UCIOIb30BaTh OIpee/ieHHbIe MMeHa JIJIsT CXeMbl, Tao-
JIUIL ¥ CTOJIOLOB 6a3bl JAHHbIX.

OMPEOENEHUE Cxema — 3TO TO, KaK OpPraHM30BaHO XpaHeHUe
JaHHBIX BHYTpM 6a3bl JaHHBIX: B BUIE TabINIl, CTONOI0B, OTpaHM-
YeHMii U T. 1. B HEKOTOPBIX 6a3ax JaHHBIX, TakMxX Kak SQL Server,
OHa TaKykKe MPUMEHSIeTCs [J1s1 TpeJoCTaBAeHUs MPOCTPAHCTBA MUMEH
oIpeie/IeHHOI TPYIIe JaHHbIX, KOTOPYIO pa3paboTunK 6asbl JaH-
HBIX VICITIONIB3YeT IJ1s1 pa36meHns 6a3bl Ha JIOTMYECKUe TPYIIITHI.

Hacmpoiika umeH mabnuy

[To cormameHMI0 MMSI TaGIMUIBI 3a7aeTcss MMeHeM CBOMCTBa DbSet<Ts
B DbContext, 1u, eciu 9TO CBOIICTBO He OIpeneieHo, TabIniia UCIIONb3Y-
er uMs kinacca. Hampumep, B DbContext Hairero npwioxkenust Book App
MbI OTIpenennan cBoicTBo Books, DbSet<Book>, TO3TOMY B KauecTBe MMe-
HM TabnIIbl 6a3bl JAHHBIX MCIOIb3yeTcst Books. I HA060pOT, MbI He OIpe-
JeJIAJIV CBOVICTBO DbSet<T> MIJist Kiacca cynHocTy Review B DbContext, rmo-
9TOMY B KaueCcTBe MMeHM TabINITbI MCIIOIb30BaIoCh MM Kiaacca — Review.

Eciu B Baiiieit 6ase JaHHBIX €CTh ONpeeeHHbIe MMeHa TabInil, KOTO-
pble He COOTBETCTBYIOT IIpaBMjaM MMEHOBaHMS MO COTJallleHuio, — Ha-
TIpUMep, ecIu MM TabMUIIbl HeJlb3sl TPeoO6pa3oBaTh B OMYCTUMOE MM
nepemMeHHo# .NET, MOTOMY UTO B HEM €CTb IPOGEJT, — TO MOKHO MCITOJIb-
30BaTh Data Annotations miau Fluent API, uTo6bI 3afaTh MMsI TaOINUIIbL.
B Ta6:n. 7.3 mokasaHbl IBa MOAX0/A, YTOOI 3aaTh MMSI TaOJIAIIbI.

Ta6nuua 7.3 [Ba cnocoba IBHO HACTPOMTb MMSA TabaMLbl AN Kaacca
CYLLLHOCTU

MeToa KoHdUrypauum Mpumep: yctaHoBKa uMeHu «XXX» ana Tabauubl knacca Book
Data Annotations [Table("XXX")]

public class Book .. etc.
Fluent API modelBuilder.Entity<Book>().ToTable("XXX");

Hacmpolika umeHu cxembl u 2pynnupoeKku cxem

Hekoropsie 6a3bl maHHBIX, TakuMe Kak SQL Server, mMO3BOJSIOT TPYIIIIN-
pPOBATh TAGIMIIBI, UCIIONb3YS UMS CXeMbI. Y Bac MOKET ObITh Be TabJ-
1IbI C OAMHAKOBBIM MMeHEM, HO pa3HbIMM MMeHaMM CXeMbl: Halpumep,
Ttabmmiia Books ¢ mmenem cxemsr Display ommmaaeTcst oT Tabmuirsl Books
¢ umeHem cxembl Order.

ITo cornaneHnI0 MMSI CXeMbI YCTAHABIMBAETCS IIOCTABIIMKOM 6a3bI JaH-
HBIX, IIOTOMY YTO HEKOTOpbIe 6a3bl JaHHbBIX, Takue Kak SQLite m MySQL,
He TOAJepKUBaloT cxembl. B cmyuae ¢ SQL Server, kotopast moaaepkuBa-
€T CXeMbI, MMSI CXeMBI 110 YMOTYaHuIo — dbo. VIMs cxeMbl 10 YMOJTUYaHUIO
MOYKHO MI3MEHUTH TONbKO uepe3 Fluent API, mcrionb3ys ciaemyromuit par-
MeHT Koza B MeToze OnModelCreating DbContext mpmIoskeHMs :

modelBuilder.HasDefaultSchema("NewSchemaName");
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B Ta6i1. 7.4 mokasaHo, KaK 3aJaTh MMS CXeMbI IJIs1 TAOIMIIbI. DTOT 10 -
XOJI, MICTTIOIb3YeTCsT, eC/TM Ballla 6a3a JaHHbBIX pa36iMTa Ha JIOTMYeCKye IPyII-
IIbI, HATIpUMep IIPOAASKM, IIPOMU3BOCTBO, CUeTa U T. [I., ¥ TAOIMIIA JOKHA
ObITh HA3HAUYEHA CXeMe.

Tabnuua 7.4. YcTaHOBKa MMEHU CXeMbl ANl KOHKPETHOM TabauLbl

Mertoa KoHdMrypauum MpumMep: ycTaHOBKa Ha3BaHMsA cxeMbl sales Ans Tabnuubi
Data Annotations [Table("SpecialOrder", Schema = "sales")]

class MyClass .. etc.
Fluent API modelBuilder.Entity<MyClass>()

.ToTable("SpecialOrder", schema: "sales");

Hacmpoiika umeHn cmon6yoe 6asel 0aHHbIX 6 mabauue

ITo comaiieHuio MM CTo/1OLA B TAO/MIIEe COBIIafaeT C MMeHeM CBOJICTBA.
Ecnu B Baieit 6a3e JaHHBIX €CTh MMSI, KOTOPOE HeJb3s MPeICTaBUTh KaK
pomyctumoe ums nepemenHoi .NET mwin Kotropoe He TOAXOAUT IJIS UIC-
MOJTb30BaHMS B IMIPWIOKEHUM, TO MOKHO 3a/1aTh MMeHa CTOJIOI0B C ITOMO-
b0 Data Annotations miau Fluent API. B ta6:. 7.5 moka3aHsl 06a IToaxoza.

Tabnuua 7.5 [Ba cnoco6a HaCTPOIKM MMEHU cTonbua

MeTtoa KoHdMrypauum 3apaem ang cronbua ceoiictBa BookId umsa SpecialCol
Data Annotations [Column("SpecialCol")]

public int BookId { get; set; }
Fluent API modelBuilder.Entity<MyClass>()

.Property(b => b.BookId)
.HasColumnName("SpecialCol");

Hacmpoiika 2nob6aneHbix punsmpos 3anpocos

Y MHOrTMX npuioxkeHuit, HaipuMmep npuinoxkenuit ASP.NET Core, ecTb
MHCTPYMEHTbI 6€30TIaCHOCTM, KOTOPble KOHTPOIUPYIOT, K KaKUM Ipe]i-
CTaBJIEHUSIM U 3JIeMeHTaM yIIpaBJleH!s I10JIb30BaTe/lb MOXeT I10JyUYUTh
nocryn. B EF Core ectp moxoxkasi QyHKIMS — 2n00aibHble unsmpsl 3a-
npocos (COXpalleHHO — (uibmpsl 3anpocos). VIx MOKHO MCIIOIb30BaTh
LIS CO3LaHMsI MYJIbTUTEHAHTHOT'O IPUJIOKEHMS. DTOT TUIT IPUTOKEHUS
XPaHUT OAHHbIe JIJIS1 PA3HBIX I10JIb30BaTEell B OOHOI 6a3e JaHHBIX, HO
KaXX[blJi I10JIb30BaTelb MOXET BUAETb TOJIbKO Te JaHHble, K KOTOPbIM
eMy paspellleH A0CTyIl. Ellle oiyH BapMaHT MUCIIOIb30BaHUS — peanusa-
umst GyHKIMY MSITKOTO yHajdeHUsl; BMeCTO yAaJeHusl JaHHBIX U3 06a3bl
IDAHHBIX MOXXHO MCITO/Ib30BaTh GUIIBTP 3aIIPOCOB, YTOOBI MSITKO Yy aTeH-
Hasl CTpoKa Mcyessia, a JaHHble OCTalINCh, e/ BaM MOTpebyeTcs: BOC-
CTAHOBUTD UX ITO3XKe.

ST o6HapykWJ1, YTO GWIBTPBI 3aMIPOCOB MOIEe3HbI BO MHOIMX KJIMEHT-
CKMX 3a7adax, [M03TOMY BKJIIOUMI MOAPOOHBINA pasmen Ioj Ha3BaHMEM
«/cronp30BaHMe I106aabHBIX (QUIBTPOB 3aIIPOCOB B PEAIbHBIX CUTYa-
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IMSIX» B I71aBYy 6 (pasmgen 6.1.6). B HeM comepskuTcst MHGOpMAausi 0 TOM,
KaK HaCTPOUTh (PUIBTPHI 3aIIPOCOB, IOITOMY, ITOXKATYICTa, IOULATE TaM
oty undbopmauuio. B pasnmene 7.16.4 s mokaxy, Kak aBTOMaTU3UPOBATh
UX HACTPOJiKy. DTO TapaHTUPYET, YTO BbI He 3abymeTe N06aBUTh BAXKHbIN
(GUIbTP K OBHOMY U3 KJIACCOB CYIIHOCTEIA.

lpumeneHue memodos Fluent API
8 3a8LUcuMocmu om muna NocMaswuka
6a3bl 0aHHbIX

[MocraBiyky 6a3 maHHbIX EF Core IpemocTaBIsSIIOT CIIOCOO OMpPemenTh,
KaKOJ MOCTaBIIMK 6a3bl JAHHBIX VCIIOIb3YETCS IIPY CO3TAHNY IK3EMILIS -
pa DbContext nmpuaoskeHMs. DTOT ITOAXO] ITONe3eH AJIsS TAKUX CUTYaIuit,
KaK MCIOTb30BaHMe, CKaskeM, 6a3bl JaHHBIX SQLite M1 MOTY/IBHBIX TEC-
TOB, Korya pabouast 6a3a JaHHbIX HaxoauTcs Ha SQL Server 1 HYsKHO UTO-
TO M3MEHUTH, YTOOBI 3aCTABUTH CBOY MOTY/IbHbIE TECThI PAO6OTATh.

K npumepy, SQLite He MOTHOCTBIO TOAAEPKUBAET HEKOTOPbIE TUIIbI
.NET, Hanipumep decimal, 1O3TOMY eC/iu BbI IIONbITaA€TECH OTCOPTUPOBATD
decimal cBOJiCTBO B 6a3e maHHBIX SQLite, TO MOTyUMTE UCKITIOUEHNE, B KO-
TOPOM TOBOPUTCSI, YTO BbI HE TIOYUNTE KOPPEKTHBIN pe3ynbTaT u3 6a3bl
IaHHbIX. OOMH 13 CITIOCOO60B 060¥TH 3Ty MTPO6IEMY — ITPeo6pa3soBaTh TUI
decimal B double mipu ucmonb3oBauuy SQLite; oH He 6ygeT TOUHBIM, HO
MOYKET CTOJUTHCS AJIsI KOHTPOIMPYEMOTO Habopa MOAY/IbHBIX TECTOB.

KaskmpIii mocTaBIIMK 6a3bI JAHHBIX IIPEIOCTABIISIET METO, PaCIIMPEHMSI,
KOTOPBI BO3BpalllaeT 3HaAUeHMe true, ey 6a3a JaHHBIX COOTBETCTBYET
3TOMY IOCTaBIIMKY. Hanmpumep, y mocraBimka 6a3sl gaHHbIX SQL Server
ecTb MeTop, IsSqlServer(); y mocTaBiuKka 6a3sl JaHHbIX SQLite — meTom
IsSqlite() uT. . Elle oguH NOAX0M — MCIIOb30BaTh CBOMCTBO ActivePro-
vider B Kkiacce ModelBuilder, Bo3Bpallaiiee CTPOKY, KOTOpasi SABISIETCS
umeHeM naketa NuGet rocTaBinyKa 6a3bl JaHHbBIX, Harpumep Microsoft.
EntityFrameworkCore.SqlServer.

Crenyrommuii JTUCTUHT TIPeACTaB/IsIeT Co00¥ MpuMep 3aMeHbl THUIa
cBoiicTB ¢ decimal Ha double, ecsiu 6a3a maHHBIX — 3TO0 SQLite. DTOT KOf,
ITO3BOJISIET MICITOJIb30BATh B 3aIIpOCe MeToZ, MpuiokeHst Book App Order -
BooksBy mJist 6a3bl JaHHbIX SQLite B mamsTu.

Jiuctuur 7.9 Ucnonb3oBaHMe KOMaHA, NOCTaBLWMKa 6a3bl AAHHbIX
AN YCTAaHOBKM TMNA cTonbua
protected override void OnModelCreating

(ModelBuilder modelBuilder)

{ 6a3a AaHHbIX, YKa3aHHas

IsSqlite BepHer true, ecnu

//.. Momewaem Ciofa CBOW 06bIYHYI KOHOUTYpaLmio;
if (Database.IsSqlite())

{

B napamerpax, - 310 SQLite
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modelBuilder.Entity<Book>()

.Property(e => e.Price) Bbl M3MeHseTe TUNbI ABYX CBOWCTB

.HasConversion<double>(); ¢ decimal Ha double, 4To6bl MOAYNbHBbI
modelBuilder.Entity<PriceOffer>() | Tect, BbINONHAKWMI COPTUPOBKY MO 3TUM

.Property(e => e.NewPrice) 3HaUYEHMAM, He BbI3BaJl UCKAIOUEHNE

.HasConversion<double>();

B EF Core 5 go6aBieH meTtop, IsRelational(), BO3BpaIalouii 3HaUe-
Hue false IJIsI TOCTABIIMKOB 0a3 JAHHBIX, KOTOPbIE HE SIBJISTIOTCS PesIsIy-
oHHbIMM, HarpuMep Cosmos Db. B mokymenTaiyu EF Core MOXXHO HaiiTu
HeckonbKO MeTonoB Fluent API, crienuduuHbIX [T KOHKPETHOW 6a3bl
IaHHbIX, HaTIpuMep meTog, IsMemoryOptimized nmocraBuuka SQL Server.

NMPUMEYAHUE XoTs1 M MOXKHO MCIIOJb30BaTh 3TOT ITOAXOM, IJISI
CO3aHMsI MUTPALIVIL IJIs1 pa3HbIX TUIIOB 6a3 JaHHBIX, 1€JIaTh 3TOTO
He pekoMmeHyeTcst. Komanga EF Core mpefrionaraer, YTo Bbl Oyziere
CO3[1aBaTh OTAEIbHbIEe MUTPALIVIU JJIST KasKAOTO TUIa 6a3bl JaHHbIX
M COXPaHSTh KX B OTHOe/bHbIE KaTaa0Tu. [IJ1s1 ToydeHus JOTIOTHU -
TeJIbHO MH(OpMaLVM CM. IJ1aBy 9.

TeHesvble csolicmea: COKpbimue 0aHHbIX
cmon6ua eHympu EF Core

EF6 B EF6.x cyliecTBOBajJO MOHSITME TEHEBBIX CBOJCTB, HO OHU
MCHOJIb30BAINCh TOJIBKO BHYTPHM HETO [IJIS1 06pabOTKM OTCYTCTBYIO-
X BHelIHMX kiawueii. B EF Core TeHeBble CBOVCTBA CTaIM MOTHO-
LIeHHO (PyHKIIME, KOTOPYIO BBl MOKETE MCITOIh30BaTh.

TeHesble c80licmea TO3BOJISIOT MOMYYUTh AOCTYI K CTO6IAM Gasbl JaH-
HBIX, He [00aBJIsIs X B KIacC CYHIHOCTM Kak cBoiicTBa. OHM JAlOT BO3-
MOXKHOCTb «CKPbITb» JaHHbIE, KOTOPbIE HE CUMTAIOTCSI YACThI0O OOBIYHOTO
MCII0/Tb30BaHMSI KJIacca CYIHOCTM. Bee [e/o B Iyulinx MpaKkTHKax paspa-
O6O0TKM ITPOTPAMMHOIO OOeCIieueHys: Bbl II03BOJISIETE 0ObEKTAM BEPXHUX
YPOBHEII MOYYaTh JOCTYII TOJbKO K TEM JaHHBIM, KOTOPbIE MM HYSKHBI,
M CKpbIBaeTe BCe, O YeM OHM He JOJIKHbI 3HATb. [IpMBeny ABa ImpumMepa,
KOTOpbI€E TIOKa3bIBAOT, KOTA MOKHO MCIT0/Ib30BaTh TEHEBbIE CBOVICTBA:

00BIYHO HEOOXOAMMO OTC/IEXMBATh, KEM UM KOIHA ObLIM M3MeHEHbI
IlaHHbIe, BO3MOYKHO B LIeJISIX ayAuTa UM 151 TOHMMAaHMs TToBeeHUsT
K/IMeHTOB. [laHHbIe OTCIeXMBaHMsI, KOTOPbIEe BbI ITOYUYNUTeE, He CBSI3a-
HbI C OCHOBHBIM MCITOJIb30BaHMEM KJacca, IT03TOMY, BO3MOYKHO, BbI
pelnTe peayn3oBaTh UX C IIOMOIIbIO TEHEBBIX CBOICTB, JOCTYII K KO-
TOPBIM MOSKHO TIOTYUMTD 3a TIpefiesiaMy Kjlacca CyIHOCTH;

KOTZ,a Bbl HACTpauBaeTe CBSI3U MEX[y KjaccamMi CYIHOCTe, y KOTO-
PBIX €ellle He 3aIl0JHEeHbI CBOVICTBA BHelllHero KiwJda, EF Core momkeH
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I06aBUTbh 3TM CBOJCTBA, UTO6GBI CBSI3h paboTasia, i OH JeJIaeT 3TO, MC-
I10JIb3Y$I TEHEBbIE CBOJMCTBA. DTOi TeMe IOCBALIeHa I1aBa 3.

7.14.1 Hacmpoiika meHesbix cgolicme

CymiectByeT nogxop «[Io cornarieHM0» K HaCTPOJike TeHeBbIX CBOVCTB,
HO TIOCKOJTbKY OH OTHOCUTCSI TOJTbKO K CBSI3SIM, ST OOBSICHSIIO €ro B IIaBe 8.
Eie omguH MeToqn — ucIonab3oBaTh Fluent API. MoXHO D06aBUTh HOBOE
CBOJVICTBO, McTionb3yst MeTof, Fluent API Property<T>. IIOCKO/IBbKY BbI Ha-
CTpaMBaeTe TEHEBOE CBOJCTBO, B CAMOM KJIacce CYITHOCTU He OyIeT CBOVi-
CTBa C TAKMM MIMEHeM, TTI03TOMY HY>KHO MCITOIb30BaTh METOZ, Property<T>,
kotopsiit mpuHuMaeT Tuil .NET u MmMs1 TeHeBOTO CBOJCTBA. B cienyomiem
JIMCTUHTE [I0Ka3aHa HaCTPOIiKa TeHeBOro cBoiicTBa UpdatedOn Turia Date-
Time.

Nuctuur 7.10  Co3paHue TeHeBoro cBoiictBa UpdatedOn
c noMoubio Fluent API

public class Chapter06DbContext : DbContext

{
protected override void
OnModelCreating(ModelBuilder modelBuilder) Wcnons3yer merog Property<T>
{ ANS YCTAaHOBKM TUNA TEHEBOTO
modelBuilder.Entity<MyEntityClass>() CBOiCTEa
.Property<DateTime>("UpdatedOn");
}
}

ITo cornamieHuIo UMsl CTOJ0IA TabIUIIbI, B KOTOPOE O0TOOpaskaeTcsl Te-
HeBOe CBOJICTBO, COBIAaeT C MMeHeM TeHeBOTro CBOJCTBA. MOXXHO Iepe-
OTIpeNeNIUTDb ITOT MapaMeTp, 106aBMB MeTo[ HasCo lumnName ocie MeToma
Property.

NMPEAYNMPEXOEHWUE Eciu cBOJCTBO C TaKMM MMEHEM ykKe Cy-
IIeCTBYeT B Klacce CYIIHOCTH, TO KOHGUTypauusi 6yLeT UCII0ab30-
BaTb 3TO CBOJCTBO BMECTO CO3JaHNS TEHEBOTO CBOVICTBA.

7.14.2 [locmyn K meHesbIM cgoiicmeam

ITockoNbKY TeHEBbIE CBOJCTBA HE OTOOPasKalOTCSI B CBOWMCTBO KJac-
ca, JOCTYIl K HUM MOXHO MOJIYYUThb TOJBKO Hampsmyro depe3 EF Core.
[nst aToro HYKHO ucronb3oBaTh koMaHny EF Core Entry(myEntity).
Property("MyPropertyName").CurrentValue. CurrentValue gBJsieTcs
CBOJCTBOM C AOCTYIIOM Ha YTEHME U 3aMUCh, KaK [IOKA3aHO B CJIEAYIOIIEM
JIUCTUHTE.
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Jiuctuur 7.11  WUcnonb3oBaHue Entry(inst).Property(name)
1S HACTPOMKU TEHEBOIO CBOMCTBA
| AOGaBJISIET €ro B KOHTEKCT,
Cosp.aer K/1acC CyLLHOCTH ... NO3TOMY Tenepb OH OTC/IEXXUBAETCA
I—» var entity = new SomeEntityClass(); Monyuaert EntityEntry u3 AaHHbIX

context.Add(entity); OTC/IEXXMBAEMON CYWIHOCTH
context.Entry(entity)

.Property("UpdatedOn").CurrentValue
= DateTime.Now; Ucnonb3yet metoa Property
context.SaveChanges(); ANA NONYYeHNs TEHEBOrO CBOICTBA
YcraHaenuBaet anq atoro | ¢ [LOCTYMOM Ha YTEHUE 1 3anuUcb

Boiabisaet MeTop, SaveChanges ) CBOJICTBA XXeNaeMoe 3HaueHue
ANIS coxpaHeHus ak3emnnspa SomeEntityClass
€ ero 0B6bIYHBIMU 3HAYEHUIMM M 3HAUEHUAMM TEHEBbIX CBOWCTB B 6a3y AaHHBIX

<
<

<
<

Ecnu BbI XOTUTE TIONMYYUTDh 3HAUEHMEe TeHeBOr0 CBOMCTBA B 3arpy>KeH-
HOI1 CYIIIHOCTH, UCTIOJ/Ib3YiiTe KOMaHAy context.Entry(entityInstance).
Property("PropertyName").CurrentValue. HO HY’)XHO 4MTaTh CYLIHOCTb
KaK OTC/IeXXMBaeMylo, 6e3 1croab3oBaHust Mmetoma AsNoTracking B 3ampo-
ce. Meron, Entry(<entityInstance>).Property MCIO/Nb3yeT JaHHbIE OT-
ciexxuBaemorii cymHoct BHYTpu EF Core nmjist XxpaHeHMsT 3HaUeHUsl, T10-
CKOJIbKY OHO He XpaHUTCS B 9K3eMIUISIpe Kilacca CYyLIHOCTU.

B sanpocax LINQ pjisi mocTyna K TEHEBOMY CBOVICTBY MCIIOIb3YyeTCs
I pyroii MeTox,: KoMmaHza EF . Property. MOXHO BBITIOJTHUTb COPTUPOBKY T10
TeHeBOMY CBOJCTBY UpdatedOn, HampuMep UCIIONb3YS CIemyIomuii ¢par-
MEHT 3aIlpoca, MeTos, EF . Property BbiJle/IeH MMOTYKMPHBIM HIPUQTOM:

context.MyEntities
.0rderBy(b => EF.Property<DateTime>(b, "UpdatedOn"))
.ToList();

/.15 PesepeHbie nons: ynpasneHue docmynom
K OGHHbIM 8 Kaacce CyuHocmu

EF6 Pesepsubie nonsa HegoctynHbl B EF6. Ota dynkuus EF Core
obecrnieunBaeT GOJBIINIT YPOBEHb KOHTPOJIS Haf, AOCTYIIOM K JIaH-
HBIM, KOTOPOTO He ObIIO Y Mo/b30oBaTeseii EF6.X.

Kak 6bLJ10 TTOKa3aHO paHee, CTOJOIBI B Tabmuile 6asbl JaHHBIX OOBIYHO
0TOOpPaskaloTCs B CBOJMCTBO KJIacca CYIIHOCTM C METOaMM UTEHMS U 3aIyi-
e —public int MyProp { get; set; }. Ho BbI Takke MoykeTe OTOOpasuTh 3a-
KpBITOE TI0JTe B CBOIO 6a3y JaHHBIX. ITa HDYHKINS HA3bIBAETCS pe3epeHbIM
nonem. OHa gaeT BaM 6OJIbIlle KOHTPOJISI HAJl TeM, KakK TaHHbIe 6asbl JaH-
HBIX CYMTBHIBAIOTCS UJIM PEIAKTYPYIOTCS ITPOrPaMMHBIM 00ecIieueHeM.
[Togo6HO TEeHEeBBIM CBOVICTBAM, pe3epBHbIE ITOJISI CKPBIBAIOT JaHHbIE,
HO [eNalT 3TO MO-APyromy. B ciiydae ¢ TeHeBbIMM CBOJICTBAMMU JaHHbIE
CcKpbIThI BHYTPU AaHHBIX EF Core, a pe3epBHBIe MMOJISI CKPBIBAIOT JaHHBIE
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7.15.1

7.15.2

BHYTPM KJIacca CyI[HOCTH, MIO3TOMY KJIACCy CYIIHOCTU TPOIIE TIOTyYUTh
JOCTYI K pe3epBHOMY IOJI0 BHYTPU Kiacca. BOT HECKOIbKO MPUMEPOB,
B KOTOPBIX MOKHO MCITOJIb30BATh 3TU TIOJIS:

COKpblmue KOHQUOeHYUANbHbIX OAHHbIX — COKPBITME OAThI POKIEHUS
yeJIoBeKa B 3aKPbITOM I10jie U obecrieyeHine JOCTYITHOCTU ero BO3-
pacTa B rogax Jjisl OCTaJIbHO YacTy IPOrpaMMHOr0 00ecIieueHmusl;
nepexeam uameHeHuli — OOHapyXeHle U3MeHeHMs] 3HaueHMs CBOJ-
CTBa ITyTEM COXpaHEHMs MaHHBIX B 3aKPBITOM II0JIe U M0OaBIeHUS
KOZa B METO[I, 3aITVCH JIJIsI OOHAPYKEeHUST M3MeHeHMit. MbI 6ymneMm uc-
10JIb30BaTh 3TOT IIpUEM B IIaBe 12, Korga 6ymeM MCIIo/Ib30BaTh U3-
MeHeHMe CBOJCTBA JJIs 3aITyCKa COObITHS,

co30amue Kaaccos CyuiHocmetl npeoMemHo-0pueHmupo8aHHo20 NPOeK-
muposanust (DDD) — co3manue DDD KaccoB CylIHOCTe, B KOTOPBIX
CBOJICTBA BCEX KJIACCOB CYIIHOCTE TOKHBI ObITh CBOVICTBAMM C TOCTY-
IIOM TOJIbKO Ha UTeHue. Pe3epBHbIE IOJISI ITO3BOJISIIOT 3a6/I0KMPOBATh
HaBUTalLIMOHHBIE CBOMCTBA KOJUIEKIMM, KaK OIMCaHO B pasmee 8.7.

HO, IIpexnae yem HEDEﬁTM K CJIOKHBIM BEPCUSIM, HAUHEM C HpOCTEﬁMEVI

(opmbI pe3epBHBIX ITOJIEN, IJIe METOAbI UTEHUS M 3aIMCU CBOVICTBA 00-
paIaTCs K MO0,

Co3daHue npocmozo pe3epeHo20 noas, 00CMynHo20
yepe3 ceolicmeo YmeHus/3anucu

B waremyromeM (parmeHTe Koma MOKa3saHO CTPOKOBOE CBOVICTBO MyPro-
perty, B KOTOPOM CTPOKOBbIe TaHHbIE XPAHSITCSI B 3aKPbITOM IoJie. JTa
hopMa pe3epBHOTO MOISI HUYEM 0C060 He OTIIMIAETCS OT UCIIOTb30BAHNUS
0OBIYHOTO CBOVICTBA, HO B 9TOM ITpMMepe MToKa3aHa KOHLIeMIMs CBOCTBA,
CBSI3aHHOTO C 3aKPbITHIM IOJIEM

public class MyClass

{
private string _myProperty;
public string MyProperty
{
get { return _myProperty; }
set { _myProperty = value; }
}
}

Kondwurypamus EF Core «I1o cormameHnio» HaliieT THUIT pe3epBHOTO OIS
U CKOHDUTYpUpYeT ero Kak pe3epBHOe Tose (cM. pasaen 7.15.4, tme omnu-
CaHbI OMMIMM KOHMUTYyparmm pe3epBHOTO 10Js), U 1o ymomdauuio EF Core
OyIeT UMTaTh WM 3aMMChIBATh TaHHbIE Oa3bl JAHHBIX B 3TO 3aKPhITOE I10JTe.

Co3daHue cmonbua ¢ 0ocmynoM mosibKo Ha YmeHue

CosnmaHne CTOJ'I6L[a C OOCTYIIOM TOJIbKO Ha YTE€HUE — Haubojee oueBUI-
HbIN BapMaHT MUCIIO/JIb30BaHMs, XOTA €r0 TaK)Ke MOXXHO pean30BaTh C I10-
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MOIIbIO CBOWCTBA C 3aKPbIThIM AOCTYIIOM Ha 3amuchb (CM. pasgen 7.3.2).
Eciu y Bac ectb cTonbelr B 6a3e JaHHBIX, KOTOPBI BaM HY;KHO ITPOYNTATh,
HO BbI HE XOTUTe, YTOOBI IPOrpamMMa MOIJIa M3MEHUTb €ro, pe3epBHOe
Tojie — OIMYHOE peleHre. B 3ToM wiydae MOKHO CO3[aTh 3aKPbITOE TT0JIe
M MICTI0JIb30BaTh OTKPBITOE CBOICTBO TOJIBKO C METOL0OM UTEeHUS /IS TTOJTY-
yeHMs 3HaueHus. B ciemyromnem dhbparmMeHTe Kojia MPUBOAUTCS MIpUMep:

public class MyClass
{

private string _readOnlyCol;
public string ReadOnlyCol => _readOnlyCol;

YT0-TO TO/KHO YCTAaHOBUTD CBOMICTBO CTOJI6IIA, HATIPMMED YCTAHOBUTH
3HaueHue TI0 YMOTUYAHUIO B CTONMOIE 6a3bl JaHHBIX (PACCMATPUBAETCS
B IVIaBe 9) W1 C TOMOIIbI0 KAKOTO-TO BHYTPEHHET0 MeTo/1a 6a3bl JaHHBIX.

Cokpbimue damel poxoeHus 6Hympu Kaacca

CoKpbITHE JAaThl POKIEHMSI — BO3MOXHBIV BapuaHT MCIIOAb30BaHUS pe-
3epBHBIX IOJeil. B aToM ciydae, ucxoms M3 coobpaskeHuit 6e30MacHOCTH,
IaTy pOXXAEeHMS MOSKHO YCTAHOBUTD, HO M3 KjlacCa CYIHOCTY MOYKHO ITOMTY-
YNUTh TOMBKO BO3PACT. B ciiefiyioiiieM JIMCTUHTe TOKa3aHO, KaK CAenaTh 3TO
B K/1acce Person, ICII0/1b3Y4 3aKpbITOe IoJie _date0fBirth, a 3aTem npeno-
CTaBJISISI METO[I, [IJIS1 €T0 YCTAHOBKM M CBOJCTBO [IJIS1 BEIYMCI€HMS BO3pacTa.

Jiuctnrr 7.12 Ucnonb3oBaHue pe3epBHOro NoNs ANs CKPbIiTUSA
KOH(®MAEHUMANbHBIX AaHHbIX OT 06bIYHOrO A0CTyna

3aKpbIToe pesepBHOe none, K KoTopoMy
HeNb32 NOMYYUTb AOCTYN HaNPAMYH
B Apyrux knaccax .NET

public class Person

{
private DateTime _dateOfBirth;

Mo3Bonser yctaHOBUTL
pesepBHoe none

public void SetDateOfBirth(DateTime dateOfBirth)
{

_dateOfBirth = dateOfBirth;
} Bbl Mo3XeTe y3HaTb BO3pacT YenoBeka,
HO He ero TOYHYH AATY POXKAEHUS
public int AgeYears => neASTY P
Years(_dateOfBirth, DateTime.Today);

//Cnacnbo nonb3osatenw dana u3 stackoverflow
//Cm. http://stackoverflow.com/a/4127477/1434764
private static int Years(DateTime start, DateTime end)
{
return (end.Year - start.Year - 1) +
(((end.Month > start.Month) ||
((end.Month == start.Month)
&& (end.Day >= start.Day)))
?71:0);
1}
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7.15.4

NMPUMEYAHUE B mpeppiayuiemM Ipumepe HY>KHO UCIIOJIb30BaTh
Fluent API nmng co3gaHusl mepeMeHHON TOJIbKO OJIsSI Pe3epBHOrO
mmosst (paccmatpuBaeTcst B pasgene 7.15.2), moromy uto EF Core He
MOXeT HaliTu 3TO ToJ1e, UCTIONb3Ys moaxon, «I1o cormamnieHno».

C Touxku 3peHus knacca nosne _dateOfBirth CKpbITO, HO Bbl BCE€ PABHO
MOSKETE TIOYUYUTH JOCTYI K CTOJOIY TAOGMMUIIBI C TOMOIIBIO Pa3IUUHbBIX
metonoB EF Core TOUHO Tak ke, KaK BbI IIOJy4aau OOCTYIl K TeHEBbIM
CBOJMCTBaM: C IIOMOIIbI0O MeToxa EF.Property<DateTime>(entity, "_da-
teOfBirth").

PesepBHoe mojie _dateOfBirth He MMOJHOCTHIO 3alIMIIEHO OT pa3padboT-
YIKa, HO 3TO M He SIBJISIeTCS 11e/Ibl0. Viest COCTOUT B TOM, UTOOBI yIQJIUTh
JaHHbIE O JaTe POXKIEHMS 13 OOBIUHBIX CBOMCTB, YUTOGBI OHM He ObUIN H0-
CTYTIHBI AJ151 KJIMEHTOB Kjacca.

Hacmpolika pe3epeHbix noneii

VYBUIEB pe3epBHbIe IO B HEMCTBUM, MOXHO HACTPOUTb MX MO CO-
rnamnieHuio, yepes Fluent API, a teniepp 1 B EF Core 5, ucnonb3yst Data
Annotations. ITogxon «Io cornaiieHno» paboTaeT XOpOIllo, HO OH ITojiara-
eTCsl Ha TO, UTO Y KJ1acca eCTh CBOMCTBO, COOTBETCTBYIOIIEE TTOMI0 TT0 TUITY
¥ comIaleHuIo 06 uMeHax. Eciiu mojie He COOTBETCTBYET MMEHM MUY TUITY
CBOJICTBA UM y HETO HET COOTBETCTBYIOIIEro CBOWCTBA, Kak, HAIIpumep,
B cydyae ¢ _dateOfBirth, To HEOGXOOMMO HACTPOUTH pe3epBHbIE ITOJIS
¢ momoipio Data Annotations miu Fluent API. B cienmyromux pasmgenax
OIMCaHbI pa3MdHbIe ITOAXO0AbI K HACTPOTiKe.

HACTPOMKA PE3EPBHbIX MOJIEW NO COIJIALUEHUIO

Ecin Batie pesepBHOe T0Jie CBSI3aHO C JOMYCTMMBIM CBOJCTBOM (CM. pas-
Jlen 7.3.2), 9T0 1oJie MOSKHO HaCTPOUTH TT0 comialiieHuto. [TpaBmaa KoHPUTy-
patuu «I1o CoTIaIIeHUIo» IIACST, YTO Y 3aKPhITOTO OIS TOJIKHO OBITH OIHO
U3 CJIeTYIOIIUX UMeH, KOTOpble COOTBETCTBYIOT CBOVICTBY B TOM JKe KJlacce:
_<property name> (Harpumep, _MyProperty);
_<camel-cased property name> (Haripumep, _myProperty);
m_<property name> (Harpumep, m_MyProperty);
m_<camel-cased property name> (HanpumMep, m_myProperty).

OMPEOENEHUE Camel case - 310 cornaiieHue, mpy KOTOPOM UMSI
repeMeHHO} HaUMHAEeTCS CO CTPOUHOI GYKBBI, a MPOTMCHAs 6YKBa
VICIIONIb3YeTCsI IJIsL Havyasla KaK[oro IOoC/IeIyIoIero cJioBa B MMeH!,
Hanpumep thisIsCamelCase.

HACTPOWMKA PE3EPBHbIX MOJIEMA C MOMOLLbIO DATA
ANNOTATIONS

HoBunka EF Core 5 - aTpubyT BackingField, MO3BONSIONIMII CBSI3aTh
CBOJICTBO C 3aKPBITHIM M0OJIEM B KJIacce CYIIHOCTU. DTO MOJIe3HbIV aTpu-
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6YT, €CJIM Bbl HE MCIIO/JIb3yeTe CTUJIb MMEHOBAHNMSA PE3E€PBHBIX nosneii «I[To
COIJIalllIeHNIO», KaK B 3TOM IIpMMepe:

private string _fieldName;
[BackingField(nameof(_fieldName))]
public string PropertyName

{
get { return _fieldName; }
}
public void SetPropertyNameValue(string someString)
{
_fieldName = someString;
}

HACTPOWKA PE3EPBHbIX MOJIEX C MOMOLLbIO FLUENT API

EcTh HECKOJMBKO CITOCOO60B HACTPOVKM pe3epBHBIX Moseit uepe3 Fluent
API. HauHeM ¢ caMOro mpoCTOro u IepeiaeM K 6oiiee CJIOKHOMY. B Kask-
IIOM TIpMMepe TMOoKa3zaH MeTof, OnModelCreating BHyTpu DbContext, mpu
9TOM HACTPauBaeTCs TOAbKO YaCTh, KACAIOIIASICS TIOTIS:

YCMAaHo8Ka UMeHU pe3epeHO20 NoJisl — eClIV UMST pe3epBHOTO T10JIsT He
cenyet cornamenussm EF Core, To He06X0AMMO yKa3aTh UMSI TIOJIS,
ucnonb3ys Fluent API. Hanmpumep:

protected override void OnModelCreating
(ModelBuilder modelBuilder)

{
modelBuilder.Entity<Person>()

.Property(b => b.MyProperty)
.HasField("_differentName");

}
npedocmasneHue moapko UMEeHU Nosisl — B 3TOM CJTyuae eci y Bac ecTb
CBOJICTBO C KOPPEKTHBIM MMeHeM, TO 1o comtaniennio EF Core 6ymeT

CCBHUTAThCSI HAa CBOMCTBO,  MMsI CBOMCTBA OY/IET MCIIO0Ib30BaThCS AJIS
cTonb1ia 6a3bl JaHHBIX. BoT npuMep:

protected override void OnModelCreating
(ModelBuilder modelBuilder)

{
modelBuilder.Entity<Person>()
.Property("_dateOfBirth")
.HasColumnName("DateOfBirth");
}

Eciu meTonbl UTeHMSI M 3alMCU CBOICTBA He HailJeHbl, TO I0Ojie BCe
pPaBHO GyfeT 0TOOpaskeHO B CTOJIOEII C UCIIOAb30BaHMEM ero MMEeHM, B Ha-
mem npumepe 310 _dateOfBirth, HO, CKOpee Bcero, 3TO He TO UM, KOTO-
poe HY>KHO HaM Jij1s cTonbia. IToaromy mel mobasisiem meton Fluent API
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HasColumnName 1151 TTOSTyYeHMs Hamboee rmoaxosiiero umMmeHnu. O6paTHas
CTOPOHA COCTOMT B TOM, UTO HaM IMO-TIIPEKHEMY HEOOXOIMMO CChIIAThCS
Ha JaHHble B 3ampoce 10 MMeHU Mo (B JaHHOM (iy4yae _dateOfBirth),
YTO He CJIUIIKOM YIOOHO ¥ He OUEBUIHO.

LONONHUTENIbHO: HACTPOUKA YTEHUA U 3ANTUCU OAHHBIX
B PESEPBHOM INOJE

Haunnast ¢ Bepcun EF Core 3 peskum JoCTyIa K 6a3e JaHHBIX 0 YMOJI-
YaHUIO JIJIs TI0JIeil pe3epBHOTO KONMPOBAaHMS — UTeHMe U 3aluch B TOJIe.
DTOT peskuM paboTaeT MOYTH BO BCEX CIyYasiX, HO €C/IY BbI XOTUTE U3Me-
HUTb €T0, TO MOXKeTe cIesaTh 3To, UcIonb3yst metop, Fluent API UsePro-
pertyAccessMode. B aienmymoomeM (parmMeHTe Koma MbI MPeNICbIBaAEM
EF Core monpo60oBaTh 1CIOIb30BaTh CBOMCTBO MIJIST UYTEHUS U 3aIICH, HO
eCc/iM B CBOJCTBE OTCYTCTBYeT mMeTop, 3anyucu, To EF Core 3amomHuUT 1osne
TIpY YTeHUM U3 6a3bl JAHHDIX:

protected override void
OnModelCreating(ModelBuilder modelBuilder)

{
modelBuilder.Entity<Person>()
.Property(b => b.MyProperty)
.HasField("_differentName")
.UsePropertyAccessMode(PropertyAccessMode.PreferProperty);
}

COBET Uro06bl yBMUIETh pasauMyHble PEXMMbI IOCTYIA IJsT pe-
3epBHOTO IT0JIsI, BOCHOb3yiiTech dyHKumei Visual Studio intelli-
sense IJist IPOCMOTPAa KOMMEHTAapPUEB K KaKAOMY 3HAUEHUIO Iepe-
yuciaeHus PropertyAccessMode.

PexkomeHOauyuu no Ucnoib308aHUI0
KoHguaypauyuu EF Core

EcTb oueHb MHOTO CII0CO60B HacTpouth EF Core, HEKOTOpbIE 13 KOTOPBIX
IyOMUPYIOT OPYT Apyra, MMOTOMY He BCerma OYeBUIHO, KaKoil M3 Tpex
TOAXOMIOB CIeAyeT UCIOAb30BaTh IJIST KaskA0¥ YacTy KoHurypauyun. Bot
rpepJjaraemble IMOIXO/bI:

10 BO3MOYKHOCTM HAaUHUTE C UCI0JIb30BaHMs Ttoaxozna «Ilo cornartie-
HUIO», TIOTOMY UTO 3TO OBICTPO U IIPOCTO;

MCIIONb3YiTe aTpUOYThI Bamuaalmu — MaxLength, Required u T. i. — u3
nogxopa Data Annotations, MOCKObKY OHM TIO/I€3HbBI MPU BauIa-
LMY JAHHbBIX;

IL7IS1 BCEro OCTaabHOTO Mcmnonb3yiite Fluent API, motomy uto y Hero
MMeeTCsT Hanboslee TOMHbIM Ha6op KoMmaHz. Ho mogymariite o Hamu-
CaHMM Kofa [IJIsl aBTOMAaTU3alMy paclipoCTpaHeHHBIX HAaCTPOeK, Ha-
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npuMep npumeHeHne «ucipapiaenusi UTC» Ko BceM cBoiicTBaM Da-
teTime, ybe MMS 3aKaHUMBaeTCs Ha "UTC".

B cremyromux pasgenax MpeacTaBaeHbl 6ojee MoapPoOHbIe 06BSICHEHNS
MOMX peKomeHaanuii 1o Hactpoiike EF Core.

CHayana ucnone3yiime koHguzypauuro «Ilo coanawenuro»

EF Core BBIIIOJIHSIET IPWJINYHBIA 06bEM pabOThI [0 HACTPOIKE OOIBIIVH-
CTBa CTaHIAPTHBIX CBOJCTB, I03TOMY BCerJa HauMHaiTe C 3TOTO MOAX0Aa.
B mepBoi1 YaCTV KHUTY MbI CO3aJIM BCIO MCXOHYIO 6a3y JaHHbIX, MCIIOJb-
3ys noaxof «[lo coranieHnio», 3a UCKIIOUeHMEM COCTaBHOIO KiIioua M3
KJ1acca CyuHocT BookAuthor.

DTO BBICTPBIN U ITPOCTO MOaXo. B riiaBe 8 BbI YBUIUTE, UTO OOIBIIVH-
CTBO CBSI3€i1 MOKHO HAaCTPOUTDb UCKITIOUUTETBHO C TIOMOIIIbIO TTPaBUII MMe-
HoBaHUs «[Io comalieHn0», YTO COKOHOMUT MHOTO BpeMeHU. M3yueHne
BO3MOKHOCTEI 3TOT0 MOAX0a 3HAUMUTEIbHO COKPATUT 06'b€M KOJa, KOTO-
PBIi BaM HY>KHO OyIeT HalmmcaTh.

IMo eo3moxcHocmu ucnonw3yiime Data Annotations

XOTs BbI M MOXKeTe JefiaTh Takue Bellly, KaK OrpaHMuKuBaTh pa3sMep CTPO-
KOBOTO CBOJCTBa Kak c mmoMolbio Data Annotations, Tak u Fluent API,
s1 PEKOMEH/IyI0 MICII0/Ib30BATh ITEePBbIii CITOCOO M0 CIEIYIONMM ITPUUMHAM

UX MOMCHO UCNOJIb308aMb Npu npogepke KAUeHMmMcKou uacmu. XOTs
EF Core He mpoBepsieT KjacC CyIIHOCTU MepeJ COXpaHEeHNEeM ero
B 6ase JAHHBIX, IPYIMe YacTU CUCTEeMbI MOTYT MCITO/Mb30BaTh Data
Annotations gns sanupauuu. Hanpumep, ASP.NET Core ucnosnb3yeT
Data Annotations Ajis IpoBepKM BBOJMMBIX IMOb30BATeeM [aH-
HbBIX, TO3TOMY €C/IM BbI TlepefiaeTe Takye JaHHble HelOoCPeACTBEHHO
B KJIacC CYITHOCTM, TO aTpUOYThl Balumaiuu OymyT moje3Hbl. Vnn
eI BbI UCITONIb3yeTe oTaenbHbIe Kiaacchl ASP.NET ViewModel 60
DTO, To MOskeTe CKOIMPOBATh M BCTaBUTh CBOVICTBA C X aTPUOyTaMM
MIPOBEPKM;

MoxcHO 0obasums nposepky 6 memod EF Core SaveChanges. VcIonb30-
BaHMe BaJIMAAIMM TaHHBIX AJIsI BBIBO/IA ITPOBEPOK 13 GM3HEC-TIOTUKA
MOYKET ee YIIPOCTUTh. B I7aBe 4 mokasaHo, Kak J06aBUTh ITPOBEPKY
KJIaCCOB CYIIHOCTel TpU BbI30Be MeToAa SaveChanges;

Data Annotations npedcmasnsitom co0oli oOmauUUHble KOMMeHMAapuu.
ATpu6YyTHI, BKITIOUalolIe B cedst Data Annotations, — 3T0 KOHCTaHTbI
BpeMeHM KOMITWISIIIUM ; UX JIETKO YBUJIEThb U TIOHSITh.

