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PE®EPAT

Brinycknast kBanmudukaimonnas pabora nmo teme «Pa3paboTka cBOOOIHO
pacnpocTpaHsieMoro (¢perdMBOpka 1 TOCTpoeHHUs pacmupeneneHHorn HMCy»
coniepkuT 50 cTpaHuUIl TEKCTOBOTO JOKYMEHTa, 25 pUCYHKOB, 16 MCIOJIb30BAaHHBIX
HMCTOYHUKOB.

PACITIPEJJEJIEHHA S ncC, ®PENMBOPK, APXUTEKTYPA,
[TOBTOPHOE UCITOJIb3OBAHUE KO/IA, BEB-CEPBEP.

Lenbto manHOM OGakanaBpCKOM pabOTHI SBISETCS pa3padoTaTh KOMILJICKCHBIN
METOJ AJI1 NOBBIILIEHU 3P(HEKTUBHOCTH Pa3paObOTKHU MPUIOKEHUH, CBSI3aHHBIX C
pacrpeeneHHoi 00paboTKOM JaHHBIX.

JInst TOCTUXKEHUSI TTOCTABJICHHOW II€IM, HEOOXOJMMO PEIIUTh CIETYIOLINe
3aJ1auu:

o MpPOAHANM3UPOBATh  TJaBHbIE  MOAXOABl  JJIs  JIOCTHKCHUS
MOCTaBJIICHHOW 1eaM W chOpPMYyJIUpPOBATH MNPEANOCBUIKK Il CO3JaHus
COOCTBEHHOI'O PEIICHHUS;

o MPOAHAIM3UPOBATh OCHOBHBIE HHCTPYMEHTAIbHBIE CpEJCTBA IS
pa3paboTKu U BHIOPATh ONITUMAJIbHBIC U3 HUX;

o CIIPOEKTHPOBATh (PpEeHMBOPK;

o MPOBECTH anpobaruio hpeinMBopKa.

PesynbraTom GakanaBpckoil paOOThI SIBISETCS pa3pabOTaHHBIN (PperMBOpPK
JUIS TIOCTPOCHHS pacTpeAeNEHHBIX HHPOPMAIIMOHHBIX CHCTEM, C TOMOIIBIO
KOTOPOTO pa3IMyHble Pa3padOTYUKH CMOTYT MOBBICUTH 3(PHEKTUBHOCTH CBOEH

paboTHI.
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BBEJAEHUE

CymectByeT 0oJbI1I0€ KOJIMYECTBO Pa3IUYHBIX KOMITaHUH,
pa3pabaThIBalOUIMX MPOrpaMMHbIE NMPOIYKTHl. Bce OHM NPUMEHSIOT pa3iUyHbIE
WIM CXOXKHE€ MOJXOJbl B CBOEH padoTe. BhIMyCTHB MPOIYKT, Y HUX OCTaHyTCS
Kakue-HHOyap HapaOOTKW, HE CBsSI3aHHBIE C KOHEYHOW 3adaued, KOTOphIE OHHU
UCIIOJIb30BAJIM Il IOCTPOEHUSI CUCTEMBI. B nanpHeieM, noiay4uB HOBBIM 3aKas,
B KAaKOH-TO CTENEHU CXOXKUU C NpeAblAylIuM, pa3pabOTUMKHA yXe He OyayT
CO3/1aBaTh 3aHOBO BEJIOCHUIIEA, @ BOCIOJIb3YIOTCA IMPEIBIIYIIUM NOAX0A0M. Takum
o0pa3oM, y HUX yXe OyIeT TaKk Ha3bIBa€MbI CKeJNeT I, BO3MOXKHO, BCEX MX
OyIyLIMX IPOEKTOB. DTOT CKEJIET OYJET ABIATHCA (PPEHMBOPKOM.

JIeCTBUTENBHO, Ul MHOTHX pPa3pabOTUYMKOB SIBISETCS NPOOJIEMAaTUYHO
HayaTh MOCTPOCHUE KAKOW-IMOO cUCTEeMbl ¢ 4UCTOro jucra. Jla u mHOrga 3To
SBJIIETCSL aOCOJIIOTHO HE HYKHBIM, TIOTOMY YTO B COBPEMEHHOM MHPE CYIIECTBYET
00NbIIOE  KOJUYECTBO CBOOOJHO  paclpoOCTpaHSIEMbIX (PpeHMBOPKOB IS
Pa3pabOTKH Pa3IUYHBIX CUCTEM.

[enbto naHHOM OakanaBpcKOM pabOTHI ABISAETCS pa3paboTaTh KOMILIEKCHBIN
METOJ AJi1 MOBBIIIEHUS 3P(HEKTUBHOCTH Pa3pabOTKU MPUIOKEHUH, CBSI3aHHBIX C
pacripeiesieHHONH 00paOOTKON JJaHHBIX.

JUis TOCTUKEHUS! MOCTABIEHHOM 1€/, HEOOXOJUMO PELIMTh CIEAYIOLINe
3a/lauu:

o IPOAHAIM3UPOBATh  [JaBHbIE  MOAXOABI  JJIA  JTOCTHIXKEHUS
NOCTAaBJIEHHOW 1eauM U cHOpMYIMpOBaTh MPEANOCBUIKM JUISL  CO3JIaHUS
COOCTBEHHOI'O PELICHMUS;

o IIPOAHAIM3UPOBATh OCHOBHBIE HMHCTPYMEHTAJIBHBIE CpPEACTBA JUIS
pa3pabOTKH U BHIOPATh ONITUMAJILHBIE U3 HUX,

o CIIPOEKTHPOBATH (PPEHMBOPK;

o IIPOBECTH ANpPOOALHMIO TOTOBOTO (hpeiiMBOpKa.

Tema nanHo# GakanaBpcKoOM pabOTHI SIBISIETCS aKTyaJbHOM, MOTOMY YTO B

HACTOsAIIEe BpeMs B pa3pabOTKe HAXOMUTCS OOJBIIOE KOJIMYESCTBO MPUIIOKCHUH,
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CBSI3aHHBIX C pacrpeeseHHON 00paboTKOM JaHHBIX, U MOCTOSHHO TPATUTH BPEMS
Ha peUIeHHE OJHMUX M TeX K€ 3a/lay, HANPaBJICHHBIX HA ATy 00pabOTKy, SBISETCS
OeccMbICiieHHBIM. MICX0/s1 MX 3TOrO, CTAHOBUTBHCSA aKTyaJIbHOM 3a/1aya, CBsI3aHHAs
C TmoBblieHHeM 3(PGEKTUBHOCTH pa3pabOTKU, BeAb pEIICHHE JTOW 3aJadyd
MO3BOJIUT IPOrPaMMUCTaM COKpPaTUTh BpeMs pa3pabOTKH OyAyIIMX MPUIIOKEHUH C

00pabOTKOM JaHHBIX HA OTJIETLHOM CEpBEpE.



I''TABA 1 OBIIUE CBEJIEHUA

1.1 IToBTOpHOE MCIIOJIB30BAHUE KOAA

[loBTOpHOE HCHOJIB30BaHUE KOJAA — OTO KOMIUIEKCHAs METOJO0JIOTHSA
IPOEKTUPOBAHNA UH(POPMALIMOHHBIX CUCTEM, CYTh KOTOPOW 3aKIIIOYAETCSI B TOM,
9TO cHucTeMa (MPOrpaMMHBIA MOYJb, KOMIBIOTEpHAs MPOTrpaMMa) TOJTHOCTHIO
WJIM YaCTUYHO JIOJKHA COCTOSITh U3 YacTel, HAaITMCAaHHBIX paHEE KOMIIOHEHTOB WJIN
yacTell Apyrod cucrembl. Bce 3T KOMIOHEHTBI JOJKHBI NPHUMEHSThCA Ooliee
OJTHOTO pa3a (€c/I He B paMKaxX OJHOIO IIPOEKTa, TO XOTs Obl pa3HbIX). [loBTOpHOE
UCIOJBb30BaHUE — OJHA M3 BEAYLIUX METOAOJIOTUH, NPUMEHSIOIUXCS IS
COKpAILIEHHs TPYA03aTpaT W MOBBIMIEHUS 3(PPEKTUBHOCTH Pa3padOTKH CIOMKHBIX
MH(POPMAILIMOHHBIX CUCTEM.