7.16.3 WUcnonw3yiime Fluent API onsa ece2o ocmanbHo20

O6bIuHO 1 Mcronb3yio Fluent API qjist HACTPOTIKYM OTOOPasKEHMSI CTOIOIIOB
0a3bl JaHHBIX (MM, TUIT JAHHBIX U T. [I.), KOIJa €CTh OTJIMYMS OT 3HaJYe-
HUIT TT0 YMOTYAHMIO. [IJIst 9TOTO MOXKHO GbIIO 6bI MCIT0B30BaTh M IOIXO],
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¢ Data Annotations, HO $ cTapaloCh CKPbIBaTh TaKye Belly BHYTPU MeTo1a
OnModelCreating, MOTOMY YTO 3TO MPOGIEMbI, CBSI3aHHbIE C peanu3aluei
6a3bl JTaHHBIX, a He MMPOO6IeMbI, OTHOCSIIINECS K CTPYKTYpEe MPUIOKEHMUS.
XoTs Takasi MpaKTHKa — CKopee peKOMeH Iallusl, HesKeIy MPaBuiIo, Tak YTO
pemiaTh BaM. B pasmere 7.16.4 onuchIBaeTcsl, KaK aBTOMATU3MPOBATh CBOU
koHburyparuu Fluent API, 4yTo COKOHOMUT BaM BpeMsl, a TAaKsKe TapaHTH-
pYeT, UTO Bce Ballly MMpaBuia KOHQUTypaiuy 6yayT IPUMeHEHbI K KaskIo-
MY TOJXOJSIIEeMY KJIacCy UIu CBOVCTBY.

7.16.4 Asmomamu3upyiime dobaeneHue komaHd Fluent APl
no cuzHamypam Kaacca unu ceoiicmea

V komang Fluent API ectb ogHa mose3Hast QyHKIVS, TO3BOJISIONIAS T~
CaThb KO, IJIS TTOMCKA ¥ HACTPOMKM OTpeeIeHHbIX KOHMUTYpaIuii Ha oc-
HOBe THUIIa Kjlacca Wiy CBOMCTBA, UMEHMU U T. I. B peaqbHOM MPUIOKEHUMU
MOTYT ObITh COTHM CBOJCTB DateTime, KOTOPBIM TpeOyeTCs MCIIpaBeHe
UTC, ucrionp30BaHHOE HaMM B JIMCTHUHTe 7.6. BMecTo TOoro uto6sl f00aB-
JISITh KOHMUTYpaLMIO IJ1s1 KAKIO0T0 CBOVICTBA BPYUHYIO, HE JTIyYIlle JIV Haji-
TU KaKI0e CBOJCTBO, JIT KOTOPOro TpebyeTcst ucmpasiaenue UTC, u pu-
MEHUTb ero aBToMaTnyecku? IMeHHO 3TO MbI U CIe/1aeM.

ABTOMaTM3anus Mmoucka M gobaBieHNUsT KOHGUTYpaIMii OCHOBaHa Ha
Tune IMutableModel, JOCTYII K KOTOPOMY MOXKHO IIOYYUTH B MeTone On-
ModelCreating. OTOT TUII JAeT HOCTYI KO BCEM KJIaccaM, OTOOpaskaeMbIM
EF Core B 6a3y maHHbIX, M KakAblii IMutableEntityType mo3BosseT mo-
JIYYUTD AOCTYII K CBOVCTBAM. BOBIIMHCTBO ITapaMeTpoB KOHMUTYpaym
MOYXHO TTPMMEHUTD C TIOMOIIbI0O METOAOB B 3TUX IBYX MHTepdeiicax, HO
HEKOTOpbIe, HANpUMep (GUIbTPHI 3aIIPOCOB, TPEOYIOT IOMOJHUTEIbHO
paboThI.

s Havaja Mbl HAIMMIEM KO, KOTOPBIA OymeT mepebyupaTh KIacChl
CYIIIHOCTEJ ¥ UX CBOMCTBA 1 J06ABIISITh OOHY KOHGUTYpaIMio, Kak IoKa-
3aHO B JIUCTUHTE 7.13. DTOT NOIXO0M, OIpeaessieT Clioco6 aBTOMAaTU3aLun
KOHMUTypaimii, a B MOUIEAYIONIMX IPYMePax Mbl 106ABMUM IOTTOTHUTEb-
HbIe KOMAaH/IbI J/IS1 BBITIOJTHEHMSI TOTIOTHUTETbHBIX KOHMOUTYpaLInii.

B cnemytomem npumepe K DateTime mobaBisieTcsl mpeoOpa3oBaTesb
3HAueHM1, KOTOPbIN MMpuMeHsieT ucrnpasiene UTC, mokazaHHOe B JIUC-
TuHre 7.6. Ho B cemyroniemM JMCTHMHTE Mpeobpa3oBaTeb 3HAUEHMS ITPU-
MeHSIeTCS K KakKIIOMy CBOJCTBY, KOTOpOe TMpeAcTaBisieT co6oit DateTime
C MUMeHeM, OKaHUYMBaKIIMMCcs Ha "Utc".

Jiuctuur 7.13  NMpumeHeHne npeobpa3oBarTens 3Ha4€HUH K Nt06oMy
cBoMCTBY DateTime, okaHUMBaloLLeEMYCS Ha "Utc"

protected override void
OnModelCreating(ModelBuilder modelBuilder)

Komanab! Fluent APl npumensitotca
B MeToae OnModelCreating
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Mepebupaet Bce knaccbl, 06HapyeHHble EF Core OnpeaensieT npeo6pasoBate/ib 3Ha4YEHMIA ANS YCTAHOBKM
K 3TOMY MOMEHTY, KaK 0To6pakaeMble B 6a3y AaHHbIX 3HaveHuns UTC B Bo3BpaLaemoe 3HaueHue DateTime
var utcConverter = new ValueConverter<DateTime, DateTime>(
toDb => toDb,
fromDb =>
DateTime.SpecifyKind(fromDb, DateTimeKind.Utc));

L » foreach (var entityType in modelBuilder.Model.GetEntityTypes())

{
foreach (var entityProperty in entityType.GetProperties())
MNepe6upaer Bce {
CBOICTBA B Knacce if (entityProperty.ClrType == typeof(DateTime)
CYLLHOCTH, KOTOpblE && entityProperty.Name.EndsWith("Utc"))
oto6paxarorcsa {
B 6a3y AaHHbIX entityProperty.SetValueConverter(utcConverter);
}
//.. Opyrue npumepsl onyweHsl AnA ACHOCTW;
} Mo6asnset npeo6pasosarenb
} 3Hauenua UTC k cBoicTBam
//.. OCTanbHaa 4acTb KOAA KOHOUIYpauwuM He MpUBOAMTCA; vna DateTime u Name
¢ «Utc» Ha KoHLe

B nuctunre 7.13 mokasaHa HAcCTpOiiKa TOJABKO OOHOIO CBOMCTBA, HO
00BIYHO IPUCYTCTBYET MHOXKeCTBO HacTpoek Fluent API. B atom npumepe
MbI CLieJiaeM clieflyroliee:

Iob6aBuM TpeobpasoBaTenb 3HaueHuss UTC B cBoiicTBa Tuma Date-
Time, y KOTOpPBIX Name OKaHuMBaeTcsd Ha "UTC".

VCTaHOBUM JIeCSITUYHYIO TOYHOCTh / MacIITab, ecyivi B UMEHU CBO¥-
CTBa cogepxkurcs "Price".

CoenmaeM TaK, YTOOBI JII0OOble CTPOKOBBIE CBOMCTBA, Y KOTOPBIX
uMs OKaHuMBaeTcs Ha "URL", 6buiM coxpaHeHbl Kak ASCII, T. e.
varchar(nnn).

B crenmyroniem ¢parMeHTe Koja IMOKasaH KOJ BHYTPY MeToaa OnModel-
Creating B DbContext mpuaoskenust Book App, UTo6bI JOGABUTh 3TU TPU
rapamMeTpa KOHQUTypauumn:

foreach (var entityType in modelBuilder.Model.GetEntityTypes())

{
foreach (var entityProperty in entityType.GetProperties())

{
if (entityProperty.ClrType == typeof(DateTime)
&& entityProperty.Name.EndsWith("Utc"))
{

entityProperty.SetValueConverter(utcConverter);

}

if (entityProperty.ClrType == typeof(decimal)
&& entityProperty.Name.Contains("Price"))
{
entityProperty.SetPrecision(9);
entityProperty.SetScale(2);
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if (entityProperty.ClrType == typeof(string)
&& entityProperty.Name.EndsWith("Url"))

{
entityProperty.SetIsUnicode(false);

}

OmHako 11 HeKOTOphIX KoHurypainii Fluent API TpeGyeTcs Kox, 3a-
BUCSILIMIT OT KOHKPETHOTO Kjacca. @uibTpaM 3ampocoB, HalpuMep, Hy-
SKeH 3aIpoc, KOTOPbIi 06palaeTcst K KiaccaM Cyln[HoCTel. B sToM ciydae
He0o6X0aMMO M06aBUTh K KJIACCy CYI[HOCTM MHTepdENic, K KOTOPOMY BbI
XOTUTe A06aBUTH GUIBTD 3aMPOCOB, U AMHAMUYECKM CO3JATh MPaBUIIb-
HbIN 3a11poc.

B kauecTBe mpMmMepa Mbl HallUILEM KOZ, TO3BOJISIIOILMI aBTOMATUYeCKU
n06aBiSTh GUIBTP 3ampocoB SoftDelete, omucaHHbI B pasmgene 3.5.1,
u buabTp 3anpocoB Userld u3 pasgena 6.1.7. U3 3Tux OByX GUIBTPOB
UserId Gosee CJIOKEH, IIOTOMY UTO €My HEOOXOAMMO TIOTYUUTD TEKYII
UserId, KOTOPBI MEHSIETCS IJIsSl KaskIoro sk3eMruisipa DbContext mpuio-
skeHMst Book App. MOsKHO ciesiaTh 3TO JBYMS CITIOCO6aMM, HO Mbl PeIIn
MpeoCTaBUTh TEKYIIMI1 9K3eMIuisip DbContext K 3ampocy. B aienyromem
JMCTMHTe MOKa3aH Kiaacc paciuupeHus SoftDeleteQueryExtensions u me-
peuncieHne MyQueryFilterTypes, KOTOPO€E OH UCIOJb3YeT.

Jiuctunr 7.14 MepeuncneHme u Knacc, UCNONb3yeMbIE AJIS HACTPOMKU
(GunbTPOB 3aNpoOCOB AN KAXKA0ro COBMECTUMOro Knacca
TpeTbe Heobs3aTeNbHOE CBOMCTBO COAEPIKMT KOMMIO TEKYLLETO BbisbiBaem 310T MeTOA,

aksemnnspa DbContext, noatomy Userld 6yneT aktyanbHbiM YT06bI HACTPOUTL GUALTP 3anpoca

Bropoii napameTp no3sonsieT BbibpaTh TMR Onpeaenser pasanutble TMnbl LINQ-3anpoca
¢unbTpa 3anpoca, KOTopbIii HYXHO A06aBUTL ANA noMelLeHns B GUALTP 3anpocoB

public enum MyQueryFilterTypes { SoftDelete, UserId }

public static class SoftDeleteQueryExtensions <—— CraTuyeckuii knacc paclumpenms

{

public static void AddSoftDeleteQueryFilter( -
this IMutableEntityType entityData,<—‘

Mepsbiit napametp noctynaert u3 EF Core
u no3BonseT fo6aBuTbL GUNLTP 3anpoca

L » MyQueryFilterTypes queryFilterType,
L » IUserId userIdProvider = null)

{

var methodName = $"Get{queryFilterType}Filter"; Co3paeT npaBUNbHO

var methodToCall = typeof(SoftDeleteQueryExtensions) | TMNM3MpoOBaHHbI
.GetMethod(methodName, METOA 419 CO3AaHUA

BindingFlags.NonPublic | BindingFlags.Static) | Bbipaxenus Where,

.MakeGenericMethod(entityData.ClrType); 4T06bI UCNONb30BaTh

var filter = methodToCall ero B Gunbtpe
.Invoke(null, new object[] { userIdProvider }); 3anpocos

entityData.SetQueryFilter((LambdaExpression)filter);

Wcnonb3yet ¢punbtp, BO3BpaLLaeMblit METOAOM
co3paHHoro TMna B Metope SetQueryFilter
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Do6asnset unaekc ansa ceoicrea Userld
ANIS NOBbIWEHUS NPOM3BOAUTENBHOCTH

entityData.AddIndex(entityData.FindProperty(
nameof (ISoftDelete.SoftDeleted)));
if (queryFilterType == MyQueryFilterTypes.UserId)
entityData.AddIndex(entityData.FindProperty(
nameof (IUserId.UserId)));

maea 7 Hacmpoiika HepeNayUOHHbIX C80lICMme

Lo6asnset unpekc ana ceoicrea SoftDeleted
A9 NOBbILLEHUS NPOU3BOAUTENLHOCTH
if (queryFilterType == MyQueryFilterTypes.SoftDelete)

}

private static LambdaExpression GetUserIdFilter<TEntity>( | Cospaersanpoc,
IUserId userIdProvider) KOTOpbIi ABNSETCS
where TEntity : class, IUserId MCTUHHDIM,

{ TONbKO eCu
Expression<Func<TEntity, bool>> filter = userld coBnapaer
x => x.UserId == userIdProvider.UserId; € uaeHTMdMKaTOpOM
return filter; nonb3oBarens
} B K/1acce CYLHOCTH

private static LambdaExpression GetSoftDeleteFilter<TEntity>(
IUserId userIdProvider)
where TEntity : class, ISoftDelete

Cospaert 3anpoc,
KOTOpbIi ABNSETCS
MCTMHHBIM, TOBKO | ¢

€C/ CBOMCTBO
SoftDeleted umeer
3HaveHue false

Expression<Func<TEntity, bool>> filter =
x => Ix.SoftDeleted;
return filter;

[TocKONMbKY KaskAblii 3alIpoC CYLIHOCTH, Y KOTOPOii ecTb GUIbTp 3a-
MPOCOB, OyIeT comepkaTh MWILTP IJIsT 3TOTO CBOWCTBA, KOJ aBTOMAaTU-
YeCcKu 06aBIIseT MHIEKC IJIST KaKAO0TO CBOVCTBA, KOTOPOE MUCIIOIb3YeTCsT
B GuUIbTpe 3ampocoB. ITOT METOZ, yIy4ulllaeT IPOU3BOIUTETbHOCTD CYIII-
HocTu. HakoHen, B cilefyrolieM JMCTMHTE I0Ka3aHO, KaK MCIIONb30BaTh
KOjI, MpuBeleHHbIN B aucTHHTe 7.14, B DbContext mpuioskeHust Book App
JIJISI aBTOMAaTU3alMK KOHQUTyparuu GuabTpoB 3alpoOCOB.

Jluctunr 7.15

Jo6aenenune kopa B DbContext ana asTomatusauum
HacTpoitku GUNLTPOB 3aNpocoB

Copepxwur Userld, koTopblii ucnonb3yetcsa
B ¢unbTpe 3anpocoB, MCNONb3YHOLLEM MHTEPDEIAC
IUserld

Do6asnenue IUserld B DbContext o3Hauaet, 4to MOXHO
nepenatb DbContext ¢punuTpy 3anpocos Userld

DbContext, IUserld -

public class EfCoreContext :

{

public Guid UserId { get; private set; }

public EfCoreContext(DbContextOptions<EfCoreContext> options,
IUserIdService userIdService = null)  Hactpansaer Userld. Ecnu userldService
: base(options) umeer 3HaueHne null uam sosspawaer

{ 3HaueHue null ang Userld, yctaHaBuBaem
UserId = userIdService?.GetUserId() 3ameHy ans Userld

?? new ReplacementUserIdService().GetUserId();
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}

//DbSet yaaneHs Ana AcHoCTM

protected override void Kop, aBTOMaTM3aumm nomelaetcs
OnModelCreating(ModelBuilder modelBuilder) | B Metos OnModelCreating

{

// OcTanbHoOi KOA KOHOUrypauuu yaaneH AnA ACHOCTM;

foreach (var entityType in modelBuilder.Model.GetEntityTypes()
{

Mepe6upaer Bce knaccel, // OCTanLHOM KOA CBOACTB yAaneH ANs ACHOCTY;
Kkotopble EF Core

Ecnm knacc peanusyet

OBHApYXIA Ha AaHHbI if (typeof(ISoftDelete) uHTepoeiic ISoftDelete, emy
MOMEHT OTOBPaXKEHHBIMM .IsAssignableFrom(entityType.ClrType)) | |Tpe6yerca dunbTp 3anpocos
{ SoftDelete

B 6a3y AaHHbIX
YA entityType.AddSoftDeleteQueryFilter(

MyQueryFilterTypes.SoftDelete); Roaenser 8 370T KNace

(UNLTP 3aNpoCoB C 3anpocoM,

Ecnm knacc peanusyet }
MHTedeesc IUse?‘,Id, if (typeof(IUserId) nOXORAILMM A1t SofiDelete
eMy HyXeH GunbTp .IsAssignableFrom(entityType.ClrType))
3anpocos IUserld {
entityType.AddSoftDeleteQueryFilter(
MyQueryFilterTypes.UserId, this);
} Dob6asnser B 310T Knacc punbrp 3anpocos Userld.
} } Mepepaua «this» nossonser nonyuutb goctyn Kk Tekywemy Userld

st mpunoskeHust Book App Bcst 3Ta aBTOMATHU3AIMS SBISIETCS M3JINII -
Heli, HO B 60/iee KPYITHBIX IIPUIOKEHMSIX OHA MOYKET CIKOHOMUTDH MHOTO
BpeMeHM; UTO ele 6ojiee BasKHO, 9TO TapaHTUPYET, UYTO BCE HACTPOEHO
MpaBUJIbHO. B 3aBepiiieHne 3TOro pasesa MnpuBeay HeCKOJIbKO PEKOMEH-
Jauuit ¥ orpaHMYeHNit, 0 KOTOPBIX HYKHO 3HATh, €CJIM Bbl COOMpaeTech
MCITONIb30BAaTh JAHHBIN TTOIXO/;:

eCJTu BBl 3aITyCcTUTe aBToMaTtuueckuit kog Fluent API nepen HacTpoit-
KaMM, HallMCaHHBIMM BPYYHYIO, TO BalliX KOHGUTYpaLuy, HalMCaH-
Hble BPYYHYIO, [TepeoTIpesiesisiT Bce aBToMaTuyeckme HacTpoiiku Flu-
ent APIL. Ho umerliTe B BUIY, UYTO €M CYLIECTBYET KJIacC CYLIHOCTH,
KOTOPBIN 3apernCTPUPOBaH TOIBKO C IIOMOIILI0 HAIIMCAHHOTO BPyY-
Hyto Fluent API, aBToMaTueckuii Kof, ero He YBUIUT;

KOMaH/[IbI KOHOUTYpaLuy TOJKHBI IPUMEHSITh OIHU U Te 5ke KOHbM-
rypanuu Kaskablii pas, mockonbky EF Core HactpanBaet DbContext
MIPUJIOKEHNS TOJIBKO OfVIH pa3 — IpU 1epBOM OOpaleHunu, — a moce
3TOTO paboTaeT ¢ Kelll-BepCueii.

Pe3rome

[Tpu mepBom co3gaunuu DbContext mpunoskennst EF Core HacTpauBaeT-
€SI CAMOCTOSITEIBHO, MCTIONb3Ys KOMOMHAIIMIO U3 TPex MoaxonoB: «I1o
cornalleHno», Data Annotations u Fluent API.
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KoHBepTepbl 3HauUeHMIT MO3BOSIOT MTPeoOpa3oBbIBATh TUIl/3HAUEHNE
MIPOTPaMMHOI0 00ecrievueHusT TP 3aIIMCH Y YTeHUY 13 6a3bl JaHHbBIX.
IBe ¢pyukuuu EF Core, TeHeBbIe CBOIICTBA 1 pe3epBHbIE TT0JIS, TO3BOJISI-
IOT CKPBIBATh JaHHbIE 13 O0Jiee BHICOKMX YPOBHEN Koma M/Uju yIIpaB-
JISTh JOCTYIIOM K TAHHBIM B Kjacce CyIIHOCTHU. VICronb3yiiTe mogxof,
«ITo cornaleHuIo», YTo6bI HACTPOUTDb KaK MOKHO GOJIbIIIE, T. K. OH ITPOCT
U YCKOPSIET HanMCaHKe KOAa.

Ectn momxon, «ITo coryaiieHuio» He COOTBETCTBYET BalllM IOTPeGHO-
ctsim, Data Annotations n/unn Fluent API MoryT mpegocTaBuUTh JOIOJ-
HUTEJIbHbIe KOMaHbl, YTOOBI HacTpouTh, Kak EF Core GymeT oTo6pa-
KaTh KJIACChI CYIITHOCTE B 6a3y JAHHBIX M Kak OyaeT 06pabaThIBaTh ITU
JIlaHHbBIE.

[MoMyMoO HamucaHus Koja KOH(UTypalnyuu BpPYYHYIO, MOXKHO I00a-
BUTb KO/l IJIs1 aBTOMAaTUUECKOI HACTPONKM KJIaCCOB CYITHOCTEN U/Uin
CBOJICTB HA OCHOBE CUTHATYPbI KJIacCa/CBOMCTB.

s untarteneit, 3HakombIx ¢ EF6:

6a30BbIii Mpoliecc HacTpoliku EF Core Ha repsblii B3IVISI [IOXO0K Ha TO,
Kak pabotaet EF6, HO 3[€Ch eCTh 3HAUMTE/IbHOE KOJMUECTBO 3MEHEeH-
HBIX WJIX HOBBIX KOMAaH/;

EF Core MOXeT MCITOJIb30BaTh KIACChl KOHMUIypaUuu Ijs XpaHEeHUs
komang Fluent API gyst 3amanHoro kimacca cymHoctu. Komangsr Flu-
ent API mpefocTaBisioT GyHKINIO, aHATOTMYHYIO0 Kinaccy EF6.X Entity-
TypeConfiguration<T>, HO EF Core ucmnonb3yet uHtepdeiic IEntityTy-
peConfiguration<T>;

EF Core mpeacTtaBm/i MHOXKECTBO [OOIIOJIHUTEIbHBIX BO3MOXHOCTEI,
KOTOpBIX HeT B EF6, HampuMep rpeo6GpasoBaTeIv 3HAYEHU, TEHEBbIE
CBOJICTBA U pe3epBHbIe MMOJIs. Bce 31O mpusiTHbIe moroaHeHus as EF.



KoHdguzypuposanue cessell

B amoli 2nase paccmampusaromca caedyroujue membi:

HaCTpoOMKa CBA3EM C UCMOMb30BaHMEM MOAX0AA
«[lNo cornaweHunto;

HaCTpoWKa cBsi3eM c ucnonb3oBaHmeM Data Annotations;
HacTpoMKa cBa3el ¢ ucnonb3oBaHneM Fluent API;

NaTb APYrMX CNOCOBOB 0TOOPAXXEHMS CYLLHOCTEN B TabaMLbl
©a3bl fJaHHbIX.

B rnmaBe 7 omycaHo, Kak HACTPOUTD CKaJISIpHbIE (HepessIMOHHbIE) CBOJ-
cTBa. B 9TOI% I71aBe OMMChIBAETCS, KAK HACTPOUTh CBA3M B 6ase JaHHBIX.
Sl mpenmonarato, UTO BbI TPOYMTAIIN 110 KpajiHelt Mepe MepByIo YacTh IJia-
BbI 7, TOTOMY 4TO IIpM HACTPOJiKe CBSI3€ii MCITOMb3YIOTCS Te JKe TPY MOIXO0-
Ila mJis oTo6paskeHust cBsiseit: «I1o cormtaieHunio», Data Annotations u Flu-
ent APIL.

B aToi1 rmaBe pacckasbiBaeTcs, Kak EF Core HaXoguT ¥ HaCTpauBaeT CBSI-
31 MEKAY KiaccaMy CYITHOCTY C peKOMeHIaIlUsIMU U TIpUMepaMu, ULTIo-
CTPUPYIOLIMMM HACTPOIKY KaXKIOTO TUIIA CBSI3U: «OAVH K OTHOMY», <OAVH
KO MHOTMM» U «MHOTMe KO MHOTMM». Mcrmonb3ys moaxon «[lo cornarie-
HUI0», MOSKHO GBICTPO HACTPOUTh MHOKECTBO CBsI3€¥, HO BbI TaK)Ke y3Ha-
eTe 000 Bcex mapaMeTpax KoHpurypauuu ¢ momoiibio Data Annotations
u Fluent API, KoTopbIe ITO3BOJISIIOT TOYHO ONpeneInThb, KaKoe IoBeIeHe
CBsI3eit BaM HYKHO. Kpome TOro, Mbl pacCMOTPUM 0COOEHHOCTM, KOTOPbIE
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MO3BOJISAT YIYUIINTD CBSI3Y C IOMOIIIbIO JOTIOTHUTETbHBIX KITIOUEHt, U ajib-
TepHATUBHbIE TIOAXOMbI K OTOGPaskeHMI0 TaGINUII. B 3aBepiieHne U3yuum
MATh CIIOCOO0B OTOGPAsKEHMST KIIacCOB B 6a3y JaHHBIX.

OnpedeneHue mepmMuHo8, 0MHOCAULUXCS
K C85139M

B 3T0Ji m1aBe paccMaTpuUBAIOTCS Pas3/IMYHbIE YaCTU CBSI3€ii MEXIY CYII-
HOCTSIMM, ¥ HY’KHBI YeTKI€ TePMUHbI, YTOOBI TOYHO 3HATh, O KaKO yac-
TU UIET peub. DTU TePMUHBI TTIOKa3aHbl HA puc. 8.1. 3mech UCTIONb3YyIOT-
€S KJIacChI CYITHOCTe Book 1 Review M3 Hamero npuiaoskeHust Book App.
51 6ymy opMeHTMPOBATHCSI Ha 3TOT PUCYHOK, IIPUBOAS 6osiee Mogpo6HOe
omMcaHue, YTOOBI TEPMUHBI, UCIIOIb3yeMble B TaHHO I/IaBe, ObUIM BaM
TIOHSITHBI.

OcHoBHas CyLWHOCTb 3aBMcKUMas CyLWHOCTb
Book Review
Knacc Knacc
CpoictBa CeoiicTBa
OCHOBHOI1 K/loY —— A Bookld : int Reviewld :int 4~ OCHOBHOM K/tOY
(nepBuuHbIi1) Title : string .. properties removed (nepBuYHbIi)
... properties removed Bookld :int
OCHOBHO# KNKOM ——* UniquelSBN : string
(anbTepHaTMBHbII) |_ Reviews : ICollection<Review>
N

HasurauuoHHoe cBoiicTBO BHewwHuit knto4 06s3atenbHas cBA3b (BHELHUIA
(konnexuus) KoY He aonyckaet 3Hauenns NULL)

Puc. 8.1 Knacchbl cywHocreit Book 1 Review NoKasbiBalOT WECTb TEPMUHOB,
MCNONb3yeMbIX B 3TOM FNaBe ANS 06CYKAEHUS CBA3EIA: OCHOBHAS CYUHOCMb,
3asucumas CyuyHocmeo, 0CHOBHOUI K/1104, Hagu2ayUOHHOe ceolicmeo, HewH U
K104 1 06s3amenvHas cessb. He nokasaHa Heobs3amesibHAs cé513b, ONUCaHHas
B pasgene 2.1.1

YTobbI Y6e,ELI/ITbCH, YTO BaM BCe IIOHSTHO, IIpMUBeEOy HOJJ,]JO6HI)I€ OoIim-
CaHuA:

O0CHOBHOLI KJtou — HOBBIN TepMmuH U3 nokymeHTtauuu EF Core, KoTo-
Pblii OTHOCUTCS K TIEPBUYHOMY KITIOUY, OTIpeiejieHyie KOTOPOro Mpu-
BOIMTCS B IIEPBOI1 YaCTH, MO0 K HOBOMY A/16INePHAMUBHOMY KIHOUY,
Yy KOTOPOTO €CTh YHUKAJIbHOE 3HauUeHue /151 KaXXA0l CTPOKU U KOTO-
Pblii He SIBJISIETCS IEPBUYHBIM K/IIOUOM (CM. paszen 8.8.3);

MPUMEYAHUE Ha puc. 8.1 npencrasieH nmpuMep aJibTepHATUB-
HOro KJtoua UniqueISBN, KOTOPBIN MIpeACTaBIsIET COO0I YHUKAJb-
HOe 3HaueHue IJisi Kakaoii cymHocT (ISBN — 9T0 MexmyHapop -
HbI/l CTaHOAPTHBIVA KHVOKHBI HOMED, YHMUKAAbHbBIN IJISI KaXKO0M
KHUTH).
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OCHOBHAs1 CyWHOCMb — CYIIHOCTD, COepXKaliasi CBOMCTBA OCHOBHOTO
K/II04a, Ha KOTOpbIe 3aBMCMMAs CBSI3b CChUIAETCS Yepe3 BHEIIHMIA
KJII0Y (KJII0UM) (paccMaTpuUBaeTCs B IIaBe 3);

3asucumast CyujHocms — CyIHOCTb, COAepsKalllasi CBOCTBA BHEIIHETO
KJI104a, KOTOPBIE CChIIAIOTCSI HA OCHOBHYIO CYIIIHOCTD (paccMaTpuBa-
eTCs B I71aBe 3);

OCHOBHOlUI KJII0Y — y CYIIIHOCTU €CTh OCHOBHOI KJIIOY, TakKKe U3BeCT-
HbBIM KaKk nepeutuHslli, KOTOPBI YHUKJIEH IJis KaXOOW CYIIHOCTH,
XpaHsieiics B 6a3e JaHHbBIX;

HasuzayuoHHoe ceolicmeo — TepMuH u3 fokymenraunuu EF Core, 060-
3HAyYaloIINii CBOICTBO, Coepykalee OAMH KIacC CyIIIHOCTU MU KO-
JIEKIIUIO KJIacCoB cylHocTeli, Kotopbie EF Core ncrnonb3yeT 1s CBsi-
3bIBAHMSI KJIACCOB CYITHOCTE;

8HeWHULl K/tou — ero oIpedeneHne naHo B pasaene 2.1.3. OH comep-
SKUT 3HaAUeHMe (3HaYeHMs) OCHOBHOTO KJII0Ua CTPOKM 6a3bl JaHHbIX,
C KOTOPOJi OH CBSI3aH (MM MOXeT ObITh null);

06s13amenbHas C853b — CBSI3b, B KOTOPOJ BHEIIHMIA KITIOU He JTOITyC-
KaeT 3HaueHust null (M mO/DKHA MPUCYTCTBOBATbh OCHOBHASI CYIII-
HOCTb);

Heobs13amesibHas C8513b — CBSI3b, B KOTOPOI BHELITHMIA KJTIOU JOTTyCKaeT
3HaueHue null (a ocHOBHASI CYyIIHOCTb MOKET OTCYTCTBOBATD).

MPUMEYAHUE OcCHOBHOV 1 BHELIHUIA KJIFOUM MOTYT COCTOSITh U3
HECKOJIbKMX CBOJCTB MJIM CTONOLIOB. DTU KIIOUM HA3BIBAIOTCS CO-
CcmasHsiMU. Bbl yke BUINIU OOVH U3 TaKMUX KII0Ueil B pasnene 3.4.4.
V kiacca cymHoCcT BookAuthor eCTh COCTaBHOI ITEPBUYHBIN KITIOY,
cocTosimii 13 BookId 1 AuthorId.

B pasgene 8.4 Bol yBuaute, uto EF Core MoXeT HaXOOUTb M HACTpau-
BaTh OOJIBIIMHCTBO CBSI3€Ji IO COIIAIIEHMI0. B HEKOTOPBIX CJIydasix eMy
TpebyeTcs TOMOIIb, HO 0OBIYHO OH MOKET HAWTV ¥ HACTPOUTH HaBUTAIV-
OHHbIE CBOJCTBA 3a BacC, eC/IM Bbl UCIIOb3yeTe MpaBuia MMeHOBaHus «I1o
COIVIallIeHUNIO».

Kakue HasuzayuoHHble cgolicmea HaM HYMHbI?

[Tpn HacTpoiike CBsI3eli MeXAy KiaccaMy CYUIHOCTU ClefyeT PyKOBOACT-
BOBAaThCS 6M3HEC-TIOTPEOHOCTSIMU CBOETro MpoeKTa. MOKHO T06aBUTh Ha-
BUTALIOHHBIE CBOJCTBA Ha 060MX KOHIIAX CBSI3M, HO 3TO IIpeAIiojaraet,
yTo 006a HAaBUTAIIMOHHBIX CBOJMCTBA OAMHAKOBO ITOJIE3HBI, XOTS 3TO HE
Bcerga Tak. CuMTaeTcs XOpolei MpakTUKO MpeAaoCcTaBIsiTh TOJbKO Te Ha-
BUTAIIMOHHBIE CBOVICTBA, KOTOPbIE MMEIOT CMBICJI C TOUKM 3peHMs 613Heca
WJTU TIPOEKTUPOBAHMS ITPOTPAMMHOTO 06ecIieueHus.

B namem npunoskenuu Book App, Hanipumep, y Kacca CyIHoCT Book
€CTh MHO3KeCTBO KJIaCCOB CYIIHOCTU Review, 1 KaxkKAbIii 13 HUX CBSI3aH ye-
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pe3 BHENIHMII KoY ¢ OHOI KHMroii. CliegoBaTebHO, Y BaC MOXKET ObITh
HaBUTralMOHHOe cBOWCcTBO TUNa ICollection<Review> B Kiacce Book 11 Ha-
BUTAL[MOHHOE CBOJCTBO TUIIa Book B Kjtacce Review. B aTomM ciiyyae y Bac
OymeT noHOCMbi0 onpedesieHHas! C8513b: CBSI3b C HABUTAIMOHHBIMU CBOJi-
CTBaMM Ha 060X KOHIIAX.

Ho Hy>xkHa 11 oHa Bam? C TOUKM 3peHMs] TPOeKTUPOBAHMS TPOTPAMM-
HOT'0 0becrieyeHus eCThb IBa BOIIPOCA, KACAOIINMXCS HABUTALIMOHHBIX CBSI-
3ell MexxIy Book u Review. OTBeTBbI Ha 3TU BOIPOCHI OTIPENESIIOT, Kakue
HaBUTALIMOHHBIE CBSI3M HEOOXOAVIMO BKIIOUNUTD:

JLOJDKEH JIM KJIacC CYIIHOCTY Book 3HATD O Kjaccax CyLIHOCTY Review?
Sl oTBeuaro «J1a», IOTOMY YTO MbI XOTMM PaCCUMTHIBATh CPEeIHNIT 6asT
10 OT3bIBaM;

IIOJKEH JIM KJIacC CYITHOCTM Review 3HATh O Kjlacce CYITHOCTM Book?
Sl oTBeualo «HeT», MIOTOMY UTO B 3TOM IPMMepe Mbl HUKAK 3TU CBSI3U
He JCIO0JIb3yeM.

[TosToMy Hallle pereHre COCTOUT B TOM, YTOObI MMETb TOJTBKO HaBUTa-
LIMOHHOe cBOMCTBO ICollection <Reviews> B Kiacce Book, Kak ITOKa3aHO Ha
puc. 8.1.

[To MoeMy OTIBITY, HABUTAIIMIOHHOE CBOCTBO HY;KHO J06aBJISITh TOTBKO
TOrJa, KOTga 3TO MMEeT CMbBICI C TOUKM 3peHus OM3Heca WIM KOTaa BaMm
HY>KHO Takoe CBOWCTBO OJis CO30aHMs (C MOMOIIbI0 MeToma Add) Kiacca
CYIIIHOCTH CO CBSI3bI0 (CM. paszen 6.2.1). CBes K MUHMMYMY HAaBUTAIMOH-
HbIe CBOJCTBA, KIIacChI CYITHOCTe OyIeT ierye MOHATD, M MeHee OTIbITHbIE
pa3paboTunKy He 6yIyT CKIIOHHBI UCITOIb30BaTh CBSI3U, KOTOPBIE HE TIO/I-
XOHSIT JJISl Balllero MpoekTa.

Hacmpoiika cesseli

Tax >ke, Kak ¥ B I7laBe 7, B KOTOPOJ paccKasblBaJIOCh O HACTPOViKe Hepe-
JISIIMOHHBIX CBOCTB, B EF Core ecTh Tpu crioco6a HaCcTPOIiKM CBsi3eii. BoT
TPU MOAXOAA K HACTPOIiKe CBOICTB, CPOKYCHPOBAHHBIX Ha CBSI3SIX:

«ITo coenawenurw» — EF Core HaXOOUT M HACTpauMBaeT CBSI3U IIyTEM
MOMCKAa CChbIOK Ha KJIACChl, B KOTOPBIX €CTh MePBUYHbIN KIIOY;

Data Annotations — 3TV aHHOTALMM MOKHO MCIIO/Ib30BaTh JIJIs1 060-
3HaUeHMs] BHEIIHMX K/II0ueil 1 CChIJIOK Ha CBSI3M;

Fluent API — stot API nipegocrasisieT 6oraTeifinii Ha6op KOMaH[I
JIJISI TIOJTHOJ HACTPOMKY JIIOOBIX CBSI3€IA.

B cnepytomux Tpex pasmenax mogpo6HO OMMChIBAETCS KaKIBIA U3 STUX
noaxonoB. Kak Bel yBuAUTe, oaxor, «I1o cornamieHno» MOXXeT aBTOMAaTH -
YyeCKM HaCTPOUTbh MHOTME CBSI3M, eC/iM CIeloBaTh €ero CTaHJapTaM ume-
HoBaHusl. C gpyroii cropoHsl, Fluent API mo3BoJisieT orpenesTh Kaskayio
YaCcTh OTHOIIEHUI BPYYHYIO. DTO MOXKET OBITh ITOJIE3HO, €C/IM Y BaC eCTh
CB$I3b, KOTOPASI BBIXOAUT 3a paMKu nogxofa «[1o cornmameHuio».
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Hacmpoiika ces3eli no co2nawieHuro

[Mopxom «ITo coralieHno» peaJbHO SKOHOMMT BpeMs, KOTAa JIeJIio Kaca-
eTCsl HacTpoiku cBsi3eii. B EF6.X s1 KpOMOTAMBO OMpefensit CBSI31, TOTOMY
UTO He MOJHOCTBIO 0CO3HaBaJ cwiy noaxona «Ilo cormamenuto». Teneps,
KOrIza s HOHMMal0 coraleHus, To 1mo3BoJsito EF Core HacTpanBaTh 60/1b-
IIMHCTBO CBSI3€ii CAMOCTOSITeIbHO, KPOMe TeX HEMHOTUX CTy4yaeB, KOrja
JaHHBII ITOAXO0M He paboTraeT. (DT UCKIIUEHMS IIepeuncIeHbl B pase-
ne 8.4.6.)

[TpaBmia mPOCThI, HO TPeOyeTCs] HEMHOTO BpeMeHM, YTOObI YCBOUTD
TIPUHLIMIIBI, COTJIACHO KOTOPBIM MMSI CBOICTBA, TUI U JOITYCTUMOCTD 3Ha-
yenus null pa6oraior coobuia. Hameocs, 4To, MPOYMUTAB STOT pasfes, Bbl
COKOHOMMUTE BpeMs TIpU pa3paboTKe CIeAYIOIIero MpWIOKeHMs, Toe C-
nonb3yetcs EF Core.

Umo denaem knacc knaccom cywHocmu?

B maBe 2 TepMMH KJ1acc cyuiHocmu omnpeaeieH Kak oobraHbIi Kiace .NET,
KoTophIit otobpaskeH EF Core B 6a3y JaHHBIX. 3IeCh HY;KHO OITPEIeNNTD,
kaxk EF Core HaxoouT 1 MAeHTUGULUMPYET KIacC KaK KIacc CyITHOCTH C UC-
MoJb30BaHMeM Ioaxosa «I1o coryamneHno».

Ha pwuc. 7.1 mokasaus! Tpu criocoba HacTpoiiku EF Core. Huske mpuBo-
JIUTCSI pe3loMe 3TOTO Ipoliecca, KOTOPBIi Telepb COCPeLOTOUYEH Ha MONC-
Ke CBsI3€i1 1 HAaBUTalIMMIOHHBIX CBOJCTB:

EF Core ckanmpyeTt DbContext B momcKax J100bIX OTKPBITbIX CBOVICTB
DbSet<T>. [Ipenronaraercs, YTO KJIacchl T B CBOVCTBax DbSet<T> —
3TO KJIACChI CYIIHOCTEN.

EF Core Taxke InpoBepsieT KakJloe OTKPbITOE CBOVICTBO B KJjaccax,
HalileHHbIX Ha 3Tare 1, ¥ UIIeT CBOICTBA, KOTOPbIe MOTYT ObIThb
HaBUrauyoHHbIMU. CBOCTBA, Yeil TUM COAEPXKUT KJacc, KOTOPbIit
He ompefenseTcs Kak CKaJsipHOe CBOMCTBO (string — 3TO Kjacc,
HO OH ompefenseTrcs Kak CKaJspHOe CBOMCTBO), CUMTAIOTCS Ha-
BUTALIMOHHBIMMU. OHM MOTYT OTOGpa)kaThCs KaK OTHeIbHas CBSI3b
(Haripumep, public PriceOffer Promotion ( get; set; }) wam Tum,
peanusyionmii  mHTepdeiic IEnumerable<T> (Hampumep, public
ICollection<Review> Reviews { get; set; }).

EF Core mpoBepsieT, eCTb i y KaKAOI0 U3 3TUX KJIACCOB CYIIHOCTEM
MepPBMUYHBIN KII0Y (cM. pasgen 7.9). Eumm y kiacca HeT IepBUYHOTO
KJII0Ya ¥ OH He GbUI MCK/IIOUEeH MIM CKOHQUIYPUPOBAH KaK Kjacc,
Yy KOTOPOTO HeT kitoua (cM. pasgen 7.9.3), To EF Core BBIGPOCUT McC-
KJII0YeHue.

I'IpUMep Kaacca cywiHocmu ¢ Hasu2ayUuoHHbIMU ceolicmeamu

B muctuHre 8.1 mokasaH Kjacc CynHOCTY Book, onpenenenHsbiii B DbCon-
text. B aTOM ciyyae y Hac ecTb OTKPBITOE CBOVCTBO Tuma DbSet<Book>
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C KJIaCCOM, KOTOPBII IIPOILLIes TeCT «LO/DKeH MMEeTh eiICTBUTENbHBIN ITep-
BUYHBIN KJII0Y», TAK KaK y HETO eCTb OTKPBITOE CBOJCTBO BookId.

Hac uaTepecyer, Kak KoHpurypanus «I1o cornameHno» 06pabaTbiBaeT
TPU HABUTAIMOHHBIX CBOVICTBA B HIDKHEN vacTu Kiacca. Kak 6ymer mo-
Ka3aHo B 3ToM paspeine, EF Core MoxeT onpenennTb, Kakue 3TO CBS3M, I10
TUITy HaBUTaLIMOHHOI'O CBOJCTBA M BHELIHEro K/Ilo4da B Kjiacce, Ha KOTO-
pBIi cChbUTaeTCss HaBUTALMIOHHOE CBOVICTBO.

Jiucturr 8.1 Knacc cywHoctn Book M cBSi3H, yKasaHHbIE B HMXKHEN YacTu

public class Book CcbinKM HenocpeaCTBEHHO Ha CMMCOK CylHoCTel Tag
{ € ucnonb3oBaHueM aBTomatuueckoi csisu EF Core 5
public int BookId { get; set; } «MHOr1e KO MHOrMM»
/] OcTanbHble CKanApHble CBOWCTBA YAaseHbl, Ccbinku Ha PriceOffer.
MOCKO/IbKY HE ABAAKNTCA PENEBAHTHbIMMA ... Mpencraenser coboii cBsA3b

«OAMH K HYNK0 U1K OBHOMY»
public PriceOffer Promotion { get; set; }

public ICollection<Tag> Tags { get; set; } <=

public ICollection<BookAuthor> AuthorsLink { get; set; } <=

public ICollection<Review> Reviews { get; set; }

Ecnmu Mexmy AByMsl KjiaccaMy CYIIHOCTM eCTb JBa HaBUTAI[MOHHBIX
CBOJICTBA, TO 9Ta CBSI3b M3BECTHA KaK NOJIHOCMb0 onpedeneHHasi, u EF Core
MOXET PelInThb, KaKO¥ 3TO TUIT: OAMH K OAHOMY» VIV «OJMH KO MHOTUM».
Eciy HaBUTralMOHHOE CBOJICTBO TOJILKO 0gHO, TO EF Core He MOKeT ObIThb
yBepeH, IT03TOMY ITpeAIIoaraeT, UYTO 3TO CBSI3b «OAMH KO MHOTUM».

HeKoTOopbIM CBSI3SIM «OIMH K OTHOMY» MOXKET IIOTPeb0BaThCsI HACTPOJi-
Ka uepes Fluent API, eciv y Bac TOJbKO OJHO HaBUTALIMOHHOE CBOVICTBO
WM Bbl XOTUTE U3MEHUTDb HACTPONKY «I10 cornaiieHno» 10 YMOTYaHUIO,
HaTpuMep Koraa yaasnseTe KIacc CyIIHOCTU CO CBS3bIO.

Kak EF Core Haxo0um eHewHUe KA4U no Co1alIEeHUI0

BuemHuit KI0U ITOMKEH COOTBETCTBOBATh OCHOBHOMY KJIIOUY (Ompe[e-
JIeHHOMY B pasgeJie 8.1) 1o TUIy M MUMeHMU, HO J1s1 00pabOTKM HECKOTBKUX
ClleHapueB COIOCTaB/ieHMe MMeHU BHEILIHero Kiaiua MMeeT TPU Bapu-
aHTa, Kak MoKa3aHo Ha puc. 8.2. 3mech BUIHbBI BCe TPU BapMaHTa UMEHMU
BHEIIIHeTo KJIIoua C UCI0/Ib30BaHyMeM Kiacca CYIIHOCTU Review, KOTOPbI
CChUTAeTCs Ha MIePBUYHBIN K104 BookId B Kiacce CyliHOCTY Book.
BapuaHT 1 g UCIIOTb3YI0 Yalle BCero; oH n3obpaskeH Ha puc. 8.1. Bapu-
aHT 2 MOOXOAUT AJis pa3paboTUYMKOB, KOTOPbIE UCIIONb3YIOT KOPOTKOE I10
COITIAIeHUIO MMSI IePBUYHOTO Kiioua Id, MOCKOAbKY OHO JienaeT BHell-
HMI1 KJII0Y YHUKAIbHBIM JIJI51 KIacca, K KOTOPOMY OH IMpuBsi3aH. BapuaHT 3
TOMOraeT B KOHKPETHBIX CIyJasix, KOTr[a Bbl MTOyyaeTe MOBTOPSIIOLIMECs
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MMeHOBaHHbIe CBOICTBA, €C/IM MCIIONb30BaaM BapuaHT 1. B wienmytomem
JIVMCTUHTE TT0Ka3aH IIpMUMep MCITOIb30BaHMsI BapuaHTa 3 [IJisl yIIpaBIeHUs
MepapXmUUeCKUMU CBSI3SIMU.

1. <PrincipalKeyName> 2.<Class> 3.<NavigationPropertyName>
<PrincipalKeyName> <PrincipalKeyName>

Review Review Review

Knacc Knacc Knacc

CBoiicTBa CoiicTBa CpoiictBa

Bookld : int BookBookld : int Link : Book
-1;'— LinkBookid : int
e

BapwuaHT 1 nopxoaut ans —_—
6GonblMHCTBA cBA3eii. CHavana Book BapwanT 3 noneset ana:
nonpobyiite ero Knacc  ABYX unn 6onee cBA3el ¢ 0AHUM

U TEM Xe KNnaccoMm;

BapuaHT 2 noneseH, ecnm CsoiicTea « MepapXHUeckux casseit
BHELUHMI KNKOY CCbinaeTcs Bookld - int €O CCLUTKOR HA CaM Knace
Ha KOpOTKOE MMl NEpBUYHOTO o |

Knioya, Id

Puc. 8.2 Tpu BapuaHTa «[llo cornaeHuto» Ans BHEIWWHENO K04, KOTOPbIiA
CCbUIAETCSA Ha NEPBUYHbIN KJKOY KNacca CyLHOCTU Book. DT BapuaHTbl NO3BONSIIOT
MCNO/Ib30BaTb YHUKaNIbHOE UMA A1 BHELLHEro Kato4a, no kotopomy EF Core moxer
onpeaenuTb, K KAKOMY NEPBUUHOMY K/IKOMY OTHOCUTCS 3Ta CBA3b

Jiuctunr 8.2 Mepapxuueckas cBa3b € BHEWUHUM K/IOYOM U3 BapuaHTa 3

public class Employee

{
public int Employeeld { get; set; }
public string Name { get; set; }
J]-mmmmmr s BHeLwHuit KNKoY MCNONb3yeT NaTTepH
//CBA3u; <NavigationalPropertyName>
<PrimaryKeyName>
public int? ManagerEmployeeld { get; set; }
public Employee Manager { get; set; }
}

VY knacca cyuHoctu Employee eCTh HaBUTALIMOHHOE CBOVICTBO Manager,
KOTOPOE CBSI3bIBAET PYKOBOAUTEJSI COTPYOHMKA, KOTOPbIN TaKKe SIBJISIeT-
€Sl COTPYLHMKOM. BHentHmii kitou Employeeld (BapuaHT 1) UCIIONb30BaTh
HeJb3s1, TIOCKOJIbKY OH YK€ MUCITO/Ib3YyeTCs I/ TepBMUUHOro kitova. Cre-
[OBaTeJIbHO, Bbl MUCIIOJIb3yeTe BapMAHT 3 U BbI3bIBA€Te€ BHEUIHMI1 KIIIOU
ManagerEmployeeld, MCIIOAB3YS MMS HABUTALIMOHHOTO CBOVICTBA B HavaJje.

Moddepska 3HaveHus null y HeWHUX KaroYeii:
06s3amesibHble unu Heobs3amesbHble 3a8UCUMbIe C8A3U
HomycTMOCTh 3HaUeHMs null BHeNTHEro KiIova OIpeesseT, SBIseTCs

CBSI3b 00s13aTE/IbHON (BHEIIHWI K/TIOU He JomycKkaeT 3HaueHus null) min
HeT (BHEIIHMII KITI0Y, ToTycKatIuii 3HaueHne null). O6s3amenvHas cesnsw
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rapaHTUpyeT, YTO 3TU CBSI3U CYIIECTBYIOT, TapaHTUPYS, UTO BHEIIHUII
KJII0U CBSI3aH C JIeVCTBUTEIbHBIM OCHOBHBIM Kjlouom. B pasgene 8.6.1
OTMCBIBAETCSI CYITHOCTh Attendee, y KOTOpOi1 ecTh 06sI3aTeNbHAs CBSI3b
C KJIaCCOM CyUIHOCTHU Ticket.

Heo0s3amenbHas c6s3b JOMYCKAeT OTCYTCTBME CBSI3Y MEKIY OCHOBHOIA
CYIIHOCTBIO U 3aBUCUMOI, 3a7laB IJjis BHEIIHETO K/IJya 3HaueHue (3Ha-
yeHus) null. HaBuraimoHHoe cBOCTBO Manager B Kjlacce CYIIHOCTY Emp-
loyee, TOKa3aHHOE B IUCTUHTE 8.2, — IpUMep HeobsI3aTeIbHO CBSI3H, IT0-
CKOJIbKY Y KOTO-TO Ha BepIlHe 6M3Hec-uepapxum He OymaeT HauaJbHMUKA.

OO6s13aTeIbHbIN MM HeoOsI3aTeNbHBIN CTATYC CBS3M TaKKe BIMSIET Ha
TO, YTO TIPOUCXOUT C 3aBUCUMBIMM CYITHOCTSIMU MPU YOAJeHUU OCHOB-
HOI1 cymiHOCTH. [To ymomuaHuio Ajisi AericTBus OnDelete 1T KasKOOTrO TUIIA
CBSI3M YCTAHOBJIEHO C/eAyoliee:

B CiTyyae ¢ 06s13aTenbHOI ¢BsI3bio EF Core ycTaHaBIMBaeT IJIsl Jeii-
cTBUA OnDelete 3HaueHue Cascade. Eciii OCHOBHAs CYyIIHOCTD yOauIs-
eTcs1, 3aBMUCUMMast CYITHOCTh TakKe OyIeT yoaneHa;

B clIydae ¢ HeobGsi3aTenbHOI ¢Bs3bi0 EF Core ycTaHaBIMBaeT IS
nmervictBus OnDelete 3HaueHMe ClientSetNull. Eciu 3aBucHMas Cylii-
HOCTb OTCJIEXXMBAETCS, TO TIPU YOAJIeHUM OCHOBHON CYIIHOCTHU [JISI
BHEIIHEro Kioua 6ymeT yctaHoBaeHo 3HaueHue null. Ho eciu oHa
He OTCJIEKMBAETCS], TO B CWIY BCTyMaeT MapaMeTp yAaaeHus orpa-
HUYeHusT 6a3bl JaHHBIX, a TapaMmeTp ClientSetNull ycraHaBaMBaeT
mpaBuiia 6a3bl JAHHBIX, KaK eC/Iy Obl mapaMeTp Restrict 6buT Ha Mec-
Te. B pe3ynbraTe Ha ypoBHe 6a3bI JAHHBIX YAAJIeHME He BhITIOTHSIETCS
¥ BbIOpAChIBAETCS MCKITIOUEHNE.

MPUMEYAHUE TloBemenue ClientSetNull JOBOJBHO HEOOBIYHO,
u B pasmee 8.8.1 06bsicHsIeTCS, TToueMy. TaM Takke paccKas3bIBaeT-
Cs1, KaK HaCTPOUTD MTOBeJIeHMe yaaJeHsI CBSI3N.

BHewHue kntoyu: umo npousoiidem, ecau He ykasame ux?

Ecnu EF Core HaxoOuUT CBsI3b Uepe3 HaBUTALIMOHHOE CBOJMCTBO M/ CBSI3b,
KOTOpYI0 BbI HacTpouiy yepes Fluent API, eit TpeGyeTcs] BHEIIHMI KITIOU
IIJIST HACTPOMKM CBSI3YM B PEJISILIMOHHOJ 6a3e JaHHBbIX. BKIIOUueHle BHeIl-
HMX KJIIOUeli B KJIacChl CYyIIHOCTEN — Xopomasi mpaktuka. OHa mO3BOsIET
JIy4Ille KOHTPOJIMPOBATh JOITYCTMMOCTD 3HaUeHMs null y BHeIIHero Kiwo-
ya. Kpome TOTO, TOCTYIT K BHENTHMM K/TFOUaM MOXKET ObITh IOJIe3€H IPU
00paboTKe CBSI3€i B OTKIIOUEHHOM COCTOSIHUM (CM. paszen 3.3.1).

Ho ecnu BbI He yKakeTe BHEIIHMI KJTI0U (HAMEPEHHO WIN CTy4daliHo),
To KoHburypauust EF Core mo6aBUT BHENIHMII K/II0OY KaK TeHEBOe CBOJi-
cTBO. TeHesvle c80licmaa, KOTOPbIE OIMVCHIBAIMCH B IJIaBe 7, — 3TO CKPHIThIE
CBOJCTBA, K KOTOPbIM MOYKHO MOTYYUTD TOCTYTI TOJBKO C ITOMOIIIbI0 KOHK-
peTHbIX KoMaH[ EF Core. ABTOMaTnueckoe go6aBjieHye BHEITHUX KITIoUeii
B KaueCTBe TeHEeBbIX CBOVICTB MOXKET ObITh I10JIe3HBIM. Y OSHOIO M3 MOMX
KJIMEHTOB, HAIIpuMep, 6bUT YHUBEPCATbHBIN KJIacC CYIIHOCTY Note, KOTO-
PbIii OB JO6ABIEH B KOJIJIEKINIO Notes BO MHOTMX CYIIIHOCTSIX.
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Ha puc. 8.3 rmokasaHa CBsI3b «OJIMH KO MHOTMM», B KOTOPOJi MCIIO/b-
3yeTcs KJIacC CymHOCTU Note B HaBUTAllMOHHOM CBOWCTBE KOJIJIEKIIUM
B IBYX Kjaccax CyIIHocTu: Customer u Job. O6paTtuTe BHMMAaHME, UTO
MMeHa TePBUYHbBIX K/II0Uel 3TUX KJIACCOB UCMIO/Ib3YIOT Pa3Hble MOIXOMbI
K MMEHOBaHMIO T10 COTJIallIeHNIO, YTOOBI ITOKA3aTh, KAK MMEHYIOTCS TeHe-
BbIe CBOJICTBA.

370 TeHeBble CBOMCTBA

Customer Note
intId int Noteld
string Text

ICollection<Notes> Notes =1 int? Customerld
int? Jobld

Job

int Jobld

TMockonbky y cywHoctu Note HET HaBUraLMOHHOTO
cBoicTBa Ans cywHoctu Customer unu Job, TeHeBbIM
CBOWCTBAM [AETCA UMS <MM$l KNacca> <MMsi OCHOBHOTO
K/KO4a> NI NPOCTO <MMS OCHOBHOTO K/l04a>, ec/iu UM
NepBUYHOTO K/IK0Ua Y)KE COAEPXKMUT UMS Kiacca

ICollection<Notes> Notes

Puc. 8.3 KoHdurypaums «lo cornaweHunio» A06aBUT BHELWWHUE KITHOYM,
Aonyckatowme 3HaueHus null (1. e. Heobs3aTenbHas CBA3b) Kak TEHEBbIE CBOWCTBA,
€CJIM Bbl HE NpeAoCcTaBUTe COOCTBEHHbIE BHELLHUE K/IOUM B Knacce CylHocTh Note

Ewmm y kimacca cyliHOCTY, KOTOPDIi [1071y4aeT BHeILIHUI K/II0U TeHeBOT'O
CBOJICTBA, €CTh HaBUTALMOHHAY CChbIJIKA Ha L PYTrOil KOHeLl CBS3M, MM 3TO-
ro TeHEeBOIr'o CBOJCTBA 6y)1eT MMEeTb BUJ <M HaBUI aLMOHHOMO CBOMCTBA>
<MMA CBOWCTBA OCHOBHOTrO kik4a>. Ecinu y cymHocTr Note Ha puc. 8.3 ecTb
HaBUTaALIMOHHAS CChIJIKA HA CYLIHOCTH Customer, LinkBack, MMs BHeIIHEro
KJTIOUa TEHEeBOTO CBoVicTBa Gymet LinkBackId.

NMPUMEYAHUE Mowu MmonynbHbIE TECThI IOKA3bIBAIOT, UTO CBSI3U
«OAVH K OJHOMY» OTKJIOHSIIOTCSI, €CIM HeT BHEeIIHero Kida JJist
CBSI3U OABYX cylrHocTel. Takum o6pasom, EF Core 1Mo comianieHuo
He Oy[eT aBTOMAaTUYECKM HACTPauBaTh BHEIIHYUE KITIOUM TEHEBOTO
CBOJICTBA [1JIS CBSI3€i «OAVH K OLHOMY».

Ecmy BBI XOTHTE TO6GABUTh BHELIHMI K/TIOU B KAUECTBE TEHEBOT'O CBOJi-
CTBa, TO MOYKETe CHEeNIaTh 3TO, UCTIOIb3yst MeTox Fluent API HasForeignKey,
MOKa3aHHbIN B pasnene 8.6. VIMsS TeHeBOro CBOWCTBA MpPeNOCTaBSIeTCS
Kak CTpoKa. by/ibTe OCTOPOXKHBI: He MCIIONb3YiiTe UM CYIeCTBYIONIEro
cBoiicTBa. Tak BbI He J0OaBUTE TEHEBOE CBOJCTBO, a OyJeTe MCII0Ib30BaTh
CyIllecTBYIOIIIEe.

TeHeBOe CBOJCTBO BHEITHETO KiTOUa OymeT JomycKaTh 3HaueHue null.
910 addeKT, onmcaHHbIil B pasgene 8.4.4 0 JOMYCTMMOCTY IYCTHIX 3Ha-
YyeHMI1 BHEITHMX KJToueii. Eciiv OH BamM He HpaBUTCSI, TO MOKHO U3MeHUTh
JIOMTYCTUMOCTD ITYCThIX 3HAUEHM I TeHeBOTO CBOIICTBA C TOMOIIbI0 MeTOAA
Fluent API IsRequired, Kak ornucaHo B pasese 8.8.2.
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EF6 EF6.Xx MCIOMb3yeT aHAJIOTMYHBINA MOAXON K J06aBIEHUIO
BHEIIHMX KJIIOYeli, ec/ii Bbl He yKasaly UX B CBOMX Kjaccax Cyl-
HOCTH, HO B EF6.X He/lb3s1 HACTPOUTD IOMYCTUMOCTb 3HaUeHMit null
WM TIOTYYUTD JOCTYII K cogepxkumMmomy. TeHeBble cBolicTBa EF Core
JIeJIaloT CUTYaLNIO C HeJobaBIeHeM SIBHBIX BHELTHUX KiTroueit 60-
Jiee yIipaBJsieMo.

Koz0a nodxod «[o coanawenuro» He pabomaem?

Ectu BbI cOGMpaeTech UCIOAb30BaTh IMOAX0 «I10 COralleHI0», BaM He-
00XOIMMO 3HATh, KOIJa OH He paboTaeT, YTOObI MOXKHO ObIJIO MCIIOJb-
30BaTh ApyTHe CPeACcTBa A HACTPOWKY CBSI3U. BOT MOV CITMCOK ClieHa-
pueB, KOTOpble He cpaboTaioT. Hambomnee pacrnpocTpaHeHHbIe YKAa3aHbI
MePBbIMU:

Y Bac eCTb COCTaBHbIE BHEIIHME KI0uM (cM. paspen 8.6 v 8.5.1);
BBl XOTUTE CO3[IaTh CBSI3b «OOMH K OMHOMY» 6€3 HaBUTAlMOHHBIX
CCBIJIOK B 06€ CTOPOHBI (M. pasmen 8.6.1);

Bbl XOTUTE TE€peOIpee/IUTh MOBeieHNe yaaaeHus 10 YMOIYaHUIo
(cMm. paspen 8.8.1);

Yy Bac eCTb JBa HaBUTALIMOHHBIX CBOVCTBA, OTHOCSILMXCSI K OLHOMY
U TOMY 3Ke Kitaccy (cM. pasgen 8.5.2);

BBI XOTUTE OINPEeAeIUTh KOHKPETHOE OrpaHnueHye 6a3bl JAHHBIX (CM.
pasgen 8.8.4).

Hacmpoiika ces3eli ¢ noMmouwibio aHHomayuii
OaHHbIX

Tonbko nBe aHHOTAaUUM — ForeignKey M InverseProperty — OTHOCSTCS
K CBSI35IM, TIOCKOJIbKY O0JIbIlIas YaCTh HABUTAIIMOHHOI KOH(GUTYPAIK BbI-
nonHsieTcst yepes Fluent API.

AHHomauus ForeignKey

AHHOTauus ForeignKey IO3BOJSIET ONpeNe/UTh BHELIHMI KIIOU /151 Ha-
BUTAILIMOHHOTO CBOJCTBa B Kjacce. Bo3bMeM uepapxudyecKuii mpumep
Kkiacca Employee. MOKHO MCIIOIB30BATh 9TY aHHOTALMIO 151 OTIpeie/leH S
BHEIIIHEeTO KJII0va JJ1s HaBUTaI[MOHHOTO CBOJCTBA Manager. B cienyomiem
JIMCTUHTE TTI0Ka3aH OGHOBJIEHHBI KJTaccC CYIIHOCTM Employee ¢ HOBBIM, 60-
Jiee KOPOTKMM MMeHeM BHeIIHero Kaiua IJ1sl HaBUTrallMOHHOTO CBOJCTBA
Manager, KOTOpOe He COOTBETCTBYeT MMeHOBaHMIO «II0 cOrIalieHuio»:
ManagerEmployeeld.
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Jiuctuur 8.3 Ucnonb3oBaHue aHHOTauuu ForeignKey ans HacTpoiku
MMEHM BHELLHEro Ka4a

public class Employee

{
public int Employeeld { get; set; }
public string Name { get; set; } Onpenenser, Kakoe CBONCTBO ABNAETCA

BHELUHMM K0YOM ANS HABUFaLMOHHOIO

public int? ManagerId { get; set; } cBovicTBa Manager
[ForeignKey(nameof(ManagerId))]
Employee Manager { get; set; }

}

NMPUMEYAHUE Mpbl npuMMeHUIM aHHOTALIMIO ITAHHBIX Foreign-
Key K HaBUTAIIMOHHOMY CBOJICTBY, JJaB UMSI BHEIlIHEMY K/IIOUY Ma-
nagerId. Ho 3Ta aHHOTaIMsI MOXKeT paboTaTh U HA060pOT. MOKHO
ObLJIO ObI IPUMMEHUTH €e K CBOJMCTBY BHEIIHEro Kiioua, ManagerId,
YTOOBI aTh MMSI HaBUTAIIMOHHOMY CBOJCTBY, Manager, Halpumep
[ForeignKey(nameof(Manager))].

AHHOTaUMs OaHHBIX ForeignKey IpUHMMAaET OOUH MapameTp, CTPOKY.
JTa CTpPOKa JOOJ/KHA COAEpKaTbh MMS CBOMCTBA BHEIIHEro kiawoua. Ecin
BHEIIHMIT KJIIOU SIBJISIETCSI COCTAaBHBIM (Y HET'O HECKOJIBKO CBOJCTB), TO OH
IOJIKeH OBITh pasie/ieH 3amsaThIMM — HaripuMep, [ ForeignKey("Propertyl,
Property2")].

COBET 4 mpepnjaraio MCHOJIb30BaTh K/IKUYEBOE CJIOBO nameof MJist
9TO¥ CTPOKU. ITO Ge3omacHee, TOTOMY UTO €C/I Bbl U3BMEHUTE MM
CBOJICTBA BHEITHETO KJTI0Ya, nameof 6yeT 0OHOBJIEHO OHOBPEMEH-
HO, 60 BBIJACT OMIMOKY KOMITWJISIIVNM, €C/IM BbI 3a0yaeTe mmome-
HSITb BCE CChLIKN.

8.5.2 AHHomauus InverseProperty

InverseProperty — y3KoCHelMaJIM3MpOBaHHAsl aHHOTAIMsI, KOTOpast MC-
TTOJTb3YEeTCsI, KOTA Y BAC €CTh JBa HABUTAI[MOHHBIX CBOVICTBA, OTHOCSIIIIXCS
K OTHOMY M TOMY Ke Kitaccy. B aTom ciryuyae EF Core He MOKeT oImpeeyinTb,
KaKye BHEIIHMe KUY ¢ KaKMM HaBUTALIMIOHHBIM CBOMCTBOM CBSI3aHBI.
9Ty cuTyaIuIo JyJIlle BCETO MPOIEMOHCTPUPOBATD B KoJie. B cienmyromem
JIUCTUHTE TI0Ka3aH KJIacC CYNIHOCTM Person C ABYMS CIIMCKaMMU: OIVH
IUIST KHUT, TIPMHAIJIeKaInx 616/11MoTeKapro, a IPyroii Ijisi KHUT, KOTOpbIe
OIIOJKMJIY KOHKPETHOMY U€eJIOBEKY.

Jiuctunr 8.4 Knacc cywHoctu LibraryBook ¢ AByMS CBA3SMM C KNAcCOM
Person

public class LibraryBook

{
public int LibraryBookId { get; set; }
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public string Title { get; set; }

public int LibrarianPersonId { get; set; }
public Person Librarian { get; set; }

public int? OnLoanToPersonId { get; set; }
public Person OnLoanTo { get; set; }

Librarian uanmo, 0qo/KyBIIee KHUTY (HaBUTALIMOHHOE CBOVICTBO OnLo-
anTo), mpenCcTaBAeHbl KJIACCOM CYLUTHOCTU Person. HaBuraimoHHbie CBOI-
crBa Librarian 1 OnLoanTo cBsI3aHbI C OMHMM U TeM 3Ke Kjiaccom, u EF Core
He MOKeT YCTaHOBUTDb HaBUTAIIMOHHYIO CChIIKY 6€3 IMTOCTOPOHHEN IOMO-
. AHHOTauus InverseProperty B (IeAyIOLIEeM JIMCTUHTE IPeNCTaBISIeT
uHpopmaiuio EF Core mpy HacTpoiike HaBUTALMOHHBIX CChIJIOK.

Jiuctuar 8.5 Knacc cywHocT Person, UCNONb3YHOLWMIA aHHOTaLMIO

InverseProperty

public class Person

{
public int PersonId { get; set; }
public string Name { get; set; } CeasbiBaer LibrarianBooks ¢ HaBUrauMOHHbIM
coicTBoM Librarian B knacce LibraryBook
[InverseProperty("Librarian")] <«——
pUbllf ICo}lect10n<L1braryBook> Cesa3biBaet cncok BooksBorrowedByMe
LibrarianBooks { get; set; } .
C HaBMrauMoHHbIM cBoiicTBoM OnLoanTo
[InverseProperty("OnLoanTo")] <— BKaacce LibraryBook
public ICollection<LibraryBook>
BooksBorrowedByMe { get; set; }
}

ODTOT KOf, — OMH U3 TeX MapaMeTpoB KOH(UTypauum, KOTOpble peaKo
MUCTIO/Ib3YIOTCS, HO €C/IM Bbl HAXOJUTECh B TAKOW CUTyalMM, TO TODKHBI
J160 UCIOIb30BaTh €ro, MO0 onpenenuThb cBsi3b uepes Fluent API. Haue
EF Core BbIIaCT MCKITIOUEHME TIPU 3aITyCKe, TOCKOIbKY He CMOSKEeT MOHSITh,
KaK HaCTPOUTD CBSI3MU.

KomaHowb! Fluent APl ons Hacmpoiiku cesseli

Kak 6bUTO cKasaHo B pasmene 8.4, MOXKHO HAaCTPOUTDH OOJBIIYIO YaCThb
CBSI3e¥ ¢ moMolbio noaxona «Ilo cornmaieHno». Ho eciiu Bbl XOTUTe Ha-
CTPOUTH CBSI3b, TO y Fluent API ecTh XOpOIIIO MPOgyMaHHbII HAGOP KO-
MaH]I, 0XBaThIBAIOIINIT Bce BO3MOXKHbIe KOMOMHAIMK cBsi3eit. Kpome Toro,
Y HETO eCTh IOTOJTHUTEIbHbIe KOMaH/IbI, TO3BOJISIONIE OTIPeNesITh OTpa-
HUYeHUsT Ipyrux 6a3 maHHbIx. Ha puc. 8.4 mokasaH ¢hopmar orpeaeneHus
cBs3eii uepes Fluent API. Bce komaHbl KoHbUrypaimuu cesizeii Fluent API
CJIeYIOT 3TOMY IIa6IOHY.
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EF6 Nmena komanp Fluent API He Takue, Kak B EF6, 11, Kak 1o MHe,
oHy HamHoro ToHsTHee. Komanabl EF6 WithRequired m WithRe-
quiredPrincipal/WithRequiredDependent MHe Ka3ajuCh HEMHOTO
3aITyTaHHBIMM, TOTa Kak KoMaHabl Fluent API uMerot 6osee vet-
KU1 CMHTaKCcKUC HasOne/HasMany, 3a KOTOpbIM cjiemyeT WithOne/
WithMany.

public void Ct?nfigure . [ﬁk—\d Knacc cywHocTu, KoTopblit
(EntityTypeBuilder<Book> entity) Bbl HacTpauBaete
{
Ju6o .HasOne(), entity ) i
nu60.HasManyO’H‘\\\\\\\\\_"HaSMa“Y‘P => p-Reviews) HaBuraumoHHoe cBOVACTBO
\ : J CyLHOCTH
.WithOneu
J6o WithOne(), - —— *L— L1, = ——

nubo WithMany() .HasForeignKey(p => p.BookId) Heobsi3aTenbHoe HaBUraLMoHHoe
\ | cBOWCTBO B CBSI3aHHOM Knacce

Heobs3aTenbHas AononHUTeNbHAA
KoHurypauus, Hanpumep .HasForeignKey,
JIsRequired,.OnDelete u 7. a.

Puc.8.4 Fluent APl nosBonsier onpepenatb CBA3M MeXAY ABYMSA Klaccamu
cywHocTu. HasOne/HasMany u WithOne/WithMany - ABe OCHOBHbIE HaCTH, 3a
KOTOpbIMU CNIEAYIOT ApYyrMe KOMaHAbl, YTOObDI YKa3aTb gpyrue 4actv uin HaCtTpouTb
onpeaeneHHble GYHKUUU

Iamee MbI OIPENENNM CBSI3M «OOVH K OSHOMY», «OOVMH KO MHOTMM»
U «MHOT¥MEe KO MHOTMM», YTO6bI IIPOM/ITIOCTPUPOBATD, KaK UCII0Ib30BaATh
ux ¢ Fluent API.

Co3daHue ces3u «0OUH K 00HOMY»

CBSI3U «OOMH K OMHOMY» MOTYT ObITh HEMHOTO CJIOKHBIMM, [TIOTOMY YTO
CO371aTh UX B PEJISILIMOHHOI 6a3e TaHHBIX MOKHO TpeMs criocobamu. Uto-
ObI Pa306PaThCS C ITUMM BapyaHTaMM, Mbl PAaCCMOTPUM IIPUMEP, B KOTO-
POM Y Hac eCcTh yUaCTHUKM (KIacC CYIIHOCTU Attendee) KOHGpepeHLINN TI0
MMPOrpaMMHOMY O6GeCITeueHMIO 1 Y KaKIOr0 YUYaCTHYKA eCTh YHUKATbHbI
outet (Kymacc cyuHocT# Ticket).

B raBe 3 1okasaHo, KaK CO3JaBaTh, OOHOBJISITh U YOAISTH CBSI3U. BOT
(bparMeHT Kozia, TIe MoKa3aHo, Kak CO3/IaTh CBS3b «OOUH K OHOMY»:

var attendee = new Attendee

{
Name = "Personl",
Ticket = new Ticket{ TicketType = TicketTypes.VIP}
IE
context.Add(attendee);
context.SaveChanges();

Ha puc. 8.5 mpencraBieHbl TpU BapuaHTa ITOCTPOEHUSI TAKOTO pona
cBsi3eii. OCHOBHbIE CYITHOCTM HAXOASITCSI B BEpXHEH 4acTu AuarpaMMbl,
a 3aBMCUMbIE CYIITHOCTM — BHU3Y. OOpaTuTe BHMMAaHMe, YTO B BapuaHTe 1
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Attendee — 3TO 3aBUCMMAsI CYITHOCTb, @ B BapMaHTax 2 U 3 3aBUCUMAS
CYIIHOCTB — 9TO Ticket.

V Kakgoro BapMaHTa eCTb CBOM JOCTOMHCTBA X HELOCTAaTKU. Bam ciienmyer
MCIIOSTb30BaTh TOT, KOTOPBIi TTOAXOIUT IJIsI BalllMX GM3HEC-TIOTPeOHOCTe .

BapmaHT 1 - cTaHmapTHBIN MOAXO[ K CO3JaHMIO CBSI3€il «OOUH K OLHO-
My», TIOTOMY UTO OH IO3BOJISIET ONpeNeanThb, YTO 3aBUCUMAas CyITHOCTb
«OJIVH K OMHOMY» 0bsI3aTe/IbHA (3HAUeHMe He JO/IKHO 6bITh paBHO null).

B HameMm rpumepe 6ymeT creHeprpoBaHO UCKITIOUEHYe, eC/TM BbI ITOTIbITae-
TeCh COXPAHMUTh IK3EMITISIP CYITHOCTU Attendee 6e3 MPUKPEIUIEHHOTO K Hell
YHUKaJIbHOTO Guteta. Ha puc. 8.6 3TOT BapuaHT IMOKa3aH 60s1ee moapo6Ho.

Vcronb3yst BapuaHT 1, MOSKHO CIIe/IaTh 3aBUCYMYIO CYIITHOCTh HeobsI3a-
TebHOI, CIIe/IaB TakK, UTO BHEIIHU KoY OyIeT Mo aep>KMBaTh 3HaUeH e
null. Kpome Toro, Ha puc. 8.6 BUIHO, UTO y MeToza WithOne ecTh mapamerp,
BBIOVMpAIOIINIT HAaBUTALIMOHHOE CBOJMCTBO Attendee B Kilacce CYITHOCTU
Ticket, KOTOpOe cChblIaeTCs Ha KjIaccC CYLIHOCTY Attendee.

[Tockonbky Kiacc Attendee SIBISIETCSI 3aBMCUMOJ YaCTbIO CBSI3U, €C/IN
BbI yAIUTE CYIITHOCTH Attendee, CBSI3aHHbIN OWJIET He OyHeT yaasieH, 1mo-
CKOJIbKY Ticket — 9TO OCHOBHAsI CYIIHOCTb B CBsI3M. OOGpaTHas CTOPOHA
BapmaHTa 1 B 3TOM MpPUMepe COCTOUT B TOM, UTO OH ITO3BOJISIET UCIIONb-
30BaTh OAVH OWJIET /11 HECKObKIUX YUACTHUKOB, 8 3TO He COOTBETCTBYET
6M3Hec-TMpaBuUIaM, O KOTOPBIX S TOBOPUJI B Hauasie. HakoHell, 3TOT Bapu-
aHT NO3BOJISIET 3aMeHUTh Ticket IpyruM sk3eMIUISIpoM Ticket, HAa3HAYMB
HOBBIV1 OMJIeT HABUTAIIMOHHOMY CBOJCTBY IToceTuTens Ticket.

Bapuant 1 BapuaHt 2 BapuaHt 3
3aBUCUMBIN Knacc OCHoBHOJ Knacc 3aBUCUMBIE KNacC MCMonb3yeT
COLEPXMUT BHELUHWIA COLEPXKUT BHELIHWNA NepBUYHBINA KNKOY OCHOBHOW
K/t04 OCHOBHOTO K/H0Y 33aBMCMMOrO CYLLHOCTM B KavecTse
Knacca Knacca NEPBUYHOTO U BHELUHETO KNKYeN
Ticket Attendee Attendee
PK | Ticketld PK | Attendeeld PK | Attendeeld
I
OCHOBHbIE CyLIHOCTH 3aBUCUMbIe CYLIHOCTH
|
Attendee Ticket Ticket
PK | Attendeeld PK | Ticketld PK, FK1 | Attendeeld
FK1 | Ticketld FK1 | Attendeeld
370 CTaHAAPTHBIN 3710 elue 0AMH BapuaHT, Ynyywaer Bapuaut 2
nopxopa ans EF Core HO OH He MOXeT 33 CYeT yMeHbLLIeHUs pa3mepa
o6pabatbiBathb IsRequired 6a3bl JaHHbIX

Puc.8.5 Tpu cnocoba onpeaeneHus CBS3u «0AMH K OGHOMY» B pensiuMoHHoM 6ase
AQHHBIX; KOMMEHTap1K BHU3Y YKa3biBalOT Ha To, Kak EF Core pa6oTtaeT ¢ KaxabiM
noaxoaoMm. BapuaHt 1 otamyaeTca oT BapuaHToB 2 U 3 TeM, YTO KOHLbI CBA3U
MEHSATCA MecTaMU. DTO MEHSIET TO, KaKyH YacTb MOXHO 3aCTaBUTb CYLLECTBOBATD.

B BapuaHTe 1y yyacTHMKA AOMKEH GbITb GUNET, TOrAQ Kak B BapuaHTax 2 u 3 6uner
He ABnsieTcs o6a3atenbHbIM. Kpome TOro, ecnm ocHOBHas CyLLHOCTb (BEPXHSAA CTPOKa)
yAaneHa, 3aBUCMMasn CYLUHOCTb (HWKHAA CTPOKa) Toxke ByaeT yaaneHa
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BHewHwui1 kntou Ticketld He gonyckaeT 3HaueHus
NULL. 370 coobuaet EF Core, uTo y kaxaoro
Y4acTHUKa fOMKeH 6biTb GuneT (IsRequired)

Attendee

Attendeeld: int
Name: string KomaHap! Fluent API

Ticketld: int «— modelBuilder.Entity<Attendee>()
.HasOne(p => p.Ticket)
| .WithOne(p => p.Attendee)
.HasForeignKey<Attendee>
(p => p.TicketId);

Ticket

Ticketld: int Mertoa .WithOne Benur EF Core co3aate yHUKanbHoe
Type: TikType orpaHu4eHue ans BHelWHero Kntoua, Ticketld

Puc. 8.6 BHelwwHwMit KoY, He gonycKalowmii 3HaueHus null, rapaHTupyer, uto

Yy OCHOBHOW CYLLLHOCTH (B AAHHOM cny4yae Attendee) gonxkHa 6bITb 3aBUCUMas
CYLHOCTb «OAUH K oAHOMY», Ticket. Kpome TOro, HacTpoika cBS3u No TUNY «OAUH

K OLHOMY» FrapaHTUPYeT, YTO KaXKaas 3aBUCUMan CYLLHOCTb, Ticket, yHuKanbHa.
O6partute BHMMaHue, uto y Fluent API cnpaBa HaBMrauuoHHble CBOIMCTBa UAYT B 06e
CTOPOHbI; Y KQXKAO0M CYLLHOCTM €CTb HaBUraLuMOHHOE CBOMCTBO, BeayLuee K ApYyroi

BapuanTe! 2 u 3 Ha puc. 8.5 U3MEHSIIOT CBSI3b MEXIY OCHOBHOI 1 3a-
BUCKUMOI CYITHOCTSIMU. Attendee CTaHOBUTCSI OCHOBHOI CYIITHOCTBIO. JTa
CUTYyalMsI MEHSIET MeCTaMM IIPUPOAY CBSI3U «00sI3aTeIbHAS/HE00SI3aTe b-
Hasi». Terepb Attendee MOsKeT cymiecTBOBaTh 6e3 Ticket, HO Ticket He
MOXKET CYIecTBOBaTh 6e3 Attendee. BapmaHThI 2 1 3 IPUHYAUTEIBHO Ha-
3HavaloT Ticket TOMbKO omHOMY Attendee, HO UTOOBI 3aMeHUTh Ticket Ha
IpyToii 3K3eMIuIsAp Ticket, CHauama HYKHO YIaauTh CTapbiil 6maeT. Jta
CBSI3b ITOKa3aHa Ha puc. 8.7.

Attendee Komangpl Fluent API
modelBuilder.Entity<Attendee>()
.HasOne(p => p.Ticket)

Attendeeld: int

Name: string .

.WithOne(p => p.Attendee)

.HasForeignKey<Ticket>

(p => p.Attendeeld);
- [enas Tak, uto knacc Ticket coaepxuT BHewwHHUIA kntou Attendee,
Ticket Mbl «<NepeBopaYnBaeM» OCHOBHYIO M 3aBUCHMYHO CYLIHOCTH

Ticketld: int ,/—/ Tenepb Attendee sBNSIeTC OCHOBHO CYLHOCTBIO U MOXET
Attendeeld: int cywecreoBatb 6e3 Ticket, a Ticket - 370 3aBucMMan cywHoCTL
Type: TikType 1 He MOXET cylwecTBoBaThb 6e3 Attendee

Puc.8.7 BapmaHT 2: cywHoCcTb Ticket coAepXXUT BHELHUM KNIOY CYLIHOCTH
Attendee. Takum 06pa3om Bbl BbiGMpaeTe, Kakas CyLUHOCTb SIBASIETCS OCHOBHOM,
a Kakasi - 3aBMcuMoi. B naHHoM cnyyae Attendee Tenepb fiBNSieTc OCHOBHOM
CYWHOCTbIO, a Ticket - 3aBuCUMOi

BapuaHThl 2 1 3 MOJe3HBI, IIOTOMY UTO OHM 0OpasylT HeoOsI3aTesb-
HbI€ CBSI3M «OIMH K OSHOMY», KOTOpbIE 4aCcTO Ha3bIBAIOT CBA3SIMM «OIUH
K HYJIIO MJIM K OMHOMY». BapuaHT 3 — 60iee 3¢ peKTUBHBINM Cr1ocob orpe-
IesieHus BapuaHTa 2 ¢ 00beMHeHMEM ITePBUYHOTO ¥ BHEIITHETO KITIOUeii.
SI GBI UCITONB30BaA BapMaHT 3 AJIsT Kjlacca CYIIHOCTU PriceOffer B mpu-
noxkeHuu Book App, HO MHe XOTeJI0Ch HavyaTh ¢ 6ojiee MPOCTOTO MOIXO0-
Ia — BapuaHTa 2. B npyroii, gaxe ele Jiy4iieil BepCum UCIOIb3yETCS TUII
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Owned (cm. paszgen 8.9.1), MOTOMY UTO OH aBTOMaTU4YeCK!M 3aTPy>KaeTcs U3
TOJA ke Tabnuilpl. ITO Ge3omacHee (s He 3a0ymy mo6aBUTh MeToq Include)
u 60s1ee 3(hPeKTUBHO.

Co30aHue cea3u «00UH KO MHO2UM»

CBSI3M «OIMH KO MHOTMM» IIpOIile, TOTOMY YTO 3[eCh CYIeCTBYeT OAVH
(opMat: MHOKECTBO CYITHOCTE! comepykaT 3HAUeHMe BHEIIHEero KIova.
MosKHO ompemenuTh GONBIIMHCTBO TaKMX CBSI3€il C IMOMOIIBI0 OAX0ma
«[lo cornaiieHuno», MPOCTO 3a7aB BHEIIHEMY K04y BO MHOTUX CYII[HO-
CTSIX UMSI, KOTOPOE CJIeAyeT 3TOMY noaxony (cM. paszgen 8.4.3). Ho ewin Bl
XOTUTE ONPEeNeIUTD CBSI3b, TO MOKHO MCITONIb30BaTh Fluent API, KOTOpbIit
TOJTHOCTBI0 KOHTPOIMPYET HACTPOIKy cBsi3elt. Ha puc. 8.8 mpexncrasinen
npumMep Kopa Fluent API mjist co3maHms CBSI3K «y OGHOM CyITHOCTM Book
MHOTO Review» B IpumiokeHny Book App.

B sTom cirydae y ki1acca CyImiHOCTY Review HET HABUTALIMIOHHOV CCBUIKU
Ha Book, moaTomy y metozna WithOne HeT rmapamerpa.

Books Review Komanab! Fluent API
1 | modelBuilder.Entity<Book>()
PK | Bookld PK | Reviewld .HasMany(p => p.Reviews)
Title VoterName .wn:hOneg )
L .HasForeignKey(p =>
Description NumsStars p.BookId);
PublishedOn Comment
AT A, 0.| FK1 | Bookld a— Tabnuua Review ceszana ¢ Tabauueii Books
"~ uepes sHewnwii knio Bookld

Puc.8.8 CBA3b «0AMH KO MHOTMM», B KOTOPO# BHELUHMIA KJIOY AO/MKEH HAXOAUTbCS
B 3aBMCMMOM CYLLLHOCTU — B AAHHOM C/lyyae B Knacce cylHocTu Review. B Fluent

API cnpaBsa BMAHO, 4YTO Y Book ecTb HaBUrauMoOHHOE CBOMCTBO KOMNEKUMU Reviews,
CBAI3QHHOE C KJlacCaMu CYLHOCTU Review, HO y Review HET HaBUraLLMOHHOIO CBOMCTBA
Ansa Book

MPUMEYAHUE B muctuHre 3.16 1mokasaHo, Kak g006aBUTh Review
B HAaBUTAIL[MMOHHOE CBOVCTBO Kjacca Book, KO/IeKI Mo Reviews.

V KOJUIeKLMii ecTh Iapa 0COOeHHOCTEN, 0 KOTOPBIX CTOUT 3HaTh. Bo-
MePBBIX, BbI MOKETE MCIIOJb30BAThb 000/ 0OO0OIIEHHBIA TUIT IJIsI KOJI-
JIEKLIMU, peau3yIommii murepdeiic IEnumerable<T>, HampuMep IList<T>,
Collection<T>, HashSet<T>, List<T> u ap. IEnumerable<T> caM 1o cebe —
0COOBIT CTyJait, MOCKOIbKY B HETO HEJTb3ST TOOABUTD JI€MEHTHI.

[To coobpaskeHUSIM TMPOU3BOAUTENbHOCTY JIST HABUTAIIMOHHBIX KOJI-
JIEKIMIT HY’KHO MCIIO/Ib30BaTh HashSet<T>, MOTOMYy UTO 3TO YyJIydIlIaeT
orpeneseHHbIe YaCTM MPOLECCOB 3arpocoB U obHoieHus B EF Core.
(CM. maBy 14 nms mosydeHUs] OOTOJHUTEIbHONM MHGOPMAIUK 10 STO
Teme.) Ho HashSet He rapaHTupyeT IMOPSIIOK 3aIyceil, a 3TO MOXKET BbI-
3BaTh IIPOOJIEMBI, €CJTU VICITOIb30BATh COPTUPOBKY B MeTomax Include (cm.
pasgen 2.4.1, muctuHr 2.5). Bor mouemy B yactsx I u Il 1 pekoMeHIyI0 C-
noib30BaTh ICollection<T>, eCyivt Bbl MOXKETE OTCOPTUPOBATH METOAbI In-
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clude, mockonbKy ICollection coxpaHsieT MOPSIAOK, B KOTOPOM A06aBIIs-
1oTcs 3anucu. Ho B wactu III, Kacaroiieiicsi mpou3BOAUTEIbHOCTY, MbI He
MUCIIONb3yeM COPTUPOBKY B MeTozax Include, MO3TOMY [Jis1 TIOBBILIEHUS
MIPOU3BOAUTEIBHOCTY MOYXKHO MCITOJIb30BaTh HashSet<T>.

Bo-BTOpBIX, XOTSI 0OBIYHO HABUTALIIOHHOE CBOVICTBO KOJUIEKIIMM OITpe-
JesieTcsl ¢ MeToaaMu uTeHus U 3anmucu (Hanpumep, public ICollecti-
on<Review> Reviews {get; set;}), B 3TOM HET HeOOXOIMMOCTM. Bbl MOsKeTE
MPeAoCTaBUTh TOIBKO METO[I, YTeHWS, eC/I MHULIMAIU3upyeTe pe3epBHOe
T10JIe C ITyCTOM KoJutekuueit. [IpuBeneHHbIN HUXKe KOZ, TakKKe SIBJISeTCs 10~
MMYyCTUMBIM:

public ICollection<Review> Reviews { get; } = new List<Review>();

XOTS B 3TOM CTyuyae MHULMAIU3AaLMs KOJIeKIIUM MOXKeT YIIPOCTUTD 3a-
Jady, s He peKOMeHAYI MHUIMAIM3MPOBaTh HaBUTALIMIOHHOE CBOVICTBO
KojuteKuyu. [IpMuMHbI 1 00bSICHU B pasese 6.1.6.

Co3daHue cesazeli «MHO2Ue KO MHO2UM>»

CBSI3M «MHOTME KO MHOTMM» OTIMCAHBI B IVIaBax 2 U 3; B 3TOM pas3jese Bbl
y3HaeTe, KakK MX HaCTpouThb. B miaBax 2 u 3 Mbl TO3HAKOMUJIUCDH C IBYMSI
TUIIAMU CBSI3€J1 «MHOTYE KO MHOTVIM»:

saula cesasyoujas madbauya cooepicum uHGopmayuro, K Komopoti 8vl xo-
mume nonyuums 0oCmyn npu umeHuu daHHblX HA Opy2oli CMmopoHe 853U
«MHO2ue K0 MHO2UM». [TpMepPOM MOKET CIYSKUTD CBSI3b «MHOTHME KO
MHOTMM» MeXIy Book 1 Author, rme cBsI3yromasi Tabania comepskuT
MOPSIIOK, B KOTOPOM JIOJIKHBI OTOGPakaThCsl MMeHa aBTOPOB;

86l HANPAMYIO noJlyuaeme 0ocmyn K opyzoli cmopoHe c8s3u «MHo2ue KO
MHO2UM». TIpUMEPOM MOXKET CITYSKUTb CBSI3b «MHOTME KO MHOTVIM»
Mexay Book M Tags, Iie MOXKHO IMOJIYYUTDh TPSIMOI OOCTYH K KOJI-
JIeKIMM Tags B KJIacce CYIIHOCTY Book 63 He06XOaMMOCTM JOCTYyIa
K CBSI3YIOIIIEeli TabunIIe.