OpHMM U3 caMbIX PACIPOCTPAHEHHBIX CIIy4aeB TMOBTOPHOTO MCIIOIH30BAHUS
KOJa SBJISAIOTCS OMONMOTEKH MNporpaMM. BHOIMOTEKHM NpPEeaoCTaBISIOT OOLIYIO
JIOCTaTOYHO YHUBEPCAIbHYIO (DYHKIIMOHAIBHOCTh, HMOKPBHIBAIOLIYI0 H30paHHYIO
npeaMeTHyro obnacte. B kadecTBe mnpuMepoB OHMOIHMOTEK MOXKHO TPUBECTH
byHKuMu 1711 pabOThl ¢ KOMIUIEKCHBIMH YHUCIAMU, OMOMUOTEKW (DYHKIMHM 1iist
pabotel ¢ 3D-rpadukoit, OMOIMOTEKH IS HMCHOJIb30BaHus Tpotokosia TCP/IP,
OnbnuoTekn s paboThl ¢ 0azaMu JaHHBIX. Pa3paboTYMKU HOBOM MPOrpaMMBbl
MOTYT KCIIOJIb30BaTh CYILECTBYIOIINE OMOINOTEKH AJIsl PELLIEHUS] CBOMX 3a]a4 U He
«H1300peTaTh BEJIOCUIIEIBD.

Taxxe HapaBHE ¢ OMOIMOTEKaMU OJTHUM U3 IJIaBHBIX MPHUMEPOB TOBTOPHOTO

HCIIOJIB30BaHUs KOJIa SIBJISIOTCS (PPEHMBOPKH.

1.2 llousiTue dpeiiMmBopKa

OpeiiMBOpK — 3TO TporpamMmHas Tuiatrgopma, KOTOpasi OIpeAeseT
CTPYKTYPY KakoW-InOO MPOTpaMMHON CHUCTEMBI, MPOTpaMMHOE oOecIreueHue,
KOTOpoe o0jerdaer pa3paboTyMKaM co3JaHue W OOBEIUHEHHE Pa3IUYHBIX
KOMITOHEHTOB OOJIBIIIOTO MPOTPaMMHOTO TpoekTa. PazpaboTka M McCmosib30BaHUE
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(GpeiMBOPKOB SIBISIETCA HEKMM KapKacHbIM MOIXOIOM, O KOTOPOM MOKHO
TOBOPHUTh, KaK O MOAXOAE K TMOCTPOEHHUIO IMPOTpaMM, B KOTOPOM Kakas-JInOo
KOH(QUTYpamusi IpoTpaMMBbl COCTOUT W3 JIBYX YacTEHl: mepBasi, MOCTOSTHHAS YacTh
SBIISIETCSL KapKacoM, HE MEHSIOIIMMCS B JIOOBIX KOH(QUTYpalHsX U HECyIIUM B
cebe THE3MA, T/Ie pa3MeIaeTcsi BTopas, IEPeMEHHass 9acTh — CMEHHBIC MOJYJH
(WJIM TOYKH paCIIUPEHUS).

[Tonste ¢ppeiMBOpKa MHOTIA MyTAIOT ¢ MOHATHEM OmOimoTeku. Ha camom
Jiere OHU pa3nIuyHbl. buOnwoTeka B OTIMYMK OT (peMBOpPKa MOXKET OBITH
Ipe/CTaBiIeHa B MPOTPAMMHOM TMPOEKTe B KadecTBe Habopa MOAIporpaMm
Onmu3kol (YHKIIMOHATIBHOCTH, U OHA HE BIMSIET HA apXUTEKTYPYy HMPOrpaMMHOTO
MIPOEKTa U HE HAKJIAIbIBACT HA HE€ HUKAKUX orpaHudeHuil. DpeiiMBOpPK e B CBOIO
ouepenp 3aJacT MpaBuia A TMOCTPOCHUS aAPXUTEKTYpPhl MPUIOKECHUS, TUKTYS
MOBEJCHUE 10 YMOJYAHUIO YK€ Ha HayalbHOM dTamne pa3paboTku. OH sgBisieTCs
KapKacoM, KOTOPBIM HY>KHO OyJeT paclIupsiTh U U3MEHSTh COTJIACHO yKa3aHHBIM
TpeOoBaHusiM. B kauecTBe mpumepa ¢GpelMBOpKa MOXKHO TPHUBECTH TaKHe
nporpamMubie npoaykthl kak .NET Framework wmm Entity Framework, a
npuUMepoM OHOIMOTEKH MOXKHO CUMTATh MOJIYJb SJICKTPOHHOW MOouThl. Takke, B
OTIMYMe OT OuOIMOTeKH, KoTopas oObenuHseT B cebe Habop OIu3KOM
byHKIHOHATBLHOCTH, (PEHMBOPK MOXKET coJepXaTh B cebe OobIIoe Yucio
Pa3HbBIX MO TEMATUKE OMOJIMOTEK.

Emie onHUM U3 KITHOYEBBIX OTAUYHM (hpeiiMBOpKA OT OMOIMOTEKH CUUTACTCS
WHBEPCHsI yNPABJICHHSI: MOJIb30BATEIHCKUI KOJ BBI3BIBAET (DYHKIMU OMOIMOTEKU
(M KJacchl) W TOJIy4aeT yOpaBieHHe TMocie Bbi3oBa. Bo  (peiliMBopke
NOJIb30BAaTEIbCKUI KO MOMKET pPEaJUu30BbIBaTh KOHKPETHOE IOBEACHHE,
BCTpauBaemMoe B Oosiee oOwmmi, aOcTpakTHbId Koj ¢peitmBopka. Ilpu sTom
(bpeitMBOPK BbI3bIBAET QYHKIIMH (KJIACCHI) MOIH30BATEIHCKOTO KOJIA.

OO6BIYHO (PEHMBOPK OMpENEIIeTCS MHOKECTBOM KAKHUX-THOO0 KOHKPETHBIX
U a0CTPaKTHBIX KJIACCOB WM OMPEACIECHUSMHU CIIOCOOOB IJII MX B3aWMOJICHUCTBUS

Mexay coboi. KoHKpeTHble KIacChl PEeaqu3yloT B3aUMHBIE OTHOIICHHSI MEXIY



KiaccaMd. AOCTpaKTHBIE KJIACChl OOBIYHO  SIBJSIFOTCS HEKHMMH  TOYKaAMU
paclIMpeHus, i€ UCIOIb3YIOTCS U aJaNTUPYIOTCA KapKachl.

Touka pacmmupeHuss — 3TO Ta 4acTh (pedMBOpKa, JIsi KOTOpPOMl He
MIPUBE/ICHA peallh3allusl.

[Ipouiecc co3nanusi GppeiMBOpKa COCTOMT B BbIOOpE MOJMHOXKECTBa 3a]ad
KaKoi-mubo mpoOiemMsl, a Takke ux peanuzanui. B nponecce peanuzanuii oOume
CpEICTBa PEIICHUS 3aKJIFOYA0TCS] B KOHKPETHBIX KJlaccaxX, a U3MEHsIEMbIE CPEeICTBA

BBIHOCATCA B TOUKH PACIIUPCHHAA.

1.3 Ilonsitue pacnpeaesenusix UC

Bce uHpopmanmoHHBIE CHUCTEMBI, MCXOJs M3 HMX apXUTEKTypbl, MOKHO
pa3euTh Ha JBa BUJA: JIOKAJIBHBIE U PACIIPEICIICHHBIC.

Jlokanbubie — 310 MC, B KOTOpBIX BCE KOMIIOHEHTHI, TaKuWe Kak 0asbl
nanHbix, CVYDBJl W KIMEHTCKHE TPWIOKEHUS, HAXOAATCSI HAa  OJHOMN
BBIYMCIIUTEIILHON MAIIIUHE.