KOH®UTIYPUPOBAHUE CBA3U «MHOIMME KO MHOITMM»
CNCMOJIb3OBAHUEM CBA3YIOLWLENO KJTIACCA CYLLHOCTU

MbI HauHEM CO CBSI3M «MHOTME KO MHOTMM», T/€e Bbl MONydyaeTe JOCTYII
K IPyroMy KOHIIY CBSI3M 4epe3 CBSI3YIOUIYIO Tabmuily. OTa CBSI3b TpeOy-
eT 6osbllle PaboOThl, OIHAKO OHA IO3BOJSIET AOOABIATH IOMOJHUTEb-
Hble TaHHbIE B CBS3YIOIIYIO0 TAOIUILY, IO KOTOPHIM MOKHO COPTMPOBATh
m bunabTpoBaTh. Kak aTo cuenaTh, 66110 MOKa3aHo B pasnene 3.4.4. Ha
puc. 8.9 BumHbI pparMeHThl KOHOUTYPAIUN STOV CBSI3M.

B npumepe Book/Author, ucronb3ys nonxop, «I1o cornameHn0», MOXKHO
HaiTV U CBSI3aTh BCe CKAJISIPHbBIE M HABUTAIIMOHHBIE CBOICTBA, TTOITOMY
eIMHCTBeHHass Heo6xomyMasi KOHPUTypaiys — 3To HaCTPOJiKa IepBUIHO-
ro Kitoyva. B cienyroimem dpparmMeHTe Koga ucrosnb3yercst Fluent API B me-
toge DbContext OnModelCreating:
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protected override void OnModelCreating(ModelBuilder modelBuilder)
{
modelBuilder.Entity<BookAuthor>()
.HasKey(x => new {x.BookId, x.AuthorId});

Ha 3tane koHdurypauum «[1o cornalueHnio» MOXHO HaiTU M HACTPOUTD YETbIpe CBA3U.
Ho cocraBHoi kntou B knacce BookAuthor HyxHo HacTpauBatb BpyuHyio

Book —| BookAuthor —  Author
Bookld PK T‘" Bookld PK, FK| " Authorld PK
Title “.|Authorld PK, FK| .-’ Name
Description Order (byte) BooksLink
- Book (class)

AuthorsLink Author (class)

Puc. 8.9 Tpum knacca cylwHOCTEMN, yYACTBYIOLLMUX B CBSI3U KMHOTME KO MHOTUMY,

rae ucnonb3yercs cBssyowas Tabamua. IToT TMN CBA3M NPUMEHSETCS TONbKO

B TOM C/ly4ae, ec/i y Bac ecTb AOMNOJIHUTENbHbIE JaHHbIe B KNAacce CYLHOCTU
cBasyouieit Tabnamubl. B aTom cnyyae knacc BookAuthor copepykut cBovicTBo Order,
onpepensiowiee NopsAoK, B KOTOPOM A0MKHbI GbITb yKa3aHbl UIMEHa aBTOPOB,
oTo6paxkaeMble Hapsay ¢ Book

MOKHO HAaCTPOUTb UEThIPE CBSI3M B CBSI3UM «MHOTME KO MHOTUM», UC-
nonb3yst Fluent API ¢ xomoMm 13 ciemyloiero jguctuHra. O6pature BHU-
MaHue, uto komaHasl Fluent API HasOne/WithMany 13 mucTUHTa He 06sI-
3aTebHBI, IOTOMY UTO KJIacC CYITHOCTM BookAuthor ciemyeT mpaBuiaM
MMEeHOBaHMSI ¥ BBoJA «[10 coTIaleHnIo».

Juctunr 8.6 HacTtpoiika cBS3U «MHOIME KO MHOTUM>», FAe UCMONb3YIOTCS
ABe CBSA3U «OAUH KO MHOTMM»

public static void Configure

; . . . Wcnonb3yer MMeHa nepBUYHbIX
(this EntityTypeBuilder<BookAuthor> entity)

Knioueit Book u Author ana

{ . (hopMHpOBaHUS COGCTBEHHOO
entity.Haskey(p => COCTaBHOTO K/Kua
new { p.BookId, p.AuthorId });

//CBasu;

entity.HasOne(p => p.Book)
.WithMany(p => p.AuthorsLink)
.HasForeignKey(p => p.BookId);

HacrpauBaeT cBAi3b «OAMH KO MHOTUM»
Ang Knacca cywHoctu BookAuthor n Book

HactpauBaert cBSI3b «0AMH KO MHOTUM»
Ans knacca cywHoctu BookAuthor u Author

entity.HasOne(p => p.Author)
.WithMany(p => p.BooksLink)
.HasForeignKey(p => p.AuthorId);
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HACTPOMKA CBSI3U «<MHOIME KO MHOIMNMM» C MPSIMbIM OOCTYMNOM
K OPYrom CYLWWHOCTU

[Tocme Boixoma EF Core 5 MOXKHO CChLIAThbCSI Ha JPYroii KOHeI| CBSI-
31 «MHOTM€e KO MHOTMM» Hampsimyto. [IpumMep, 1oka3aHHbIN B I71aBax 2
U 3, — KJIacC CyIIHOCTU Book, y KOTOPOTO eCTh HaBUTAI[MOHHOE CBOICTBO
ICollection<Tag> Tags, comepsKkallee CepUI0 KJIACCOB CyIIHOCTHU Tag. Kitacc
CYLIHOCTU Tag comepskut kateroputo (Microsoft .NET, Web 1 T. 11.), 4TO 1O-
MOTaeT MOKYNaTeli0 HATH HY)XHYIO KHUTY.

Kondwurypartust «ITo coraiieHn0» XOPOIIO TTOAXOINUT JIJIsI TPSIMO¥ CBSI-
31 «MHOTHME KO MHOTMM». EC/IM KJIacChl CYyIIIHOCTEH Ha IBYX KOHIAX SIB-
JITIOTCST JOMTYCTUMBIMM, TO KOHUrypauus «Ilo cormianieHn0» YyCTaHOBUT
CBSI3M U KJIIOUM 3a Bac, Kak IMoKa3aHo Ha puc. 8.10, a Takke cO3maCT 1S
BaC CBSI3YIOIIYIO CYIIHOCTb, MCMOJb3ysl «KOHTeHep CBOMCTB» (CM. pas-
nen 8.9.5).

Takoro posa cBi3b «MHOTME KO MHOTMM» HaMHOFO MPOLLE MCNO/b30BaTb,
NOTOMY 4TO Bbl MOXETE MOAY4UTb AOCTYN K APYroi CTOPOHE CBA3U

(B aanHoM npumepe Tags) Hanpsmyio. EF Core o6pabaTtbiBaeT co3panue
CBA3bIBAIOLLETO KNacca CYLHOCTH U ero Tabauupl

Book Tag
Bookld (int) BookTag Tagld (string)
Title (string) BooksBookld Books
Description (...) AuthorAuthorld | EF Core co3paeT
LR 3TY CKPbITYIO
Tt CYLWHOCTb
CBoiicTBo Tags umeet MR CsoiictBo Book umeer tvn

ICollection <Tag>  yon NEKLMY CCLINAKOTCA ICollection <Book>

~____ HenocpeacTBeHHO Ha Apyryio

CYLLHOCTb B CBA3U «MHOrUe

KO MHOTMM»
Puc.8.10 Tpamas cBsi3b «MHOrMe Ko MHorum» B EF Core 5 paboTaet, notomy uto
(a) EF Core co3paert 3a Bac CBA3YIOLWMI KNACC CYLWHOCTU U (6) KOoraa oH BUAMT 3anpoc,
coAepKalmii NPSMYI0 CBSI3b KMHOTME KO MHOMMM», TO fo6aBnser komaHabl SOL ana
MCNO0/Ib30BaHUSA CKPbITOro CBA3YIOLLEro Knacca cylwHocTu. OTcyTcTBMEe HE06X0AMMOCTH
€034aBaTh CBA3YHOLWMIA KNAcC CYLHOCTU MU BbINOMHATb KOHGUIYpUPOBaHUE HAMHOFO
YNpoLLAET HaCTPOMKY TaKMX CBA3EN

Ho ecut BbI XO0THTE H06aBUTH COGCTBEHHYIO CBSI3YIONTYIO TAGINITY Y KOH-
dburypanmnio, aTo MOKHO CenaTh, ucronb3ys Fluent API. Kitacc cynrHocTn
IUIST CBSI3YIOMIEN TaGIUIIbI aHAJIOTMYEH KIaCCy CyITHOCTH BookAuthor, mo-
KazaHHOMY Ha puc. 8.9. PasHuIla COCTOUT B TOM, UTO KJIIOY/CBSI3b Author
3aMeHsIeTCsl KIIF0UOM/CBSI3bI0 Tag. B wienytonieM JIMCTUHTe TTOKa3aH Kiacc
KoHpurypanym Book, HaCTpaMBaIOMINIT KIacC CYITHOCTY BookTag [IJist CBSI-
3bIBaHMS JBYX YaCTeIA.
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Juctunr 8.7 HacTtpoiika npsiMbIX CBSI3€M «MHOTME KO MHOTUM»

c ucnonb3oBaHuem Fluent API

public void Configure
(EntityTypeBuilder<Book> entity)

{

//.. Apyrve KoHOUrypauuu onyueHsl AN SICHOCTM;

entity.HasMany(x => x.Tags) | HasMany/WithMany ycranaenusaer
WithMany(x => x.Books) | npsmyio CBAi3b «MHOTUE KO MHOTUM»
.UsingEntity<BookTag>(

Metog UsingEntity<T>  bookTag => bookTag.HasOne(x => x.Tag) Onpepnenenue ctopoHbl Tag
no3BoNSeT OnpeaenuTb .WithMany().HasForeignKey(x => x.Tagld), | cBAI3U «MHOrME KO MHOrUM»
KNacc CywHoCTH ans bookTag => bookTag.HasOne(x => x.Book)

CcBAI3ylowei TabnuLbl .WithMany().HasForeignKey(x => x.BookId));

8.7

OHPGAEHGHME CTOPOHbI Book cBs34 «MHOrME KO MHOTUM»

Kon, mokasaHHbIN B JIMCTUHTe 8.7, He JelaeT HUYero, KpoMe 3aMeHbl
CBSI3YIOIIEN CYIHOCTH, KOTOPBIN mob6asuia 6s1 EF Core, Tak 4TO HE CTOUT
€ro MCII0/1b30BaTh. Ho oH ObLI ObI I0/Ie3€H, ec/ii Obl Bbl 3aX0TeNIN J00a-
BUTb JIOTIOJIHUTE/IbHbIE CBOJCTBA Kjlacca CYIIHOCTM BookTag, Harpumep
CBOICTBO SoftDeleted, ucmnomnb3yioiiee GUIbTP 3aMPOCOB JI MSITKOTO
yIaJeHus CChIIKM.

OOMOJIHUTENIbHAA UHODOPMALLUA Tlocie Boixoma EF Core 5
TTOSIBMJIOCH TT0JIE3HOE BUJIEO, I/Te PACCKA3bIBAETCS O CBSI3SIX «MHOTVE
KO MHOTMM>» C TIPSIMBIM TOCTYIIOM, BK/II0Uas mob6aBieHne cOGCTBEH-
HBIX CBI3yomux Tabmmil (mogxonsl TPH u TPT). Cm. http://mng.bz/
opzM.

YnpaeneHue 06Ho8neHUSMU HABU2AUUOHHbIX
ceolicme Konnekuuu

VHorga HY>)KHO KOHTPOJIMPOBATh AOCTYI K HaBUTalMOHHBIM CBOICTBaM
KoJilekuuu. HecMoTpst Ha TO UTO Bbl MOKeTe KOHTPOJMPOBATH AOCTYTI
K HaBUTALIMOHHBIM CBOVICTBAM «OJIMH K OTHOMY», [leJiasi MeTO/I, 3aMCH 3a-
KPBITBIM, JaHHbII ITOAX0M He PaboTaeT s KOJIJIEKIVH, [TOCKOJIbKY 60JIb-
MIMHCTBO TUIIOB KOJIJIEKIIVII TO3BOJISIIOT JOGABIISTh VIIU YIAISAThH 3aIIUCH.
YT06BI MOTHOCTBIO YIIPABISTh HABUTAIIMOHHBIMM CBOJICTBAMM KOJIIEK-
LM, HeOOXOAMMO MCIIOIb30BaTh Pe3epPBHbIE MOJIs, ONVCAHHbIE B pasfe-
je 7.14.

EF6.X V EF6.X He ObUIO BO3MOKHOCTM KOHTPOJMPOBATb MOCTYII
K HaBUTaLlMOHHBIM CBOJCTBAM KOJUIEKLIMK. DTO O3HAyasao, uTo
HEeKOTOpble TMOAXO[bl, HANpUMep MpeIMeTHO-OPUEeHTUPOBaHHOE
MPOEKTUPOBaHMe, ObIJI0O ObI HEMPOCTO pPeayn30oBaTh. Pe3epBHBIE
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nosst EF Core mo3BOJISIIOT CO3/1aBaTh KJIACChl CYIIHOCTEM, COOTBET-
CTBYIOIIVE MPUHIIMIIAM ITPeIMeTHO-OPMEeHTUPOBAHHOTO TPOEKTH-
pOBaHMSI.

CoxpaHeHMe KOJIJIEKLIMY CBSI3aHHBIX KJIACCOB CYIIIHOCTU B I10JIe [T03BO-
JISIeT I1epexBaTUTb JII0OYIO ITOMBITKY 0GHOBUTH KOJUIEKLIMIO. BOT HeCKoIbKo
MIPUYNH, 10 KOTOPBIM 3Ta QYHKIMS T0JIe3Ha Jist GM3HEC-JIOTUKU U TIPO-
eKTUPOBaHMS MTPOrPaMMHOTO 00eCIIeueH s :

= 3amycK 6M3HeC-JIOTMKM IIPY M3MEeHeHU!, HallpyMep BbI30B METOo/a,
eCJIM KOJJIEKIIUS COIEPKUT 6ostee mecsiTu 3ammceii;

= CO3JaHMe JIOKaJbHOTO KeIlMPOBAHHOTO 3HAUEHMs U3 COOOpaskeHMit
MMPOU3BOAUTENbHOCTM, HAaNlpUMep IJs XpaHeHUs KelUlMPOBAHHOTO
CBOJICTBA ReviewsAverageVotes BCsKuit pas, Korma Review 106aBiis-
eTCs B KJIaCC CYIIHOCTM Book MM yaisieTcs: U3 Hero;

" TIpUMeHeHMe TMpeJMeTHO-OPUEeHTUPOBAHHOTO TPOEeKTUPOBAHUS
K KJlaccaM CyIIHocTedt. JIio60e M3MeHeHNe JaHHbIX JOJIKHO MTPOu3-
BOJUTHCS C MIOMOIIBbIO MeToAa (CM. IiaBy 13).

B kauecTBe npuMepa ynpaBieHUsI HaBUTALIMOHHBIMY CBOVICTBAMM KOJI-
JIeKUUM Mbl J006aBMM KeLIMpOBaHHOE CBOJCTBO ReviewsAverageVotes
B Kyacc Book. OHO 6ymeT comepskaTh CPEIHIOI OIIEHKY 13 OT3bIBOB, CBSI-
3aHHBIX C 3TOJ KHUTOM. [IjIs1 9TOro He06X0mIMO:

= no6GaBUTh pe3epBHOE I0Jie _reviews IJIsI XpaHEHUsST KOJUIEKLN Re-
views M MU3MEHUTD CBOJCTBO, UTOOBI BO3BPAIATh KOMMIO KOJIEKLIUM
C IOCTYIIOM TOJIbKO Ha UTEHMeE, COIePXKaIIeiics B Ioje _reviews;

= 106aBUTH CBOVICTBO C IOCTYIIOM TOIBKO Ha uTeHue ReviewsAvera-
geVotes, UTOObI XpPaHWUTh TaM KeIIMPOBAaHHOE CpelHee 3HaueHue
OLIeHKM 13 Reviews, CBSI3aHHBIX C 3TOI CYIIHOCTBIO Book;

® NM06aBUTb METOIbI AJII NOOABIEHUS U YOATEHUS OT3bIBOB M3 IO
_reviews. Kakmpiit Mmeton 6ymeT mepecuymThIBaTh CPEIHIOI OIEHKY,
VCTIONb3YSI TEKYIIUI CIMUCOK Reviews.

B wremyronieM JMCTMHTE ITOKa3aH 0OHOBJIEHHBIN Kiacc Book. 3mech Mmo-
KasaH KO, OTHOCSIIMIACS K OT3bIBaM M KelIMPOBAaHHOMY CBOJCTBY Re-
viewsAverageVotes.

Jiuctuur 8.8 Knacc Book ¢ HaBUrauMOHHbIM CBOMCTBOM KOJIEKLMM
Reviews C JOCTYNOM TOJIbKO HA YTEHHe
public class Book Bbl nobaBnsete pesepBHOe none, npeacrapstoLee coboi Cnucok.

{ Mo ymonuanuio EF Core Gyner uutath M nucaTh AaHHbLIE B 3TO none

private readonly ICollection<Review> _reviews |
= new List<Reviews(); |

public int BookId { get; set; }
public string Title { get; set; }
//.. lpyrne CBOWCTBA W CBA3M HE YKa3aHbl;

CopepuT npesBapuUTeNbHO
BbIYUC/IEHHOE CPeAHee 3HaYeHHe
OLIEHKM C LOCTYINOM TONbKO Ha YTEHUE

public double? ReviewsAverageVotes { get; private set; } <
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Konnekuus TonbKo AN1S UTEHMS, YTOGbI HUKTO HE MOT U3MEHUTb ee

public IReadOnlyCollection<Review> Reviews =>

_reviews.Tolist(); < | Bosapamae‘r KONMK0 OT3bIBOB

| B pe3epBHOM none _TEViEWS

public void AddReview(Review review) [lo6aBnsieT MeTog, No3BoNsIowMil 406aBUTH
MepecuutbiBaeT { reviews Add(review): < HOBbII OT3bIB B KOJIEKLMIO _reviews
CPEAHIOI0 OUSHKY . = A\./erageVo tes T [lo6aBnseT HOBbIi OT3bIB B pe3epBHOE
KHUIYU . none _reviews u obHoBnseT 6asy
_reviews.Average(x => x.NumStars); -
} [DaHHBIX NpU BbI30BE METOAA

—— > public void RemoveReview(Review review) SaveChanges

Aobaenser  { Ynansier oT3biB U3 CMcKa U 06HOBAsET 6asy
MeToA ANA _reviews.Remove(review); JAaHHBIX NpH Bbi3oBe MeToAa SaveChanges

yAanenus o13biBa  ReviewsAverageVotes = _reviews.Any()

3 KONNEKLMU ? _reviews.Average(x => x.NumStars) E
reviews . (double?)null; C/IM eCTb OT3bIBbI, NEPECYUTLIBAET
CPEnHIO0 OLEHKY KHUTMU
} Ecnu 0T3bIBOB HeT,
} ycTaHaBnMBaeT 3HaueHue null

He HYy)XHO HacTpauBaTh pe3epBHOe 10Jjie, TOTOMY UTO Mbl MCII0Tb30Ba-
i uMeHoBaHue «I1o cornamenno», u mo ymonyanuto EF Core cumTbiBaeT
" 3aMMChIBAET JAHHbBIE B I10JIe _reviews.

B srom mpumepe 1oka3aHO, Kak ClejaTb HaBUTAI[MOHHbIE CBOICTBa
KOJUIEKLIVM JOCTYITHBIMM TOIBKO IJI51 UTEHUS, HO 3TO He MJleaIbHbIii Bapy-
aHT, IOTOMY YTO OSHOBpPeMeHHbIe OOHOBJIEHMSI MOTYT CHEeIaTh CBOMCTBO
ReviewsAverageVotes HeakTyasibHbIM. B uacTu III MbI CO3maaum Mpuiioske-
HMe, UCTI0JIb3Ysl ITpeaMeTHO-OPUEHTUPOBAHHOE TIPOEKTUPOBaHNeE, U pea-
JIM3yeM HaJeXKHbIV TTOIXO0/, K KeIMPOBAHNIO, KOTOPBIN pelraeT mpodaeMbl
napaieJIbHOrO AOCTYTIA.

8.8 [lononHumenvHble Memodsbl, docmynHele
80 Fluent API

MbI pacCMOTPENH BCe CITOCOOBI HACTPOIKY CTAHIAPTHBIX CBSI3€I, HO HEKO-
TOpbIE CBSI3Y HYKAAIOTCSI B 60Jiee IeTa/IbHbIX HACTPOITKaxX 1 TPeOYIOT 10-
6aBJieHMSI TOTIOTHUTEIbHBIX KOMaH/I, B KoHuryparuio Fluent API. B atom
paszesne Mbl pAaCCMOTPYM YeThIpe MeTOZA, OTpeesiouyx 6oee rmy6o-
KJe aCIeKThI CBsI3eil:

OnDelete - M3MeHSIET JIeCTBME TIpU YyHAJE€HUM 3aBUCUMOI CYIII-
HOCTH;

IsRequired — ormpepesnseT OOMYCTMMOCTb IYCThIX 3HAUEHMII BHEII-
HEero KJi0y4a;

HasPrincipalKey - MCIIONb3YyeT aJbTePHATUBHBIN YHUKAIbHBIN
KJIIOY;

HasConstraintName — ycTaHaBAMBAET MM OTPaHUYEHMSI TIO BHEIITHe-
MY KJII0UY ¥ CBOMCTBO MetaData [IJist JOCTYIIa K JAHHBIM CBSI3€¥A.
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OnDelete: usmeHeHue delicmeus npu yoaneHuu 3asucumoli
CywHOCMmu

B paspene 8.4.4 omnucpiBaeTcs AeiiCTBME MO YMOTYAHUIO TIpU yAATIEHUN
OCHOBHOI1 CYIIIHOCTU, KOTOPOe OCHOBAHO Ha JAOITYCTMMOCTHU ITyCThIX 3HA-
YyeHMI BHEIIHero Kiova (Kaouei) 3aBucumMoii cymuoctu. Merton Fluent
API OnDelete mo3BosisseT nsMmenuTsb neiictBusi EF Core, korna ymaneHue
3aTparmMBaeT 3aBUCUMYIO CYIITHOCTb.

MoskHOo 106aBUTh MeTof, OnDelete B KoHel KoHburypaiuu Fluent API.
B 3TOM /JMCTMHTE TIOKa3aH KO, J0OaBeHHbIii B I71aBe 4, YTOObI IPeaoT-
BpPaTUTh yaajaeHue CYyITHOCTU Book, eci OHa yIIOMMHAETCsl B 3aKase, ye-
pes Kjacc cymHocTu LineItem.

Jiuctuur 8.9 UsmeHeHue peiictBusa OnDelete No ymMonuyaHuio ans
3aBUCUMOI CYLLLHOCTH

public static void Configure
(this EntityTypeBuilder<LineItem> entity)

{
entity.HasOne(p => p.ChosenBook) [Llo6aenser Meton OnDelete
-WithMany() B KOHeL, onpeaeneHus ceasu
.OnDelete(DeleteBehavior.Restrict);
}

OTOT KO, BbI3bIBAET UCK/IIOUEHNE, €CJIM KTO-TO ITbITAETCS YOINUTD CYIIL-
HOCTb Book, Ha KOTOPYIO CChbIAE€TCS BHEIIHMIA KItou LineIltem. Bol nenae-
Te 3TO, IIOTOMY YTO HE XOTUTE, UTOOBI 3aKa3 IMOKYIATEess M3MEHSIICS.
B ta651. 8.1 mpuBoauTcs 06bsICHEHME BO3MOKHBIX ITapaMeTpoB DeleteBe-
havior.

Tabnuua 8.1 [eitctBua npu yaaneHuu, poctynHolie B EF Core. B cpeaHem cronbue
BblAeNeHO NoBeAeHUe Npu yaaneHum, Kotopoe GyAeT UCNONb30BaTbCS, €C/IU
He NpMMeHUTb napamMeTp OnDelete

Umsa
Restrict

SetNull

BnuaHue YAaneHUs Ha 3aBUCUMYIO CYLLLHOCTb Mo YMOTYaHUIO ANnsa

Onepaums yaaneHus He NPUMEHSIETCA K 3aBUCUMbIM CYLLHOCTAM.
3aBUCUMbIE CYLLHOCTM OCTAOTCS HEU3MEHHbBIMMU, YTO MOXKET NPUBECTH
K cboto ynanenus B EF Core unu B pensumoHHoM 6a3e AaHHbIX

3aBUCMMas CYLLHOCTb He YAanseTcs, Ho 1S ee CBOWCTBA BHELLUHEro
K/toya ycTaHaBnuBaeTcs 3HayeHue null. Ecnm kakoe-nnbo 13
CBOMCTB BHELUHErO KJ/I0Ya 3aBUCUMOM CYLLHOCTM He JoMyCcKaeT
3HayeHus null, BO3HMKAET UCK/IDYEHUE NPU BbI30OBE METOAA
SaveChanges

ClientSetNull | Ecnu EF Core oTcnexunBaeT 3aBUCMMYIO CYLLHOCTb, TO A1 ee Heobs3aTenbHble

Cascade

BHELLHero Ktoya ycTaHaBnMBaeTcs 3Havenue null, u 3aBucHMas CBSI3M
CyLWHOCTb He yaansietcs. Ho ecam EF Core He oTcnexusaet
33aBMCUMYIO CYLLHOCTb, TPUMEHSIOTCS NpaBuna 6asbl AaHHbIX.

B 6a3ze naHHbIX, co3paHHoi EF Core, DeleteBehavior yctaHoBUT
nns orpaHunyenns SQL DELETE 3HaueHne NO ACTION, yTo Bbi3oBeT
c60ii yaaneHus v reHepaLmio UCKIKOUEHNS

3aBMCMMag CyLHOCTb yaanseTcs O6s3aTenbHble
CBSA3M
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Ta6nuua 8.1 (okoHuaHue)

BnusiHue YAaNneHUsa Ha 3aBUCUMYIO CYLLHOCTb Mo yMON4aHUio ansa

ClientCascade |[ng cywHocTei, otcnexusaemMbix DbContext, 3aBucumble
CYLLHOCTM BYAYT yAaneHbl Npy yaaneHUM CBS3aHHOM OCHOBHOM
cywHoctu. Ho ecnn EF Core He oTcnexuBaeT 3aBUCUMYIO CYLLHOCTb,
NpUMEHSIOTCS NpaBuna 6asbl AaHHbIX. B 6a3e AaHHbIX, CO3AaHHOM
EF Core, pns 310ro 6yaeT ycTaHOBNEHO 3HayveHue Restrict, yto
npvBeseT K C60t yAaNeHNUs 1 reHepaLmmu UCKIKYeHUs

31ech eCcThb IBa JeVCTBUSI, UbM MMeHa HauuHaloTcsI ¢ Client: ClientSet-
Null (mo6aBiieH B EF Core 2.0) 1 ClientCascade (mo6asien B EF Core 3.0).
OHM TTepeHOCsIT YacTh OIlepalyii 1Mo ymajeHuio 13 6a3bl JaHHbIX HA KIIK-
eHTa, T. e. B kox, EF Core. { cunuTalo, YTO 3TU [Ba BapuaHTa ObLIM J00aB-
JIeHbI JIJIs1 TIpeNoTBpallleHNsT Tpo6ieM, KOTOpble MOTYT BOSHUKHYTD B He-
KOTOpbIX 6a3ax MaHHBIX, TakKMX Kak SQL Server, Korma y CYIIHOCTel eCcTh
HaBUTAI[MOHHbIE CCbUIKM, KOTOPbIe BO3BPAILAIOTCS caMy K cebe. B aTmx
CTy4yastx BbI HOY4UTE cOOobIeHMe 00 ommbke ¢ cepBepa 6asbl JaHHBIX,
eCJTM MOTIbITaeTeCh CO3aTh CBOIO 6a3y JaHHbBIX, KOTOPYIO, BO3MOKHO, OY-
JleT HeMpoCTO AMArHOCTUPOBATD U TIPUBECTU B MOPSIAOK.

B 060ux ciaydasix 3T KOMaH[Ibl BBIMOMTHSIOT Koa BHYTpu EF Core, Ko-
TOPBIN JeaeT Ty ke paboTy, uTo U 6a3a NaHHbBIX C JeiicTBUIMU SetNull
1 Cascade cooTBeTcTBeHHO. Ho — 11 9T0 60nbinoe Ho — EF Core MoKeT mpu-
MEHUTb 3TU U3MEeHEeHUS, TOJIbKO eCIM Bbl 3arpy3WiM BCe COOTBETCTBYIO-
1Me 3aBUCUMbIe CYIIHOCTH, CBSI3aHHbIE C OCHOBHOI CYIITHOCThIO, KOTOPYIO
BbI cCOOMpaeTech yoaauThb. Eciu Bbl 3TOTO He caenaeTe, 6a3a JaHHBIX MTPU-
MEHUT CBOM IpaBWIa yOajeHus, YTO OOBIYHO MPUBOAUT K BHIOPOCY MC-
KJTIOUeHMS.

ClientSetNull ucnonb3yeTcs MO YMOJYAHUIO [JISI JOMOJHUTEbHbIX
cBsizeit, a EF Core ycTaHOBMT [IJisI BHEIITHETO KJII0Ua 3arpy>kKeHHO 3aBU-
cuMoli cymHocTy 3HaueHue null. Ecim Bel ucnonbsyete EF Core st cos-
IaHWS WY MUTpanuy 6a3bl JaHHbIX, EF Core ycTaHaBAMBAET IJIs TIPaBIAJI
yaoaneHust 6a3pl JaHHbIX 3HaUeHue ON DELETE NO ACTION (SQL Server). Cep-
Bep 6a3bl JAHHBIX HE BbIAACT MCKIIOUEHMS], €C/IM BaIly CYIIHOCTU UMEIOT
uykanyeckue cBsisu (possible cyclic delete paths B SQL Server). SetNull
YCTaHOBUT JJIs TIpaBWJI yaajaeHus 6a3bl JaHHBIX 3HaueHue ON DELETE SET
NULL (SQL Server), uTo 3aCTaBUT cepBep 6a3bl JAHHBIX BEIOPOCUTH UCKITIO-
yeHMe possible cyclic delete paths.

ClientCascade menaeT TO Xe camoe JIIsT KaCKaJHOTO yaaneHus: B 6ase
IIAHHBIX, TIOCKOJIbKY YAasseT BCe 3arpykeHHble 3aBUCUMbIe CYIIHOCTH.
OmnaTh Xe, ecin Bbl ucnonb3dyete EF Core s co3maHusl MM MUTPaLUA
6a3bl maHHbIX, EF Core ycTaHaBiaMBaeT IJIsT IpaBU/I yoajaeHus 6a3bl JaH-
HbIX 3HaueHue ON DELETE NO ACTION (SQL Server). Cascade yCTaHOBUT [JIJist
TIpaBWI yOaneHus 6as3bl JaHHbIX 3HaueHue ON DELETE CASCADE (SQL Ser-
ver), 4TO 3aCTaBUT cepBep 0a3bl JaHHBIX BHIOPOCUTDH MCKIIOUEHME POS -
sible cyclic delete paths.

NMPUMEYAHUE B goxkymenTauuu EF Core ecTb CTpaHMLia, ITOCBSI -
IIeHHass KacKaJHOMY YAAJeHMIO C OTPabOTaHHBIMM IIPUMeEpPaMMU;
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cM. http://mng.bz/nMGK. Kpome Toro, B BeTke Part2 pernosutopusi
GitHub ectb MomybHBIN TecT ChO8_DeleteBehaviour, comepskamnumii
TeCThI TI0 KaykI0MY M3 BbIIIEOTMCAHHbIX [TapaMeTpPOB.

B nuctunre 8.10 rmokasaH IpaBUIbHbINA CIIOCO0 MCITONb30BaHMsI Client -
SetNull u ClientCascade mpu ymaneHUM OCHOBHOM CyIIHOCTH. CyIIIHOCTb
M3 3TOTO JIMCTUHTA 3arpyskaeTcs ¢ Heobs3aTeNbHO 3aBUCUMOI CYIITHO-
CTbIO, Iae (10 YMOJYaHUIO) UCIIOIb3yeTcs cueHapuit ClientSetNull. Ho
TOT JKe Kop, OymeT paboTaTh 4151 ClientCascade, ecyin Bbl 3aTpy’kaeTe Ipa-
BUJIbHYIO 3aBUCUMYIO CYIITHOCTD UJIU CYIITHOCTH.

Jluctuur 8.10 YpnaneHue 0CHOBHOM CYLLUHOCTM C HE06S3aTeNbHOM
3aBUCMMOW CYLLHOCTbIO

var entity = context.DeletePrincipals <———— Yuraer ocHOBHYIO CyWHOCTb
.Include(p => p.DependentDefault)

.Single(p => p.DeletePrincipalld == 1); BKanio4aeT 3aBUCUMYIO CYLUHOCTD,

rae no yMoJ/I4aHUIK UCNoNb3yeTca
context.Remove(entity); 4—\ Aevicteue ClientSetNull
context.SaveChanges(); HactpanBaeT 0CHOBHYIO CYLHOCTb AN1S1 YAANEHUS
Boi3biBaeT MeTon SaveChanges, KoTopblii ycTaHaBNMBaeT
A9 ee BHELIHEro Knova 3HavyeHue null

O6paTuTe BHMMAaHMe: ey Bbl He BKIOuMTe MeTon Include wmin
Ipyroit crocob 3arpysky HeoOsI3aTeNbHON 3aBUCUMON CYIIHOCTH, Me-
TOn, SaveChanges BbI30BeT MCK/IOUeHMe DbUpdateException, MOCKONBKY
cepBep 6a3bl JaHHBIX COOOIIUT O HAPYIIEHMM OTPaHMUYEHMS BHENIHEro
kimova. OouH U3 croco6oB cornacoBaTh noaxopn EF Core K Heobs13aTeNb-
HOJI CBSI3U C ITOAXOIOM cepBepa 6a3bl JAHHBIX — YCTAHOBUTH 3HAUEHME
SetNull BmecTo ClientSetNull o ymMo/nI4aHuIO, CAe/laB OrpaHYeHue 110
BHEITHEMY KJII0UY B 6a3e maHHbIX ON DELETE SET NULL (SQL Server) 1 Bo3-
jarast Ha 0a3y JaHHBIX OTBETCTBEHHOCTDb 3a YCTAHOBKY [JisI BHEIIHEro
KToua 3HaueHus null. 3arpysuTe Bbl HEOOSI3aTebHYIO 3aBMCUMYIO CYIII-
HOCTb VJIM HET, pe3y/IbTaT BbI3bIBAEMOI'0 MeTo/a SaveChanges 6ymeT TeM
Ke: BHEITHWI KJTI0Y HeoO6s13aTe/TbHOI 3aBUCUMOJ CYIIIHOCTY OYIeT MMETb
3HauyeHue null.

Ho mmeiiTe B BuAy, 4TO HEKOTOPBIE CepBePhI 6a3 MaHHBIX MOTYT BO3-
BpalaTh OIIMOKY IPY CO3TaHuy 6a3bl JaHHBIX, €C/IM Y BaC eCTh IlapaMeTp
SetNull uam Cascade, 1 cepBepbl OOHAPYKMBAIOT BO3MOXHYIO ITUKINYe-
CKYIO CB$SI3b, HAMPUMep Mepapxuueckue gaHHbie. Bor mouemy B EF Core
ecTb ClientSetNull 1 ClientCascade.

MPUMEYAHUE Eciu Bl yopasisieTe CO30aHMeM UM MUTpaLiien
6a3bl JaHHbIX 3a mpepenamu EF Core, BaXKHO yOeIUThCS, UTO Orpa-
HMYEHME 110 BHENTHEMY K/TIOUY PeJISIIMOHHO 6a3bl JAHHBIX COOT-
BETCTBYET HACTPOJiKe OnDelete. B MpOTHMBHOM ciTyuae BbI ITOJIyUUTE
HeIlocjaeqoBaTe/IbHOE MOBeJeHNe, B 3aBUCUMMOCTY OT TOTO, OTC/Ie-
SKMBAETCS JIM 3aBUCUMAST CYIIIHOCTb.
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8.8.2 IsRequired: onpedenexue donycmumocmu 3HaqyeHus null
0N 8HeWHe20 Ko4a

B maBe 6 ommchkiBaeTcs, Kak MeTof IsRequired B Fluent API mo3Bojser
YCTaHOBUTD AOMYCTMMOCTh 3HaUeHMs null 111 cKaJISIpHOTO CBOJCTBA, Ta-
KOTO Kak CTpoKa. B cBSI3sX Ta ske KOMaH/ia yCTaHaBAMBAET AOITYCTUMOCTb
3HaueHMs null BHENIHEro KiTiova, KOTOpasi, Kak s yske TOBOPWJI, OTIpeersi-
eT, SIBJISIeTCS CBSI3b 00513aTeIbHO MU HET.

Mertop IsRequired HamboJIee IMOe3€eH B TEHEBBIX CBOMICTBAX, [TOCKOIBKY
B EF Core 110 yMo4aHMIO TeHEBbIE CBOJCTBA JOITyCKalOT 3HaueHue null,
a MeTof IsRequired MOXeT U3MEHSITh UX. B ciienyroniem JMCTUHTEe TTOKa-
3aH KJIacC CYHUHOCTU Attendee, KOTOPBI Mbl y3Ke MCIIOAb30BaIM paHee,
YTOOBI TIOKA3aTh CBSI3b «OAMH K OTHOMY». 3[€Ch JeMOHCTPUPYIOTCS IBE
IpyTye CBSI3U «OOUH K OJHOMY», MCIOJIb3YIOllMie TeHeBble CBOICTBA /ISl
CBOMX BHEIIIHMX KJIIOUEeiA.

Jiuctunr 8.11  Knacc cywHoctu Attendee U Bce ero cBsiau

public class Attendee BHewHui KNoY AN ceasu
{ «OAMH K 0fHOMY», Ticket
public int Attendeeld { get; set; }

. . HasurauuoHHOe CBOICTBO, KOTOpOE
public string Name { get; set; } W P

o6pauwaetcs K cywHoctu Ticket

public int TicketId { get; set; }
public Ticket Ticket { get; set; }

public MyOptionalTrack Optional { get; set; } <=
public MyRequiredTrack Required { get; set; }

}

HaBurauuoHHoe CBOWCTBO C UCMONb30BAHUEM TEHEBOTO HaBuraumnoHHoOe CBOICTBO, MCMONb3YIOLLEE TEHEBOE
CBOICTBA /191 BHELIHETO Ktoya. Mcnosib3yeM KoMaHabl CBOICTBO ANA BHELLHEro KAkua. Mo ymonuaxuio
Fluent API, yTo6bl CKa3aTb, YTO BHELUHMI K/HOY He BHELLHMIA KNlo4 AonycKaeT 3HaueHue null, nosatomy
AonyckaeT 3Ha4eHua null, noatomy cBa3b aBAseTCA CBA3b He ABNAeTCs 06513aTeNbHON
06s3aTeNbHON

HaBuranymonHoe cBOMCTBO Optional, MCIIONB3yIOIIee TEHEBOE CBOICTBO
IIJISI CBOEr0 BHEITHEro K/II04a, HAaCTPOEHO I10 COIAIeHn0. DTO O3HAYaeT,
YTO TeHEeBOE CBOJVICTBO OCTaeTCs 3HaUeHMeM, morryckatomym null. Cremo-
BaTeJIbHO, OHO SIBJISIETCSI HEOOSI3aTeNbHBIM, ¥ €C/IM CYIIHOCTb Attendee
ypajieHa, TO CyIIHOCTb MyOptionalTrack He ygangercs.

[T HaBUTALIMOHHOTO CBOVCTBA Required B cCefymooIneM JMUCTUHTE
npencraBieHa KoHouryparus Fluent API. 3gech MCIonb3yeTcs MeTOZ
IsRequired, 4TOOBI CHenaTh HaBUTALIMOHHOE CBOJCTBO Required o6s3a-
TeIbHbIM. Y KaXKIO¥ CYIIHOCTM Attendee MOMKHA OBITH CYNTHOCTH MyRe-
quiredTrack, mpucBOeHHas CBOJCTBY Required.

Jiuctuur 8.12  Kondwurypauusa Fluent APl knacca cywHocTu Attendee

public void Configure
(EntityTypeBuilder<Attendee> entity)
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YcraHasnuBaer HaBUrauMOHHYH0 CBA3b «OAUH K OAHOMY» AN CBOICTBA

{ Ticket, y KoToporo ecTb BHeLHMI KNtoY, ONpeAeneHHbIi B Knacce Attendee
entity.HasOne(attendee => attendee.Ticket) <
.WithOne(attendee => attendee.Attendee) YcTaHaBnMBaeT CBOMCTBO, ABNSIOLEeCs
.HasForeignKey<Attendee> BHELUHMM KIto4OM. BaM HyHO
(attendee => attendee.TicketId) npeaoCcTaBUTb TUM KAACCA, T. K. BHELUHMI
.IsRequired(); KNKOY MOXKET 6bITb B OCHOBHOM MU

B 3aBUCMMOM K/aCcCe CYLHOCTH
entity.HasOne(attendee => attendee.Required)

.WithOne(attendee => attendee.Attendee) YcTaHaBNMBAET HaBUFALMOHHYIO
.HasForeignKey<Attendee>( CBA3b «OAUH K OAHOMY» ANq
"MyShadowFk") csoiictBa Required, ans kotoporo
.IsRequired(); - He onpefeneH BHELWHUI Koy
}
Ucnonb3syet metoa HasForeignKey, KoTopbiii npuHuMaeT cTpoky, Ucnonb3yer IsRequired, 4to6bl co06LmTD,
T. K. 3T0 TEHEBOE CBOMCTBO M HA HETO MOXHO COCNATbCA TObKO YTO BHELUHMI K/IOY HE MOXET UMETb
Nno UMeHW. 3aMeTLTe, YTO Bbl CAMM 33aAaETe UM 3HaueHue null

MO3KHO 6bLJI0 OBI OITYCTUTH KOH(GUTYPAIMI0 HABUTALIMOHHOTO CBOJCTBA
Ticket, Tak Kak oHa OymeT MPaBMIbLHO HACTPOEHA B COOTBETCTBUM C IIpa-
Bwiamu «I1o cornmanieHn0», HO Mbl OCTaBMM €€, YTOOBI MOSKHO ObIIIO CpaB-
HUTD ee ¢ KOHGUTypalyeil HABUTaI[MIOHHOTO CBOCTBA Required, KoTopoe
MCIIONb3yeT TeHEeBOe CBOICTBO BHelllHero kiwoua. Konburypaius HaBu-
rallIOHHOTO CBOJCTBa Required Heo6XomyMa, IOTOMY UTO MeTo[ IsRe-
quired M3MeHsIeT TeHeBOe CBOJCTBO BHEILIHETO KJKya C JOITyCKalolero
3HaueHue null Ha 3HAUYeHMe, He AOIMYCKAIOIIee ero, uTo, B CBOIO ouepenp,
Jle7IaeT CBSI3b 00sI3aTeNTbHOIA.

TUN U COMNALLEHMA NO MMEHOBAHUIO BHELUHUX KJTHOYENA
C TEHEBbIMM CBOMCTBAMM

O6paruTte BHMMaHMe, KaK JUCTUHT 8.12 cchUlaeTcsl HA TEHEBOE CBOW-
CTBO BHEIIHEro KJua: HY>KHO MCIIOIb30BaTh MeTOA, HasForeignKey<T>
(string).Knacc <T> coobmuiaet EF Core, rie pa3MecTUTb TEHEBOE CBOVICTBO
BHEIIIHEero K/TI0Ua: 9TO MOXKET ObITb MO0 KOHEIL CBSI3YU «OAVH K OTHOMY»,
J60 KJIACC CYITHOCTY CBSI3YU «OAVH KO MHOTUM».

CTpoKOBbIN MMapaMeTp MeTona HasForeignKey<T>(string) mo3BossieT
OIpenenuTb UMSI TEHEBOTO CBOMCTBA BHELIHEro Kiroua. MOKHO UCIOJIb-
30BaTh JII0O0e UMSI; He HY>KHO MPUIePXKUBAThCS MMeHOBaHus «I1o cora-
IIEHNIO», YKa3aHHOTO Ha puc. 8.3. Ho HY)XKHO OBITh OCTOPOKHBIM, UTOOBI
He UCIIOIb30BaTh MMS CYIIECTBYIOIIETO CBOMCTBA M3 Kjacca CYIIHOCTH,
Ha KOTOPBIN Bbl HALIEJIWJINCh, TIOTOMY UTO TaKO¥ MOAX0J, MOXeT IIpUBec-
TU K CTPAaHHOMY TIOBeJIeHUIO (€C/IM BbI BCe 3Ke BblOepeTe CYIeCTBYIOIIee
CBOJCTBO, TO TIpeAYIIPEXXOeHNSI He OYHeT, TOCKOIbKY Bbl MOXKETE ITOIIbI-
TaTbCSI OTNIpeNeUTb HETEHEBOJ BHEIIHUI KITI0Y).



318

Masa 8 Kouguzypuposarue cesn3seii

8.8.3 HasPrincipalKey: ucnonb3oeaHue anemepHamugHoz20

YHUKQJIbHO20 K/1lo4a

B Hauasie 9T0Ji 1aBbl S YIIOMSIHY/I TEPMUH a/1bMepHAMUEHbLI KoY, CKa-
3aB, UYTO 3TO YHMKAJIbHOE 3HaueHMe, HO He IEPBUYHBIN KiIto4. S puBen
NpyUMep aJIbTEPHATUBHOTO KJlloua 1oJ, Ha3BaHMeM UniqueISBN. OH mnpe[-
CTaBJisIeT COO0V YHUKAIbHbIN KITH0Y, KOTOPBIi HE SIBJISIETCS ITePBUYHBIM
(kak BbI TOMHUTE, ab6peBuaTypa ISBN osHauaet International Standard
Book Number (MesxmyHapOIHbIN CTAaHAAPTHBIN KHMKHBIN HOMED), Mpe] -
CTaBJISIONIVIT CO60I YHUKAIbHbIN HOMED JJIsl KasKI0 KHUTH).

A Teriepb pacCMOTPUM APYroii mpumMep. B crnemyroniem 1McTUHre CO34a-
€TCSI KJIacC CYI[HOCTH Person, KOTOPBIN MCIIOIb3yeT OObIYHbIN ITePBUYHBIN
KJTIOU TUIIA int, HO MbI GyIeM MCIOb30BaTh UserId B KauecTBe ajbTep-
HaTMBHOTO KJTI0YA JIJIs CBSI3U C KOHTAKTHOM MHbOpMalueit, moka3aHHO!
B icTUHTe 8.14.

Jiuctunr 8.13 Knacc Person c Name, B3aTbiM U3 aBTOpu3aumu ASP.NET

public class Person

{
public int Personld { get; set; }

) ) ConepuT YHUKaNbHbIi
public string Name { get; set; } WAEHTUGUKATOP YenoBeka
public Guid UserId { get; set; } HaBurauuoHHoe CBOWCTBO,

cesizaHHoe ¢ Contactinfo

public ContactInfo ContactInfo { get; set; } <€«——

Jiuctuur 8.14 Knacc ContactInfo c UserIdentifier B KauectBe
BHELLHero Knaw4a

public class ContactInfo

—

{
public int ContactInfold { get; set; }

Userldentifier ucnonb3yerca
public string MobileNumber { get; set; } B KaYECTBE BHELIHEro Koua
public string LandlineNumber { get; set; } ANA cylHocTH Person Ans cesizn

¢ Contactinfo
public Guid UserIdentifier { get; set; }

}

Ha puc. 8.11 moka3zanbsl KoMmaHAbl KoHUrypaunuu Fluent API, B koTo-
DBIX MCIIONb3yeTCsl albTepHATMBHBIN K/II0OY B KjIacce CYIIHOCTU Person
B KauecTBe BHeIIHero KJIoua B Kiacce cyluHocT# ContactInfo.

BoT HecKkonbKO MpuMevaHuit KacaTeabHO albTepHATUBHBIX KII0Uelt:

= y Bac MOTYT ObITh COCTaBHbIE aJIbTePHATUBHbBIE KITIOUM, COCTOSIINE
U3 OBYX WK Gojiee CBOJCTB. PaboTaroT ¢ HMMU TaK 3Ke, KaK U C Co-
CTaBHBIMM KJIOUaMM: WUCIIO/Ib3ys AQHOHMMHBIN TUI, HaIpuMep
HasPrincipalKey<My(Class>(c => new {c.Partil, c.Part2});
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YHUKaAbHbIE (CM. pa3gen 7.10) 1 ajbTepHAaTUBHbIE KIIOUM pasanya-

10TCS1, ¥ 17151 GM3HEeca HY>KHO BbIGpATh MpaBUIbHBIN BapuaHT. BoT He-

KOTOpPbIE OTINYMSI:

— YHUMKaJbHbIE KTIOUM TaPaHTUPYIOT YHUKATbHOCTD KaXXI01 3aMUCH;
X HeJIb3S UCII0JIb30BaTh BO BHEIIIHEM KJIIOUE;

— YHUKaJbHbIE KJII0UM MOTYT MMeTb 3HaueHue null, a aJibTepHATUB-
HbIe — HET;

— 3HaueHMs] YHUKAJIbHBIX K/TIOUeii MOKHO OGHOBJISITh, & 3HAUEHMSI
aJabTepHATMBHBIX KiTtoueil — HeT (cM. http://mng.bz/vzEM);

MOXXHO OTIpeenTb CBOMCTBO KaK aBTOHOMHBIN a/bTepHATUBHBII

KJII04 c ToMoIbio KomaHabl Fluent APImodelBuilder. Entity<Car>().

HasAlternateKey(c => c.License-Plate), HO B 3TOM HeT HEOOXOIM-

MOCTHU, IOTOMY YTO, UCIIONb3ysd MeToA, HasPrincipalKey 1y aBToMa-

TUYECKOI YCTAaHOBKU CBSI3U, BbI PETUCTPUPYETE CBOVCTBO KakK ajb-

TepHATUBHBIN KJIIOU.

MeTop HasPrincipalKey HaknappiBaeT

5 orpanuyenue Ha Userld; oH ponmxen
erson
6bITb YHUKaNbHBIM
Personld: int \/ KomaHgp! Fluent API
Name:string | modelBuilder.Entity<Person>()
Userld: Guid HasPrincipalKey ykasbiBaet EF Core .HasOne(p => p.ContactInfo)
ucnonb3osathb ceolictao Userld .WithOne () |
i B KayecTse K/1lo4a BMeCTo 06bI4HOro .HasForeignKey<ContactInfo> ]
=> p.UserIdentifier
Contactinto MICPEUHOT KII0"a, Personld \\‘I:.Ha;grincgpalKeY<Person> 1
Contactinfold : int (¢ => c.UserId);
MobileNumber : string
Userldentifier: Guid

Mertop, HasForeignKey onpepenser csoiicteo
Userldentifier kak BHewWHMA Koy

Puc.8.11 Fluent APl yctaHaBnuBaeT cBfi3b «OAUH K OAHOMY» C MOMOLLbIO CBOMCTBA
UserId, KOTOpoe COAEPXKUT YHUKAIbHbIN UAEHTU(DUKATOP YeNloBeKa B KauecTBe
BHELUHEero Kw4a anga ceasm ¢ ContactInfo. Komanpa HasPrincipalKey onpepensier
cBOMCTBO UserId KaK anbTepHaTUBHbIN K/HOY U CO3AaET CCbIIKY OFPaHUYEHUs No
BHELLUHEMY K/Ilouy Mexay cBoicTBoM UserIdentifier B cywHocTn ContactInfo

1 UserId B cywHOCTH Person

MeHee ucnone3yembie napamempel 6 cessax Fluent API

B sTom pasgelsie KpaTKO YIIOMMHAIOTCS, HO He pacCMaTpUBAIOTCS IOJ -
pobHO, nBe KomaH bl Fluent API, KoTopble MOXKHO MCITOJIb30BaTh /IS Ha-
CTPOVIKU CBSI3€M.

HasConsTRAINTNAME: HACTPOMKA MUMEHU OrPAHUYEHUS
MO BHELWWHEMY KJ1IOYY

MeTop HasConstraintName Mo3BoJisieT YCTaHOBUTb MMSI OTpaHUMYEHUST 110
BHEIIHEMY KJII0UY. DTO MOXKET ObITh II0JIE3HO, €C/IN BbI XOTUTE ITePeXBaTUTh
MICK/TIOUeHMe TPV BOSHUMKHOBEHMY OIIMOOK BHEIITHETO K/IIoua 1 UCII0/Ib30-
BaTh MMs OrpaHMYeHMsI, YTOObI COCTaBUTh Gosee yoo6HOe coobiieHe 00
ommbke. B 3T0i1 cTaThe IMOKa3aHO, KaK 3TO caenath: http://mng.bz/4ZwV.


http://mng.bz/vzEM
http://mng.bz/4ZwV
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MeTtaData: OCTYN K UHOOPMALLIUA O CBA3U

CBoJicTBO MetaData oGecrieunBaeT JOCTYII K JaHHBIM CBSI3V, HEKOTOPbIE
13 KOTOPBIX TIpeHa3HaueHbl JJ1 YTeHUS U 3anmcu. [IoCTyrn KO MHOTOMY
M3 TOTO, YTO MIPeAOCTaBISIET CBOMCTBO MetaData, MOXKHO TOMYUYUTh Yepes
orpeiesieHHbIe KOMaH/Ibl, TaKMe Kak IsRequired, HO eIV BaM HY>KHO UTO-
TO HeOOBIUHOE, IIOCMOTPUTE Pa3/IMUHbIe METOAbI ¥ CBOVICTBA, IO Ie PsKIA-
Baemble CBOVCTBOM MetaData.

AnbmepHamueHble cnocobbi omobpaxceHus
cywHocmeli 8 mab6auybl 6a3el OAHHbLIX

VHorga 6pIBaeT 1Mosie3HO He 0TOOPakaTh KJIACC CYLITHOCTH B TAGMUILY 6a3bl
IAHHBbIX «KaK eCTb». BMecTo CBsI3y MeXKIy ABYMS KJIaccaMy, BO3SMOXKHO,
BbI 3aX0TUTe 00beAVHUTH 06a Kaacca B OgHY Tabauiry. Takoii MoaAxop, 1mo-
3BOJISIET 3aTPYKATh TOIBKO YaCTh TAGIMIIBI ITPY MCITOIb30BAHMI OTHOIM 13
CYIIHOCTEIA, YTO YIYYIIUT MPOV3BOAUTENBHOCTD 3aIIpoca.

B sTOM pasmene omucaHbl ISTh aJbTEPHATUMBHBIX CIIOCOOOB OTOGpPaA-
SKEeHMST KIacCoB B 6asy JaHHbBIX. Y KakKIOr0 M3 HUX €CTh MPeMMYIIecTBa
B OTIpeleJIeHHbIX CUTYalIMIX:

cobcmeeHHvle munst (Owned types) — TO3BOJSIET 0OBEIVMHUTD KJIacC
B TaGIUITY KJIacca CYI[HOCTU. DTOT CITOCO6 MOJIe3€eH JJIsl UCTIOTbh30Ba-
HMST OOBIYHBIX KJIACCOB [IJIST TPYIIIIMPOBKY TAaHHBIX;

mabnuya Ha uepapxuto (Table per hierarchy, TPH) — 1103BOJISIET COXpa-
HSITh HabOp YHACTeIOBaHHBIX KJIACCOB B OAHO Tabnuile, HaIIpuMep
KJ1accol Dog, Cat 1 Rabbit, KoTOpbIe HacmeQyOTCA OT Ki1acca Animal;
ma6bnuya Ha mun (Table per type, TPT) — oTOOGpaskaeT KaXKIbIi Kacc
B OTOEJIbHYIO TabNMuIly. DTOT IToaXo[ paboraet Kak 1 TPH, 3a mckio-
YeHMEM TOTO, UTO KaKIbIil KJIacC OTOOpaskaeTcss B OTAEIbHYIO Tab-
nuny;

pasdenenue mabauyst (Table splitting) — MO3BOJIIET OTOOPA3UTh HeE-
CKOJIBKO KJIACCOB CYIIHOCTEI B OMHY Ta0MUILy. DTOT CIOCO6 TojIe3€eH,
KOTJja HEKOTOPbIe CTOMOIBI B TAOIMIEe UMTAIOTCS yalle, Y4eM ApyTrue;
koHmetiHep ceolicme (Property bag) — Mo3BossieT cO3AaTh KIacC CyIII-
HOCTU C TIOMOIIbIO CJIOBApsi, KOTOPBIN laeT BO3MOKHOCTb CO3/aTh
oToOpaskeHue TIpu 3amycke. KoHTeliHepbl CBOJCTB TaKKe VCIIONb-
3YIOT Be Ipyrue QYHKIMM: OTOOpaskeHMe OIHOTO M TOTO Ke THUIIa
B HECKOJIBKO Ta6/INUIIL M MCIIOTb30BaHMe MHIEKCATOpa B KIaccax CyIIl-
HOCTHU.

8.9.1 (CobcmeeHHbIe munel: dobassieHue 06bIYHO20 Kaacca

6 Kaiacc cywiHocmu

B EF Core ecTb co6cmaeHHble Munbl, TO3BOJISIONINE OIPEeNeIsaTh KIacc, Co-
JlepsKaliuii ey IPyIIny JaHHbIX, TAKMX KakK aJpec Uiu AJaHHbIe ayauTa,



AnbmepHamueHsie cnoco6bl 0MmoopaxrceHuUs cyujHocmeti 8 maénuysl 6assvl OAHHbIX 321

KOTOpbIe BbI, BO3MOXKHO, 3aXOTUTE MUCIIOb30BATh B HECKOMBKMUX MeCTax
cBoeil 6a3bl TaHHBIX. Y KJIacca COOCTBEHHOTO TUIIA HET CBOEro MepBUY-
HOTO KJTIIOYa, MOITOMY Y HErO HeT CBOei MIAeHTUYHOCTH; OH MOJaraeTcst
Ha YHUKAJIbHOCTH CYI[HOCTY, KOTOpas «Bjaageer» M. [0OBOPS TepMUHAMMU
MpPeMEeTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHMS, COOCTBEHHBIE TUIThI
U3BECTHBI KaK 005eKMbl-3HAUEHUS.

EF6 Co6ctBenubie Tunbl EF Core aHa/OrMUHbI CJIOKHBIM TUIIAM
EF6.x. Camoe 60/1blii0e M3MeHeHe 3aK/II0YaeTCsI B TOM, UTO HY>KHO
CrlelaJbHO HAaCTPOUTh COOCTBEHHBIN THUII, TOrga Kak EF6.x cum-
TaeT 110607 Kiaacc 6e3 MePBUUYHOIO K/I0Ya COXKHBIM TUIIOM (UTO
MOYKeT BbI3bIBaTh OIIMOKM). CobcTBeHHble TuIbl EF Core mmeror
IIOTIOTHUTENIbHYI0 (YHKIIMIO [0 CpaBHEHMIO ¢ peanm3anneir EF6.x:
JaHHble B COGCTBEHHOM THUIIE MOXKHO HACTPOUTH IJISI COXPaHEHMS
B OTHEIbHOI CKPBITOI Tab/u1ie.

Bort nBa crioco6a MCIT0b30BaHMsI STUX TUIIOB:

= IaHHble COGCTBEHHOIO THUIIA XPAHSITCS B TO ke Tab/uliie, B KOTOPYIO
oTo6GpaskaeTcs KJ1acc CYIHOCTH;

= IaHHble COOCTBEHHOTIO TUIIA XPaHSITCS B OTHEIbHO OT Kjlacca CYIIl-
HOCTY Tab/Iuie.

OAHHbIE COBCTBEHHOIO TUMA XPAHATCA B TOW XXE TABJIULIE, YTO
1 KJTIACC CYLLHOCTHU

B xauectBe mpuMepa COOGCTBEHHOI'O TUIIA MbI CO3JaMM KJIaCC CYIIIHOCTY
OrderInfo, KoTopoMy TpeGytoTcs nBa agpeca: BillingAddress u Delive-
ryAddress. OTu aapeca IpeACcTaBISIIOTCS KiiaccoM Address, IMTOKa3aHHbIM
B CIeAYIOLIEM JIMCTUHTEe. MOKHO ITOMETUTh Kiacc Address KaK COOCTBEH-
HBIVi TUII, 106aBUB K HeEMY aTpubyT [Owned]. Y cOGCTBEHHOIO TUIIA HET
MePBUYHOTO K/IK0Ya, Kak IT0OKa3aHO B HMKHEN 4aCTy JIMCTUHTA.

Jiuctunr 8.15 Cob6cTBeHHbIN TMN Address, 32 KOTOPbIM CleAyeT Kiacc
cywHoctn OrderInfo

public class OrderInfo <

{

Knacc cywHoctn Orderinfo ¢ nepeuuHbIM
KNOYOM 1 ABYMS afipecamu

public int OrderInfold { get; set; }

public string OrderNumber { get; set; } [isa pasHbix knacca Address.

public Address BillingAddress { get; set; } flaHble kakaoro Takoro

public Address DeliveryAddress { get; set; } Knacca GyayT BAtoUeHb!
} B Tabnuuy, B KOTOPYHO

orobpaxaetcs Orderlnfo

[Owned] <
public class Address < Atpu6yT [Owned] coobuiaer
{ EF Core, uTo 3T0 COGCTBEHHDIN TUMN

public string NumberAndStreet { get; set; } | Y cobcreeHHoro Tuna
public string City { get; set; } HET NepBMYHOTO K/oua
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public string ZipPostCode { get; set; }
[Required]

[MaxLength(2)]

public string CountryCodeIso2 { get; set; }

[TockoabKy MbI 106aBWIIM aTPUOYT [Owned] B Kitacc Address ¥ ITOCKOJIb-
KY MbI MCITOTb3yeM COOCTBEHHBIN TUIT B TOV JXe TabauIle, HAM He HY)XHO
ucnonab30BaTh Fluent API 111 HacTpoiikKM COGCTBEHHOTO THITa. TaKoi Mo/ -
XOJI 9)KOHOMMUT BpeMsi, 0COOEHHO ec/ii COOCTBEHHBIN TUIT MCITOJIb3YETCSI BO
MHOTMX MeCTax, IOTOMY YTO HaM He HYKHO IucaTh KoHpurypamuo Flu-
ent APIL.

Ho ecitut BbI He XOTUTE UCHOAB30BaTh aTpMOYT [Owned], TO B clemyo-
LIeM JIMCTHMHTe IToKa3aHo, Kak Fluent API coo6iiaet EF Core, uTo cBOiicTBa
BillingAddress u DeliveryAddress B kiacce CymHOCTM OrderInfo — 3TO
COOCTBEHHbIE TUITHI, 4 HE CBSI3N.

Jiuctunr 8.16 Fluent API ansa HacTpoitku co6cTBEHHbIX TMMOB B OrderInfo

public class SplitOwnDbContext: DbContext
{

public DbSet<OrderInfo> Orders { get; set; }

) Wcnonb3syer metos OwnsOne,
//.. OCTanbHOW KOA yAaneH Ana ACHOCTH;

4T06bI C006WMTL EF Core, uto
cBoiictBo BillingAddress -

3T0 COGCTBEHHbIA TMN 1 YTO
AaHHbIe HYXXHO A06aBUTb

B CTONGLbI B TaGAuLe, B KOTOPYHO
otobpaxaetcs Orderlnfo

protected override void OnModelCreating
(ModelBuilder modelBuilder)

modelBulder.Entity<OrderInfo>()

Bbi6upaer .OwnsOne(p => p.BillingAddress); «——
BRagenbua modelBulder.Entity<OrderInfo>() [oBTOpSIET NpOLIECC ANS BTOPOro
co6CTBEHHOrO TMNA .OwnsOne(p => p.DeliveryAddress); | cBoicTBa, DeliveryAddress
1
}

B pesynbTaTe y Hac ecTh TabIMIIa, ComepiKamias IBa CKaJISIPHBIX CBOI-
CTBA B Kjacce cylmIHOCTU OrderInfo, 3a KOTOpBIM CJIEAYIOT IBa Habopa
CBO¥CTB Kjacca Address, oguH ¢ npedurcoM BillingAddress_ u BTOpOi1
¢ mnpedurcom DeliveryAddress_. ITOCKOIBKY CBOJCTBO COGCTBEHHOTO
THUIIA MOXET MMeTh 3HaueHue null, Bce cBOJiCcTBa XpaHSTCS B 6a3e TaHHbIX
B BUe CTOJOIIOB, AomycKatonyx 3Hadyenye null. CBoiicTBo CountryCode-
Iso2 u3 muctuHra 8.15, HampuMep, IoMeveHo Kak [Required], mosTomy
OHO He IOJKHO MMeTh 3HaueHus null, Ho, YTO6bI pa3pennTh Hy/IeBOe 3Ha-
yeHue cBolicTBa Ojis BillingAddress uan DeliveryAddress, OHO XpaHUT-
cs1 B cTonbue, momyckamoiieM 3Hauenue null. EF Core menaeT 3T0, YTOGBI
OTIpPeNeNnTb, HY;KHO JIM CO3JaBaTh SK3eMIUISIP COOCTBEHHOTO THUIIA MPU
YTEHUY CYLIIHOCTU, COepsKalleil COGCTBEHHBIN THUIL.

ToT (akT, YTO CBOJCTBO COOCTBEHHOTO TUIIA MOXXET MMETh 3HAUeHMe
null, o03HavaeT, YTO COGCTBEHHBIE TUITBI BHYTPU KJIacca CyNIHOCTY XOPO-
IO MOAXOOAT IJISI TOTO, UTO B IPeLMeTHO-OPUEeHTUPOBAHHOM IIPOEKTU-
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POBaHMM Ha3bIBaeTCS 00BeKmM-3HaueHue. Y 00beKTa-3HaueHNsT HeT K/TIova,
¥ IBa 00beKTa-3HAUEHMs C OAMHAKOBBIMM CBOMCTBAMM CUMTAIOTCS PaB-
HbIMM. TOT (aKT, YTO OHM MOTYT MMeETh 3HaueHMe null, MO3BOMSIET VC-
II0JTb30BATh «ITYCTOV» 0ObEKT-3HAUEHNE.

MPUMEYAHUE CobGcTBeHHbIe TUIIbI, OOITyCKAKOIIXe 3HaueHle
null, 6sutn BBegens B EF Core 3.0, HO y HUX ObLIM ITPOOGIEMBI C ITPO-
mn3BoauTenbHOCTHIO. (SQL ucmonb3yeT LEFT JOIN.) B EF Core 5 3T
Mpo6JIeMbl GBLITY UCTTPABIIEHbI.

B cnenymouiem nucTHHTe MoKa3aHa yacTb komaHabl SQL Server CREATE
TABLE, kotopyto EF Core co3paeT gjst kiacca cymHoctu OrderInfo, mc-
TIOJB3YSI coTyalieHue 06 MMeHax.

Jiuctunr 8.17 Komanpa SOL CREATE TABLE, nokasbiBarowias UMeHa
cTon6u0B

CREATE TABLE [Orders] (
[OrderInfoId] int NOT NULL IDENTITY,
[OrderNumber] nvarchar(max) NULL,
[BillingAddress_City] nvarchar(max) NULL,
[BillingAddress_NumberAndStreet] nvarchar(max) NULL,
[BillingAddress_ZipPostCode] nvarchar(max) NULL,
[BillingAddress_CountryCodeIso2] [nvarchar](2) NULL —<—

Y cBoicTBa ecTb
atpu6yT [Required],
HO OHO XpaHuTCA
KaK 3HaueHue,

[DeliveryAddress_City] nvarchar(max) NULL, ponyckaiouwee null,
[DeliveryAddress_CountryCodeIso2] nvarchar(max) NULL, Ans 06paboTku
[DeliveryAddress_NumberAndStreet] nvarchar(max) NULL, HyNeBoro aapeca
[DeliveryAddress_CountryCodeIso2] [nvarchar](2) NULL, <—— gyicrasnenus
CONSTRAINT [PK_Orders] PRIMARY KEY ([OrderInfoId]) cueTa/BoCTaBKM

);

ITo yMO/IUaHMIO Kaska0e CBOICTBO MM T10jie B COOCTBEHHOM TUIIE Xpa-
HUTCS B CTOJIOIE, MOMyCcKaeM 3HaueHue null, gaxke ecin oHM He H0-
myckaioT 3Toro 3HaueHus. EF Core menaeT 3To, UTO6bI BbI MOI/IM HE CO3-
JaBaTh M He Ha3HAUaTh SK3EeMILISIP COOCTBEHHOTO TuIla. BceM cronbiam,
KOTOPBIE UCIIONb3YyeT 3TOT TUIIL, ycTaHaBauBaercs: 3HaueHne NULL. U ecsin
CYITHOCTb C COOCTBEHHBIM TUIIOM CUMTHIBAETCS M BCE CTOJIOIBI COOCTBEH-
Horo tuma umeroT 3HaueHue NULL, o1 cBOMCTBA COOCTBEHHOTO THUIIA
yCTaHaB/IMBaeTCs 3HaueHue null.

Ho B EF Core 5 6buta o6aBieHa GyHKIVS, ITO3BOJSIONIAS YKa3aTh, 4YTO
TpebyeTcst COGCTBEHHBIN THUIT, TO €CTh UTO OH BCEra JO/KEH ITPUCYTCTBO-
BaTh. [l 3TOTO B HABUTaAlLIMOHHOE CBOICTBO DeliveryAddress OrderInfo,
oTOOpaskaemMoe B COOCTBEHHBIN TUIT (CM. CIEIYIONINIA TMCTUHT), JOOaBJISI-
ercs metop Fluent API IsRequired. Kpome Toro, 3Ta GYHKIMS ITO3BOJISI-
eT YIPaBJISITh AOMYCTUMOCTbIO 3HAUeHMit null [AJis OTHEeNbHBIX CTONGIIOB,
YTOOBI CIeHOBaTh OOBIUHBIM MpaBuiam. Ctonber DeliveryAddress_Coun-
tryCodelIso2 u3 nuctuura 8.17, Hanpumep, Teriepb NOT NULL.
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Juctunr 8.18  Fluent APl ana HacTpoiiku CO6CTBEHHbIX TUMOB
B OrderInfo

protected override void OnModelCreating
(ModelBuilder modelBuilder)
{
modelBulder.Entity<OrderInfo>()
.OwnsOne(p => p.BillingAddress);
modelBulder.Entity<OrderInfo>()
.OwnsOne(p => p.DeliveryAddress);

modelBulder.Entity<OrderInfo>()
.Navigation(p => p.DeliveryAddress)

Bbi6upaeT HaBUraumMoHHoe
coiicTBo DeliveryAddress

-IsRequired(); "__________W MpumeHeHue MeToaa IsRequired o3Hauaer, uto cBOMCTBO

} DeliveryAddress He BOMKHO GbITb HYNEBbIM
Hcrionp30BaHye COOCTBEHHBIX TUIIOB MOKET [IOMOYb BaM OpraHm3oBaThb
Bally 6a3y JaHHbIX, IPEBPATUB IPYIIIbI JAHHBIX B 3TU TUIIbL. DTO YIIPOLIA-
eT pa60Ty C I'pynramu JaHHbIX, TAaKMMM KaK Address U T. ., B BallleM Koze.

BOT HECKONIBKO 3aKIIOUUTEIBbHBIX MOMEHTOB, KaCarUXCs COOCTBEHHBIX
TUITIOB, XPaHAIINMXCS B K/IacCe CYIIIHOCTHU:

= HaBUTAIlMOHHbIE CBOJICTBA COOCTBEHHOTO TUIIA, TaKMe Kak Billing-
Address, cO30al0TCSd aBTOMaTU4YeCKY U 3aIlONHSIOTCS JaHHBIMU NIpU
YTeHUM cyiHocT. MeTon Include wunm mo6as mpyrast opMa sarpys-
KU CBsI3€ii He TpebyeTcs;

= IIxynu Jlepman (@julielerman) orMeTnsa, 4To COGCTBEHHbBIE TUITbI
MOTYT 3aMEHUTD CBSI3U «OIVH K HYJTIO UJTY K OJ[HOMY», 0COGEHHO eC/IN
COOCTBEHHDIN TUM He6ObIoM. OHY 06/1aIa0T JAyUIeit TPOU3BOIN-
TeJbHOCTBIO U 3arpy’kKaloTcs aBTOMaTUYeCKU. DTO O3Ha4YaeT, YTO OHU
OB ObI 60JTee TTOAXOMSIIMMY peanusanusamu PriceOffer, UCIIONb-
3yeMoro B npmwioxkenuu Book App;

» COOCTBEHHbIE TUITHI MOTYT ObITH BJIOKEHHBIMN. MOKHO CO3/1aTh CO6-
CTBEHHBI TUII CustomerContact, KOTOPBIA, B CBOIO OUepellb, COLEP-
SKUT, HATIpUMep, COOCTBEHHBIN TUI Address. Eciiu BbI Mcmonb3yeTte
TuI CustomerContact B Ipyrom Kjacce CyIIHOCTY — Ha30BeM ero Su-
perOrder, — TO Bce cBoiicTBa CustomerContact u Address 6yOyT mo-
GaBjIeHbI B TaOIUILy SuperOrder.

OAHHbBIE COBCTBEHHOIO TUMA PASMELLAIOTCS B OTAEJ/IbHOMN
OT KJIACCA CYLWWLHOCTU TABJIULLE

IOpyroit coco6, kKotopsiM EF Core MOXeT COXpaHSIThb JaHHbIe BHYTPU
COGCTBEHHOTO TUTIA, — 3TO OTHeTbHAs TAGMNUIIA, a He Tabiniia Kiacca Cyml-
HOCTHU. B 3TOM puMepe MBI CO3MaauM KIacC CyLHOCTH User, y KOTOPOTO
eCTb CBOMCTBO HomeAddress Tuma Address. B aTom ciydae mbl 106aBisseM
BBI30B MeTo/a ToTable mocie meToga OwnsOne B Kofie KOH(PUTypalyun.
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Jiuctunr 8.19 Hactpoiika AaHHbIX, KOTOpble 6yAYT XpaHUTLCA
B OTAEJIbHOM Tabnuue

public class SplitOwnDbContext: DbContext

{
public DbSet<OrderInfo> Orders { get; set; }
//.. OCTanbHOW KOA YyAaneH Ans ACHOCTH;
ToT. ,
protected override void OnModelCreating floGasnas ToTable k OwnsOne
N . Mbl YKa3biBaeM EF Core xpaHuTb
(ModelBuilder modelBuilder) . .
{ co6cTBeHHbli TN Address B oTAeNbHOI
Tabauue C NePBUUHBIM K/IOYOM, PaBHbIM
modelBulder.Entity<User>() aGnue C nepeuHe 040M, paBHb
nepBu4HOMY Ktouy cywHoctu User,
-unsOne(p => p.HomeAddress); KoTopas 6bina coXxpaHeHa B 6a3e AaHHbIX
.ToTable("Addresses"); P P
}
}

EF Core ycTaHaBiMBaeT CBSI3b «OAVH K OOHOMY», B KOTOPOJ MepBUY-
HbII KJTI0U TaKKe SIBJsSeTCsS BHEITHUM (cM. pa3zen 8.6.1, BapuaHT 3), a i
cocTosiHMS OnDelete ycTaHOB/IEHO 3HaueHMe Cascade, NMOITOMY 3aIllCh
0 COOGCTBEHHOM TUIIE OCHOBHOII CyIIHOCTY User yaansietcst. CienoBaTesb-
HO, B 6a3e JaHHbBIX ecTb ABe Tabmuibl: Users u Addresses.

Jiuctuur 8.20 Tab6auupbl Users u Addresses B 6a3e AaHHbIX

CREATE TABLE [Users] (
[UserId] int NOT NULL IDENTITY,
[Name] nvarchar(max) NULL,

CONSTRAINT [PK_Orders] PRIMARY KEY ([UserId]) | OOPaTATe BHMMAHKE,4To CBOJiCTEa,
); He ponyckatowue 3HaveHus NULL,

CREATE TABLE [Addresses] ( WK1 CBOUCTBA, AONYyCKatoLue 3To

[UserId] int NOT NULL IDENTITY, 3HaueHue c napametpom Required,
[City] nvarchar(max) NULL, Tenepb XpaHATCA B cToN6LAX, He

[CountryCodeIso2] nvarchar(2) NOT NULL, Ronyckatouwmx sHauenns NULL
[NumberAndStreet] nvarchar(max) NULL,
[ZipPostCode] nvarchar(max) NULL,
CONSTRAINT [PK_Orders] PRIMARY KEY ([UserId]),
CONSTRAINT "FK_Addresses_Users_UserId" FOREIGN KEY ("UserId")
REFERENCES "Users" ("UserId") ON DELETE CASCADE

);

Takoe 1CI10/Ib30BaHe COOCTBEHHbBIX TUITOB OT/IMYAETCS OT IIEPBOTO Ba-
pMAHTAa UCTIONb30BAHMS, ITPU KOTOPOM JIaHHbIE XPaHSITCS B TAb/MIIe Kiac-
COB CYIIHOCTH, IOTOMY YTO Bbl MOXXeTE COXPaHUTb IK3EMILISP CYLIHOCTU
User 6e3 agpeca. Ho Te ke mpaBuiia MPUMEHSIIOTCS K 3a1IpocaM: CBOVICTBO
HomeAddress GyeT CUMTaHO B 3arpoce 00beKTa User 6e3 He0OX0AUMMOCT
MCIOoAb30BaHMs Metoza Include.

Ta6nuia Addresses, ucronb3yemasi Ijisi XpaHeHMs JAaHHBIX HomeAd-
dress, CKpbITa; K Heil HeJlb3s oMyunTh JocTyil yepes3 EF Core. 3To moxkeTt
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OBITH XOPOIIO W TIJIOXO B 3aBUCUMMOCTM OT BallUX OM3HEC-TIOTPEOHO-
cteit. Ho ecny Bbl XOTUTe MOMYUUTh AOCTYI K YacTu Address, TO MOKHO
peann30BaTh Ty ke (PyHKIMOHAIBHOCTb, MUCII0Ab3YS ABa KJIAacca CyLUIHOCTI
CO CBSI3bI0 «OIVH KO MHOTMM» MEXAY HUMMU.

Tabnuua Ha uepapxuto (TPH): pasmeujeHue
YHAC/Ie008AHHbIX KNACCO8 8 00HOU mabauye

ITpu nogxome «Tabnuiia Ha Mepapxuio» (TPH) Bce Kiacchl, HacliemyeMblie
IPYT OT IpyTa, XPAHSITCS B OMHOI Tabnuile 6a3bl JaHHBIX. Harpumep, eciu
BbI XOTUTE COXPAHUTH IIATEX B MarasmHe, TO 3TOT IJIATEX MOXXHO OCY-
LIeCTBUTh HaMUUHbIMU (PaymentCash) mamu KpeouTHONM KapToii (Payment-
Card). Kaxxapiii BapMaHT COmEP>KUT CyMMYy (CKaxkeM, 10 fomapoB), HO Ba-
PMAHT C KPEOUTHOM KapTOil COmep>KUT AOMOTHUTENbHYI0 MH(DOpMAINIO,
HanpuMep KBUTAHLIMIO OHIaH-TpaH3akuun. B arom cryyae TPH ucrnons-
3yeT OfHY Tab/uILy, YTOOBI COXPAHNUTh BCE BEPCUM YHACTIEAOBAHHbIX Kilac-
COB ¥ BEpPHYTb MTPaBWIbHbIN TUII CYIITHOCTH, PaymentCash miu PaymentCard
B 3aBMCUMOCTHM OT TOTO, YTO OBIIIO COXPAaHEHO.

COBET 4 ucnonb3oBan knaccel TPH B mape MpoOeKTOB A1 CBOUX
KJIMEeHTOB ¥ HaX03XY, UTO 3TO XOpolllee pelleHye /11 XpaHeHUSI CXO-
SKMX HaOOPOB JAHHBIX, KOT/IAa HEKOTOPbIe HAG0PbI HY>KIAIOTCS B 10-
TTOJIHUTEJIbHBIX CBOVICTBAX. [IpeAIIonokmM, y Bac 6bII0 MHOTO TUIIOB
MIPOAYKTOB C Name, Price, ProductCode, Weight 1 gpyrumu pacopo-
CTpPaHEeHHBIMM CBOVCTBAMM, HO repMeTHKaM TPeOYIOTCS CBOJiCTBA
MinTemp U MaxTemp, KoTopbie TPH MOXeT peann3oBaTh, UCIIOIb3YSI
OIIHY TabIMIly BMECTO MHOKECTBA.

TPH mMokHO HacTpouTh «Ilo comtamieHunio», 06beIMHUB BCE BepPCUM
YHaC/IeqOBaHHbBIX KIacCOB B OOHY Tabuily. Y 3TOro MOAX0da eCcTh Ipe-
MMYIIECTBO, COCTOSIIIIEE B TOM, UTO OH COXPaHSIET 00IIyie TaHHbIe B OTHOI
Tab/Ile, HO JOCTYII K STUM AAHHBIM HECKOJIbKO 3aTPyIHEH, TIOTOMY UTO
Y Ka)KIIOT'0 YHAC/IeJOBAHHOTO THUIIa €CTh COOCTBEHHOE CBOMCTBO DbSet<T>.
Ho korma BbI mob6asisiete Fluent API, Ko BceM yHac/eqOBaHHBIM K/IaccaMm
MOYXHO IIOJIYYUTD IOCTYII Yepe3 O4HO CBOMCTBO DbSet<T>, KOTOpOe B Ha-
eM ciay4dae JenaeT rpumMep ¢ PaymentCash u PaymentCard HAaMHOTO I10-
Jie3Hee.

B mepBoM mpumepe MUCIIOIb3yeTCS HECKOJIbKO CBOJCTB DbSet<T>, 1o
OIMHOMY IJIs1 KaXXIOro Kjacca, ¥ KOH(PUIYpMpOBaHME OCYIIECTBIISIETCS
«[lo cornaureHuo». Bo BTOpOM MpuMepe UCIO0JIb3yeTCs OLHO CBOMCTBO
DbSet<T>, oTOOGpaskeHHOE B 6a30BbIi Kiacc. I cunuTaro, YTo 9TO HosIee Mo-
Jie3Hast Bepcus, U B Helt Toka3aHbl KoMaHabl Fluent API gyist TPH.

HACTPOMKA TPH MO COMIALUEHUIO

YT106bI IPUMEHUTD MoAxo[ «I1o cornmaiieHno» B puMepe ¢ PaymentCash
1 PaymentCard, mbl co3gaem Kjiacc PaymentCash, a 3aTem Kjacc Payment-
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Card, KOTOpbIIT HacienyeT OT PaymentCash, Kak MOKa3aHO B ClAeOylOIieM
JUCcTHHTe. BUIHO, uTO PaymentCard HaciemyeT oT PaymentCash 1 mo6aBisi-
€T IOITOJIHUTeJIbHOE CBOICTBO ReceiptCode.

Jiuctuur 8.21 [ABa knacca: PaymentCash u PaymentCard

public class PaymentCash

{
[Key]
public int PaymentId { get; set; }
public decimal Amount { get; set; }
}

// PaymentCard - Hacnegyet oT PaymentCash;
public class PaymentCard : PaymentCash

{
public string ReceiptCode { get; set; }

}

B muctunre 8.22, e ucnonb3yeTcs nogxof «[1o cornanieHn0», mokasa-
HbI BO3MOkHOCTM DbContext mpuioxkeHus ¢ IBYMSI CBOCTBamMM DbSet<T>,
10 OJHOMY JJIS1 KasKIOTr0 M3 ABYX K/IacCOB. II0CKOIBKY MbI BKIIOUMIN 004
Kyacca, a PaymentCard Hactenyert ot PaymentCash, EF Core 6ymeT XpaHUTh
00a Kytacca B OGHOI TabIuIIe.

Jluctuur 8.22 DbContext 06HOBNEHHOIO NPUNIOXKEHUS C ABYMS
cBoicTBamm DbSet<T>

public class Chapter08DbContext : DbContext
{
//.. Ipyrue csoiictBa DbSet<T> yaaneHsl;
//Tabnnua Ha OAHY wepapxui;
public DbSet<PaymentCash> CashPayments { get; set; }
public DbSet<PaymentCard> CreditPayments { get; set; }

public Chapter©8DbContext(
DbContextOptions<Chapter08DbContext> options)
: base(options)

{1

protected override void OnModelCreating
(ModelBuilder modelBuilder)
{

//[HuKakoi fonosHUTeNbHOW HacTpoliku ans PaymentCash wau PaymentCard
He TpebyeTtcs;

HakoHel, B 3TOM JMMUCTUHTe MOKa3aH koA, Kotopsiii EF Core creHepu-
pyeT ISl coO3maHus TabauIIbl, B KOTOPOi OYOYT XPaHUThCS KJIAacChl CYIII-
HocTei PaymentCash u PaymentCard.
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Juctunr 8.23  SOL, creHepupoBaHHbiii EF Core ang cospaHus Tabnuubi
CashPayment

CREATE TABLE [CashPayments] (
[PaymentId] int NOT NULL IDENTITY,
[Amount] decimal(18, 2) NOT NULL,
[Discriminator] nvarchar(max) NOT NULL,
[ReceiptCode] nvarchar(max),

«[o cornaweHutox, 3TOT CTONGEL,
CONSTRAINT [PK_CashPayments]
COAEPXKMT UMsl K/acca B BUAE CTPOKM
PRIMARY KEY ([PaymentId])

); Cron6eu ReceiptCode ucnonbsyetcs Tonbko
’ B TOM ca1yyae, ecau 3to PaymentCredit

Cron6eu Discriminator coaepxut umsa
Knacca, kotopoe EF Core ucnonb3ayer
ANS onpefeneHus TMna coXpaHsaeMbix
AaHHbIX. Ecnn ucnonb3yercs noaxoa

Kak Bumgute, EF Core mo6asui cronber Discriminator, Mcroab3yeMblit
MpU MoAyYeHUM AaHHbIX M3 Bl AJis co3manus MpaBuIbHOTO TUIIA KJac-
ca: PaymentCash miu PaymentCard B 3aBMCUMOCTH OT TOTO, KaK/e TaHHbIE
ObLIM coxpaHeHbl. Kpome Toro, cronber ReceiptCode 3amosHsieTcst/umTa-
eTCsl TOJIbKO B TOM CJTy4yae, eCci TUII Kjacca — 3To PaymentCard.

JTio6Gble cKalsIpHbIe CBOVICTBA, He BXomsiiye B 6a30BbIil Kiaacc TPH,
OTOOPAKAIOTCS B CTOMIOIIBI, TOITyCKAOIIMe 3HaueHe null, moroMmy 4To 9Tn
CBOJICTBA MCITOb3YIOTCS TOJIBKO OOHOM Bepcuel kiaccoB TPH. Eciau y Bac
MHOTO KJaccoB B kinaccax TPH, cToUT mpoBepuTh, MOXKHO JI 06 beAMHUTH
MTOXOKMeE TIO TUITYy CBOICTBA B OfMH cToben. Hampumep, B kiaccax Pro-
duct y Bac MoxeT 6bITh THIl Product "Sealant", it KOTOpOTO TpebGyeTcst
Bell[eCTBEHHOEe CBOVCTBO MaxTemp, U ellle oAMH TUM "Ballast", KOTOpoMy
Heo6XOAMMO BellleCTBeHHOe CBOICTBO WeightKgs. MoskHO 0TO6pasuTh 06a
CBOJCTBA B OAVH U TOT JKe CTOIOEII, MCIIOMb3YS 9TOT (PparMeHT Kofa:

public class Chapter08DbContext : DbContext
{

//.. OCTanbHaa 4acCTb He yKa3aHa;

Protected override void OnModelCreating
(ModelBuilder modelBuilder)

{
modelBuilder.Entity<Sealant>()
.Property(b => b.MaxTemp)
.HasColumnName( "DoubleValueCol");

modelBuilder.Entity<Ballast>()
.Property(b => b.WeightKgs)
.HasColumnName( "DoubleValueCol");

MUCMOJIbBOBAHUE FLUENT API AN4 YIYYLWEHUA NMPUMEPA C TPH

Xots nopxon, «ITo cornaireHuo» yMeHbIlIaeT KOJMUeCcTBO Tabuull B 6ase
IaHHbBIX, Y HAC eCTh [Ba OTAEIbHBIX CBOICTBA DbSet<T>, ¥ BaM HYKHO MC-
TI0JIb30BaTh KAKOE-TO OJHO U3 HUX, YTOOBI HAMTK MPUMEHEHHbII TIaTeX.
Kpome Toro, y Bac HeT 006I1ero kjaacca Payment, KOTOPbIif MOXKHO ObLIO
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ObI UCIIOTH30BATD B JIOOBIX IPYTMX KiIaccax CymHocTu. Ho, HEeMHOrO 1o-
IPyroMy CKOMITOHOBAB KOJI U1 A06aBuB napy metonoB Fluent API, MOXHO
CIlenaTh 3TO pelleHre HAaMHOTO 60J1ee MOJIe3HbIM.

Ha puc. 8.12 moka3aHa HOBasi KOMITOHOBKA. BbI co3maeTe ob6uiuii 6a3o-
BbIN1 KJIacc, MMest abCTPaKTHBIN KJacc Payment, OT KOTOPOTO HACIEIYIOTCS
PaymentCash 1 PaymentCard. DTOT OAXO[, MO3BOJSIET UCIIOAB30BATh KIACC
Payment B Ipyrom kijacce CylmiHoOCT SoldIt.

PTypes - 3t0 neléeulv:cneuue Payment Con Soldit
co 3"““"{'"” as abCcTpakTHbIN Krnace Knacc
u Card. CsoitcTBo PType oo oo
MCNOMb3yeTcs B KauecTse sofierea Boncrea
AMCKPUMUHATOPA Paymentld : int . Soldlt : int
> PTypes : PType E::)EHMM WhatSold : string
Amount : decimal Paymentld : int

Css3un

Payment : Payment

1

PaymentCash
knacc

I

PaymentCard
Kknacc

CsoincTtea

CsoiicTtea

Receipt : string

Knacc cywHoctu Soldlt moxer
MCNONb30BaTb abCTPaKTHBIN
Kknacc Payment ans cBonx
cBsi3eit. PakTuueckuii TMN Knacca,
NPUCBOEHHOTO JTO¥ CBA3M, ByaeT

3aBMCeTb OT TUNA NnaTeXa,

Payment - 370 abCTpaKTHbIN KNacc, OT KOTOPOro UCnoNnb30BaHHOTO Npyu NpoAaxXe

Hacnepytot knaccbl PaymentCash u PaymentCard

Puc.8.12 WUcnonb3sys Fluent AP, MoxHO co3paTb 6onee yno6Hyto dpopmy TPH.

3pecb abCTpaKTHbINM Knacc Payment UCNONb3yeTcs B KauecTBe 6a30BOro, U €ro MoXHO
NPUMEHSATb BHYTPU APYroro Kaacca CyLHocTH. DakTuyeckuii Tun Knacca, noMeLLeHHbIi
B CBOMCTBO nnatexa SoldIt, 6yaer im6o PaymentCash, in6o PaymentCard,

B 3aBUCMMOCTM OT TOFO, YTO UCMO/NBb30BaAIOCh NPYU CO3AAHUM Knacca SoldIt

JTOT MOAX0J, HAMHOTO I0JIe3Hee, IIOTOMY UTO Terepb MOKHO pa3mMec-
TUTb aOCTPAKTHBIN Kj1acc Payment B Kjacce CymHOCTH SoldIt U MOTyUYUTh
CYMMY U TUII TIJIaTeXXa He3aBUCUMO OT TOTO, UTO 3TO: OIJIaTa HAIMYHBIMU
uau KapToii. CBOMCTBO PType coo6IIaeT BaM TUII (CBOIICTBO PType MMeeT
TuI PTypes, IpeaCcTaB/IsoNIi cob60ii mepeuncaeHnue co sHaueHmussMu Cash
wim Card), a eI BaM HY)KHO CBOJICTBO Receipt B PaymentCard, TO MOXKHO
IIPUBECTYU KJ1acC Payment K TUmy PaymentCard.

[TomMMoO co3maHMs KIacCoOB CYLIHOCTEN, IIOKa3aHHbIX HA puc. 8.12, He-
o6xonumo m3meHutb DbContext u mo6aBuTh KoHuryparmio Fluent API,
yT06bI co06IUTh EF Core o Bamux kinaccax TPH, MOCKOMbKY OHY 60JIbIIIe
He COOTBETCTBYIOT IoaxoAy «I1o cornmamieHnio». B 3TOM IMCTUHTe TOKa3aH
DbContext ¢ koHbuUrypaiuei cronbia Discriminator.