Pacnpenenennsie IC oGecrnieunBaioT paboTy ¢ IaHHBIMH, PACTIOJIOKEHHBIMU
Ha pa3HBIX CepBepax, pas3IUYHBIX amnmnapaTHO-IMPOrPaMMHBIX IUIaTGopMax u
XPaHAMIUMHCS B Pa3audHbIX dopmaTax. OHM JIETKO PACIIUPSIOTCS, OCHOBAaHBI Ha
OTKPBITBIX CTaHJApTax U MPOTOKOJAX, OOECNEeYMBAIOT UHTETPALUI0 CBOUX
pecypcoB ¢ apyrumu C, mpenocTaBisioT MOIb30BaTeNIsIM IPOCThIe HHTEP(HEHCHI.
AxTtyanbHOCTh pacnpenencHubix MC cocTout B TOM, 4TO B MUPOBOM 3KOHOMHKE
MPOUCXOJUT TMpolecc riaodamu3anuu W WHOOPMAMOHHOW wHTEerparuu. OHH
3aTPOHYJIM W HAIly CTPaHy, KOTOpas M3-3a CBOETO reorpapuyecKoro mojgoKeHHs 1
pPa3MePOB BhIHYKJICHA MPUMEHSATH pacnpe/iesieHHbIe HHPOPMAIMOHHBIE CUCTEMBI

CxemaTu4HO pacrpejeiacHHble HHHOPMAIIMOHHBIE CUCTEMBI IPEACTaBICHbI

Ha puc. 1.
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Pucynok 1 — Cxema pacrnpeneneHHONH HHGOPMAITMOHHON CHCTEMBbI

Pacnipenenennsie C Takxe moapa3ieisitoTcsl Ha JIBE€ KaTETOPHM:

1) @aitn-cepepusie  MUIC (baza paHHBIX Haxomutca Ha (ailyloBOM
cepBepe, a CYB/] u KIIMeHTCKUE MPUII0KEHUS HaXOAATCA Ha pabodeil CTaHIIUN ).

2)  Kmuenrt-cepepubie C (6a3a manubix BMecte ¢ CYBJl HaxoasTcs Ha
cepBepe, a Ha padOYMX CTAHIUAX HAXOSATCS TOJBKO KIIMEHTCKUE TMPUITOKECHHS).

Knuenrt-cepBepHble HMHQOPMALMOHHBIE CHCTEMBI, B CBOIO OYEpE/b,
KJacCu(UIMPYIOT Ha ABYX3BEHHbIE U MHOTO3BEeHHbIE. [Ipu mepBoM BapuaHTe €CTh
BCETO JIBa THUIMA «3BEHbEB». [IepBbIM 3BEHOM SIBIISIETCS CepBep Oasbl JaHHBIX, TIE
Haxonarca CYB/] u camu 6a3bl 1aHHbIX. BTOpoe 3BeHO — 3T0 paboune cTaHLuU, Ha
KOTOPBIX HaxXOJATCS KIMEHTCKHE NpuiIokKeHus. KiHMeHTCKkue MpuioxeHus
obpamatorcss k CYBJ[ wnHanpsmyto. B Muorossenueix WC, mnomumo
CYIIIECTBYIOIINX, MOOABISIOTCS MPOMEKYTOUHBIE «3BEHbS», TaKUE KaK CEPBEPHI
npwioxeHuit. [lonp3oBaTenbCKue KIMEHTCKHE TMPUIIOKEHUS HE oOparmarorcs K
CYbB/l Hanpsmyro, OHH B3aUMOJACHCTBYIOT C MPOMEKYTOUYHBIMH 3BEHBSIMHU.
TunuynbIi puMep IIPUMEHEHUS TPEX3BEHHON APXUTEKTYPBl —

COBPEMEHHBIC BEO-TIPUIIOKEHHUS, UCIOIb3yIoIKe 0a3bl  JaHHBIX. B Takux
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NpUiIoKeHUsIX nmoMumo 3BeHa CYDBJ] ¥ KIMEHTCKOro 3BEHA, BBHIMOJHSIONIETOCS B
BeO-Opaysepe, MMeeTcs KaK MHHHUMYM OJIHO TPOMEXKYTOYHOE 3BEHO — BEO-

CCPBCP C COOTBCTCTBYIOIIHUM CCPBCPHBIM ITPOIrpaMMHBIM o0ecCIIeYCHUEM.

1.4 O0630p cymecTBYWIIHX IOAXOAOB /ISl PeLIeHUs] IOCTABJIEHHOMN
321241

1.4.1 Prism framework

Janubeiii ppeiiMmBopk ObLT pa3paboran kommanueir Microsoft. Ero memsio
SBJIIETCS TIOMOLb B POEKTUPOBAHUU U MTOCTPOEHUU OOTaThIX, THOKUX U MPOCTHIX
B OOCITY)XMBaHHUH CIIOKHBIX MPUIOKEHHUN, 0cOOeHHO crnienmduanbix s Windows
Presentation Foundation (WPF), Silverlight Rich Internet Applications (RIAS) a
takxke mnpwioxkenuii Windows Phone. Prism framework npennasnauen s
IPOEKTUPOBAHUSA U HAIMMCAHUS PA3IMYHBIX IPUIIOKEHUH cO c1ab0 CBA3aHHBIMU
KOMIIOHEHTaMU. OTH KOMIIOHEHTHl HE3aBUCHUMO DPAa3BUBAIOTCI U  3aTeM
OOBEAUHATHCA B OJHO OOJBIIOE IEJI0€ C MUHUMU3UPOBAHHBIMU YCUIIHMSIMU.
JlaHHBIN TUI IPUIIOKEHUN O0JIee 3HAKOM KaK COCTABHbIE MPUIIOKEHHUS .

Hapsiny ¢ takum moaxomom kak MVVM (Model-View-ViewModel) mns
MIOCTPOCHHSI ATOrO pojaa mnpuioxenuid, Prism framework 3aomno wucmons3yer
pasMYHbBIE Jpyrue MoOJAeNM, Takue Kak HHbexkuus 3aBucumocted, HBepcus
ynpasienus, Paznenenre orBercTBeHHOCTH, Criabasi CBA3aHHOCTD U T.I1.

OCHOBHBIM MPEUMYIIECTBOM 3TOr0 (ppeiiMBOpKa SBISETCS HCIOIb30BaHHUE
MOJAYJIBHOCTH MOJXO0Ja, B KOTOPOM IIOJHOE T'OTOBOE IPUJIOKEHHUE IEIUTCS Ha
pasnuyHble MOAYJU. J[aHHBINA MOAXO0 MO3BOJISIET HECKOJIBKUM KOMaH1aM paboTaTh
OTIEJIBHO TpU OJHOBPEMEHHOM pa3pabOTKe NPUIOKEHUS. DTO 3HAUUTEIHHO
YBEIMYMBAET CKOPOCTh Mpolecca. ITO TaKKe CBOAUT K MUHUMYMY 3aBUCUMOCTb
KOMaH/1 IpyT OT Apyra U MO3BOJSET Pa3IMYHbIM KOMaH/1aM CIEIHaI3UpOBaThCS B
o0JacTh WX HUHTEPECOB, TAKUX KakK Ju3allH I0JIb30BAaTEIbCKOTO HHTep(erica,

OM3HEC-JIOTMKU, peaau3aluy U pa3padoTKU KoJa.
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B umncio ocHoBHBIX KOMIIOHEHTOB Prism framework sxoxmsar oGonouka,
MEHEKEp PETHOHOB, MPEACTABJICHHUE, MOIYJb, 3arpy34dK M Pa3HBIE CEPBUCHI
oubnuoTek. CxeMa pacroyioKeHHUsI BCeX KOMIIOHEHTOB (ppeiMBOpKa MmpeicTaBlieHa

Ha puc. 2.