Jiuctunr 8.24 U3meHeHHbii DbContext npunoxeHus c fo6aBnaeHHbIMKU
Metoaamu Fluent API

Onpepaensiert CBOMCTBO, Yepe3 KoTopoe
MOXXHO NMOMY4UTb AOCTYN KO BCEM
nnarexam, kak PaymentCash,

TaK u PaymentCard

public class Chapter®8DbContext
{

: DbContext

//.. Dpyrue cBoiicTBa DbSet<T> yaaneHsl;
public DbSet<Payment> Payments { get; set; } <=
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public DbSet<SoldIt> SoldThings { get; set; } CRHEOK NPOAAHHLIX TOBADOB

public Chapter08DbContext( € 06513aTeNbHOM CCbIKOM
DbContextOptions<Chapter08DbContext> options) Ha Payment
: base(options)

{1} Merog HasDiscriminator

MAEHTUGULMPYET CYIHOCTb Kak TPH,
protected override void OnModelCreating a 3aTeM Bbi6upaer ceoiictso PType

(ModelBuilder modelBuilder) B KauecTse ANCKPUMMUHATOPa AN

{ Pa3nnYHbIX TUMOB. B naHHOM cnyyae

/1. Rpyrve KoHurypaumn yaaneHsi; 370 NepeumcreHme, pasmMep KOToporo
modelBuilder.Entity<Payment>() yCTaHOBAEH THroM byte

.HasDiscriminator(b => b.PType) <«—
.HasValue<PaymentCash>(PTypes.Cash) <€————
.HasValue<PaymentCard>(PTypes.Card); <«——

YcTaHaBAMBaeT 3HaueHue
AMCKPUMUHATOpa ANA TUNA
} PaymentCash

MPUMEYAHUE B aTom npumepe B KauecTBe 6a30BOT0 KjIacca Mc-
T0JIb3yeTcst abCTPaKTHBIN Kiacc. MHe KaskeTcs, Tak 6yIeT rojesHee,
HO C TAaKUM 3Ke YCIIeXOM MOXXHO COXPaHUTb UCXOOHbIN PaymentCash,
OT KOTOPOTO HacjenyeT PaymentCard. AGCTpaKTHBI 6a30BbIi Ki1acc
yIIpoILIaeT M3MeHeHe 06X cBoiicTB TPH.

AO0CTYN K CYLWHOCTAM C TPH

Terepb, KOTIa Mbl HaCTpowIu Habop KimaccoB ¢ TPH, paccMOTpuM pasiin-
yus B onepairysax CRUD. BoabIIMHCTBO KOMaH/, AOCTYIIAa K 6a3e TaHHbIX
EF omyHakoBbI, KpoMe HEKOTOPBIX pasnnunit B TPH-610kax. EF Core (kak
1 EF6.X) oIMuHO crpasiisieTcst ¢ o6paborkoii TPH.

Bo-mepBbIX, cO3aBaTh Takue CYIIHOCTM HECIOXKHO. BbI co3paeTe K-
3eMIUISIp KOHKPEeTHOTO TUIIA, KOTOPbIii BaM HykeH. Cremyrouiuit ¢par-
MEHT KOJia CO3[IaeT CYIIHOCTh TUIa PaymentCash 1yst mpomasku:

var sold = new SoldIt()

{
WhatSold = "A hat",

Payment = new PaymentCash {Amount = 12}
IH
context.Add(sold);
context.SaveChanges();

3atem EF Core coxpaHsieT TpaBUIbHYIO BEPCUIO TAaHHBIX JJI51 3TOTO TUTIA
M YCTAaHABAMBAET OVICKPUMMHATOP, YTOOBI OH 3HAJ TUIT KJIACca 9K3eMITISIpa
TPH. [Ipu ureHnn cymHocTH SoldIt, KOTOPYIO BbI TOJBKO UTO COXPaHWIIN,
¢ Metomom Include [Jis 3arpy3Ky HABUTALMOHHOTO CBOVCTBA Payment TUI
3arPY;KEHHOT0 9K3eMIUIsIpa Payment OymeT MMeHHO TakuMM (PaymentCash
mv PaymentCard), KaKo¥ MCIIONMb30BAJICS, TIPU 3amycy B 6a3y JaHHBIX. Kpo-
Me TOTO, B 3TOM IIpUMepe CBOVICTBO Payment PType, KOTOPOE Bbl YCTaHABIIM-
BaeTe B KaueCTBe AVICKPMMMHATOPA, COOBIIIAeT TUII OTIaThI: Cash miu Card.
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Korma BbI 3amnpaininBaete gaHHele TPH, meton EF Core OfType<T> 1o-
3BOJIIeT GUIBTPOBATH JaHHbIE, UYTOOBI HAMTM 9K3EMIUISIPhI OIpenesieH-
HOTO KJacca. 3ampoc context.Payments.0fType<PaymentCard>() BepHeT,
HaTnpuMep, TOJIbKO TIJIATEXU C UCIIOAb30BaHMeM KapThl. Takske MOKHO OT-
dunpTpoBath kinaccel TPH B MeTomax Include. CMOTpUTE 3Ty CTAThIO JIJIs
TOTyYeHUsI TOTIOTHUTENbHOM MHbopMaluu: http://mng.bz/QmB;j.

8.9.3 Tabnuya Ha mun (TPT): y kaxado20 Knacca ceos mabauya

B EF Core Bepcuu 5 mobasieHa omius «Ttabiauia Ha Tui» (TPT), mosso-
JISIOMIAs KaXkIOMY KIacCy CYNTHOCTY, KOTOPBIN Hac/IeayeTcst OT 6a30BOro
KJlacca, MMeTh COOCTBEHHYIO TaOGMuIly. DTOT BapMaHT IMPEACTaBISIET CO-
6071 TPOTUBOITONIOKHOCTD MTOAXOAY «Tabiauia Ha uepapxmuio» (TPH), omu-
caHHOMYy B pasgene 8.9.2. TPT — xopoiiee penieHue, ecian KaXKIbI Kaacc
B YHACAeIOBAHHOJ MepapXuy COAEPKUT MHOTO pasHoi mHbopmaimu,
TPH nyuire mogxoanT, KOToa y KasKAOTo YHACTIEJOBAHHOTO Kaacca 60Jb-
11ast o6IIast YacTh ¥ TOJBKO HEOOJIbIIOE KOJIMYECTBO Pa3IMUHbBIX JaHHbBIX
I10 KJIaCCaM.

B kauecTtBe npumepa Mol cospaaum TPT-pemieHme [jist ABYX TUIIOB KOH-
TeliHePOB: OTTPY30UHbBIX, KOTOPbIE UCITO/Ib3YIOTCSI Ha CYXOTPY3HbIX CYAax,
M TUTACTMKOBBIX, TaKye KaK OYTbUIKM, 6aHKM ¥ KOPOOKK. Y 060MX TUIIOB
KOHTEeTHEepPOB 00IIIye CBOCTBA BBICOTHI, AJIMHBI U TTYOMHBI, & OCTAIbHBIE
pasHble. B ciiemyromem JMCTUHTE TTOKa3aHbl TPU KiIacca CYIIHOCTH: 6a30-
BbIif abCTpaKTHBIN Kaacc Container 1 Kimacchl ShippingContainer u Plas-
ticContainer.

Juctunr 8.25 Tpum knacca, ncnonbsyemoie B npumepe ¢ TPT

public abstract class Container . .
{ Knacc Container nomeueH Kak abCTpaKTHbl,
[Key] NOTOMY 4TO OH He ByaeT co3paBaThCs
public int ContainerId { get; set; }

CraHoBuTCS
nepBUYHbIM public int HeightMm { get; set; }
KNO4OM public int WidthMm { get; set; }
D19 KOKAO0M public int DepthMm { get; set; }
Tabnuupl  }

TPT

06Lwasn YacTb KaXA0ro KOHTelHepa -
3T0 BbICOTA, WMPHHA U TYOUHA

—» public class ShippingContainer : Container

public int ThicknessMm { get; set; }
Knacc . . .
public string DoorType { get; set; } 3! CBOIICTBA YHUKANbHDI
Hacneayer - ) y
public int StackingMax { get; set; } ANS OTFPY304HOTO KOHTeliHepa

0T K/lacca

Container , public bool Refrigerated { get; set; }

L» public class PlasticContainer : Container

{


http://mng.bz/QmBj
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public int CapacityMl { get; set; }
public Shapes Shape { get; set; }
public string ColorARGB { get; set; }

3TM CBOMCTBA YHUKANbHDI
ANS NNaCcTUKOBOTO KOHTEHepa

3aTeMm HeobxomuMo HacTpouTb DbContext mpuioxkeHus. 3mech IBa
gTara: (a) 4o6aBUTh CBOICTBO DbSet<Containers>, KOTOpoe GymeT MCIIONb-
30BaThCs IJIS TOCTYIA KO BCeM KOHTeitHepaM, U (b) yCTaHOBUTH JIpyTie
TUITBI KOHTEITHEPOB, ShippingContainer u PlasticContatiner, ajist oTOGpa-
SKeHMST B X COOCTBEHHbIE TAOIMIIBI. DTY IBE YaCTy ITOKa3aHbl B CJIETYIO-
1eM JTUCTUHTE.

Jiuctunr 8.26 O6HoBneHusa DbContext npunoXkeHns AN HACTPOIKK

KoHTelHepoB TPT

public class Chapter@8DbContext : DbContext
{
public Chapter®8DbContext(
DbContextOptions<Chapter08DbContext> options)

: base(options) 3T0 eAMHCTBEHHOE CBOICTBO

[} . DbSet ucnonb3syetcs pna poctyna
//.. Dpyrue cBoiicTBa DbSet<T> ypaneHsl Ans ACHOCTY; K Pa3/MuHbIM KOHTEliHEpaM

public DbSet<Container> Contailners { get; set; }

protected override void OnModelCreating
(ModelBuilder modelBuilder)

{
//.. Ipyrve KoHdUrypauwmm yaaneHs ANA ACHOCTH;
modelBuilder.Entity<ShippingContainer>()
.ToTable(nameof (ShippingContainer)); BTMGMETO'U‘H Fluent A,PI .
modelBuilder.Entity<PlasticContainer>() 0TODPaJKAIT KKAbIU KOHTEUHED
.ToTable(nameof (PlasticContainer)); B OTANbHYI0 TabAMuy
}

PesynbraTom o6HOBIeHNsT DbContext pmIoKeHNST SIBJITIOTCS TPY Tab-
JIALIBI:

= Ttabmuiia Containers uepe3 DbSet, comepskaiast obIiye gJaHHbIE IS
KaXK[0¥ 3ammcu;

= Tabmuia ShippingContainer, comepskamiast cBoiictBa Container
u ShippingContainer;

= Tabmuia PlasticContainer, comepkamias cBoiicTBa Contatiner
u PlasticContainer.

Tab6muupl ShippingContainer u PlasticContainer Jo6aB/ISIOTCS OOBIU-
HBIM CIIOCOOOM: MCIO/b3Yysl MeTon, context.Add. Ho marusa Hacrymaer,
KOrma BbI 3amparniBaete DbSet<Container> Containers B DbContext, mo-
TOMY UTO OH BO3BpalllaeT BCe KOHTeHEePbI, MCII0/Nb3Ysl MPAaBWIbHBI TUT
knacca, ShippingContainer mam PlasticContainer, gy Kaxkaoi BO3Bpa-
111aeMOJ1 CYLITHOCTH.

EcTh HeCKO/IbKO BapMaHTOB 3arpysku opgHoro tumna kiuaccoB TPT. Bor
Tpu ntopxopa. Hanbosmee s peKTUBHBIN MpUBENEH B KOHIE:
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= npouumame 6ecb 3anpoc — context.Containers.ToList().
3mech BbI unTaeTe Bce Tuibl TPT, U Kaskaast 3ammch B CIIVCKe OymeT
OTHOCUTBC K ITPaBUAbHOMY TUITY (ShippingContainer mun Plastic-
Container) 1151 BO3BpalliaeMoro Tuia. JTOT MOAXO0/, M0JiIe3eH TOIbKO
B TOM CJTy4yae, ecJii Bbl XOTUTE MTePeunCIUTh BCe KOHTEeIHEePbI;

= 3amnpoc OfType - context.Containers.0fType<ShippingContati-
ner>().ToList().
31ech CUMThIBaeTe TOJAbKO 3amucy Tuia ShippingContainer;

= 3arpoc Set — context.Set<ShippingContainer>().ToList().
3aech BbI BO3BpalaeTe TOMbKO TUI ShippingContainer (Kak u mpu
3anpoce OfType), HO SQL Heckonbko 3(deKTuBHee, yeM 3aIpoc
OfType.

8.9.4 PasbueHue mabauybl: omobpaxeHue HeCKONbKUX Kaccos
CywHocmeli 8 00HY u my xxe mabauuy

Cnepytommast GyHKIMS, pa3bueHue mabauysl, TTO3BOJSIET OTOOPAKaTh He-
CKOJIBKO CYITHOCTe} B OOHY M Ty Ke Tabmuiry. OTO rosie3Hast QyHKIus,
et y Bac 60bII07 06beM JAHHBIX IJIS1 XPAaHEHMS [IJIST OJHOM CYIIHOCTH,
HO [I7151 OOBIUHBIX 3aITPOCOB K 3TOI CYITHOCTM TpebyeTcst BCero HeCKOIbKO
cTON0110B. Pa36enne TabauMIIbI IOXOKe HA BCTpaMBaHue 3ampoca Select
B KJIaCC CYIIHOCTM; 3arpoc OymeT GbICTpee, IOTOMY UTO BbI 3arpyskaeTre
TOJIBKO TTOIMHOKECTBO JAaHHBIX BCeii cymHocT. KpoMe Toro, pasmenenne
Ta6GINITEI HA IBA WK O0Jiee KJIacCOB YCKOPSIET OOHOBIEHNE.

B sTom mpumepe ecTh IBa Kjacca CyIIHOCTU: BookSummary m BookDe-
tail, - KoTopble 0b6a oTOGpaKaOTCSA B TaGMMITy 6a3bl JaHHBIX Books. Ha
puc. 8.13 moka3aH pe3ynbTaT HACTPOVKM ITUX IBYX KJIACCOB CYIIHOCTEN
B Bue pa3oyeHust TabIuIIbI.

Bot kop KoHbUTYpaImn:

Jluctuur 8.27 Hactpoiika paséueHus Tabauubl A KnaccoB BookSummary
1 BookDetail

public class SplitOwnDbContext : DbContext
{

//.. OCTanbHOW KOA YAaneH;

protected override void OnModelCreating

(ModelBuilder modelBuilder)
{
Onpenensert, uTo y ABYX KHUF Ta e
CBAA3b, KaK €C/M Obl Bbl YCTAaHOBUAM
CBSI3b KOAMH K OLLHOMY»

modelBuilder.Entity<BookSummary>()
.HasOne(e => e.Details)
.WithOne()
| .HasForeignKey<BookDetail>

| (e => e.BookDetailld);

B aTom cnyuae metopn HasForeignKey
AOJIKEH CCbINATbCS Ha NePBUYHbINA
Kntou B cywHocTu BookDetail
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modelBuilder.Entity<BookSummary>()

.ToTable("Books"); HysxHo oTo6pasuTb 06a Knacca CyLWwHOCTH
B Tabnuuy Books, uto6b1 MHMLMMpPOBaTL
modelBuilder.Entity<BookDetail>() pas6uenme TabauLbl
.ToTable("Books");
}
}
public class BookSummary
{ Knacc cywnoctu BookSummary otobpaxaercs
public int BookSummaryId B Tabnuuy Books u onpeaensier nepsbie
{ get; set; } / Tpu cTon6LA 3TOM TabAULbI
public string Title ~|
{ get; set; }
public string AuthorString CREATE TABLE [Books]
{ get; set; } [BookSummaryId] int NOT NULL IDENTITY,
public BookDetail Details My [Title] nvarchar(max) NULL,
{ get; set; } [AuthorsString] nvarchar(max) NULL,

[Description] nvarchar(max) NULL,
// [Price] decimal(18, 2) NOT NULL,

public class BookDetail

{ CONSTRAINT [PK Book]

public int BookDetailId ERIMERCEREYR(IBCORII)

{ get; set; } )i
public string Descriptioni}}/

{ get; set; }
public decimal Price Knacc cywnoctu BookDetail BkntoueH B knacc
{ get; set; } cywHocTv BookSummary u onpeaensert ewe aga
} cron6ua B Tabnuue Books

Puc.8.13 PesynbraT ucnonbsoBaHus GyHKUmMM pasbrueHus Tabnuupl B EF Core ana
0TOGpaXkeHUs ABYX KiaccoB cywHocTel BookSummary u BookDetail B ogHy Tabnuuy
Books. KHure Hy)xHo MHOro uHgopMaLmu, HoO AN 6ONBIIMHCTBA 3anNpocoB TpebyeTcs
TONbKO YacTb BookSummary. B pesynbrate cospaetcs npeaBapuTesibHO OTOGpaHHbIN
Habop cTonbuoB Ans 6onee GbICTPOro 3anpoca

[MTocte TOro Kak Bbl HACTPOWJIM ABE CYIIHOCTU Uyepe3 pasdueHue Tab-
JINLBI, MOXKHO 3aIlPOCUTD CYIIHOCTb BookSummary ¥ IOMYYUTh CBOLHBIE
maHHbie. YTOOBI MOMYUYNTh YacTh BookDetails, MOXKHO /MO0 3arpOCUTH
CYIIHOCTb BookSummary ¥ 3arpy3uTb CBOWCTBO CBsI3U Details (ckaxkem,
¢ momoIbio MeToaa Include), IMH60O MPOUNTATH TOMBKO YacTh BookDetatils
MIPSIMO 13 6a3bl TaHHbIX.

MPUMEYAHMUE B TpeTbeii 4acTy KHUTH S CO3[IaM ropasjio 6osee
CIOKHYI0 BEpCHUIo MpwIoxkeHMs: Book App, MCIOIb3ys pealbHbIe
nmaHHble u3 Manning Publications. $I ucronb3yio pa3éuenue Tabmm-
1IbI 171 pa3aeieHust O0IbIIMX OMMCAHMIA, MCITOb3yeMbIX B ITOAPO0-
HOM OT3bIBE Ha KHUTIY, OT OCHOBHOI UacTy JaHHbIX Book. JIro6bie
OOHOBJIEHMSI, CKaskeM CBOJCTBO Book, PublishedOn, HAMHOTO GBICT-
pee, IOTOMY UTO MHe He HY>KHO YMUTaTh BCe OMMUCAHMUSI.

HDE)KILE YyeM 3aKOHYUTD C 3TOi TEMOIZ, ITO3BOJIbTE MHE OTMETUTH He-
CKOJIbBKO MOMEHTOB:

MOYKHO OOHOBUTD OTeTbHBINM KIaCC CYIHOCTY B pa3dueHun Tabin-
1IbI; HEe HY’KHO 3arpyskaTh BCe CYLIHOCTH, yUaCTBYIOIIVe B pa3sbueHnn
Ta6/IMIIbI, YTOOBI BBIIIOJHUTH OOHOB/IEHNE;
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= BbI BUJIEJIN, YTO TAGAMIIA pa3ieseHa Ha [iBa KJ1acca CyIHOCTH, HO KO-
JINYECTBO KJIACCOB MOXKET OBITD JIIOOBIM;

= eCJIM Yy Bac eCThb MapKephl napasmiennusma (cm. pasgen 10.6.2), oHu
IOJKHBI OBITH BO BCEX KIaccax CYIIHOCTU, OTOOPasKaeMbIX B OFHY
M TY Ke TaGINITy, YTOOBI yOeIUThCS, YTO 3HAUYEHNS MapKepa He BbIXO-
IIST 32 PaMKU TaHHBIX, KOTJIa OOHOBJISIETCST TOTBKO OJIMH 13 KIaCCOB
CYIIIHOCTE, oToOpakaeMblii B TaGINITY.

8.9.5 KonmeliHep cgolicme: ucnosb308aHue c108aps 8 Kayecmee
Kaacca cywHocmu

B EF Core 5 6bu1a mo6asieHa (GpyHKLIMS, KoHmMeliHep c80licma, B KOTOPOit
MCIIoNnb3yeTcs Tui Dictionary<string, objects> misg oTo6paskeHus B 6a3y
OaHHbIX. KOHTeliHep CBOJCTB WMCIIONb3YeTCS IJIS pean3alyy MpsMOi
CBSI3U «MHOTYe KO MHOTMM», IIPY KOTOPOJI CBSI3YIOIIAst TaGIMIIa JODKHA
CO37aBaThCsl BO BpeMsT KOHGUTypaIuu. Bbl Takske MOKETE MUCIIONIb30BaTh
KOHTEe/Hep CBOJCTB, HO OH I0JIe3€H TOJBKO B OIMpeAeIeHHbIX 00/1acTsX,
TaKMX KaK CO3JaHMe CYIIHOCTU «KOHTeiiHep CBOJCTB» B Tabiuile, CTPYK-
Typa KOTOPOI1 ompezenseTcss BHEITHUMY TaHHBIMU.

MPUMEYAHUE KoHTeltHep CBOVICTB MCIIONb3yeT ABe (YHKINMA,
KOTOpbIE He OIMMCaHbl B APYTUX pasmenax KHUTK. [lepBast — 3TO 06-
Wue munsl cyujHocmeti, Toe OOMH Y TOT K€ TUIT MOKHO OTO6paXkaTh
B HECKOJIbKO Tabyuii. Bropast GYHKLMS MUCIIOAb3YeT CBOCTBO MH-
nmekcatopa C# B Kjacce CYLTHOCTH JJIsI JOCTYIIA K JAHHBIM, HaIllpu-
mep public object this[string key] ...

HomycTuM, BbI OTOOpaskaeTe KOHTEHEp CBOJCTB B TabMMIly, MMs
Y CTOJIOLBI KOTOPOIi OMpeaesioTCS BHEIIHMMY TaHHBIMMU, a He CTPYKTY-
poit kiacca. B aTom mpuMepe Tabnuiia onpeneneHa B kiacce TableSpec,
KOTOPBIN, KaK MIPeII0IaraeTcs, Obl1 MPOUYNTAH MPU 3aITyCKe, BO3MOXKHO,
u3 daiina appsettings.json. B ciemytorem auctuHre rmokasad DbContext
TIPUJIOKEHMSI C He06XOIMMBIM KOIOM JJIsI HACTPOMKY M JOCTYTIa K TabJn-
1le yepe3 KOHTEJHEeP CBOVICTB.

Jiuctuir 8.28 MWUcnonb3oBaHMe KOHTelHepa cBOMCTB Dictionary

ANqa onpeaeneHusa Tabnmubl npu 3anycke

public class PropertyBagsDbContext : DbContext

{
private readonly TableSpec _tableSpec; <
public PropertyBagsDbContext( Bbl nepepaete
DbContextOptions<PropertyBagsDbContext> options, Knacc, copepxaLiuii
TableSpec tableSpec) <—| cneumdmkaumio
( : base(options) TabMLbI U CBOCTB
_tableSpec = tableSpec; <
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public DbSet<Dictionary<string, object>> MyTable
=> Set<Dictionary<string, object>>(_tableSpec.Name);

DbSet ¢ uMeHem

MyTable, protected override void OnModelCreating Onpeaenser THN CylHOCTH SharedType,
npuBA3bIBAETCH (ModelBuilder modelBuilder) N03BO/IAOLWMIA 0TOGPA3UTL OAMH U TOT
K CYLLHOCTH { K€ TUN B HECKONbKO TabnuLy
SharedType, modelBuilder.SharedTypeEntity
€O37,aHHOM <Dictionary<string, object>>( Bl paete 3tomy obwemy Tuny
8 OnModelCreating _tableSpec.Name, b => ~<——{ CYWHOCTH UMS$, YTOGbI MOXKHO

6bI110 CCbINATLCA HA HEro

foreach (var prop in _tableSpec.Properties) =

{ [Llo6GaBnseT Kaxaoe CBOUCTBO
[lo6aenser var propConfig = b.IndexerProperty( no ouepenu u3 tableSpec
MHAEKCUpyeMoe prop.PropType, prop.Name); YcraHaBnMBaeT CBOMCTBO
CBOJICTBO ANS NOMCKa if (prop.AddRequired) He paBHbIM null (TpebyeTca ToNbKO
NepBUYHOTO KNoua propConfig.IsRequired(); B9 TUNOB, AONYCKAIOLWMX 3HAYEHHUe
Ha OCHOBE ero UMeHM } null, Takux Kak cTpoka)
}) .Model.AddAnnotation("Table", _tableSpec.Name);
} Tenepb Bbl BLINONHSAETE OTOGPAXKEHUE
} B TabnuLy, K KOTOpOJi XOTUTE NONYYUTb AOCTYN

Ilyig SICHOCTU: JaHHbIe B Kiacce TableSpec MO/MKHBI KaKIbIi pa3 GbITh
onmuHakoBbIMM, ToToMy uTO EF Core xemmpyeT KoHpurypamyio. Kondu-
rypanys KOHTeliHepa CBOMCTB SBISETCST (GVKCMPOBAHHOI Ha BCEe BpeMs
paboThl MPUIOKeHVST. UTOOBI TOTYUUTD AOCTYII K 3TOV CYITHOCTH, UCITO/b-
3yeTcsl CBOMCTBO MyTable, TOKazaHHOE B CIeAyIOIIEM JUCTUHTE. B aTOM
JIUCTUHTE TOKa3aHo H06aB/ieHre HOBOI 3aIiCK Yepes3 CJI0Baphb, a 3aTeM
ee UTeHue, BKJII0Yas JOCTYT K CBOMCTBAM KOHTeliHepa CBOJCTB B 3aIpoce

LINQ.
Jiuctuur 8.29 [o6aBneHue u 3anpoc KOHTeHHepa CBOUCTB
YctaHaBnMBaeT pasnuyHbie CBOMCTBA, KoHTeitHep cBoiiCTB MMeeT TN
MCNONb3ys 06bIYHBIE NOAXOABI CO CIOBAPEM Dictionary<string, object>
var propBag = new Dictionary<string, object>
t I
s Y Y 5 06LLero TMNa, TaKoro
E,|;1Fle,,} - 12;' g°°k ’ KaK KOHTEHHep CBOWCTB,
rwce = .
% HYXHO NpenoCTaBUTL 3anucb KOHTeHepa
’ DbSet i
context.MyTable.Add(propBag); CBOMCGTB COXPaHAETCA
context.SaveChanges(); < KaK 0bbI9HO

var readInPropBag = context.MyTable <
.Single(x => (int)x["Id"] == 1);
var title = readInPropBag["Title"];

[na nocnepyrowero YreHus
ucnonb3yetcs DbSet,
0TO6paXKeHHbIN B KOHTENHEP

Bbi nony4yaerte poctyn Yro6bl cocnaTbes Ha CBOICTBO MK cToNbeL, CBOVICTB
K pe3ynbtary, UCNoNb3ya Heo6Xx0AMMO MCMO/b30BaTh UHAEKcaTop.
06bl4HbIe MeToAbI Aoctyna Bo3Mo3xHo, BaM ﬂOTPEGYETCﬂ npusecTn

K CnoBapio 06bLEKT K HY)XXHOMY THNY
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DTOT JIMCTUHT — KOHKPETHBI TpUMep, B KOTOPOM KOHTeliHep CBOMCTB —
XOopolilee pelieHne, HO ero MOXKHO HaCTPOUTh BPYUYHYIO. BOT ellle HEKOTO-
pble CBeleHUs:

NmeHa CBOVICTB KOHTelHepa CBOVICTB COOTBETCTBYIOT MMEHOBAHUIO
«[To cornmamenuto». Hampumep, rnepBuuHbiili Kiawo4d — 310 "Id". Ho
MOSKHO IIepeoIIpeie/IUTh 3TOT apaMeTp C ITOMOoIIbio KomaHs, Fluent
API, KaKk OGBIYHO.

KoHTeliHepoB CBOVCTB MOXKeT ObITh HecKoiabKo. Metop, Fluent API
SharedTypeEntity ro3BossieT 0TO6paskaTh OOMH U TOT K€ TUII B pas-
Hble TabINIIbI.

KonTeliHep CBOVICTB MOKET MUMETh CBSI3U C APYTUMMU KIaCCaMU WUIIN
KOHTeliHepaMu CBOJCTB. Bbl mcronb3yete metonsr Fluent API Has-
One/HasMany, HO He MOXXeTe OIlpedesiTh HaBUTallMOHHbIE CBOJCTBA
B KOHTeJiHepe CBOJICTB.

He Hy>XHO yKa3bIBaTh Kaskfjoe CBOWCTBO B CI0OBape, KOTAA BbI JI0-
OaBjisieTe KOHTEHEep CBOMCTB. [IJIs1 BceX He3aJaHHbIX CBOJCTB VI
CTONOIIOB GyeT YCTAHOBIEHO 3HAUYEHME TUIIA TI0 YMOTUYaHMIO.

Pe3rome

Ecm BBl ciiegyeTe TipaBuiaaM MMeHOBaHMS «IIo cornamieHuo» Ajist
BHeIIHMX Kiroueit, EF Core MosKeT HaiiTu 1 HACTPOUTDb CaMble OObIYHBIE
CBSI3U.

[IBe aHHOTAUMM JAHHBIX MO3BOJISIIOT PEIIUTb HECKOIbKO KOHKPETHBIX
po6ieM, CBSI3aHHBIX C BHEITHMMM KTIOUaMU, C MMeHaMy, KOTOpbIe He
COOTBETCTBYIOT ITpaBWIaM MMeHOBaHMs «I10 corTaleHno».

Fluent API — 5T0 HanbosIee MOIHBIN CIOCOO HACTPOJIiKYU cBs3eil. Heko-
TOpble QYHKIMM, TaKMe KaK YCTAHOBKA JEVCTBUS NP YOATeHUM 3aBU-
CUMOJ1 CYIITHOCTH, JOCTYITHBI TObKO B Fluent API.

MOsKHO aBTOMATMU3MPOBATh KaKyI0-TO KOHGUTYPAIMIO KITACCOB CYITHO-
cTeii, 106aBMB KO/, KOTOPKIN BhINONHSIETCS B MeTome DbContext OnMod -
elCreating.

EF Core mo3BossieT yIIpaB/IsiTh OOHOBJIEHUSIMM HAaBUTAI[IOHHBIX CBOJICTB,
BKJTIOUAst OCTAaHOBKY, OOaBIeHE WM yIaJleHye 3amyceil B HaBUramm-
OHHBIX CBOMCTBaX KOJIJIEKIMM.

EF Core mpemocTaBjsieT MHOKECTBO CIIOCOO0B OTOOpaskeHMsI KIacCOB
CYLIHOCTE B Tabmuiy 6a3bl JaHHbIX. OCHOBHBIE CITOCOOBI — 3TO COO-
CTBEHHbIE TUIIbI, TAOIMIIA HA Mepapxuio, Tabaulia Ha TUII, pa3bueHne
TabIMIIBI M KOHTETHEPhI CBOJCTB.

Inst yutaTesneit, 3HakoMbIxX ¢ EF6:
6a30Bblit Ipoliecc HacTpoiiku cBsi3eii B EF Core Takoii ke, Kak 1 B EF6.X,
HO KoMmaH bl Fluent API 3HaUMTE/IbHO M3MEHUIINCD;
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EF6.x mo6aBiisieT BHEIIHMEe KITIOUM, €IV BbI 3a0bLIM J06aBUTh UX CAMO-
CTOSITEJIbHO, HO OHM HEeJIOCTYITHBI C [TOMOII[bI0 OOBIYHBIX KOMaH I EF6.x.
EF Core mo3BosisieT MOMyYMUTh K HUM JOCTYII Yepe3 TeHeBble CBOVICTBA;
B EF Core 5 mo6aBiieHa GyHKIMsI, aHAJIOTUYHAS CBSI3U «MHOTYE KO MHO-
rum» B EF6.x. Temeps EF Core aBTOMaTM4eCKM CO3[AeT CBSI3YIOUIYIO
tabnuiy (cMm. pasmen 3.4.4), Ho peanusanust EF Core oTinMuaetcs OT
Toro, kak EF6.x peanusyet 3Ty QyHKINIO;

EF Core mpepacraBwia Takyve HOBOBBeIEHMSI, KaK JOCTYIl K TeHEBBIM
CBOJICTBaM, aJbTepHATMUBHbIE KIIOUM U pe3epBHbIe OIS ;

cobcrBenHble Ul EF Core MmpenocTaBiasiioT QYHKINM, KOTOPbIE MOXK-
HO 6bIJIO ObI HATM B CIOKHBIX TUMAax EF6.X. JIOMONMHUTENbHbIE QYHK-
LMY BKJIIOUAIOT B ceOsl XpaHeHMe COOCTBEHHBIX TUIIOB B X COOCTBEH-
HO1 Tabnuiie;

TPH, TPT u pa36uenus tabnuil B EF Core aHaJOTMYHbBI COOTBETCTBYIO-
M GyHKIM B EF6.X, HO COGCTBEHHbIE TUITbI M KOHTETHEPbI CBOICTB
OoTCYTCTBYIOT B EF6.X.



Ynpasaenue muzpauusamu
O0a3bl OAHHbBIX

B smoii 2znase paccmampuearomcs cnedyroujue memsi:

pasnuyHble cnocobbl CO3AaHUS KOMaHA ANs OBHOBNEHMS
CTPYKTYpbl 6a3bl AAHHbIX;

TPWU OTNpPaBHbl€ TOYKK, UCMOSIb3YA KOTOPbIE, Bbl CO34aETE
M3MEHEHUA B CTPYKTYype 6a3bl OaHHbIX;

KaK 06HapY>XWTb M UCTIPaBUTb U3MEHEHUS B CTPYKType 6a3bl
[LaHHbIX, KOTOPbIE MOTYT NPUBECTM K NOTEPE AAHHbIX;

KaK XapaKTEPUCTUKU NMPUNTOXKEHUA BTUAIKOT HaA cnocob
NPUMEHEHNA UBSMEHEHUSA K 6a3e LaHHbIX.

B 3T0i1 ImaBe paccMaTpMBAKOTCSI CITOCOOBI M3MEHEHMUS CTPYKTYPhI 6a3bl
IAHHbIX, UMEHyeMble MUrpalueil 6a3bl gaHHbIX. CTpyKTypa 6asbl maH-
HBIX Ha3bIBAETCS cxemoli 6a3bl AHHbIX; OHA COCTOUT U3 TAOJNUII, CTONOIIOB,
OTPaHUYEHUI U T. ., COCTABJSIONIX 6a3y JaHHbIX. CO3/IaHNe 1 OOHOBIIEe-
HI€e CXeMbI 6a3bl JAHHBIX MOXET TT0KA3aThCsI IPOCTIM JIEJIOM, TIOTOMY UTO
EF Core mpenmocTtaBiisieT MeTO[, Migrate, KOTOPBIN clieaeT BCe 3a Bac: BbI
CO3/1aeTe KJIacchl CYIIHOCTE 1 To6aBiisieTe HeMHOTO KoHurypaiuu, a EF
Core co3/aeT KpacuBYIO OJIECTAIIYIO 6a3y TaHHbBIX.

[Tpo6yieMa COCTOUT B TOM, UTO JAHHBI METO] CKPbIBAET IIEJTYI0 CEPUI0
npo6sieM, CBSI3aHHBIX C MUTPAIIVE, KOTOPbIe He cpa3y oueBMAHbL. Hampu-
Mep, IeperMeHOBaHNe CBOICTBA B KJIaCCe CYIIHOCTH 110 YMOTUYaHUIO BbI-
3bIBAET yHalieHue cTonb01a 6a3bl JAHHBIX 3TOTO CBOVICTBA BMECTE CO BCEMU
IaHHBIMU, KOTOpbIe TaMm 6biTy! TI03TOMY B 9TOII I71aBe, IOMMUMO MOPO6-
HOTO OIVCaHMSI TOTO, KaK CO37aBaTh U MIPUMEHSITh MUTPALINM, ST OCBEIAI0
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KJTIOYeBbIe BOIIPOCHI, KOTOPbIE HY>KHO YUMUTHIBATh MIPY OOHOBIEHMM 6a3bl
IaHHBIX. HUKOMY He X0UeTcsI BBIBECTY M3 CTPOSI PeasibHYI0 6a3y JaHHbBIX.

EcTb mipeBoCcxogHast mokymeHtaiusi o murpauusim B EF Core (http://
mng.bz/XdR6), mo3TOMy B 9TOI1 I71aBe 5 He MbITAIOCh AyOIMpoBaTh ee. Hao-
60pOT. B Helt paccMaTPMBAIOTCSI HIOAHCHI ¥ IIPO6/IeMbl, CBSI3aHHbIE C MUT-
paiueit 6a3bl JaHHBIX, a TAKKe UX IUTFOCHI M MUHYCBI. ECTh MHOTO CITOCO-
60B CO3aTh ¥ MPUMEHUTh MULPALINAIO, M B 9TOJ IJIaBe OIMCAHbI pasHbie
BapuaHThl. KpoMe TOTO, IPUBOISTCS IIPUMEpPHI, KaK CIIpaBUTHCS ¢ Gojiee
CJIOKHBIMM ITpO6IeMaMy, TaKMMM KaK IIpaBujbHast 00paboTKa MUTPaLnii,
KOTOpbIe MOTYT MPUBECTU K MOTepe JaHHbIX, U TIPUMEHeHNe MUTpalun
K 6a3e JaHHBIX BO BpeMs pabOThI IPUIOKEHMSI. DTU 3HAHUS TIOMOTYT BbI-
OpaTh MPaBUIbHBIN MOIXOMN K CO3MaHUI0 MUTPAIMM ¥ YCITENIHO IIpyuMe-
HUTH ee K 6a3e JaHHbIX.

Kak yempoeHna sma 2naea

OTa I1aBa HauUMHAeTCs ¢ paszgena 9.2, 3HaKoMsIIIero Bac ¢ 6asaMu JaHHbIX,
KOTOPBIM HeoOXomyMa MUrpalusi, ¥ BaKHOV mpo6yieMoii, Kacaroleics
rapaHTUM COXPAaHHOCTY TaHHBIX BO BpeMst Murpanyu. [Toce sToro pasge-
Jla UAYT ABe YacTH, MOCBSIIIeHHbIe CO3MaHUI0 Y TPMMEeHEeHMI0 MUTPaLii:

yacTh 1, co3gaHme Murpauuyu 6asbl JAHHBIX, HAUMHAETCS C paspe-
Jia 9.3. B Helt u310KeHbl TPU MOAXO0A K CO3AAHMUI0 MUTPALIM WU
cosmanuio kinaccoB EF Core v koHpUIypauym IJist COOTBETCTBUS Y3Ke
CYIIECTBYIONIEl Oa3e TaHHbIX;

YyacTh 2, IPUMMEHEeHe MUTpalyy K 6a3e JaHHbIX, HAUMHAETCS C pas-
nmena 9.8. 3mech OMMUCHIBAIOTCSI CIIOCOOBI MPMMEHEHUS MUTPALU
K paboueii 6a3e JaHHBIX, BKJIIOUAS] CJIOKHOCTU €e OOHOBJIEHMSI BO
BpeMsI paboThbl IPUIOKEHMSI.

OTHM 4acTU OXBAThIBAIOT MHOKECTBO ITO[IXO/IOB, KOTOpbI€ HY>KHO pac-
CMOTpPEeTbh. B kaxkmoit yacTu ecTb TaGIII/IL[a, B KOTOpOf/’I rnepeuncaeHsbl I~
Cbl, MMHYCBI 1 OTpaHMYEHMS Ka’KA0ro U3 1Moaxoa0B, KOTOPbIe JOJIKHBI IO~
MOYb BaM CaeIaTb HpaBMJ'IbeIffI BbI60p OJIs1 Balllero ITpoeKTa.

CnoxcHocmu usmeHeHus 6a3bl OAHHbIX
NPpUIoXeHUS

B aToMm pasfesne paccKkasbIBaeTCsl O MPoOIeMax, CBI3aHHbIX C MUTpalmeit 6a-
3bl IAHHBIX, 0COOEHHO TOVi 6a3bI JAHHBIX, KOTOPYIO UCIIOb3YET Ballle MPUI0-
skeHMe. OcBelllaeMble 3/1eCh TEMbI SIBJISTIOTCST OOIIVIMM JIJIS BCEX PEJISIIMOHHBIX
6a3 DaHHBIX U JIFOO0M MPOrPaMMHOI CUCTEMBI. ECTh MHOXECTBO CITOCOO0B
OpraHM30BaTh Pa3BepThIBaHVE 6a3bl JAHHBIX U MPUIOKEHVS, Y Y KaXKIOTO U3
HUX CBOV KOMITPOMMCCHI 110 CJIOYKHOCTH, MaCIITabMPyeMOCTH, TOCTYITHOCTU
U TPyZIo3aTpaTam Ha pa3paboTKy u skcrutyaTanuio (DevOps).


http://mng.bz/XdR6
http://mng.bz/XdR6
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O6benyuHMB CBEeIEHNs 13 3TOJ [JIaBbI C TEM, UTO BAM M3BECTHO O BaIlleM
MIPUIOKEHII, BbI CMOKETE PELINTh, KAKO IOIX0I MCIIOIb30BaTh [IJIST CO3-
OaHus ¥ Murpaimy 6asbl JaHHBIX. Hajauune mpoayMaHHOIO IIaHa VTN
MTOJIMTUKY CO3IaHMS U IIPUMeHEeHMsT MUTPaLiNii CoeIaeT 3TOT IIpoLecc 60-
Jiee 6€30TIaCHbIM ¥ GBICTPBIM.

Kakue 6a3b1 0aHHbIX HyxOaomcsa 8 06HoeeHuU

[Ipexkme yeM mepeiTy K OMMCAHMIO OOHOBJIEHMS CXeMbl 6a3bl JAHHBIX,
paccMoTpuM 6asbl JAHHBIX, KOTOPbIE MOTYT OBITh MCITOJMIb30BAHbBI B Pa3-
pabaTbiBaeMoOM IpuaokeHuu. Ha puc. 9.1 mokasaHa BO3MOXKHAasl opra-
HM3aIMs KOMaHIbl Pa3paboTUMKOB, COCTOSIIEN U3 HECKOMbKUX UeIOBeK,
U 3TaIlbl paboThI: pa3paboTKa, TeCTMPOBaHME, 0OKAaTKA U IMTPOMbIIIIEHHAS
IKCILTyaTaIms.

MpoMbiwneHHas

Paspa6ortka : Tectuposanue O6katka : 3KCnnyaTauus
Pa3paboTka HoBoi 1 [poBepka HOBbIX Penn30B MpensapuTensHoe ! XKugas cucrema
dyHKuMOHANbHOCTH | | CheicTByOWMMY

I I

|

|

| TeCTUpoBaHue
| Mo/Ib30BaTENAMM
|

I
[ ) |
Paspaborunk N . : TecTnpoBLUMKM DevOps Monb3oBatenu

I
Y kaxnoro paspabotumka OTnen TecTMpoBaHus cneaut  TecTMpoBaHMe Ha Bnepep! basa
cBOst 6a3a faHHbIX. Ux 3a TeM, YTOBbI HOBbIM PENM3  MPOMbILLIEHHOM YPOBHE. [LaHHbIX U3MEHSeTCs,
3aboTa - noaAepxmBaTh pabotan Konus pabounx aaHHbIX 1 pa3BepTbIBaeTCS
a3y AaHHbIX B aKTyaNlbHOM 0bHoBASETCS, YTOOI HOBOE NPOrpaMMHoe
COCTOSIHMM MO Mepe yBenuTLCS, YTO MUTpaLus obecneyeHme
NOCTyNNEHNS U3MEHEeHMI paboraet

Puc.9.1 Tpu paspaboTke NpUIOKEHUS MOTYT UCNONb30BaThCA pasnuyHbie 6a3bl AAHHbIX,

1 BCE OHU NOTPebYyIoT BHECEHUSI UBMEHEHMIA B cxeMy 6a3bl AaHHbIX. TepMUHBI «pa3paboTkay,
«TeCTUpOBaHUE», «06KaTKa» U «MPOMbILLIEHHAA SKCNTyaTaLumMa» OTHOCATCS K Ppas/IMUHbIM YacTaM
paspaboTKu, TECTUPOBAHMSA U Pa3BePTbIBAHUS NPUIOXKEHUS U NIOOLIM CBA3AHHBIM U3MEHEHUAM
cxeMbl 6a3bl JaHHbIX

He Bo Bcex mpoeKTax Mo pa3paboTKe eCcTh BCe ITY ITAIIbI, 8 Y HEKOTOPbIX
MX GOJbIIIe UV OHM OT/IMYAIOTCS. Takoke 9TOT PUCYHOK ITPEeIoaraeT, YTo
B ITPOMBIIIJIEHHOM OKPYKEHUM MCITONIb3yeTCs TOJIbKO OfHa 6a3a JaHHbIX,
HO Y Bac MOXeT 6bITh HECKOJIbKO KON OMHOI ¥ TO¥ ke 6a3bl JaHHBIX.
Kpome TOro, y Bac MOTyT GbITh pa3paboTUMKM, COBMECTHO MCITOTb3YIOII/Ee
onHy 6a3y JaHHBIX, HO Y TaKOrO MOAXO0IA eCTh OTPAaHUYEHUS; CMOTPUTE
npuMeuaHye Hiske. KoMOuHaL it MOKeT ObITh 6€CKOHEUHO MHOTO. B 9101
I7IaBe peub UIeT 0 6a3axX JaHHbIX, UCIIONIb3YeMbIX B OKPY;KEHUY pa3paboT-
KU ¥ TIPOMBIIIJIEHHOM OKPY>K€HUM, HO MMeJiTe B BUIY, YTO OOHOBIEHUS
cxeMbl 6a3bl JAHHBIX MOTYT ObITh HEOOXOIMMBI U B IPYTUX 6a3ax.
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MPUMEYAHUE Ucronb3oBaHue OOHONM oOIieli 6a3bl JaHHbBIX
B OKPYK€HMM pa3paboTKy MOXKeT cpaboTaTh, HO 3[IeCh eCTh Orpa-
HMUYeHMs1. Pa3paboTumKy MOTYT, HalIpyuMep, IPUMEHUTb MUTPALIIO
K 6a3e JaHHbIX, IPEsKIe YeM 00beAVHST KOl B OCHOBHYIO BETKY, UTO
MOSKET BbI3BATh Mpo6eMbl. Pazgen 9.2.2 TO3HaKOMMUT Bac ¢ MUTpa-
LIMSIMY, KOTOPbIE MOTYT BbI3bIBATb ITPOGIIEMBI.