OcHoBHOE NDUNOHEHHE

Mogynmu
S ==
ViewModel
w
—

Pucynok 2 — Cxema KOMIIOHEHTOB Prism

Prism npennaznauaetcs qist paspadotkun WPF wmnu Silverlight npunosxenuit
COBMEIAIOIIMX B ce0€ MHOIOYHMCIEHHBIE DJKpaHbl W OKHA, pacIIMpPeHHOE
B3aMMOJICHCTBHE C TIOJIH30BATEIEM MPUIIOKCHHSI, BU3yaIU3alIAIO TaHHBIX, & TAaK)Ke
KOMIUIEKCHOE B3aUMOJICHCTBUE TIPEACTABICHUNA W OHW3HEC JIOTUKHU. Takue
NPWIOKEHHS CIIOXKHO B3aMMOJICHCTBYIOT ¢ pasnuuHbiMu back-end cuctemamu u
Cly’)k0aMH M, HCHOJb3ysd MHOTO3BEHHYIO AapXWUTEKTYpy, DPa3BEpTHIBAIOTCS Ha
HECKOJIbKMX YpOBHSX cpa3y. B mpomecce oxwupmaercs, 4to NpuiiokeHHe Oyner

HCTIOCPCACTBCHHO pPa3sBUBATLCA 34 BCC BPEMA €TI0 KHU3HH, B COOTBCTCTBHUH C
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HOBBIMH TpeOOBaHUSMH On3Heca. MOKHO CKa3aTh, 9TO ITH MPUIOKEHUS CTPOSITCS
Ha JIOJTr0€ BpeMs U JUIsl JalbHENIINX U3MEeHEeHU. [Ipunoxenus, He HyKaaronmecs
B OTUX XapaKTEPUCTUKAX, CKIOHHBI HE M3BJIEUb BBHITOJbl B MCMOJIb30BaHUU Prism
framework.

Kak mpaBuio, pa3pabOTUYUKU CIOXKHBIX KIMEHTCKUX  MPUIIOKECHHM
BCTpPEYAIOT OOJIBIIIOE KOJUYECTBO PA3IMUHBIX NpobieM Ha cBoem nytu. C
TEYCHUEM BPEMEHH MOTYT HM3MEHAThCS OW3HEC TpeOOBaHWS IS TMPHUIIOKECHUM.
Takke BO3MOXKHO TOSIBJICHHE HOBBIX OW3HEC-BO3ZMOXHOCTEM u mpobiieM B
JnanpHeleM. B mpoxoxkaeHuu 1uKia pa3pabOTKH BO3MOXKHO BO3HUKHOBEHHUE
KaKUX-IM00 HOBBIX TEXHOJIOTUN WIIM JIaXKe MOSBJICHUE OT3bIBOB KJIMEHTOB. Bee 3To
MO>KET HEMOCPEACTBEHHO BIUSATH Ha HOBBIE TPEOOBAaHUS K MPUIIOKEHUI0. M3 3TOrO0
CJIEQYET, YTO OYEHb BAXKHO MPABWIBHO MOAXOJIUTh K HANKMCAHUIO MPUIIOKECHUH, a
UMEHHO JIeJlaTh UX THOKMMU U JIETKO W3MEHSIEMBIMH WM PACIIUPSEMBIMU B
nanpHeieM. KoHeYHO, cO3/laHhe TakOoro YpPOBHsSI THOKOCTH SIBISIETCS TPYIHO
noctuxuMbIM. [loTpebyeTcsi apXuTekTypa, TMO3BOJISIIONIAS Pa3HbIM  YacTsAM
MPWIOKEHUST pa3pabaThiBaTbCsl U TECTUPOBATHCS HE3aBUCHUMO JApPYr OT Jpyra.
Takke 3TU YacTU JIOJDKHBI MMETh BO3MOXHOCTb M3MEHSITHCS WM OOHOBJISITHCS
MO3XKe, B U3OJIAINH, HE TIPEICTABIIAS yiepoa i BCEro OCTAIbHOTO MPHIIOKECHHUS.
HauGomnbias 4acTh KOPIOPATUBHBIX MPHJIOKEHUN TOBOJIBHO CIOXKHA U TpedyeT
JU1s1 pa3paOOTKK OOJIBIIOE KOJMYECTBO PA3IMUHBIX MPOTPAMMUCTOB U IU3aHHEPOB.
Tako# monxon B pa3paboTKe MPUIOKEHUMN, YTO pa3HbIe KOMaH]IbI pa3paO0TUYUKOB
HE3aBUCUMO pa0OTaIOT HAJ Pa3HbBIMU YACTSIMU MPUIIOKEHUS U BCE 3TU YaCTU B
JaJbHEUIIIeM CBOOOJHO COCIUHSIIOTCS BO BPEMSI UHTETPALUM, MOXKET OOCPHYThCA
cepbE3Hoil Tpobsemoii s pa3paborumkoB. [logxon TMpOEKTUpOBaHHUS U
pa3pabOTKK MPUTIOKEHUN B MOHOJIUTHOM CTUJIE UMEET CBOU MOJABOJHBIC KaMHHU.
DTO MOXET MPUBECTU K TOMY, YTO JAHHOE MPUJIOKEHHE OKAXKETCA OYEHb TPYAHO U
Her(h(PexkTUBHO ToOmAEpKUBaTH B OyaymieM. B gaHHOM mOaxojae, CIIOBO
«MOHOJIMTHOE» TOBOPUT O MPHWJIOKEHUH, TJI€ BCE KOMIOHEHTHI JIOBOJBHO TECHO
CBS3aHBI M HE HMMEIOT B CBOEH CTPYKType KaKoro-iu00 YETKOTO pa3leleHUs.

be3ycnoBHO, 4YTO  OOJBUIMHCTBO  MNPUJIOKEHHUM,  CIPOEKTUPOBAHHBIX U
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MOCTPOCHHBIX B TakOM CTHJIE, TasiT B ce0e OrpoMHbIE MPOOJIEMBbI, KOTOpPbHIE
3aMETHO YCIOXHSIOT JKH3Hb paszpabotunkoB. Bcerma ocrtaercs TpyIaHbIM
co3faBaTh HOBbIe (YHKIMUA WJIH 3aMEHSTh Y)K€ CYIIECTBYIOIIME B CHUCTEME,
UCIPABIIATh Kakue-TMOO OIMMOKM M TpU 3TOM HE 3aTparuBaTh JPYrHe 4YacTu
npuiIokeHusl. Takoro pojia NPUIIOKEHUS MPEICTABIAIOT OOJIbIINE CIOKHOCTHU IS
TECTUPOBAaHUS W pa3BepThiBaHUA. Takke BCE O3TO 3aTparuBaeT IMpoliecc
B3aMMOJICHCTBUSA pa3pabOTYMKOB u JIV3aHEPOB.
XOpoluM  penIeHUEM  BBIMICYIOMSHYTONH  MPOOJEMBbI  MOMKET  IMOCTY>KUThb
paszjiefieHne MPUIOKEHHUs] Ha HEOIpeAeNeHHOE KOJIWYECTBO AMCKPETHBIX, CIabo
CBSI3aHHBIX, TIOJYHE3aBUCUMBIX YacTed. B manbHeiemM 3T 9acTu JOJKHBI OBITh
WHTETPUPOBAHBI B «OOOJOUKY» MPHIOKEHUS C 1ENbl0 (DOPMUPOBAHMS TOTOBOTO
HENbHOTO permieHus. [locTpoeHHbIE U CHPOEKTUPOBAHHBIE MPUIIOKEHHUS TaKOTO
pona 0OBIYHO Ha3bIBAIOT COCTaBHBIMH MIPUIOKEHUSIMHU.
CocTaBHbIE MPWIOKEHUS HMEIOT OTPOMHOE KOJIMYECTBO MPEUMYIIECTB, B TOM
YHClIie CIeTYyIOIne:

o pa3paboTKa, TECTUPOBAHHME M Pa3BEPTHIBAHUE PA3IMUYHBIX MOJYJIEH
MOTYT OBITh BBINOJHEHBI Pa3HBIMU pa3pabOTUYMKaAMU WM KoMaHJamu. Bce atu
MOy B OyaymieM MOTYT OBITh CBOOOJHO W3MEHEHBI, WU TOJYyYUTh HOBBIE
(YHKIIMOHAJIbHBIE BO3MOXXKHOCTH. OJTO MPEUMYLIECTBO JIa€T BO3MOXKHOCTb
MPUIIOKEHUIO CBOOOIHO PACIIUPSTHCS U MOIICPKUBATHCSA. B pesynbrare, mpoekT
Jake OJHOTO pa3paboTyHKa MOJIy4aeT OTPOMHYIO BBITOAY OT CO3JaHUS XOPOIIO
TECTUPYEMOT'0 U TOAJACPKUBAEMOT0 TPUIIOKEHHS TIPU UCITIOIB30BAHUM JTAHHOTO
MOJIX0/1a;

o COCTaBHBbIC TMPHUJIOKEHUS MMEIOT OOIIyl0 000JI04Ky, KOTOpas
COJEPKUT B ce0e KOMIIOHEHThl I0JIb30BaTEIbCKOr0 HuHTepdeiica. JlaHHbIE
KOMIIOHEHTHI TIPEJOCTABISAIOTCS Pa3IMYHBIMHA MOYJISIMHU, KOTOpBIE c1ab0 CBSA3aHbBI
JpyT ¢ ApYyroM 1o cBoell cTpykType. biaronapst atomy npo6iema, BO3HUKAIOIIAs
npu  A00aBIIEHWM  Pa3IMYHBIMU  pa3pabOTYMKAMH  KAaKUX-IHOO  HOBBIX

(YHKIHMOHAJIBHBIX BO3MOXHOCTEH B TOJb30BAaTEIbCKUN HHTEPPENC CTaHOBUTCA
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Oonee He akTyanbHOU. Takke 5TO oOecmeurBaeT IIENbHBIA BHEIIHUNA BHUJT
PUITIOKEHUS;

o UCIIOJIb30BAaHUE COCTABHBIX MPHUJIOKEHUH CIIOCOOCTBYET TaKUM
(akTopaM, KaKk MOBTOPHOE MCIIOJIb30BAHUE KOJIa U Pa3/ieJIeHUE OTBETCTBEHHOCTEM
MEXIy TOPU30HTAIBHBIMU 3BEHBSMU TNPUIOKEHHUS, TO €CTh aBTOpU3ALUEH WU
ayTeHTU(UKaLUEed W TakXe BEPTUKAIbHBIMH 3BEHBSIMH, KOTOPBIMH SIBIISIFOTCS
cnenuanbHbie On3Hec (QYHKIUMK TpuiokeHus. C TOMOIIBI0 3TOTO YIPABJICHHE
3aBUCHUMOCTSIMH M pa3UYHOE B3aUMOJACHCTBHE MEXAY KOMIIOHEHTaMHU
IPUJIOKEHUSI CTAHOBUTCS OO0JIE€ JIETKUM,;

o pazzneneHue  pojedl  MeXay ~KOMaHJaMU ~ CTAHOBUTCS  JIETKO
JOCTHKUMBIM C HCIOJIb30BAHUEM COCTaBHBIX MPWIOKEHHA. ITO TO3BOJIAET
Pa3IMYHBIM pa3paboTYMKaM WM MOJKOMAaH/IaM COCPEAOTOYUTHCS Ha KOHKPETHOU
cnequUYHON Il HUX 3aJaye, WM KaKoW-MO0O 4acTH (PYHKUMOHAJIBHOCTHU, B
COOTBETCTBHM C MX CHEIMAIM3alMeld WM NMPaKTUYECKUM OINbITOM. B pesynbrare,
Onmarogapsi TOMy, IPOUCXOAUT OOJiee YUCTOE pa3jesieHHue Mexay HHTepdencoM
MOJIb30BaTeNNsl W OW3HEC-JTOTHKOW mpuiioxeHus. [Ipoucxoaut cemapaTuzanus
JIU3ailHEPOB U MPOrPaMMHUCTOB. DTO 3HAUUT, YTO AU3ATHEP COCPEIOTOUNBAETCS HA
MPOEKTUPOBAHUM Oosiee yTOOHOro M TMOKOro MOJIb30BaTENIbCKOTO MHTEpderica, a
MPOTrPaMMHUCT — Ha CO3JaHuU OoJee (GYHKIHMOHATBLHOM M CIOXKHOW Ou3Hec-
JIOTHKHU.

Hecmotpss Ha 1o, uyto Prism framework momoraer pemuTh OCHOBHBIC
npo0JieMbl, ¢ KOTOPBIMU CTaJIKMBAIOTCS pa3paboruuku npu co3zganuu WPF wium
Silverlight npunoxxenmuii, cymecTByeT OOJIBIIOE KOJUYECTBO APYIHMX MHpoOseM,
BCTPEUAEMBbIX B 3aBUCHMOCTH OT pa3HBIX CIEHapUeB W OW3HEC TpPeOOBAHUH.

Hampumep, Prism HemocpeACTBEHHO HE KacaeTcsl CIEIYIONINX TEM:

o CO3/IaHUE paclpeeAEHHBIX U 00JaYHBIX MPUIIOKCHUMH;
o HETMOCTOSIHHOE COSJIMHEHUE U CUHXPOHU3AIIUN JIaHHBIX;
o ayTeHTU(PUKAILIUS U aBTOPU3ALINS;

o MPOU3BOJIUTEIIBHOCTD MPUIIOKEHNUS,
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o YIPaBJIECHUE BEPCUAMH NPUIIOKEHUS;

o 00paboTKa OIMOOK U OTKa30yCTOWYMBOCTb.

1.4.2 MEF

Managed Extensibility Framework (MEF) mnpeacraBiser wu3 ceOs
xomnoneHT .NET Framework 4.0 xommammm Microsoft. TlpenHa3znaueHneMm
JTaHHOTO (pelMBOpKa SBJISETCS OOJEryeHUe PacIIUpeHHs MPHIOKEHUNH. MOXKHO
cka3zaTtb, 4To Ha3HaueHue MEF 3akmrouaercs B NOpenoCTaBICHUM IS
pa3paboTuMKka BO3MOXHOCTH J00aBISTH B CBOE CO3JaHHOE MPHIOKECHHE
BO3MOYKHOCTh PACIIUPEHUs W yIydlleHus (GyHKIHOHATa BO BPEMs UCIIOTHEHUS.
CaMbIM TJaBHBIM U OJIHUM M3 Haubosee MOMyJSpHBIX BapUAHTOB ITOW 3aJauu
ABJIAETCS pa3pabOTKa MIaruHoB JuIs mporpaMmsbl. [Ipu ucnons3oBanuu MEF nerko
U CBOOOJIHO OIPEIENSIOTCS TOYKH PACIIUPEHUs KOJia, C TOMOIIBIO KOTOPBIX
000 Ipyroi pa3pabOTYMK CMOXKET 0€3 0COOBIX MPOOJIeM HamucaTh OT/IEJIbHbBIC
pacIMpeHus sl IPUII0KEHHU S, YBETMUMBAIOIIKE €ro (PYHKIIMOHAI.

B uneansHO# nepcnekTuBe, 000 pa3padOTUUK, U3YYUBIINN TEXHOJIOTHIO
MEF, nomxeH ObITh cIocoOeH (0e3 BCAKHX CI0XKHOCTEH, O0€3 IIMTEIbHOTO U
KPOTIOTIIMBOTO ~ M3YyYEHMs] apXUTEKTYphl) pa3padaThiBaTh (PYHKIIMOHAIBHbBIE
KOMITOHEHTHI JUIsl Pa3UYHBIX MPOEKTOB, MOCTpoeHHBIX Ha rmiatdopme .NET wu
HAMMCAHHBIX JIOOBIMU JAPYTUMU KOMaHJAAMHU WJIH OTACIBHBIMU pa3pabOTUYHMKaMHU.
U, moxno ckazath, yTo MEF cnocoben mnpemioxuTs mporpaMMucTamMm oOIui
A3bIK OOIIEHMs, TaKMM O0Opa3oM, pemias 3a7ady B3aHMMOIOHUMAHUS MEXKIY
pa3paboTUNKaMHU.

ITo cBoeit crpykrype, MEF crpoutcs Bcero Ha Tpex (QyHKIHOHAIBHBIX
YacTAX: IKCIOPT, UMIOPT U Kommo3uius. C MOMOIIBI0 UMIIOPTa MPOrPAMMUCT
XapaKTEPU3yeT YacTU CBOETO TNPWIOKEHHS CIHOCOOHBIMH K PaCIHIMPSIEMOCTH.
Kakoil-nubo cTOpOHHUN NPOrpaMMUCT pa3paldaThIBAE€T OTICIbHBIA KOMIIOHEHT
(JacTh, IUIarMH), NOpPEAHA3HAUYCHHBIM [JII J3TOTO NPWIOKEHUS, U TPU HTOM

uCroyib3yeT (GyHKIMH HKcropta. Jlamee, B mpoliecce BBIMOJHEHUS, TEPBBIN
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pa3pabOTUYUK BOCTOJNB3YeTCS (YHKIUSIMH KOMITO3HMIIMH JJII COCIUHEHUS 4YacTen
AKCIIOPTA C YaCTSIMUA UMITOPTA.