Muzpauus, komopas Moxxem npueecmu K nomepe 0GHHbIX

[Tosie3HO pasmennTb MUTPALMM Ha [IBe TPYIIIbl: HEKPUTUUECKOE M3Me-
HeHMe ¥ KPUTUUECKOoe M3MeHeHMe, Hapyllaliee 1eJ0CTHOCTh JaHHbIX.
Hexkpumuueckoe uaMeHeHue — 9TO M3MeHeHe, IIPU KOTOPOM TabIMIIbl MU
CTOJI61IBI, B KOTOPBIX €CTh 0JIe3HbIe JaHHbIe, He YOAISIITCS, a B XOe KpU-
MUYecKoz20 uameHeHus, Npueodsauiezo0 K nomepe OAHHbIX, STU TAGIUIIBI VTN
CTONOIIBI YOAISIOTCST. [I03TOMY €C/Ti Bbl He XOTUTE IMOTEPSITh BakKHbIE JaH-
HbIe, HY>KHO J06aBUTh AOTIOTHUTEIbHBIN 3Tall KOIMPOBAHMS K MUT ALK
BTOPOTO TUIIA, UTOOBI JaHHbIE OBIIV COXPAHEHBI.

K cuacTbio, B paspabaThiBaeMbIX IIPUIOKEHMUSIX MHOIME MUTPALIUM OT-
HOCSITCSI K TIEPBOMY TUITY, IIOTOMY YTO Bbl J0OaBJIsIeTe HOBbIE TAOGIMUIIBI
" CTOJIGIBI B CBOIO 6a3y JaHHbIX. HO MHOIA HY;KHO PeCTPYKTYPUPOBATh
6a3y JaHHbIX TaKMM 06pPa3oM, UTO HY)KHO IePeMeCTUTb CTOJIOIbI U3 OfI-
HOJ TaGMUIIBI B PYTYI0, BO3MOYKHO B HOBYIO, Tabnmuity. B pasmene 9.5 mpu-
BeJIeHbI IBa IIpMMepa M3MeHeHU, MPUBOISIINX K II0Tepe JaHHbIX, ¥ pac-
CKa3bIBAETCS, KAK MX VICIIPABUTD:

repeMMeHoOBaHue cBolicTBa (pasgen 9.5.1);
riepeMelteHe CTOI0OB 13 OMHOI TabaUIIbI B APYTYIO (pasmen 9.5.2).

MPUMEYAHUE B pasgene 9.8 06¢cy>kmaeTcs eme OauH TUT KPUTH -
YyeCcKuX M3MeHeHMIi: KpUTHuYeckoe u3MeHeHue npunaokeHms. OHO
OTHOCHUTCSI K MUTPALIUM, KOTOPAsi MOKeT BbI3BATh OLIMOKM B pabo-
TaloleM NpUIoKeHUM. ITO U3MeHeHNe UMeeT 3HaueHue, eCIn Bbl
MbITAeTECh BHITIOTHUTH MUTPALIIO BO BpeMs pabOThbl IPUIOKEHUS.

Yacmeo 1: 3Hakomcmeo ¢ mpems nodxodamu
K C030aHUI0 Muz2payuu

Pasmen 9.2 nmpuMeHUM K J110607i opMe Murpanuyu 6asbl JAHHBIX, HO Te-
repb OCHOBHOe BHMMaHMe 6ymeT yaeneHo EF Core. 9To BaykHO, TIOTOMY
YTO 3a/1aua 3aK/II0YAEeTCST He TOJbKO B M3MeHeHMM 6a3bl JAHHbBIX; 9TO He-
006X0IMMO U JIJISI TOTO, UTOOBI M3MEeHeHHas 6a3a TaHHBIX COOTBETCTBOBAIA
KJaccam cyiHoctei u koHdurypaium EF Core, xpaHsineiics B DbContext
npuiokeHus1. Eciu Bol ucnosb3yete MHCTpyMeHThl murpaunuu EF Core, To
mpefIonaraeTcs, YTo 6as3a JaHHBIX OymeT cooTBeTcTBOoBaTh DbContext,
HO, KaK BbI YBUAUTE, BO MHOTUX APYTUX MOAXOAAX K MUTpaImMu 6a3bl JaH-
HBIX 3TO COBMaJieH}e He TapaHTUPyeTCs.
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EcTb TpM OCHOBHBIX CITOCO6a CO30aTh OOHOBIIEHHYIO 0a3y JaHHBIX, CO-
oTBeTcTBYMOIIYI0 DbContext mpuioskenust. Y KaskI0ro MOaXo7a eCTh CBOsI
OTIIpaBHAsi TOUKA, KOTOPYI0 ApTyp Bukepc (TeXHMUYECKUit MeHemKep U3
komaHnbl EF Core) HasbIBaeT UCMOYHUKOM UCTMUHbL:

ucnonv3ogavue muepayuti ¢ EF Core — TaHHBIN MOAXOJ, YUUTHIBAET
KJIacChl CymiHocTeid, a KoHdurypauust EF Core — 9TO MCTOYHUK YC-
TUHBI. TaKko¥ MOAX0M K MUTPALMSIM — CaMblii IIPOCTOJ, HO CII0XKHbIE
Mpo6JIeMbl, TaKye Kak 60pb0a ¢ KpUTUUECKUMU U3MEHEHUSIMU, TIPU-
BOZSIIIIMMM K TIOTE€pE JaHHbBIX, TPEOYIOT, UTOOBI MUTPALINY KOPPEKTH-
POBaJICh BPYUHYIO;

ucnonwv3o8arue cyeHapues SQL dns co3danus muzpauuii — Ipu TaKOM
MOAXO0Me UCTOYHUK UCTUHBI — 3TO KoMaHabl SQL, Mcrionb3yembie 1151
CO3IaHMs M MUTpaLMy 6a3bl JaHHBIX. Y BaC €CThb MOJHbIN KOHTPOJIb
HaJ cXeMoi1 6a3bl JAHHBIX, U CIOfA MOXXHO BK/IIOUaTh QYHKIMM, Ha-
cTpoiikoii koTopbix EF Core He 3aHMMAaeTCsI, HAIpUMep OTpaHUYeHUS
Ha ypoBHe cTosbia. Ho u 3mech ecTh cepbesHasi mpobaemMa — coria-
coBaHue cBoux usMmeHenuii B SQL ¢ BHyTpeHHelt mogenbio EF Core;
UCnonb308amue UHCMpymeHma obpamnozo npoekmuposatus EF Core —
MIpY TaKOM ITOAXOME MCTOYHMKOM MCTUHBI SBISETCST 6a3a TaHHBIX.
BbI MOBTOpPHO co3maeTe Kiuacchl cymHocteit u DbContext mpuiosxke-
HMS CO BCeMM HeOOXOAMMBIMY KOHDUTypauusiMyu. ITOT TOIXO., VIC-
MOIb3yeTCsl B OCHOBHOM 181 co3nanus npwioxkenusi EF Core Bokpyr
CYIIeCTBYIOIIEH 6a3bl JAHHBIX.

Ha puc. 9.2 npencTaBiieH 0630p HSITU CIIOCO60B MUTpaIyy 6a3bl JaH-
HBIX U UX KJIIOUeBble 0cO0eHHOCTH. Kaskaplii pasien, MOCBSIIEeHHbIV MUT-
paLyi, HauMHAeTCs C TabMIIbI C KPATKMM OMMCaHMEeM MOAX0Ha M MOUMMU

B3IVISIIaMM Ha TO, KOTHA 3TU IOAXO/IbI I10JI€3HBI.

Jlerkoctb Mcnonb3oBaHms

Coorsetcraue EF?

Baw kop, EF Core - Baw SQL-kop - ba3a aaHHbIX -
3T0 UCTOYHUK UCTUHBI 3T0 UCTOYHUK UCTUHbI MCTOYHUK UCTUHBI
A
hY r hY r N\
Co3paHo Co3paHo lMpou3BeneHo Co3paHo Co3paHo
MHCTPYMEHTOM C NOMOLLbI0 MHCTPYMEHTOM XypHanom + MHCTPYMEHTOM
(EF Core) MHCTPYMeEHTa + (cpaBHeHueM) BMELLATeNbCTBO (EF Core)
BMELLATeNbCTBO yenoseka
yenoeeka
Murpauus O6patHoe
CraHpapTHas EF Core, WcTpymest MMI’paLLl'lﬂ NpoeKTH-
CpaBHeHus SQL, yeit
LHIpLg MoAMGHLA- 6a3bl JaHHbIX KOZ, HanmcaH I
EF Core poBaHHas sQL LD CyLLeCTBYHOLLIET
BPYYHYIO Rl 6a3bl AaHHbIX
Monaraercs Ha
Bcerna LlomxHo 6bITb J[lomxKHO 6bITb paspaboTumKa Bcerna
Her, Ho cmotpum | [la (venoseveckuit | [la (venoBeueckuii | [la (venoseyeckuit
? i)
[laHHble B 6e30nacHoCTH? fAanble takTop) takTop) takTop) (He npuMeHMMO)

Puc.9.2 TpocToii 0630p NATM CNOCO6G0B MUrpaLMM 6asbl AaHHbIX U NPOBEPKMU 6a3bl AAHHBIX
Ha NpefMeT ee COOTBETCTBUS BHYTpeHHel moaenu EF Core
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Co3daHue Muzpayuu ¢ NOMOWbHO KOMAHObI
EF Core add migration

VIHCTpYMEHTBI MUTPAIVN — 9TO CTAHIAPTHBIN CIIOCOO CO3IaHMsI M OOHOB-
neHust 6a3bl JaHHbIX OT EF Core. 3To caMblit POCTOIi TTOIXO0/, TIOTOMY UTO
OH aBTOMAaTHUYECKM CO3MIaeT KOPPEeKTHbIe KoMaHabl SQL 11711 0OOHOBIEHMSI,
130aBJIsisT BaCc OT HEOOXOOMMOCTM TOTPYKAThbCS BO BHYTPEHHOCTU 6asbl
OAaHHBIX U 3bIK SQL, UTOOBI CO3MATh WM U3MEHUTH 0a3y JAHHBIX MPU-
JIOKeHUSI.

MbI HAUHEM C M3yUYeHMSI CTAaHAPTHON MUTPALK, TPOU3BOIVIMON UH-
crpymentamu EF Core 6e3 MOMOTHUTENIBHOTO PEIAKTMPOBAHMS C Balleii
cTopoHbl. CTaHAAPTHAS MUTPALMs MOXKET CIIPaBUThCS C GOMbUIMHCTBOM
cuTyauuii 1 GOpMUPYET OCHOBY JIJISI U3MEHEHUST MUTPAIViM, €CJIN 9TO He-
06xomuMo. O6GBIYHO MUTPAIMIO HY)KHO PelaKTUPOBATh, KOTIa BbI MMee-
Te Ie0 C TAKMMM BelllaMM, KaK KpUTUUEeCK/e M3MEeHEeHMS, IPUBOISIINE
K IOTepe JaHHBIX (pasmen 9.5), HO cCHauajga 03HAKOMbTECh C BO3MOXKHO-
CTSIMM CTaHIAPTHOTO BapMaHTa.

CTaHZapTHYIO MUIPALMI0 MOXKHO CO34AaThb C [IOMOIIbI MHCTPYMEHTOB
EF Core, B yacTHOCTM KOMaH/ibl add migration. OHa UCMOIB3yeT KIACChI
cymiHocTeii u DbContext IpMIosKeHMsI, 8 MCTOUHMKOM VICTUMHBI SIBJISIETCSI
ero KOHGUTypalMOHHbIi Koa. Ho 9TMM KOMaHIaM Takke HeoO6XOmMMO
3HATD MTPEIbIAYIIEee COCTOSTHYE MO eM 6a3bl TAHHBIX, UTOOBI PEIINUTb, UTO
HY>KHO M3MeHUTb. [IJisl 3TOro HY>KHO ITOCMOTpPeTh Ha KJacc, CO3JaHHbII
MpY MOoCAeHeM 3aITyCke MHCTPYMEHTOB MUTpAlUi, KOTOPbIe COomepKaT
CHMMOK Mojieiu 6a3bl JaHHbIX. UTO KacaeTcsl IepBOIi MUTPALVN, TO STOTO
KJlacca eie He OymeT, IOSTOMY MHCTPYMEHTbI MUTPALIY TIPeIIoaraior,
YyTO y 6a3bI JAHHBIX ITyCTast CXeMa — T. €. HeT Tab/IuIl, MHAEKCOB U T. .

[ToaTomMy KOTZa BBI BBITIONHSIETE KOMaHAy add migration, OoHa CpaBHMBA-
eT CHMMOK C BalllMMM TeKYIIMMM KaccaMy CyliHocTeit, a DbContext mpu-
JIOSKEHMS — C ero KogoM KoHdurypaiuy. Ha ocHOBe 3TuX JaHHBIX MOXKHO
OIpeaeNnThb, YTO M3MEHMJIOCh; 3aTeM OHa CO3[aeT ABa Kjiacca, cogepska-
VX KOMaH[IbI 7151 106aBIeHUs M3MeHeHMi1 B 6a3y JaHHbBIX (puc. 9.3).

He cospaBaiite Knacchbl CyLWHOCTENM TaK XKe, KaK 06blYHbIe KNacChbl

EF Core otanyHo moaxoguT ANa TOro, Ytobbl Bawa 6a3a AaHHbIX Bbirnaaena
Kak 0BOblYHbIE KNACChI, HO HE HY)KHO CO34aBaTb KNACChl CYLLHOCTEM TOYHO TaK
e, Kak M 06bl4Hble Knaccbl. Hanpumep, B 06bIYHbIX KNAaccax Xopowuii cnocob
OCTaHOBWTb Ay6MpOBaHMe — 3TO MCMNONb30BATb CBOMCTBA, KOTOPblE 06palLa-
t0TC K APYrMM CBOWMCTBAM, U3BECTHbIM KakK 0npedesnieHus mena 8blpaxeHus.
Hanpumep:

public string FullName => $"{FirstName} {LastName}";

JTOT MeToA, NOAXOAMT AN 0ObI4HOrO KNacca, HO ecu Bbl UCMOMb3yeTe ero
ANS KNAcca CYLWHOCTK, TO 3anpoc, BbINMONHAWMIA GDUNLTPALMIO AN COPTU-
poBKy no cBoicTBY FullName, 3aBepluntcs owmnbKow. B aTom cnyyae Bam no-
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HagobuTCa NpeaocTaBUTb CBOMCTBO, CBSI3aHHOE CO CTONBOLOM 6a3bl AAHHbIX
(BO3MOXXHO, MCMOMb3YS HOBbIN, MOCTOSIHHBIM BblYMCISEMbIN cTonbeL,; CM. ra-
By 10), uto6bl y6eauTbes, uto EF Core MoxeT copTMpoBaTh U GUIBTPOBATb 3TU
JaHHbIe.

KpoMme Toro, HyXHO TLLaTeNbHO NPOAyMaTb, KaKMe CBOMCTBA M CBA3M Bbl [0-
6aBniseTe B KNACC CyLWHOCTU. PechakTOpUHI 06bIYHOrO Knacca MpocT, HO A4S
pehakTopMHra Klacca CyLLHOCTH TpebyeTcs MUrpaLms U, BO3MOXHO, KOMMPO-
BaHWe AaHHbIX.

[MoMHMTE, YTO KNACChl CYLLHOCTEN C MX HABMraLMOHHBIMKU CBOMCTBAMM OMpe-
DensoT CTpyKTypy 6a3bl AaHHbIX. ToT dakT, uto EF Core nossonser nerko
onpenensTb 3TW BeLUM, He 03HAYaEeT, YTO BaM He ClenyeT AyMaTb O CTPYKType
6a3bl aHHbIX M ee NPOU3BOAUTENBHOCTY.

Mpouecc 3anyckaetcs komaHgoi Add-Migration MyMigrate

1. Mpouecc co3aaeT Moaenb 0XuUAAEMOIA 6a3bl 2.3ateM KOoMaHAa npocMaTpuBaeT daiin
NaHHbIX, npoBepsis DbContext npunoxeHus, <MyContextName> ModelSnapshot.cs, 4To6bi
CBAI3aHHbIE KNACChl CYLHOCTEl U Nlobble copMmupoBaTh MoAeNb 6a3bl AAHHbIX HA MOMEHT
napameTpbl KOHGUrypaumuu / BbINOMIHEHMS NOCNeAHel MUrpaLum (Moaenb nycras,
€C/IM MUTpaLMii HeT)
(
MyDbContext
ace - ...Murpaumm
= q 1234567890_Initial.cs
Caovictea Entity 1234567890_Initial.Designer.cs
Entities :DbSet<Entity> fidcd MyDbContextModelSnapshot.cs
MeToab! Csoiictea Etc. ...
void OnModelCreating(...

®ainn: MyDbContextModelSnapshot.cs
class MyDbContextModelSnapshot

3. Ucnonb3ys ase mopeny, 1 1 2, koMaHaa
ModelSnapshot

reHepupyer Kop, B Tpex daiinax: /

¢ (aiin <MyContextName> ModelSnapshot.cs {
COAEPXUT MoAENb 6a3bl AaHHbIX M 06HOBAsETCSA
npyu B06aBNEHMM KAXKA0M MUTpaLIUK;

* ABa Apyrux aiina copepxar Koa,
OTHOCALLMICA K TONbKO YTO A06ABNEHHOM class partial MyMigrate : Migrate
BaMu Murpaumu. OHu coaepxat Ko {

AN BbIMOHEHNA MUTPaLMK void Up(...) { ...}
void Down(...) { ...}

daiin: 2345678901_MyMigrate.Designer.cs
class partial MyMigrate
{

®daiin: 2345678901_MyMigrate.cs
}

}

4.311 aiinbl 3aNMCLIBAKTCA B KaTanor, 06bI4HO Ha3biBaeMbIi
Migrations, B c6opke, B koTopoii HaxoauTcs DbContext npunoxeHus

Puc 9.3 BbinonHeHue koMaHabl add migration ans co3paHus HoBow Murpauun. KomaHaa
CpaBHUBAET ABe Moaenu 6a3bl AaHHbIX. OaHa MOAENb UCXOAUT U3 HaLLEro TEKYLLEro
npunoxenus c ero DbContext, knaccamm cywHocTei u KoHdurypauueii EF Core; gpyras -

u3 ¢aiina <MyContextName>ModelSnapshot.cs (koTopblit nycT, ecnu 310 Bawa nepsas
murpauus). CpaBHuBas 3Tn aBe mopenu, EF Core MoxeT co3paaThb KOA, KOTOPbIi 0GHOBUT CXeMy
6a3bl JaHHbIX, YTOObI COOTBETCTBOBATb TEKYLLEH Moaenu 6a3bl AaHHbIX EF Core

[pexkme yeM MOoAPO6HO U3YUUTh KOMaHAY add migration, mocMoTpuTe
Ha Tabm. 9.1. B Heit mpuBomuTCcS MHGOPMAaLNSI 00 MCIIOIb30BAHUM CTaH-
JapTHOI MUrpaiuu OJjis OOHOBJIEHMSI CXeMbl 0a3bl JaHHBIX. B Kaskmom
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pasneie, IIOCBAIIEHHOM IIOAX0O4Y K MUT'palin, €CTb Ta6n1/1ua, dHaJIOTn4-
Has 3TOI7[, YTOOBI MOKHO ObLIO CpaBHUTDb d)YHKLU/II/I " OrpaHNYEeHM KaXK-
Aoro mmogxona.

Ta6nuua 9.1 KpaTtkoe usnoxeHue 4OCTOMHCTB, HEAOCTAaTKOB U OrpaHUUYEHUIA
CTaHAAPTHOM MUrpaLuu, CO34aBaeMOI C NOMOLLbI0 KOMaHAbl add migration

MonoxwuTenbHble CTOPOHbI ABTOMAaTMYECKM CO3L3ET NPABUIbHYIO MUTPALIMIO.
YnpaBnseT 3anonHeHneM 6asbl AaHHbIX.

He TpebyeT 3HaHusa SQL.

BkntouaeT yHKUMIO yaaneHns Murpaumm (cMm. pasaen 9.4.4)

OTDVILLaTeanbIe CTOPOHbI PabotaeT ToNbKO B TOM Cny4yae, ecnn Ball KoA ABNgeTca UCTOYHMKOM UCTUHDI

OrpaHuyeHus CranpapTHble murpauum EF Core He MoryT o6pabatbiBaTb KpUTMUYECKME
M3MeHeHus (Ho cM. paszen 9.5).

CraHgapTHble murpaummn EF Core 3aBUCAT OT KOHKPETHOM 6a3bl AaHHbIX
(Ho c™m. pasgen 9.5.4)

CoBeTbl Cnenute 3a cooblieHnamm 06 owmnbKax Npu BbINOJHEHWM KOMaHAb!l add
migration. Eciu EF Core o6HapyxuBaeT U3MEHeHUe, KOTOPOE MOXET NPUBECTU
K noTepe AaHHbIX, TO BbIBOAMT CO0bLeHMe 06 owmnbKe, HO NO-NpexXHeMy
co3aaet hainbl MUrpaLmnn. Hy#Ho U3MEHSTb CLLEHAPUIA MUTPALIMK B TaKUX
cnyyasx, MHaye Bbl noTepsieTe AaHHble (CM.pa3saen 9.5.2)

Mot BepaMKT 70T NoAX0L — NPOCTOM CNocob paboTbl C MUrPALMSMM, U BO MHOTUX ClTydasix OH
XopoLuo pabotaet. B nepByto ouepenb paccMOTpUTE €ro, eCin KOL MPUIOXKEHUS
yNpaBnisSieT NPOeKTMPOBaHWEM 6a3bl faHHbIX

COBET 4 pekomenpyto Bumeoposnk EF Core Community Standup,
B KOTOPOM paccKa3bIBaeTcsi 0 HeKoTopbix (GyHkumsix EF Core 5
u bunocodun, nexaiieit B ocHoBe dyHkuuit murpauuu EF Core, —
http://mng.bz/yYmgq.

9.4.1 Tpebosanus neped 3anyckom n060ii KOMAHObI Mu2payuu
EF Core

YTo6BI 3aITyCTUTD JIIOOYI0 KOMaHIy MHCTpyMeHTOB Murpauyu EF Core,
HeOoOXOOMMO YCTAaHOBUTDH TPeOyeMbIil KO ¥ HACTPOUTb CBOE IPUIIOKe-
HMe oTpee/IeHHbIM 00pa3oM. ECTh IBe Bepcuy MHCTPYMEHTOB MUTPAIIUAN
EF Core: mHcTpymeHTbl KOMaHAHOW cTpoku (CLI) dotnet-ef M KOHCOMB
mucneryepa rmakeros (PMC) Visual Studio.

YT06BI MCIOMH30BATh MHCTPYMEHTbI KOMAHIHOI CTPOKY, HEOOXOmu-
MO YCTaHOBUTD MX Ha CBOJ KOMIIBIOTED, MCITOMb3yeMbIii IS pa3paboTKM,
yepes COOTBETCTBYIONIYIO KoMaHay. Ciienytolias KoMaHAa YCTaHOBUT UH-
CTpyMeHTHI dotnet-ef mI06a/MbHO, 1a6bl MOKHO ObIO MCITOIB30BATh MX
B JIIOOOM KaTajiore:

dotnet tool install --global dotnet-ef

Yrob6sI ucmonb3oBaTh PMC, HeobxoauMo BKIOUKUTH maketT NuGet Mic-
rosoft.EntityFrameworkCore.Tools B OCHOBHOE IPUJIOXEHUE U IaKeT
rocraBiyka 6a3 ganHbix EF Core, Hampumep Microsoft.EntityFrame-
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workCore.SqlServer, B TpoekT, comepsxamuit DbContext mpuaoskeHusI,
K KOTOPOMY BbI XOTUTE TPUMEHUTH MUTPALIMIO.

DT MHCTPYMEHTBI JO/DKHBI MMETh BO3MOKHOCTD CO3/IaBaTh 9K3eMILISIP
DbContext. Ecu Bamn mpoekT mpeacTaBiiseT coboii Be6-y3en ASP.NET
Core win yHuBepcanbHbiii Xoct .NET Core, TO MHCTPYMEHTbI MOTYT MC-
MOJTb30BAaTh €ro JIJIs TToTydyeHus sk3eMIuisipa DbContext, ycTaHOBIEHHOTO
B kytacce Startup.

Ecnu Bo1 He ucnonb3yete ASP.NET Core, TO MO>KHO CO31aTh KJIacc, pea-
nu3yonmii MaTepdeiic IDesignTimeDbContextFactory<TContext>. DTOT
KJIacC JIOJKEH HAaXOIUThCS B TOM Ke ITpoeKTe, uto 1 DbContext, K KOTOpO-
MY Bbl XOTUTE NIPUMEHUTb MUTpaLMIo. B ciieqyrollem AMCTUHTe MTOKa3aH
TpuMep, B3SAThIN 13 BeTKM Part2 cBsizanHOoro perosutopus GitHub.

Jiuctunr 9.1 Knacc, npepocraBnsiowmii sksemnnsap DbContext
MHCTPYMEHTaM MUrpauuu

UncrpymenTbl EF Core ncnonb3ytot aToT knacc C noMoLbto AaHHOrO MHTEpdelica
Ans nonyyenus 3ksemnaspa DbContext uHcTpymeHTbl EF Core HaxopsT
public class DesignTimeContextFactory M CO3A3K0T 3TOT KNacc

: IDesignTimeDbContextFactory<EfCoreContext> <

{ Heo6xoanMo npenocTaBuTh
private const string connectionString = CTPOKY NOAKNIOYEHUSA
"Server=(localdb)\\mssqllocaldb;Database=..." K BaLueil NOKaNbHOM
6a3e faHHbIX
public EfCoreContext CreateDbContext(string[] args)
WHtepdency
Tpebyetcs 3rot. var optionsBuilder = Bbl ucnonb3ayete 06bluHble
METOoA, KOTOpbIM new DbContextOptionsBuilder<EfCoreContext>(); | KOMaHAbl ANA HACTPOHKK
BO3BpallaeT optionsBuilder.UseSqlServer(connectionString); nocTasLuuKa 6asbl AaHHbIX
3K3emMnnap
DbContext return new EfCoreContext(optionsBuilder.Options);
} BosBpawaer DbContext, koTopblii Gyaer
} Mcnonb3oBaTbea MHCTpyMeHTamu EF Core

9.4.2 3anyck komaHde! add migration

Yro65b1 co3maTh Murpanuio EF Core, He06X0I1MMO BBIITOJTHUTS KOMaH Iy add
migration u3 komangHovi ctpoku (CLI mHcTpymMeHTBI) Wiin B okHe PMC.
IIBa criocoba Murpanyy 6asbl JAaHHBIX, MHCTPYMEHTbI KOMaHIHOM CTPOKM
u PMC, umeroT pasHble MMeHa U MapaMeTpsl. B cienyoliem cnucke mo-
KaszaHa KoMaHza add migration, KOTOPYIO { UCIIOIb30Baj A CO3LaHUS
Murpauuu B npunoxkeaun Book App. O6paTute BHMMAaHMe, YTO BepCUs
C KOMaHIHO CTPOKOJ 6bl1a 3amyieHa B Katajore nmpoekra ASP.NET.Core
BookApp:

= CLI: dotnet ef migrations add Ch@9Migrate -p ../Datalayer;
= PMC: Add-Migration Ch@9Migrate -Project Datalayer.
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Maea 9 Ynpaenenue muzpayuamu 6a3vl OGHHBIX

MPUMEYAHMUE EcTb 06mIMPHBI HAGOP KOMAH/ CO MHOKECTBOM
rapaMeTpOB, ¥ MOTPeOyeTCsI HeMaJIo CTPaHUIT, YTOObI BOCITPOU3BEC-
™ mokyMmeHtauuio 1o EF Core. IToaTOMy peKOMeHIyi0 BaM 00pa-
TUTBCS K CIIPABOYHUKY Ha cTpaHuue http://mng.bz/MXEn.

3anonHeHue 6a3bl AAHHLIX C NOMOW{bIO MU2payuu

Murpanyu EF Core MOryT comepskaTh JaHHbIE, KOTOPbIe OYOYT M06aBIE€HbI
B 06a3y JaHHBIX. DTOT ITIPOLIECC M3BECTeH KaK 3aIloyiHeHue 6a3bl JAaHHBIX.
Hertoxoit mpuMep MCITOIb30BaHMs 3TN (QYHKIIMOHATBHOCTM — T0OaBIIe-
HMe KOHCTAHT B 6a3y JaHHbBIX, HAIIPUMMeEp TUIIOB IMPOIYKTOB ¥ KJIMEHTOB
JIJIS1 caiiTa oHjalH-MarasuHa. JJomkeH cKa3aTb, UYTO HadajbHble JAHHbIE
MOYKHO M3MEHUTb, IO3TOMY OHM He SIBJISIOTCSI TTOCTOSTHHbIMU. Ho n3me-
HUTb UX MOXKHO TOJIbKO C IOMOIIbI0O MUTPALIUU, TTIO3TOMY JIyUllle UCII0Ib30-
BaTbh ee 7151 TaHHbIX, KOTOPbIe He MeHSIIOTCS (MM MEHSIIOTCSI OU€Hb PeJIKO).

MPUMEYAHUE Tlomumo no6aBaeHMUST MCXONHBIX MaHHBIX IIPU
NMpUMeHeHUM MUTrpalnuu, MeTon context.Database.EnsureCrea-
ted() (0OBIYHO MCITONMB3YETCS B MOIYJIbHOM TECTUPOBAHMM) 3aTI0J-
HSIeT CO3[IaHHYI0 6a3y maHHbIX. CMOTpUTE I71aBy 17 IS TOTy4YeHMsT
IOTIOJTHUTENIbHOV MHGOpMAIMK O MOIY/IbHOM TeCTUPOBAHUM.

McxomHble maHHbIe 00aBASIOTCS yepe3 KoHdurypanyio Fluent API, mc-
NIO/Ib3ysl MeTo[, HasData. B mucTuHre 9.2 npuBOAUTCS IIpUMep TOro, Kak
CBSI3aTh MICXOAHBIE TaHHbIE yepe3 IePBUYHbBIN M BHEIIHWI KI04M. 34ech
cozepskaTcsl UCXOLHbIe JaHHbIe, KOTOPBIE CIIOKHEE TeX, YTO OOBIYHO eCTh
Yy M€H$], HO 5 IPeJ0CTaBJISII0 UX /151 [eMOHCTPaLyy pas3iINyHbIX CTIOCOO0B
MX HaCTPOVKN. BOT Kiacchl, MCIOAb3yeMble B 3TOM IIpUMepe:

= KJIAaCC CYLIHOCTY Project ¢ ProjectManager Tumna User;

= KJIaCC CyLIHOCTYU User, KOTOPBIV CONEeP>KUT UMSI U afipec IT0JIb30BaTelIs;

= Kiacc Address, co6CTBeHHbIV TUIT (M. pasgen 8.9.1), comepskammii
anpec.

Juctnrr 9.2 NMpumep HaCTPOMKMU MCXOAHBIX AAaHHBIX C MOMOLIbIO MeToAa
HasData

Do6aenseT ABa npoekTa no ymon4yauuw. 0bpatute

3anonHexune HacTpauBaeTca yepes Fluent API BHUMaHUeE, YTO Bbl AO0/MKHbI NPEeAOCTaBUTD I'IepBM‘lelﬁ KNy

protected override void OnModelCreating( (ModelBuilder modelBuilder)

{

modelBuilder.Entity<Project>().HasData(
new { ProjectId = 1, ProjectName = "Project1"},
new { ProjectId = 2, ProjectName = "Project2"});
modelBuilder.Entity<User>().HasData(
new { UserId = 1, Name = "Jill1", Projectld =1 },
new { UserId = 2, Name = "Jack", Projectld = 2 });

Ycranoska ProjectManager ans kaxporo Project. 06paTute BHuMaHue,
YTO Bbl YCTAHABNMBAETE BHELUHUI KO MPOEKTa, B KOTOPOM OHM HAXOAATCA
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Knacc User umMeeT coGCTBEHHbIi TUN, YkasbiBaeM agpeca nonb3oareneii. 06parute BHMMaHue,
B KOTOPOM XPaHUTCA afpec noab3oBartens yTo Ucnonb3yetcs Userld, utobbl onpesenutb, Ans Kakoro

9.4.4

modelBuilder.Entity<Users() noNb30BaTeNs Bbl f06aBAsAETE AAHHbIE
.OwnsOne(x => x.Address).HasData(
new {Userld = 1, Street = "Street1", City
new {Userld = 2, Street = "Street2", City

ucityln} s
"city2'D);

Kak BugHO 13 nucTrHra 9.2, Bbl JOIKHbBI OTIPEeA,e/IUTh [IEPBUYHBIN KJTI0Y,
Jlaxke ec/Iv OOBIYHO OH TeHepupyeTcs 6a30i JaHHbBIX, YTOObI MOKHO 6bIIO
OIpeNesIsiTh CBSI3U, YCTAHABIMBAS BO BHEIIHME K/IIOUM COOTBETCTBYIOLIME
3HAUYEeHMS MEePBUYHBIX KJIIOUeli. A eC/iu Bbl U3MEHUTE TIEPBUYHBIN KITIOY,
TO MMPenbIIyInasl 3aloJIHEHHAsT 3aIiCh OymeT yaaneHa. Kpome Toro, ecin
BbI COXPaHUTE UCXOAHbBIN ITIEPBUYHBIN KJTI0Y, HO USMEHUTE TaHHbIE B 9TOM
3aIMCH, TO MUTpaLVSI OOHOBUT ee.

MPUMEYAHUE Karamor ChapterO9Listings\SeedExample wu3
rpoekTa Test cBsizaHHOrO pernosutopust GitHub comepskut npumep
TOTO, UTO MPOUCXOAUT, KOI[Ia Bbl MEHSIeTe UCXOHbIe JaHHbIEe MeX-
Iy MUrpauusiMu. Bropast Murpauysi CoOgepXuT KoJ, Jisl yaaieHus,
OOHOBJIEHMST ¥ BCTABKM MICXOJHBIX TAHHBIX BCIEICTBYE U3MEHEHM
B yacTax meTtona HasData.

Muzpayuu u HeckonbKo paspabomyukos

Korma Haj MpOeKTOM, B KOTOPOM MCIIOJNIb3YIOTCSI MUTpAlui, paboTaroT
HECKOJIbKO Pa3paboTUYMKOB, BbI MOXETE CTOJIKHYTbCSI CO CIMSHUEM KOIa
MPOrpPaMMBbI, IPY KOTOPOM MUIPALIMSI OMHOTO U3 pa3paboTUMKOB KOHQ-
JIMKTYET C Baileil. B aToMm pasferne MpUBOOUTCS HECKOJIBKO COBETOB, UTO
IenaThb B Takoi cutyanyu. IIpeqrosnaraio, 4To Bbl UCIIONb3YETE CUCTEMY
KOHTPOJISI BEPCUIT ¥ YTO Y BaC eCTh COGCTBEHHAst 6a3a JaHHbBIX JIJIs1 paspa-
O0TKM, YTOOBI MOXKHO 6bIIO OITPO6OBATh MUTPALINIO JIOKATBHO.

Bo-TepBbIX, ecv HOBast MUTpalMst He KOHMIMKTYET ¢ MUTpalIMeit, KO-
TOpas yXe 106aBJieHa B MPUJIOXKEHME, Y BaC He JOKHO ObITh KOHMIMKTA
CUCTEMbI KOHTPOJISI BEPCHii, ToToMy uTo Mmurpaiuu EF Core cripoekTupo-
BaHbl o THIy team-friendly (B otnnune ot murpaunit EF6).

Murpaiuu MOTyT GbITh IPMMEHEHBI B HECKOIBKO MHOM IMOPSIAKE; BO3-
MOJXHO, BbI CO37IaJIV CBOIO MUTPAIIMIO BUEPA, & UbSI-TO ell[e MUrpaLys 6blia
CO3/1aHa CEeroHs 1 MpUMeHeHa K OCHOBHO1 6a3e JaHHbIX. Takasi CUTyauyst
He [IO/KHA BbI3bIBATh MTPOOGJIEM, €/ KOHQIMKTOB CJIUSIHUS HET, TIOTOMY
yto EF Core ymeeT CIIpaBJIIThCS C HEYITOPSTOU€HHBIMU MUTPALIASIMMU.

BbI y3HaeTe, eCThb Ji Y BaC KOHQUIMUKT CJMSIHUSI MUTPALMii, TOTOMY UTO
Ballla CUCTeMa KOHTPOJISI BePCUl MMOKakeT KOHQIMKT B (aiiyie CHMMKa
vurpaiuu <DbContextClassName>ModelSnapShot. Ecin Takoit kKoHb-
JIVKT ITPOU30MIET, BOT PEKOMEHAYEMbIi CIIOCO6 MCITPABUTh CUTYALIIO:

[IpepBUTe CMSIHME CUCTEMbI KOHTPOJISI BEPCUiA, copepskaliee u3me-
HeHle, TIPOTMBOpeUalllee Balleil MUrpaun.



350

9.4.5

Masa 9 YnpaeneHnue muzpayuamu 6a3vt 0AHHBIX

VaanuTte CO3IaHHYI0 BAMY MUTPAIUIO, UCTIONb3Ys JIIOOYIO U3 CJIey-
IOLMX KOMaHJ,
(IIpumeuaHnue: cOXpaHUTE KJIACCHI CYIITHOCTE 1 M3MeHeHUsI KOHPU-
rypauuy — OHY BaM IMOHAZ00SITCS MO33Ke:

CLI: dotnet ef migrations remove;

PMC: Remove-Migration.)

[IpuMeHNUTe CAUSHME C BXOASIIE MUTpalyeii, OT KOTOPOTO BbI OT-
Kasamch Ha orane 1. KOHQMUKT cnsHus 6oblie He JOKEH BO3-
HMKATb B (aiiyie CHUMKA MUTPAIIUN.
Vicrionb3yiiTe KoMaHay add migration, YTOOBI BOCCO3AATh CBOIO MUT-
panmuio.
DTOT mpoilecc paspelreHus KOHGIMKTOB MUTpaLuii paboTaeTt B 60JIb-
IIVHCTBE CJTy4aeB, HO MOKET OKa3aThCs CIOKHBIM. BOT UTO S peKOMeH Y0
IJIST TPOEKTOB, B KOTOPBIX MOTYT BO3HMKATh KOHMIMKTHI MUTPAIINIL:

rnepes co3faHMeM MUTPaLIM OCYILECTBUTE CJIMSIHME OCHOBHO/TIPO-
MBIILIJIEHHOM BETKM B JIOKAJIbHYIO;

cenaiTe TOIbKO OOHY MUTPAIMIO B CHICTEME KOHTPOJISI BEPCHUIA, 00b-
eIV HEHHYIO C OCHOBHOJ/TIPOMBIIIVIEHHOI BETKOM, [IOTOMY YTO OT-
MeHa IBYX MUT'PAInii — TsDKemast paboTa;

COO0bIIMTe YIeHAaM CBOe) KOMaH bl Pa3pabOTUMKOB, €C/IM BbI CUMTAE-
Te, YTO MUTPALIMS MOKET ITOBJIMSITH Ha UX paboTYy.

Ucnonv3osaxue cobcmeeHHol mabauybl Muzpayuil,
no3ssongarouweli ucnonb3osams Heckonbko DbContext
8 00HOli 6a3e 0aHHbIX

EF Core co3maeT CIykeOHYIO Tab/MITy, eI BbI IPUMEHSIETe MUTPAIIAIO
K 6a3e maHHbIX. OH UCITONb3YeT 3Ty TAGINITY, UTOOBI OTHESITH YiKe IIpyuMe-
HEeHHbIe MUT'PAIMI OT TeX, KOTOpbIe CJIeAyeT IPUMEHMUTD K 6a3e JaHHBIX.
o ymonuaHuio Ta Tabnuiia HasbiBaeTcss  EFMigrationsHistory, Ho ¢ mo-
MOIIIbI0O MeToAa MigrationsHistoryTable MM MOXXHO M3MEHUTb.

[puumH A9 M3MeHeHUs TabMUIIbl MICTOPUM MUTPAlMii He TaK MHOTO,
HO OJTHA U3 HUX — COBMECTHOE MCIT0JIb30BaHye 0a3bl JaHHBIX B HECKOJIb-
kux DbContext. BoT aBa mpumepa:

SKOHOMMSI CPEZCTB 3a cueT 00bequHeHNs 6a3 TaHHBIX — BbI CO37ae-
Te npunoxenyue ASP.NET Core ¢ OToeIbHBIMY yUeTHBIMY 3aMIUCSIMU
MoJIb30BaTeseit, KOTopoMy TpebyeTcst 6a3a JaHHbBIX YUETHBIX 3aIli-
ceit. DbContext nmpmiokeHusI TaKKe Hy>kHa 6a3a TaHHbBIX. MCIomb30-
BaHMe COOCTBEHHOI TaOGMUIIbI MUTPALIVI TO3BOIUT 060UM KOHTEK-
CTaM MPUMEHSITh OIHY U Ty 3Ke 6a3y JaHHbIX;

ucnonb3oBaHue otaenbHoro DbContext st Kaxkmoit 6u3Hec-rpyr-
bl. B TpeTheit 4acTu KHUTH ST XOUy OOIerYnTh paciiupeHne mpoeK-
Ta 1o Mepe ero pocra. [Toaromy ucnonb3yw otaenbHbie DbContext:
OIIMH ISl KOJIa OTOOpaskeHMsT KHUTU U IPYTOil [7IsT Kojla 06paboTKM
3aKasa.
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O6a mpumepa pabOTAIOT, HO MCIIOJb30BAHME CUCTEMbI MUTpALVii
EF Core c 106bIM 13 HUX OTHMMAeT HEMHOTO Gosiblie ycyinii. [TepBblit
MpyuMep — SKOHOMMSI CPELCTB 3a CUeT 00beaAuHeHMs 6a3 JaHHbIX — IPO-
IIe, IOTOMY YTO Y IBYX OObeIMHSIeMbIX 6a3 JaHHBIX HET OOLIMUX TabINII,
npencTaBieHnii 1 mpouero. Ho mockoabKy o6e 6a3bl JaHHBIX UCIIONb3Y-
10T CUCTEMY MUTPAILINiA, UM HYKHBI pa3Hble TabIMUIIbI MICTOPUY MUTPALIVIA.
basza ganHbIX yueTHbIX 3amnuceli monb3oBarteneit ASP.NET Core uConb3y-
eT ISl TaGMULIBI UCTOPUYM MUTPAIUIi MMS 110 YMOTYaHMIO, TTOITOMY MM
DbContext mpuioskeHUs Hy>KHO MU3MEHUTD. B cyieTyromeM JMCTMHTE MToKa-
3aHO, KaK 3TO cAenaTh, Koraa Bbl peructpupyete DbContext mpmaoskeHus
B Startup kiacce ASP.NET Core.

Jluctner 9.3  UsmeHeHue MMeHU Tabamubl ICTOPUM MUTpaLMiA

nna DbContext

Perucrpupyet DbContext npunoskeHus Bropoit napameTp no3sonseT BbINONHATL
Kak cepsuc B ASP.NET Core HaCTPOIKY Ha YpOBHE NOCTaBLLMKA 6a3bl AaHHbIX

services.AddDbContext<EfCoreContext>(
options => options.UseSqlServer(connection,
dbOptions => <
dbOptions.MigrationsHistoryTable("NewHistoryName")));
Mertop MigrationsHistoryTable no3sonsieT usmeHuTL UMS TaGAMLbI
MUTpaLmum 1, Npu He06X0AUMOCTH, CXEMY TabAMLbI

3aTeM, KOHEYHO, Bbl [OJDKHBI BBIIIOJIHUTH MUTPALMIO IJISI KaXKIOTO
DbContext — B JaHHOM C/Tyyae KOHTEKCT YUeTHBIX 3aIuceii onb30oBaTeNs
ASP.NET Core u DbContext mpwioskenusi. Ha aTom Baia paboTa OKOHUEHA.

YTo KacaeTcs BTOPOTo IpuMepa — Hanuuus otaenbHoro DbContext nis
Kak[ 0¥ 6V3HeC-TPyIIbl, — A1 Kakgoro DbContext Heo6xoaMO pasHoe
MM TaGIULIBI UCTOPUM MUTPALU, UTOOBI KaXXHasi MUrpaius 6bi1a oT-
IenbHOI. KpoMe TOro, HY>)KHO yKa3aThb OTAeIbHble KaTaloru 11 KIacCoB
Murpauuit gis kaxgoro DbContext. 3To MOXKHO cIeaTh C TOMOIIBIO T1a-
pameTpa B KoMaHzie add migration. DTa KoMaH/a He AOMYCTUT KOHDIMK-
TOB B MMeHAaX K/IaccoB, eciu B 060ux DbContext MCIIonb3yeTcst OLHO U TO
5Ke UM MUTPaLUn.

MPUMEYAHUE Taxke Npu >KelaHUM MOKHO IIOMECTUTb KJIaCChl
MUTPAIMY B OTJEIbHBIN MPOeKT. HyKHO cOOOIIMTh KOMaHe add
migration, B KaKOil IIPOEKT pa3MeCTUTh MUTPaLiUU. 3aTEM UCIIOJb-
3yeTcss meToh, MigrationsAssembly IpM HacTpOViKe IapaMeTpOB
6a3bl JaHHBIX: http://mng.bz/aonB.

OnHako B 3TOM IIpMMepe ecTh elle OfHa IMpobiiemMa, ¢ KOTOPOil Mpu-
XOAUTCSI UMETD Jeno: Kaxkmomy DbContext He06X0AMMO MTOTYUYUTh JOCTYIT
K Tabnmuiie Books, YTo MpuBOAUT K AYOIMPOBAHNUIO MUTPALIUY STOV TabIM-
ubl. Ta6bmmiia Books siByisieTcst 0611eii, moromy uto o6a DbContext JO/KHBI
JMMEeTh BO3MOXXHOCTb UMTaTh ee (YTOObI ITOKA3bIBATh KHUTU U CO3aBaTh
3aKa3 Ha IpuobpeTeHne KHUTH).
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ECTh HECKOJIBKO BapMaHTOB PeIlleHysT 9TOi MPo06aeMbl, HO JIyUIlle BCe-
ro ucronab3oBaTh Mmetof Fluent API ExcludeFromMigrations, KOTOpbIi 3a-
MpellaeT BKIYEHVe TaHHOrO Kacca CYIHOCTY B MUTrpaLio. B ipumepe
¢ BookDbContext/OrderDbContext MOKHO yAaIUTh MUTPALMIO KIacca CyIIL-
HOCTMU Book B OrderDbContext, Kak IOKa3aHO B 3TOM ()parMeHTe Kofa:

protected override void OnModelCreating(ModelBuilder modelBuilder)

{
modelBuilder.Entity<Book>()
.ToTable("Books",
t => t.ExcludeFromMigrations());

Ecnmu kimacc cymHocT Book oTo6paskaeTcsl B IpeicTaB/IeHNe, a He B Tab-
uiy (cM. pasmen 7.9.3), TO MHCTPYMEHTBI MUTpaIlu He 6YOyT BKIIOYATh
9TO OpefcTaBjieHMe B Murpaiuio. [jisi JaHHOTO MpuMepa 3TO XOPOIIUii
IIOIXO, TIOCKOIbKY MbI XOTUM, YTOOBI ¥ BookDbContext OB JOCTYIT Ha
YTeHMe U 3aIUCh, a y OrderDbContext — TOJBKO Ha YTeHMeE.