Cxema PaACIIOJIOKCHUA JaHHBIX KOMIIOHCHTOB IIPCACTAaBJICHA HA PHUC. 3.

Catalog

SR g

CustomExportProvider CatalogExportProvider MutableExportProvider

CompositionLontainer
Part Part
Pan

Export import Export Import
Export Import Y

Pucynoxk 3 — Komnonentst MEF

PaccmoTpum 311 3Tansl 6os1ee moapooHo.
Ha puc. 4 npencraBneHO omnpenesieHUe HEKOTOPOW HMIOPTUPYEMOU C

nomoiusio MEF vyactu xozaa.

{ atpnbyt MEF } KOHTpaKT
—
[ Import(typeof(IPlugin))]
IPlugin Plugin { get; set; }
/\

[ TN paclimpeHnA { TO4YKa MMNOopPTa }

Pucynok 4 — IMnoptupyemas 4actb
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31ech MpencTaBiIeHO ONpeeNieHne aBTo cBoiictBa Plugin, TumoM xotoporo
aBisieTcs Hekuil uHTepderic IPlugin. B ganHOM citydae ucmosib3yeTcs aTpuoOyT
Import, sBRsIOMMiCS OMHONW W3 OCHOBHBIX yacTedl mH(ppacTtpykTypsi MEF. C
IIOMOIIIBIO JaHHOTO aTpuOyTa cBoMcTBO Plugin momeuaeTcst kak MMIIOPTHPYEMOE.
Takum 06pa3om, caMO aBTO CBOMCTBO CTAHOBUTCS YAaCThIO UMIIOPTA, & €r0 TUIIOM
Oyzaer aBnATbesa AaHHbIA uHTEepdeiic [Plugin. ¥V atpubyrta Import ects mapamerp:
typeof(IPlugin), xoTopblli B JaHHOM clly4ae OyJeT SBISATHCS TaK Ha3bIBAEMbBIM
koHTpaktoM MEF. KoHTpakT — 3TO HEKHil YHUKaIbHBIM HIEHTU(PUKATOP,
OTHO3HAYHO ONPEACIISIIONINNA YacTH SKCIIOPTa U UMIIopTa U no3possironuid MEF B
JaJbHENIIEM OJHO3HAYHO COEIMHUTh 00€ 3TH 4YacTh Ha 3Tale KOMIIO3MIIMH.
NHbIMH cITOBaMM, NpPHU OINPEAECIECHUN KOHTPAKTa CO34aeTCd HEKHW IapoJb,
KOTOpBIN 00s13aHa HA3BaTh YacTh PACIIUPEHMs IS JalbHEUIEro MPUCOEAUHEHUS
K TOYKE UMIIOPTA.

Ha puc. 5 mnokazaHo omnpeneneHne HEKOTO Kiacca, pPEeaau3yIoLIEro

DKCIIOPTUPYEMYIO 4acTh paciuupenust B MEF.

arpnbyt MEF KOHTpaKT

[Export(typeof(IPlugin))]
public class FirstPlugin : Tiig%in

3KCropTupyemas [ TN paclwvpeHns ]
4yacTb

Pucynok 5 — Dkcnoptupyemas 4acThb

I'nans va puc. 5, MOXKHO YBUIETH omnpesenenne Hekoro kiacca FirstPlugin,
peanusytouiero Bbile ynomsiHyTeli uHTepdeiic [Plugin). Hcnonb3ys arpulyt

Export, sBrsrommiicss yacteto uHdpacTpyktypsl MEF, mannsiii kinacc momevaercs
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B Ka4yeCTBE HKCIOPTUPYEMOM 4YacTH WM MHBIMU CIIOBaMHU 3TO MOKHO HAa3BaTh
wiaruHoM. KoHTpakToM B JaHHOM ciyyae OyJaeT TakkKe CIHyXHTh YxKe
YIOOMSIHYTHIN IMapameTp aTpuOyta Export, oObsBieHHblli kak typeof(IPlugin). B
pe3ynapTaTe TOTO, YTO KOHTPAKThl KaK MPH HMIIOPTE, TaK W TPHU DSKCIOPTE
oObsBiieHbl oanHakoBO, MEF 0e3 oco0oro Tpyaa HaxoauT NpegHa3HAYEHHBIE
JpYT-IpyTy YacTy B JajdbHEHIIIEM MpOoIEcCe.

[Tocne Toro, Kak UMHOPTHUPYEMBIE U IKCHOPTUPYEMbIE YACTH MPHIIOKEHUS
OTIpE/IENICHbl, CTAHOBUTHCS HEOOXOJIMMBIM MPOU3BECTH MPOLECC UX KOMITO3UIIUH,
KOTOPBIN MpEACTaBlIeH Ha puc. 6. B xo/le KOMIO3UIIMK MPOUCXOTUT MOUCK BCEX
onpeneneHHblx 4vacre MEF. Ilocie 3TOro oOHM BCe€ HWHCTAaHUMPYIOTCA U
AK3EMILISPBI SKCIIOPTUPYEMBIX YacTe MPUCBAMBAIOTCA YacTsAM UMIIOpTa. ['oBops
JIPYTMMH CJOBaMH, BO XOJi¢ KOMIIO3MIIMM BCE IUIATMHBI, KOTOpHIE TOMEUYEHBI
HKCIOPTHBIM aTpUOYTOM MOJKIIIOYAIOTCS K TEM 4YacTAM KOrja, KOTOpbIE B TO K€

BpEM:A IIOMCYCHBI anI/I6YTaMI/I HMIIOPTA.

var container = new CompositionContainer();
container.ComposeParts(this, new FirstPlugin());

Pucynok 6 — Komno3zunus

Ha stoM pucyHke co3maercsi 0OBEKT KOHTEHHEpa KOMITO3UIIUU, KOTOPBIM
apisgercss 4actbio wuHbpacTpykrypel MEF. Jlanee y co3ganHoro oObekTa
KOHTEHHEpa MPOUCXOIUT BbI30B Metona ComposeParts. [Tapamerpamu maHHOTO
METO/IA SIBJISIETCA MEPEYUCICHUE BCEX JJIEMEHTOB, B KOTOpbIX MEF nomxeH uckars
4yacTH Uil poliecca KoMno3uuu. B ciayyae, npeacTtaBieHHOM Ha puc. 6, this —
ATO IK3EMIULIp TeKyIiero kiacca u new FirstPlugin — aTo onpenenenusiii miarus,
KOTOPBIii MOMEYEH aTpuOyTOM Export.
[Tocne 3aBepieHust pabotsl Meroga ComposeParts, B 00beKT KOHTElHEepa OyayT

3aMmrCcanbl SK3EMILISIPBI, KOTOPhIE OBLTN yKa3aHbl B TapaMeTpax, a UMIIOPTUPyeMast
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gacth (puc. 4) monyuuT 3HaueHue Ok3emiuipa FirstPlugin - (puc. 9).
OnHy U3 caMbIX BaKHBIX POJIEH B MPOIECCE KOMITO3HUIIMH BHITIOJHSIOT KOHTPAKTHI,
MIO3BOJIAIOIINE YKa3aTh KaKWe OINpeIelieHHbIC YaCTH IKCIIOpTa OyIyT OKUIATHCS B

JTAaHHOM KOHKPETHOW YaCTH UMIIOPTA.

1.4.3 ASP.NET MVC Framework

[Tnarpopma ASP.NET MVC sBnsercas ®OpelMBOpKOM Al MOCTPOCHUS
Pa3IMYHBIX BEO-TIPUIIOKEHHM U caiiToB, peanusys narrepHs MVC.

[Hlabnon apxutekTypbl Model-View-Controller (MVC) coenunsier B cebe
TPUA OCHOBHBIX KOMIIOHEHTA: MOJENb, MPEJICTABICHUE U KOHTpoJuiep. OpelMBOpPK
ASP.NET MVC sBnsercs anbTepHaTUBON OoJjiee paHHEH cxeMbl BeO-Ghopm
ASP.NET nna co3gmanust pasnuuHbix BeO-mipuioxkenuit. ASP.NET MVC
Framework mpeacraBinsieT coOOH JICTKOBECHYIO IaTGopMy OTOOpakeHus,
OOBEUHSIONIYIO B ce0e CBOOOIHBIE BO3MOKHOCTH TECTUPOBAHUS U, TAKKE KaK U
MPUJIOKEHUS, TIOCTPOCHHBIE Ha OCHOBE BeO-GOpM, COIEpXKUT B cede
cymectBytomue ¢yuakiun  ASP.NET, Takume Kak TJIaBHbIE CTpaHHIBI U
UJeHTU(PUKALMS TTOJJIMHHOCTH HA OCHOBE WICHCTBA B CUCTEME.

Cxema ma6mona MVC nipeacrasnena Ha puc. 7.

Pucynok 7 — llabnon MVC
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B cocraB mnatdhopmer MVC BXOIST cienyroniue KOMIIOHEHTHI:

1)  Monenn.

OObBeKThl MojeNiel MPEeACTaBISAI0T COO0OM Takue 4YacTh MPUIIOKEHHUS,
KOTOPBIE CIIy>KaT OCHOBOM ISl TIOCTPOEHMS JIOTMKM JOMEHA JaHHbIX. OgHOW u3
TJIaBHBIX 337]a4 OOBEKTOB MOJIETU SIBJISIETCS MOJIYYCHHE U COXPAHEHHUE COCTOSIHUS
JOaHHBIX B Oasze maHHbIX. [l mpumepa, Kakor-HHOyab o0bekT BOOK crocoOen
NOJy4uTh MH(OpMaLKIO U3 0a3bl JaHHBIX, KAKUM-IHOO 00pa3oM HU3MEHHTH €€, U
MocJIe 3TOr0 3amucaTrh YK€ OOHOBJICHHBIE JIaHHbIE B KaKylO-HHOYAb TaOIUILy
Books, ¢ koropoii on padoran, 6a3sl nanabix SQL Server.

B HeOonpmMx 1O CBOMM pa3MepaM NPHIOKEHHUSX Takas MOJAECIb
1oJIpa3yMeBaeT KOHLENTyallbHOE, a He (pusmueckoe pazgenenHue. To ects, eciu
MPUIOKEHUE TOJIBKO CUUTHIBAET KaKUE-THMO0 JaHHBIE U3 0a3bl JaHHBIX U OTCHUIAET
€ro B IMPEACTaBIICHHE, TO MOJEIM W CBI3aHHbIC KJIACCHI OTCYTCTBYIOT Ha
¢dbusznueckoM ypoBHe. B nmaHHOM ciiydae HaOOp JTaHHBIX MPEACTABISIET U3 ce0s
OOBEKT MOJIEIH.

2) [IpencrapieHus.

Tak Ha3pIBaeMble MPEACTABICHUS NPEIHA3ZHAYAIOTCA ISl OTOOpPaKEHUS
uHTepdeiica monap3oBarens B mpuwioxkeHuu. [lomp3oBarenbckuii uHTEpdeEiic kax
MPaBUJIO CO3/IA€TCS OCHOBBIBASCh HA JaHHBIX MOJenu. B kauectBe mnpumepa
MOJKHO TIPEICTaBUTh KaKOe-HHOYb OKHO I peAaKTHPOBaHUs TaOymipl BOOKS,
coziepkaiiee B ce0e pa3IMuHbIe TEKCTOBBIC IMOJIS, BBIMAIAIOIINE CIIUCKH, (IIaXKKH
U TEpEeKIIIoYaTesy, 3HAYEHUS KOTOPHIX OCHOBAaHbI U 3aBUCIT OT TEKYILEro
cocTosiHusl 00bekTa Book

3)  KouTposiepsi.

KonTposiepbl SBJISIIOTCSI HEKUM  CBSI3YIOIIMM 3BEHOM MEXKIY JABYMS
BBHITIICYITOMSHYTBIMH KOoMIoHeHTaMu Trabmona MVC. brarogapst uM, mpoucxoauT
B3aMMOJICUCTBUE C TIOJIb30BATENIEM, BBITIONHSACTCS paboTa C MOJCNBI0, a TaKKe
dbopmupyeTcsi BBIOOp NMpeACTaBIeHUs, 0TOOpaxarolero nHrepgeic nojab30BaTess,
KOTOPBIN TTOHAJA00UTCS B KOHKpeTHOM ciydae. B mrabnorne MVC npeacraBieHus

BBITIOJTHSIIOT POJIb TOJIBKO OTOOpakeHUs JaHHBIX, a KOHTpoJuiep oOpabaThiBaeT
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pa3inyHble BBOJUMBIC JaHHBIE U OTBEYAET HA JIEHCTBUS MOJB30BATEINS, COTJIACHO
3armpocaM. Hampumep, KOHTpoyuilep MOXET 00pabaTbiBaTh  B3ATHIE U3
IpeCTaBICHNUS CTPOKOBBIE 3HAYECHHUs 3alpoca U MepeaBaTh UX B MOJENb, a Ta, B
CBOIO OUY€pe/ib, CIIOCOOHA MCIOJIb30BATh MOJTYYCHHBIC 3HAUCHUSI YTOOBI OTIIPABUTH
3arnpoc B 0a3y JaHHBIX.

B3aumoneiictBue Bcex komnoneHToB MVC npencrasieHo Ha puc. 8.

BxoaAuwmMia OTnpaeka

HTTP-3anpoc oTBETa
FreHepayWa HYHHOro KIAWEHTY
npeacTaeneHus

KoHTponnep| —| lNpeacraBneHune

Ecnv Heobxoaumo
obpaweHne K

Mogenm MNepenaya gaHHbIX W3
Mopenb MOOenK

Pucynox 8 — Bzaumogeiicteue komnonentoB MVC

Ucnionp3yss mabnon MVC, cTaHOBUTCS BO3MOXHBIM pa3padaThiBaTh
MPUJIOKEHUS, Pa3IUYHbIE aCMeKThl KOTOPbhIX (OWM3HEC-TOTHKA, JOTUKA BBOJA, U
JIOTHKA TOJIb30BaTEIbCKOr0 MHTEpdeca) pa3faesieHbl, HO IPH 3TOM MHPOUCXOJUT
JIOCTaTOYHO TECHOE B3auMoOJEHcTBHE Mexay HuMu. Ha puc. 8 ykazaHo
PacIOJIOKEHUE BCEX BUJIOB JIOTMKU B JIFOOOM mpwiiokeHWUu. B mpencraBieHuu
pacnoJiokeH uHTepdeiic monap3oBaress. B KoHTposuiepe pacmoiaraioTcsi BCe BUIbI
JIOTUKH BBOJIA. A B MOJIENIN COAEPKUTCS OusHec-oruka. [Ipu qanHoM paszaenenuu
CTAHOBUTCS BO3MOXHa pabdoTa C Pa3IUYHBIMU CIIOKHBIMU CTPYKTYpaMH MpH
pa3paboTKe MPUIIOKEHHSI, TOTOMY YTO OHO O0ECIIEYMBACT OT/IECTHHYIO PeaTU3aIUI0
BCEX AaCIMEKTOB OJHOBpPEMEHHO. TO ecTh, pa3pabOTUMK MOXKET CO3/1aBaTh

npeCTaBiIeHUs aDCOMOTHO OTJAEIBLHO OT OU3HEC-JIOTUKHU.
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braronapsi cBsI3u MeXJy BCEMU OCHOBHBIMH KOMIIOHEHTAMH MPUIIOKECHHUS
Ha matgopme ASP.NET MVC, napannensHas pazpaboTka MpeacTaBisieT u3 ceos
Oosee npocTyio 3anauy. Hampumep, oauH pa3pabOTUMK MOXKET CO3/1aBaTh JIOTHKY
KOHTpPOJUIEpa, APYroid — OU3HEC-IOTUKY MOJENH, & TPETHN — MPEICTaBICHUE.