Moi1 noaxoa K co34aHMI0 MUTpaLMi

Mo noaxon K CO34aHMI0 MUrPaLLMIA OCHOBAH HA HAaNWMYMK MOAYNbHbIX TECTOB,
KOTOpble MOTYyT Y4TO-TO NPOBEPUTb B Ha3e AaHHbIX. S MOHUMAtD, YTO HEKOTO-
pbIM pa3paboTumKaM He HpPABUTCS TAKOM NOAXOM4, HO 1 0BHAPYXKMA, YTO KOraa
Yy MEHS HeT BO3MOXXHOCTM MPOBECTU MOAY/IbHOE TeCTUPOBaHWE CBOEro Koaa
C peanbHoW 6a30M AAHHbIX, MHE HY)HO CO3[4aTb M MPUMEHWUTb MUTPALMIO,
a 3aTeM 3anyCcTUTb NPUIOXEHME AN MPOBEPKM M3MEHEHUN. Micnonb3oBaHue
MOAYNbHbIX TECTOB C peanbHOi 6a30i faHHbIX YCKOPSAET pa3paboTky, 1 Kax-
[bIi MOAY/bHbIM TECT, KOTOPbIM S NULLY, yIy4YLIAeT 0XBAT TECTOB NPUIOXKEHUS,
HafL KOTOpbIM 5 paboTato.

O6bl4HO 5 cO3Aat0 MCUepMbIBAKOWMIA HAabop MOAYNbHbLIX TECTOB A/ BCEro
npunoxeHus, kpome Ul/WebAPI. MHorve n3 Moux MoAynbHbIX TECTOB MUC-
nonb3ytoT 6a3y AaHHbIX, TOTOMY YTO 3TO CaMblii BbICTPbIN CNOCO6 HACTPOUTbL
TecToBble faHHble; EF Core c nerkocTbio BbINOMHAET HACTPOMKY TeCTOBOM 6as3bl
[aHHbIX. KOHEYHO, AN CNOXHON BU3HEC-TOTMKM S UCMONb3YH naTTepH «Pe-
no3uTopuii» (CM. pasaen 4.2), ans KOToporo MOXHO cAenaTb 3arnyLwky (stub),
HO AJ1 NPOCTbIX 3aNPOCOB M OBHOBAEHWI S MOry MCNO/b30BaTh TECTOBbIE
6a3bl faHHbIX. B pe3ynbtate MOXHO MO3TanHO BHEAPSTb HOBYK (YHKLMO-
HaNbHYI0 BO3MOXHOCTb M NMPOBEPSTL €e N0 Mepe HeobXoaMMOCTH, 3amycKas
MOZAY/bHble TeCTbl.

3T0T noaxon, TpebyeT, uTo6bl 6a3bl 4AHHBIX B MOAY/bHbIX TECTaX HAXOAUIUCH
B aKTya/lbHOM COCTOSIHUM C Tekyweln mopenbto EF Core; cxema pomkHa co-
OTBETCTBOBATb TEKYLUMM KnaccaM CywHocTen M koHdurypaumm DbContext.
MHOroneTHMi onbIT (M HEKOTOpble MpennoxeHus ot komaHabl EF Core) ot-
TOYMSIM MOW MOAXO0A, KOTOPbIM S MOAENtCh C BaMu B rnaee 17. Takoi noa-
XO[, MO3BOJISET CO34aBaTb C/IOXKHYK (PYHKLUMOHANbHOCTb C MEHbLIMM KOJK-
YeCcTBOM 3TanoB, Npu 3TOM 6a3bl AaHHbIX MOLY/IbHOrO TECTUPOBAHMUS BCErAa
«MABYT B HOTy» C Tekywern moaenbto EF Core. Tonbko nocne Toro, Kak BecCb Koz,
HanucaH 1 MoAy/bHble TeCTbl MPOMAEHbI, § HAKOHEL, CO34aK MUTPaLMIO.
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9.5 PedakmuposaHue Mu2pauuu ona obpabomku
C/IOMCHBIX cumyauyuti

WuctpymenThl Murpanuu EF Core MOIIHBI ¥ XOPOIIIO MTPOAYyMaHbl, HO OHU
He MOTYT CIPaBUTbCS C 10607 BO3MOKHOI Murpauyeit 6asbl JaHHBIX,
HaIpuMep KPUTUIECKUM M3MeHeHMeM, IIPUBOASIIMM K IT0Tepe TaHHBIX.
Komange EF Core 3TO M3BeCTHO, [MO3TOMY OHa IpeaoCTaBuIa HECKOJIb-
KO CITOCOOOB M3MEHSTh KJIaCcC MUTPaliy BPyUHY0. [IOCMOTPUM Ha TUIIBI
MUTpaly, C KOTOPbIMM CTaHIApTHAsI MUTpaLMsI He CIIpaBUTCs 6e3 Io-
CTOPOHHEN ITOMOILN:

Kpumuueckue usMeHeHusl, npusodsujue Kk nomepe 0aHHbIX, HATIPUMeED
riepeMeIeHne CTOAOIIOB 13 OHO TabINIIbI B HOBYIO;

dobasneHue QyHKYUOHANbHBIX 803MOoMcHOCmeli SQL, komopble He C03-
daem EF Core, HallpuMep J00aBJ/IeHME MTOJIb30BaTEIbCKIUX (DYHKIIIA,
XpaHuMble npouenypsl SQL, pencraBieHus u T. I.;

U3MeHeHue Muzpayuu o1t pabomel ¢ HECKOJIbKUMU munamu 6a3 0aHHbIX,
Hampumep pabota ¢ SQL Server u PostgreSQL.

MOXXHO MCIIpaBUTh 3TU IPOOIEMbI, OTPEJAKTUPOBAB CTaHIApPTHBIN
KJacC MUTpaLMM, CO3IAHHbINI C TTIOMOIIbI0O KOMaHIbl add migration. s
9TOTO HEOOXOAMMO OTPEIAaKTMPOBATh KJIaCC MUTpaIvy, UMs (daiiia KoTo-
pOTO 3aKaHUMBAETCsl MMeHeM MUTpalLviy ¥ KOTOPbIi MMeeT pacliMpeHne
.cs, Hampumep ... InitialMigration.cs. B cienyommux pasmenax Bbl y3Hae-
Te O pasAMYHbBIX BapMaHTaX pPeJakTUPOBAHMSI, KOTOPbIe MOTYT YIYULIUTh
VTV VICTIPaBUTD BaIlIY MUTPAINM, a B Ta6JI. 9.2 IPUBOAUTCST 0630P IITIOCOB
¥ MMHYCOB PYYHOTO pefaKTMPOBaHUS MUTPALIMK [IJIs1 JOCTUKEHMS JKeJla-
eMOro pesyJbTara.

Ta6nuua 9.2 0630p NONOXKUTENbHBIX U OTPULLATE/NIbHBIX CTOPOH U OFPaHUYEHU
MUrpaumm, Co3gaHHolM KoMaHaol add migration M oTpesaKTMPOBAHHOM BaMM, UTOGDI
CMpaBUTbLCSA C CUTYaLMSIMU, C KOTOPbIMM CTAaHAAPTHas MUIpaLMsa He cnpasnseTcs
CBOMMM CMNIAMMU

Mpumeyanuns

MonoxuTenbHble CTOPOHbI Bbl HauMHaeTe nNo Gonbluei YacTh ¢ MUrPaLIMiA, CO3LAHHBIX C MOMOLLbIO
KoMaHAabl add migration.

Bbl MOXeTe HaCTPOUTb MUTpaLMIO NoA, cebs.

Bbl MoxeTe f06aBUTb fononHMTENbHbIE byHKUMM SOL, HanpuMep XpaHuMble
npoteanypsbl

OTpuuaTenbHble CTOPOHbI BaMm HyxHO 6orblue 3HaTb O CTPYKTYpe 6asbl AAHHbIX.

HekoTopble npaBku TpebytoT 3HaHMs SQL

OrpaHuueHus Bawwu npaBku He npoBepsitotcs EF Core, N03TOMyY Bbl MOXETE NONYYUTb
HEeCoOTBETCTBME MeX Ay 0OHOBNEHHOM 6a30M AAHHbIX M KNacCaMu CyLLHOCTEeN
1 DbContext npunoxeHus

CoBeTbl To ke, YTo M ANa CTaHAAPTHbIX MUTpaLmii (cM. Tabn. 9.1)

Mot BepanKT STOT NOAXOL OT/IMYHO NOAXOAUT AN HEGOJbLLUMX U3MEHEHWIA, HO BHECEHUE
Cepbe3HbIX U3MEHEHUI MOXET CTaTb TSKENOM paboToi, NOCKO/bKY Bbl 4AaCTO
cmewmnsaeTe C#-kop ¢ SOL. Ecnm Bbl nnaHupyeTe peaakTvpoBaTh 60nbLIOe
KOMIMYECTBO MUIPaLLUiA, 4TOObI 06aBUTL PYHKLIMOHANbHbIE BO3MOXHOCTH SOL,
TO B KQYeCTBE aNibTEPHATUBbI CIeAYET PaCCMOTPETb MOAXO/A C UCMONb30BAHUEM
cueHapus SOL (cm. pasgen 9.6.2)
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[llobaeneHue u yoaneHue memodoe MigrationBuilder
8Hympu Kaacca Mupayuu

HauHeM c mpocToro npmMmepa UcrpasaeHUs MUTPaliy, KOTOPast COOEePKUT
KpUTHUUYECKOe M3MeHeH!e, IPUBOJIIee K I0Tepe NJaHHbIX. B aTOM mpu-
Mepe TI0Ka3aHo, YTO MPOU30IIET, ec/ivi USMEHUTDb MM CBOJCTBA B Kjlacce
CYIIHOCTU. DTY NMP0o6JIEMY MOXKHO UCIIPaBUTD, YAAIUB IBE KOMAaH/IbI U 3a-
MeHMB MX Ha MeTro[ RenameColumn u3 kimacca MigrationBuilder BHyTpu
KJIacca MUTpaLuu.

JlaHHBIN TIpUMep B3ST U3 IJIaBbl 7, Toe Mbl U3MEHUIU CBOMCTBO Cus-
tomerId u3 Kiacca cymrHocTy Order Ha UserId, 4yTOGbI aBTOMAaTU3UPOBATh
mobapyieHne GuIbTpa 3ampocoB (cM. pasmen 7.15.4). CranmapTHas MUrpa-
LMSI paccMaTpMBaeT 3Ty ONepalMio Kak yaajeHue cBolictBa CustomerId
1 nobaBiieHre HOBOTO CBO¥CTBa Userld, UToO MpMBeAET K IOTepe BCeX Cy-
IIeCTBYIONIVX 3HaUeHMIi B cTosb1e CustomerId. YTOOBI pelnTh 3Ty Mpo6-
JileMy, BBITIOJTHUTE Cefylol/e M3MeHeHs B Kjlacce MUTpaluu, CreHepu-
pOBaHHbBIE CTAHAPTHOM MUT'PAL/eil U3 IJIaBbl 7:

= ymanuTe KoMaHAay AddColumn, KoTOopasi mOOaB/IsIeT HOBBIN CTOJOeI]
Userld;

= yganuTe KoMmaHAy DropColumn, KOoTOpas ymajsieT CyIIeCTBYIOIIWIA
cronberr Customerld;

= nmo6aBbTe KOMaHIy RenameColumn, YTOOBI MepPeMMEHOBATb CTOJOEI]
CustomerlId B UserId.

B cienmytoiiiemM nUCTUMHTE TTIOKa3aH M3MEHEHHBIN KJacC MUTPAIUU, UMSI
KOTOPOTO B34TO U3 UMeHU Murpanuu, Chapter07. Metonnl, KOTOpbIe HYXK-
HO YIaJINTh, 3aKOMMEHTMPOBAHbI, ¥ T00aBjeH HOBbIIT MeTo# RenameCo-
Tumn.

Jiuctuir 9.4 O6HOBNEHHDBIN Knacc Murpauun. Crapbie KOMaHAbI
3aMeHeHbl

Knacc murpaumm, cozpanHbii Komanaoii add
migration, KoTopblIi 6bin OTPeAAKTUPOBaH

public partial class Chapter@7 : Migration -
{

protected override void Up(MigrationBuilder migrationBuilder)
{ B knacce mMurpaumm ectb AiBa MeToga.
Mertoa Up npumenut Murpaumio,

a metop, Down ypanut ee

//migrationBuilder.AddColumn<Guid>(

Komanpa no6agnenns // name: "UserId",

HoBOro CTONGLA // table: "Orders",

Userld He pomxHa // type: "uniqueidentifier",
BbINONHATLCA, noatomy  // nullable: false,
sakommentupyemee  // defaultValue:

// new Guid("00000000-0000-0000-0000-000000000000"));

//migrationBuilder.DropColumn(
// name: "CustomerId",
/] table: "Orders");

KomaHaa yoanesus cywecteyrowero
cron6ua Customerld He gonmxHa
BbINO/IHATLCA, I03TOMY 3aKOMMEHTUpPYEM ee
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migrationBuilder.RenameColumn(
name: "CustomerId",
table: "Orders",
newName: "UserId");

[paBunbHbLIA NoAXoA -
nepeMMeHoBaThb cTonGew,
Customerld B Userld

//.. OCTanbHaa yYacTb KoAa OMyweHa;

JTOT KOJ, U3MEHSIeT MeTof, Murpauum Up, B pe3yJbTaTe 4ero BMeCTO
TOTepy JAHHBIX JaHHbIE, COAepsKallyecs B CTapoM CTosbie CustomerId,
6ymyT coxpaHeHbl. Kimacc Murpamnum, co3gaHHblii KoMaHmoi add migra-
tion, Takke COmepXKUT MeToH, Down, KOTOPbIiI OTMEHSIET MUTPAIUIO, eC/IN
K 6ase JaHHBIX Obula TTpUMeHeHAa mMurpanust Up (CM. KOMaHAY remove
B pasgene 9.4.4). [loaToMy peKOMEeHIYeTCsI OTPeSaKTUPOBATh METOZ, Down
[LJISI TPaBUIbHON OTMEHBbI MUTpalni. YacTh, OTHOCSINASICSI K METOAY Down,
U3 JIUCTUHTA 9.4 TakoKe OyIeT OTpeJaKTMPOBaHa, YTOOBI BBITTONHUTD JeTi-
CTBUE, 06paTHOE YaCT, OTHOCSIIENCS K MeToxy Up. MbI ObI yIasmiu Ko-
maHabl AddColumn 1 DropColumn B yacTy Down ¥ 3aMeHMJIM MX Ha Rename-
Column, HO Terepsb UserId reperMeHoOBaH 06paTHO B CustomerId.

NMPUMEYAHUE ¢ He mpUBOXKY 3[leCh U3MEHEHHbI MeTof, Down,
HO BbI MOKeTe HaiTM 3TOT KjIacC MUTpaluu B mamnke Migrations
npoekTa DatalLayer B permosutopun GitHub, BeTka Part?2.

Jllo6aeneHue komano SQL e Muzpayuro

s mo6aBneHuss komaHg SQL B MUTpaIiii0 MOXKET ObITh B OCHOBHbIE
MPUYMHBI: KPUTHUUECKOe M3MeHeHMe, TPUBOJsInee K IOoTepe AaHHbBIX,
a Takke Jo0aBIeHMe WM M3MeHeHMe yacTeit 6a3bl JaHHbIX SQL, KoTopbie
EF Core He KOHTpOJIMPYET, HAIIpUMep A0o0aBjeHMe MPeaCTaBIAeHNU YN
XPaHUMBIX MIPOLIeIYD.

B kauectBe mpumepa mobGaBieHusi KomaHna SQL K Murpainuym Mbl
3aiiMeMCsi KpUTUUYECKUM M3MeHeHMeM, IPUBOASIINM K IoTepe JaHHbBIX.
B maHHOM CTydae MbI HAUHEM C 6a3bl JAHHBIX C KJIACCOM CYITHOCTH User,
KOTOPBIV COAep>KUT UMSI KaskA0TO IM0/Ib30BaTeIs M eT0 aJipec B CBOMCTBAx
Street u City. [Io Mepe npoABU>KeHMS IPOEKTA Mbl PEIlIUIN, UTO XOTUM
CKOIMPOBATh aAPeCHYI0 YaCTh B APYTYIO TAOIUITY, U ITyCTb KJIaCC CYIIHO-
Ty User CChIJIaeTCSl HAa Hee yepe3 HaBUTALMOHHOE CBOMCTBO. Ha puc. 9.4
TTOKa3aHbl COCTOSTHMSI CXeMbl 6a3bl JaHHBIX O ¥ IOCTE U COMEPKMUMOe
TabIUII.

JIyummit crioco6 CIIpaBUTHCS C STOV CUTYyaAIlMe, UCIIONb3yS] MUTPAIAN
EF Core, — mo6aBuTh KOMaHAbl SQL [J151 KOMMPOBAHMS JaHHBIX, HO 3TO He-
TPUBMAIBHBIN ITpoliecc. Vi3MeHeHMe MUTrpanym TpebyeT so6aBaeHus Koma
SQL.

MPUMEYAHUE Bcro murpaumio MOXHO YBUAETb B COOTBETCTBY-
toeM penosutopun GitHub Ha ctpanuue http://mng.bz/goME.
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Do - agpec nonb3oBatens Mocne - agpec Nonb3oBaTeNs B OTAENbHOM TabauLe
B TOI Xe TabnuLe
Users Users Addresses
PK |Userld PK |Userld PK | Addressl
Name FK1 | Addressid Street
Street City
City
Userid | Name Street City Userid | Name = Addressid Addressid Street City
123 | Jack |Jack Street |Jack City 123 | Jack 1 1 | Jack Street | Jack City
456 | Jill Jill Street Jill City 456 | Jill 2 2 | Jill Street Jill City

Puc.9.4 WcxopHas cxeMa (A0) 6a3bl AaHHbIX U AaHHbIE C 0aHOM Tabnuueli Users.
B HOBOI1 cxeMe 6a3bl AaHHbIX (Nocse) ecTb HOBas Tabnuua Addresses, a agpecHble
AaHHbIe U3 UCXOAHOI Tabnuubl Users 6binn nepeHeceHbl B Tabnauuy Addresses.
KpomMe Toro, 66111 yaaneHbl agpecHble ctonbubl Tabnauubl Users, Street u City u 6bin
Ao6aBneH HOBbI BHewHui Koy AddressId ans cBsi3u C agpecoM nosib3oBatensi

Buauasie Mbl M3MeHsSIEM KJIacC CYIIHOCTM User, YTOOBI YOAIUTH aapec
¥ 106aBUTH CCHUIKY Ha HOBBIN Kiacc cyimmHocT Address B DbContext. 3a-
TeM MbI CO3[aeM HOBYIO MUI'DaLMIO, UCIIOAb3yd KOMaHay add migration,
KOTOpas MpeaymnpenuT Hac, YTO ITO MOXKET MPUBECTU K MOTepe TaHHBIX.
Terepb MbI TOTOBBI peJaKTVMPOBATh MUTPALIMIO.

Bropoii aTamn — mo6asjeHue cepuu kKomaHa SQL ¢ moMoIbio MeToza Mi -
grationBuilder.Sql, HanpumMmep migrationBuilder.Sql("ALTER TABLE..").
B wrenmyronieM McTMHTE TTOKa3aHbl KoMaHabl SQL 6e3 migrationBuilder.
Sql, UTOOBI UX GBUIO JIerye PacCMOTPETh.

Jiuctunr 9.5 Komangbl SOL Server pns KonMpoBaHus agpecos
B HOBYIO Tabnuuy

ALTER TABLE [Addresses] [lobaBnseT BpeMeHHbIN cTONGEL, NO3BONSAIOLMIA
ADD [UserId] [int] NOT NULL | ycTaHOBMTb NpaBMAbHbIN BHELHMIA Koy B Tabauue Users

INSERT INTO [Addresses] ([UserId],[Street],[City]) Konupyert Bce agpecHble
SELECT [UserId],[Street],[City] FROM [Users] AaHHble C NePBUYHBIM
KNIOYOM Nonb30BaTens
—> UPDATE [Users] SET [Addressld] = ( BTaﬁnMuyAddresses

SELECT [AddressId] |
FROM [Addresses] |
WHERE [Addresses].[UserId] = [Users].[Userid])
Ucnonb3yet BpeMeHHbIii cTonbew Userld,
4T06bI YOEAUTLCS, HTO YCTAHOBNEHDI
NpaBUbHbIE BHELIHKE KNIOYM

ALTER TABLE [Addresses]
DROP COLUMN [UserId]

YcTaHaBAMBaeT BHELWHMI KNloY B Tabnuue

. Ynansiet BpeMeHHbIi cronbeu Userld u3 Tabnuub
Users ana ceasu ¢ Tabnuueit Addresses

Addresses, Tak Kak OH 60/1bLLEe HE HYXeH

Mpb1 mo6asisieM 3T¥ SQL-KOMaHAbI B MUTPAIIMIO C TIOMOIIbIO MEeToma
migrationBuilder.Sql aJis1 KaXKa0i KOMaHbl, TIOMelast ux Imocie co3ga-
Hust Tabuibl Addresses, HO 0 HACTPOJKM BHEIIHEro Kioda. Kpome Toro,
MeTobl MigrationBuilder, KOTOpbIe YIaJISIOT afipeCcHbIe CBOCTBA 13 Ta0-
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muiet Users, TOJKHBI ObITh PACIIONOXKEHbI TIOC/IE BBITIOTHEHMs Kofa SQL;
B IIPOTMBHOM C/Tydae JaHHbIe OYIyT yTEPSIHBI 10 TOT0, Kak SQL cMOXKeT 1x
CKOIIMPOBATb.

MPUMEYAHUE B pasmene 9.8.1 ommchIBaeTcst Crioco6 BBIMOJ-
HeHust Koga C# o ¥ mocie NpuMeHeHUs] KOHKPEeTHOV MUrpauumn
K 6a3e JaHHbIX. TaKo¥i MOIXO0/I — ellle OIVH CII0CO0 KOMMPOBATh IaH-
HbIe, HO yacTo roaxop ¢ SQL paboTaer aydiie.

9.5.3 JlobaeneHue cobcmeeHHbIX KOMAHO Mu2payuu

Ewmm BbI yacTo moGaBiisieTe onpeneneHHbie THUIThl SQL-KOMaHI K MUTpa-
IIMY, TO MOSKHO CO37aTh HEKMII IIAGIOHHBIN KO, UTOOBI YIIPOCTUTH peaK-
TupoBaHue. Co3maHue I1a6JI0HOB, HaIIpUMep mo0aBjeHMe IpeacTaBiie-
Hust SQL B 6a3y JaHHbBIX, — HETUTOXas Mest, eCJIM BbI HEPeAKO MCITO/b3yeTe
dyHkIMOHANBHOCTh SQL, MOTOMY UTO 3aTpaThl Ha CO3[aHKe HIabioHa
MeHbIIle, YeM MHOTOKPATHOE HamMCaHyue KoJaa 3TOM (QYHKIMOHAIbHOCTA
BpyuHYy0. CO30aTh IIa6I0H MOKHO ABYMSI CLIOCOGAMM :

= CO3JaTh METOAbl paclIMpeHus, IPUHUMAKIIMe Kiacc Migration-
Builder u co3mawlnye KOMaHIbl C IIOMOIIbIO MeToAa Sql Kiacca Mig-
rationBuilder. 3Ty MeTObl pacIIMpPeHMs], KaK MPaBUI0, 3aBUCSIT OT
6asbl JAHHBIX;

= Gosiee CIOXKHBIN, HO 6ojee YHMUBEPCATbHBIN IMOAXOMA — PaCIIMPUTh
Kacc MigrationBuilder mjig moGaBiieHMS COOCTBEHHBIX KOMAHII.
OTOT MOAXOJ, MO3BOJSIET TTOIYYUTD JOCTYIT K METOAAM JIJISI CO3IaHMS
KOMaH]I, KOTOPbIe MOIXOIST AJisI MHOTMX ITOCTABIIVKOB 6a3 TaHHBIX.

B manHOM paspesie 06CyKIaeTcst TOIbKO MePBbIi moaxo . Bropoii mop-
X0, — MPOABUHYTAsT BepCus, TpeKpacHo OIMMCAaHHAsI B JOKyMeHTAalMK 110
EF Core Ha crpanutie http://mng.bz/xGBe.

B KauecTBe mpuMepa Mbl CO3JaAMM METO/I, paCIIUPEHNsI, YTO OOJIETYUT
co3panue mnpexacrtasienus SQL. MeTtop pacmivpeHus IpyuHUMaeT Kiace,
KOTOPBIN OyfeT oTOOpaskaThCsl B IpeICTaB/IeHle, UTOObI OH MOT HaiTu
CBOJCTBA IJ1s1 OTOOPaskeHMsI B CTOIOIIBI (TIPU YCIIOBUM UTO MbI MICITOb3yeM
TOJIbKO CBOJCTBA ¥ MMEHOBaHMe CTOIOIIOB II0 COIIallleHNio). B ciemyro-
€M JIMCTUHTe TI0Ka3aH MeTOl pacIIMpeHsl, CO3Ial0IINii ITpeicTaB/IeHI e
B paMKax MUTpaIuu.

JluctuHr 9.6 Metop, pacwimpeHuns pna Bo6aBneHUs 1 U3SMEHEHUs
npeacrasneHns SOL B murpauum EF Core

Mertoa pacumpenns ponxkeH 6biTb 2TOMY METOAY HYKeH Knacc, KoTopblid

B CTAaTMYECKOM Kracce oTo6paaeTca B npeAcTaBneHue, YTobb
public static class AddviewExtensions MOXHO 6bI10 NONY4HTD CBOICTBA
{

public static void AddviewViaSql<TViews>( -
this MigrationBuilder migrationBuilder, =
Knacc MigrationBuilder npeaocraBnset ooctyn kK MeToAaM MUrpaumuu - B AaHHOM ciy4ae K MeToay Sql
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MeTopny Heo6xoauMO UMS, KOTOpoe ByAEeT UCNONb30BaTLCA ANS NPEACTABNEHHS,
1 MM$ TabnuLbl, U3 KOTOPOIi OH ByaeT 6paTh AaHHbIE

string tableName, ¢unbTpyloLWMiA BO3BpaLLaeMble pesynbTaThbl
string whereSql)
where TView : class <—— lapantupyert,uto Tun TView aBnsetcs knaccom

string viewName, B npeacraBnexusx ectb oneparop Where,

| if (!migrationBuilder.IsSqlServer())

JT0T MeToA,

9.5.4

BblOpacbiBaeT
UCKNKOYeHHe, ecnn 6asa
[DaHHbIX He ABnseTca

throw new NotImplementedException("warning..")

Monyyaet MMeHa cBOCTB
B Knacce, otobpaxkaeMoM
B NpeACTaBNeHne, U UCTONb3YeT

var selectNamesString = string.Join(", ",
typeof(TView).GetProperties()
.Select(x => x.Name));

SQL Server, nockonbky WX B Ka4ecTBe UMeH CTon6L0B
ucnonb3yet popmar var viewsql =
npencraenenma SOL $"CREATE OR ALTER VIEW {viewName} AS " +
Server $"SELECT {selectNamesString} FROM {tableName} " +
$"WHERE {whereSql}";
. . . . . Co3paer KoMaHpy
migrationBuilder.Sql(viewSql); SQL ansl coznanms
} Ucnonb3yer metop MigrationBuilder ans npumenenus 1 06HOBNEHMUSA
} co3aaHHoro koaa SQL k 6a3e AaHHbIX npeacTaBneHus

DTOT MEeTO/, MOKHO MCITOJIb30BaTh IIPY MUTPAIIUY, TOOABUB €0 K METO-
Iy Up (M KomaHy DROP VIEW B MeToie Down, YTOOBI YIAIUTh IIpeAcTaBiie-
Hue). BoT hparMeHT Koja, Co3JaroIuii ITpeIcTaBIe e IJis Kiaacca MyView,
Y KOTOPOT'O €CThb CBOJCTBA MyString 1 MyDateTime:

migrationBuilder.AddViewViaSql<MyView>(
"EntityFilterView", "Entities",
"MyDateTime >= '2020-1-1'");

[TONMYYMBIINIICS B UTOTE KOJ, BBIIISIAUT CJIEAYIOIMM 06pa3soM:

CREATE OR ALTER VIEW EntityFilterView AS
SELECT MyString, MyDateTime

FROM Entities

WHERE MyDateTime >= '2020-1-1'

U3meHeHue Muzpayuu 018 pabomsl ¢ HeCKOAbKUMU munamu
6a3 0aHHbIX

Murpauyn EF Core 3aBUCST OT ITOCTaBIIVKA 0a3bl JAHHBIX, T. €. €CJIU BBI
co3zmaete murpauuio 1t SQL Server, OHa MOYTM HaBePHSKA He OO0 aeT
17151 6a3bI JaHHBIX PostgreSQL. OmHaKo MuUrparys 1151 HeCKOJIbKUX TUITOB
6a3 TaHHBIX TpedyeTcst penko. Booobiie, 1 He PeKOMEHIYIO MCIIONIb30BaTh
HeCKOJIbKO TUIIOB 0a3 JaHHbIX C OOHMUM U TeM ke KogoM EF Core, TOCKOJIb-
KY MEXIy pasHbIMU TUIIAaMM 0a3 TaHHbBIX CYIIECTBYIOT TOHKME PasIUuMsl,
Ha YeM MOKHO ITOmacThcs (cM. miaBy 16). Ho eciu BaM HYy>XKHO mopagep-
SKMBATh MUTPALIVV JJIST IBYX WJIM Oojiee TUIIOB 6a3 TaHHbBIX, TO PEKOMEH-
IIYeTCsl CO3/IaBaTh OTAEIbHbIE MUTPAIIMN JIJIST KasKAOTO ITOCTaBIIMKA 6a3bl
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IaHHbIX. HampuMep, eciiu Bbl XOTUTE UCITONb30BaTh 6a3y gaHHbIX SQLite
st Linux — Bepcuy Balero mpujaoskeHus u 6a3y maHHbix SQL Server mist
Windows, To Hy;KHO OGyZIeT BbITTOJIHUTH CJIEAYIONIVE Iary.

[TepBbiit aTamn — cosmaHue otaenbHoro DbContext s Kaskgoro Tura
6a3bl JaHHbiX. CaMblit JIerKuii crmoco6 — cosmaTh ocHOBHOI DbContext
MIPWIOKEHUST ¥ HACIeJ0BaThcsl OT Hero B DbContext KOHKpPeTHOI 6a3bl
IlaHHBbIX. B ciemytomeM jaucTHMHTe nokasaHbl DbContext AByX Mpuiioxe-
HMIA, IpUYeM BTOPOJi Hac/aenyeTcs OT IIepBOro.

Juctuur 9.7 iBa DbContext c oAMHaKOBbIMM KaccaMm CYLLHOCTEN
M KOHdUrypaumein

public class MySqlServerDbContext : DbContext <«— Hacnepyet 06biuHbii knacc DbContext

{
public DbSet<Book> Books { get; set; }

/] .. OcTanbHsie DbSet onyuewsi; Ho6aenser sce coiicrea DbSet
u Fluent API, koTopble ucnonb3yotcs
protected override void OnModelCreating B 6a3ax AaHHbIX 060MX TMNOB
(ModelBuilder modelBuilder)

{

//.. 3pecb npet xon Fluent API; MySqliteDbContext Hacneayet knacc

} MySqlServerDbContext Bmecto
} 06biuHoro DbContext
public class MySqliteDbContext : MySqlServerDbContext

{

} MySqliteDbContext Hacnemyet cBoicTBa
DbSet u Fluent API ot MySqlServerDbContext

Crlenmyroiuii mar — cosmaHue crocoba, C ITOMOIIbI0 KOTOPOTO MHCTPY-
MEHTBI MUTPAIIMY MOTYT MTOJYYUTD TOCTYII K Kaskgomy DbContext ¢ ompe-
JeJIeHHBIM IIOCTABIIVIKOM 6a3bI JaHHbIX. CaMblil UMCThIN CIIOCOO — CO3aTh
Kkimacc IDesignTimeDbContextFactory<TContext>, Kak OMMCaHO B paspe-
je 9.4.1. B xauecTBe ajbTepHATUBBI MOKHO MepeonpeaeanuTb MeTos On-
Configuring B Kaskgom DbContext ajis orpeneneHus MOCTaBIIMKa 6a3bl
JaHHBIX.

Ha manHOM 3Tarie MOXKHO CO3[aTh MUTPALIMIO [IJIsST KaXKIOT0 TUIa 6a3bl
JIAHHBIX C TOMOIIbI0 KOMaH/bl AddMigration (cMm. pasmen 9.4.2). BaskHbiit
MOMEHT: Kakfasi MUTpaLys OO/KHA HAaXOOUTHCS B OTAEIbHOM ITPOEKTE,
YTOOBI MPY CO3AAHUM MUTPALIMY MOKHO OBLIO MOMYYUTD JOCTYH K HYK-
HBIM KjlaccaM MUTpaLVy OJIsI TTOyUYeHus TUIa 6a3bl JaHHBIX, C KOTOPOIA
cBa3an DbContext. M coobiiaem EF Core, rme MOKHO Hai Ty KIaCChl MUT-
paunu, UCIonb3ysad MeTon MigrationsAssembly mpu co3maHMy BapuaHTa
6a3bl JaHHBIX. B ciemyromem gpparmeHTe Kozga rmokasaH meton AddDbCon-
text, ucronb3yeMblit st peructpauyum DbContext mpuioxkeHus, B KO-
TOPOM YCTAaHABJIMBAIOTCS IMOCTABIIMK 6asbl JaHHBIX U MPOEKT Database.
SqlServer B KaueCcTBe MCTOUHVKA MUTPaLNii 1151 6a3bl JAaHHbIX:

services.AddDbContext<MySqlServerDbContext>(
options => options.UseSqlServer(connection,
X => x.MigrationsAssembly("Database.SqlServer")));
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B kauecTBe ajibTepHATUBBI MOXKHO MCII0/Ib30BaTh OAHY MUTPALIMIO U 10~
6aBuTH KO, 1f/then BHyTpM Hee, UTOObI U3BMEHUTD IEIICTBUSI MUT DALY
B 3aBMCUMOCTHM OT [TOCTaBINMKA 6a3bl JAHHBIX. [IaHHbIN TOAXOM, HE PEKO-
MeHAYeTCsI, IOTOMY UTO ero CJI0kKHee MoAAepkuBaTh. Eciiv BaM HyskHa [,0-
MOJTHUTENbHASI MTHGOPMAIVst 06 3TOM MOAXOAE, TIPe/Iara B3IISTHYTh Ha
noxkymenTtanuio EF Core, rie onmcanst 06a nopxona (http://mng.bz/pVvo0s).

MPUMEYAHUE Cosmos DB u HepensiiyoHHbIe 6a3bl JaHHbIX
B L1e/I0M He ucronb3ytoT murpauun EF Core, moTomy 4TO y HUX HeT
(bUKCHPOBAHHOI CXEMBI, KaK Y PEJISILIMOHHbIX 6a3 TaHHbBIX, U 00bIY-
HO UX MUTPAIMs TPOUCXOAUT C TIOMOIIbIO ClieHapysl OOHOBJIEHUS.
V murpanuu 6asbl gaHHbix Cosmos DB, mocTynm K KOTOPOil ocy-
mectsisietcst uepes EF Core, umeercs psif, mpo6iieM, KOTOpbie 00-
CY>XKIAlOTC B 1aBe 16.

Ucnonw3oearue cuyeHapuee SOL dnsa co3daHus
Muzpauyuii

Cnepyiomuit croco6 ympaBjeHus U3MeHeHVeM cXeMbl 6a3bl JaHHbBIX —
cosmaHue cuyeHapues usmeHeHuss SQL M mocienyioliee X IMpUMeHeHMe
K 1106071 13 Bamux 6a3 JaHHbIX. ClleHapuy M3MeHeHuit comepskaT KOMaH-
IbI SQL, KoTOpble OGHOBIISIIOT cxeMy 6a3bl JaHHbIX. TaKkoii Mogxom K pabo-
Te C OGHOBJIEHUSIMM CXeMbI 6a3bI JaHHbIX SIBJISIETCS 60/iee TPaAULIIOHHBIM
M TIPEIOCTAaBIISIeT TOPa3ao JIYUIINii KOHTPOIb Haf, PYHKIIMOHATbHOCTHIO
6a3bl JAHHBIX 1 0OHOBJIEHKEM cXeMbl. Heo6X0o[Mo Xopoliee 3HaHue KO-
maHg SQL, uTOObI MMCaTh U MMOHMMATDb STU CLIEHAPUM MUTPALMK, HO UH-
CTPYMEHTBI MOTYT CO3/IaBaTh UX 3a Bac, CpaBHMBasI 6a3bl JaHHBIX.

Kaxk 1 B cryuae ¢ MUTpanusiMu, KOTOpble MoXkeT co3naTh EF Core, Baia
1IeJIb — CO3/IaTh MUTPAIINIO, KOTOPask MSMEHUT CXeMy 0a3bl JaHHBIX B CO-
OTBETCTBUM C ee BHYTPEHHEel MOo/Ie/bio. B 3TOM paszese Mbl pacCCMOTPUM
JIBa TIOIX0IA:

MICITO/Ib30BaHMeE MHCTPYMEHTOB CpaBHeHMsI 6a3 JaHHbIX SQL MIJ15T BbI-
TIOJTHEHYSI MUTPAIVM U3 TEKYIIEl CXeMbI 6a3bl JAHHBIX B SKeJIaeMYI0;
HaIucaHKe Kofa ClieHapus U3MeHeHMsT IJIst MUTpaLyy 6a3bl JaHHbIX
BPYYHYIO.

[TepBblii BapMaHT AOKEH MTPOU3BOANUTD CLIEHAPUIA AJ151 TIOTHOTO COOT-
BETCTBMSI BHYTPEHHE! Mopenyu 6a3bl JaHHBIX, TOIJAa Kak BO BTOPOM Ba-
pUaHTe pa3paboTUMK JOJIKEH HaIMCcaThb MpaBWIbHBINA Kom SQL, cooTBeT-
crByommii TpeboBanusm EF Core. Eciiu pa3paboTuMk ommbeTcst (U MOry
3aCBUIETEbCTBOBATD, UTO 3TO HE TPYIAHO), TO IIPUJIOKEHME MOKET JaTh
€60J1, BBIOPOCUB UCKITIOUEHNE; XY3KEe TOTO, JAaHHbIE MOTYT HEe3aMeTHO I10-
TepsSIThCs. B KOHIIE 3TOT0 pasfena s HpUBeay OIJCaHKe CO3TaHHOI0 MHO
MHCTPYMEHTA, KOTOPBI CpaBHMBAET CXeMY 6a3bl JAHHBIX C TEKYILE MO-
Ienblo 6a3bl JaHHBIX EF Core 1 co00IIaeT 0 HaAMUMUM PasIuInii.


http://mng.bz/pV08

9.6.1

Hcnonwv3zosarue cuenapuee SQL 0ns co3danus muzpauuti 361

Ucnonv3oeaxue UuHCMpyMeHmMoe cpasHeHuUs 6a3 0aHHbIX
SOL ong evinonHeHus Muzpayuu

OnvH 13 MOAXO00B K CO30aHMIO CLeHapus n3MeHeHus1 Ha SQL — cpaBHUTD
IBe 0Gasbl MaHHBIX: CBOIO MCXOMHYI0 06a3y AaHHBIX ¥ HOBYIO, CO3JaHHYIO
EF Core mocie o6HOB/IeHMS] KOHpUTrypauyun. MHCTpYMEHThI MOTYT CpaB-
HUTD JiBe 6a3bl JAHHBIX U [TOKA3aTh Pa3januus B cxeMax. MHOTME U3 3TUX
MHCTPYMEHTOB CpaBHEHMS TakKe MOTYT CO3JaTh CLieHapuii, KOTOPbIN U3-
MEHUT CXeMY MCXOAHOI 6a3bl JaHHBIX Ha CXeMy 6a3bl JaHHbIX, B KOTOPYIO
BbI XOTUTE MUTPUPOBATh. [I09TOMY €CJIM BbI MOKETE CO3/1aTh 0a3y JaHHbIX
C HY)KHOM CXeMOI1, TO MHCTPYMEHT CpaBHeHMSI [IOMOXKeT co34aTh SQL-cie-
Hapuii U3MeHeHMs, HeO6XOAMMBIN AJIsI TOro, YTO6bI OGHOBUTH 6a3y JaH-
HBbIX 10 TpebyeMoit. IHCTpyMeHThbl CpaBHEHMSI TTO3BOJISIIOT C JIETKOCTHIO
co3laBaTrh cueHapum uameHeHus: Ha SQL, HO, Kak U y BCEro OCTaJIbHOTO,
Yy HUX €CTh CBOM 0COGeHHOCTH. [Ipek/ie ueM paccMaTpUBATh AETaJN, T10-
cMOTpuUTe Ha Tabi. 9.3, Tme MpUBOIUTCS 0630p 3TOTO MTOAX0/A.

11 MHOTMX TUIIOB CEpBEPOB 6a3 JAaHHBIX JOCTYITHO HECKOJIbKO WH-
CTPYMEHTOB CpPaBHEHMS C OTKPBITBIM MCXOLHBIM KOJOM M KOMMePUYeCKUX
MHCTPYMEHTOB; OHM MOTYT CPaBHMBATDb CX€MbI 6a3bl JAHHbIX ¥ BHIBOJUTD
ClleHapuyu M3MeHeHMs. B 3TOM mpuMepe MUCIONb3yeTcss 0003peBaTelb
o6bekToB SQL Server, BcTpoeHHslit B Visual Studio (71r060it Bepcuin), Ko-
TOPBINi MOXKHO HaiiTu B paboueit Harpyske Data Storage and Processing
(XpaHenue u o6paboTka AaHHBIX) ycraHOBIIMKa Visual Studio. MoxkHO
MOJTYYUTh MHCTPYMEHT Hampsimyto, BbiGpaB Tools > SQL Server > New
Schema Comparison (HcTpymenTsl > SQL Server > HoBoe cpaBHeHMe
CXeMm).

Tabnuua 9.3 Kpatkuit 0630p AOCTOUHCTB, HEAOCTAaTKOB U OFPaHMYEHUIN
MCNONb30BaHMA MHCTPYMEHTa cpaBHeHMs 6a3 AaHHbIX SOL ans cospaHus cueHapues
U3MEHEeHUa ana Murpauum 6as3sbl AAaHHbIX

[onoxuTenbHble CTOPOHbI
OTpMLlaTe}'Ibele CTOPOHbI

OrpaHuyeHus
CoBeTbl

Mo BepauKT

MHCTpYMEHTbI CO3La0T KOPPEKTHbIN cLieHapuii murpaumnm SOL 3a Bac

HeobxoanMo noHnMaHue 6a3 gaHHbIx 1 SQL.

MHCTpYMEHTbI CpPaBHEHMUS YACTO BbIBOAST BCE BO3MOXHbIE MapaMeTpbl, 4TOObI
y6enunTbCs, YTO OHM BCe AeNatoT NMPaBUIbHO, @ 3TO 3aTPYAHSET NMOHUMaHKe
BbIBOAA Kopa SOL.

He Bce MHCTpYyMeHTbI cpaBHeHMs SQL co3aatoT CLleHapWii yaaneHus MUrpaLmm
MHCTpyMeHTbl He 06pabaTbiBAKOT KPUTUHECKME U3MEHEHUS, NO3TOMY TPpebytoT
y4acTus YenoBeka

1 UCNONb3YI0 3TOT MOAXOA, TONbKO AN CNOXKHbIX M 6ONbLIMX MUTPALMIA
1 ybrpato Bce NMLWHUE HACTPOIKHM, 4TOBbI yNpOCTUTL paboTy ¢ KOAOM

JTO None3Hbli NoAX0A, OH 0COBEHHO XOPOLL ANs TeX, KTO MJ0X0 3HAaKOM
¢ s3bikoM SQL. KpoMe Toro, oH nosneseH Ans Tex, KTo nuLieT cCO6CTBEHHbIN
SQL-koa MUrpaLmm 1 xoueT ybeamuTbes, 4To 3TOT KO KOPPEKTEH

MPUMEYAHUE TlomaroBoe pyKOBOACTBO IO WUCIIOAb30BAaHUIO
o603peBaTesist 06bekTOB SQL Server MOXHO HAWTH Ha CTpaHUIlE
http://mng.bz/OEDR.
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362 Masa 9 VYnpaenenue muzpauyusmu 6a3vl 0GHHBIX

Ha puc. 9.5 mokasaHo, Kak CpaBHUTD 6a3y TaHHBIX M3 IJIaBbI 2 C M3MeHe-
HUSIMM B I71aBe 4, Te Mbl J06aBJIsieM KJIacchl CyIIHOCTeit Order 1 LineItem.
WHcTpymeHT cpaBHeHus SQL mojaraeTcst Ha HajMuye NBYX 6a3 TaHHbIX:

repBast 6a3a JaHHBIX — 9TO TEKyIlee COCTOsIHME Oa3bl JaHHbIX, U3-
BECTHOE KaK ¥McXomHas 6a3a JaHHbIX. Hy>KHO BBITTOIHUTL OOHOBIIE-
HMe IO HOBOJ cXeMbl, KOTopasi oTobpaskaeTcst Kak Chapter02Db Ha
puc. 9.5. Yale Bcero 3To Baiia pabouast 6a3a JaHHbIX UM KaKas-TO
Ipyrast 6a3a, COOTBETCTBYIOIIAS ICXOIHOM CXeMe;

BTOpast 6a3a JAHHbBIX, M3BECTHAS KaK LieJieBasl, JOJKHA MMEeTh CXe-
MYy, 0 KOTOPOJi BbI XOTUTe O6HOBUTHCS. Ha puc. 9.5 oHa mokasaHa
Kak Chapter04Db.Test. 9Ta 6a3a JaHHbBIX, CKOpee BCEro, HaXOAUTCS
B OKpYKeHUM pa3paboTku. EcTb ogHa mpekpacHast GyHKINS, KOTO-
PYIO ST MCITOTB3YIO [IJIS TIOTyYeHMST TaKoi 6a3bl JaHHBIX, — 9TO METOI
EF Core EnsureCreated. DTOT MeTO/l, 0GBIYHO MCIIOIb3YEMBbIiT B MO-
IYJIBHOM TEeCTMPOBAHMM, CO3aeT 6a3y JaHHBIX 