[Tnatdhopma ASP.NET MVC umeer cneayromine npeuMyIiecTna:

o OHA JieJlaeT YIpaBJCHUE CIOXKHBIMU CTPYKTypaMu OoJjiee JIETKHM
IpOLIECCOM, TaK KakK MPOUCXOJIUT pa3leieHusl NPWIOKEHUS Ha pa3HbIe
KOMITOHEHTBI, TAKHE KaK MOJENb, IPEACTABICHUE U KOHTPOJLIED;

o OHA HE HCIOJIb3yEeT COCTOSIHHME IMPOCMOTpPAa U CEpBEpPHBIE (POPMBI.
brnarogapst stomy miarpopma MVC cTaHOBUTCS HACAIBHBIM BapUaHTOM JIJIst
pa3pabOTYMKOB, KOTOPBIM B CBOEM pabdOTe HYKEH IOJHBIA KOHTPOJb Haj
NOBEJCHUEM IIPHUIIOKCHMUS;

o JaHHBIA (PEHMBOPK UCIIOIB3YET CXEMY TJIABHOTO KOHTpOJUIepa. JTa
cxema IO3BOJISIET BEO-NPUIIOKEHHIO 00padaThiBaTh BCE 3alpoChl 4Yepe3 OJIMH
KOHTpoJuiep. C MOMOIIBIO 3TOT0 CTAHOBUTCSI BOBMOYKHBIM CO3/1aBaTh IPUIIOKEHUS,
KOTOPbIE MOJIIEPKUBAIOT PACIIUPEHHYIO HH(PPACTPYKTYPY MAPLIPYTU3ALUY;

° miatgopma  ASP.NET MVC  obecrnieunBaeTr  pacIIMpEeHHYIO
HOJIEPKKY pa3pabOTKU MPUIOKEHUN HAa OCHOBE TECTUPOBAHUS;

o OHA SIBJISIETCS OTJIMYHBIM BapUAHTOM ISl BEO-TIPUIIOKEHUN, KOTOPbIE
MOAACP>KUBAIOTCS OOJIBIIMMU KOMaHJaMU pa3pabOTYMKOB, a Takxke sl BeO-
pa3paboTUMKOB, 00ECIEUNBAIOIINX BBICOKUN YPOBEHb KOHTPOJISL HaJ MOBEACHUEM
PUIOKEHUS;

Taxoxke ASP.NET MVC Framework mpemoctaBisieT CICAYIOIIHE KIOYEBbIC
BO3MOXHOCTH:

o pazzesieHue Bcex 3a/1au NpuiiokeHus (OM3Hec-JI0ruKa, JIoruka BBoJa 1
Joruka uHTepdeiica moyib30BaTeNsi), OrPOMHBIE BO3MOXXHOCTH TECTUPOBAHUS U
pa3pabOTKu TPUJIOKEHWH Ha OCHOBE TECTUpOBaHHUA. boiblioe KOIUYECTBO
OCHOBHBbIX KOHTpakToB Mmiarpopmel ASP.NET MVC neiictByer Ha ocCHOBE

uHTEePPEHCOB W TIOMJICKUT TECTUPOBAHUIO C TIOMOIINBI0 MAaKETOB OOBEKTa,
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UMUTHPYIOIIMX TOBEACHUE pPEabHBIX OOBEKTOB MpuiioxkeHus. Pa3zpaboTanHoe
IPUJIO)KEHHUE MOXHO TOJBEPTHYTh MOIYJIBHOMY TECTHPOBAHHUIO 0€3 3aIycka
KoHTpoiuiepoB B mporecce ASP.NET, uyrto B CcBOIO ouepeab yCKOpSiEeT
TECTUPOBAHUE U JIeNaeT TOT mporecc Oonee THOKkUM. CyliecTBYeT BO3MOXKHOCTD
UCIIOJIb30BaHUsl JII0OOM miIat@opmMbl  MOAYJIBHOTO TECTUPOBAHUS, KOTOpas
coBmectuMa ¢ .NET Framework;

o OTNKCHIBAEMBIA (PPEUMBOPK SBIISAECTCS CBOOOJHO pacIIUpPSEMON U
nononnasemon miatdopmoit. Bece kommonentst ASP.NET MVC Bo3moxHO 0e3
0co0oro TpyJa 3aMEeHUTh WM HacTpouTb. JIoOoW pa3paboTuuk uMeeT
BO3MOYKHOCTh MOJKIIOUUTHh COOCTBEHHO CO3[IaHHBII MEXaHWU3M MPECTaBICHUH,
nonuTuky Mapupyrtuzanuu URL-angpecos, cepuanusanuio napaMeTpoB METOJOB
JNEUCTBUA M pa3IM4YHbIE APYyrHe KOMIIOHEHTHI. BrlmeynomsiHyTas miatdopma
ASP.NET MVC noanepKuBaeT UCIOJIb30BAHUE MOJEIIEW KOHTEMHEPA BHEIPEHNUS
3aBucuMocTH (DI) un unBepcun snementa ynpasienus (I0C). C nomoiipio Moaenu
BHEJIPEHUS 3aBUCUMOCTEN MOXHO CBOOOJHO BHEAPSTH OOBEKTHI B KIIACC, BMECTO
TOr0, YTOOBI OXHJAATh CO3JaHMs OOBEKTa caMHUM KilaccoM. Monenb MHBEpCUU
3JIEMEHTAa YIpPaBJICHHUsS] CTPOUTCS HAa TOM, YTO €CJIM KAaKOW-TMOO OJUH OOBEKT
TpeOyeT Apyrol 0ObEKT, TO MEPBbIE OOBEKTHI JTOHKHBI MOJIYYUThH BTOPOH OOBEKT
U3 BHEIIIHETO MCTOYHMKA (Harpumep, u3 (aitna kondurypamnun). JJlaHHbIN MOIX0T
o0Jeryaer mpouecc TeCTUPOBAHMUS;

o pacmmmpenHas noanaepxkka mapupytuzauuun ASP.NET. HMcnonbssys
ATOT MOUIHBIH KoMIOHEHT corocTtaBieHuss URL-aapecoB, M0XHO CBOOOJIHO
pa3pabatbiBaTh mpwioxkeHuss ¢ noHsaTHeIMU URL-agpecamu, KoTopeie B
JanbHENIIeM MOXHO MCIOJIb30BaTh B npoiecce noucka. URL-agpeca abcomoTHO
HE JOJDKHBI COAepXkaTh paclIMpeHUs UMeH (ailyioB M MNpeAHa3HauyeHbl s
noaaepkku 1madnoHnoB umeHoBanuss URL-agpecoB, koTopble oOecreunBaroT
aapecanyilo, ONTMMHU3UPOBAHHYIO [JI1 TIOMCKOBBIX CHUCTEM H Ui Iepenadu

PENPE3EHTATUBHOIO COCTOSIHUS;
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o NOJIJIEPKKAa HUCIOJIb30BaHUSI Pa3METKH B CYILECTBYIOMIMX (haiinax
ctpanul; ASP.NET, 3eMeHTOB ynpaBlieHHUs W TJABHBIX CTpPaHUI] Kak I1a0JIOHOB
npeacrasinenuit. Bmecre ¢ miardpopmoit ASP.NET MVC MoxHO HCIOJIB30BaTh
cymectBytomue ¢ynkuun ASP.NET, Takue Kkak BCTPOCHHBIE BBIPAXKECHUS,
BJIO’)KCHHBIEC TJIABHBIE CTPAHMIIBI, IIA0JOHBI, JIOKAJIU3ALMIO, JEKJIapaTUBHbBIE
CEPBEPHBIC MIEMEHTHI YIIPABIICHUS, IPUBA3KY JAHHBIX U T. 1.;

o nojnnepxka cymectByronmx ¢yHkmuii ASP.NET. ASP.NET MVC
MO3BOJIAECT MCIOJB30BaTh Takue (PyHKIMHU, KaK mpoBepka nmoamuHHocTd mo URL-
azpecy, MpoBEpKa MOUIMHHOCTH C moMolbio ¢opM u Windows, ymnpaBieHHe
COCTOSIHUEM ce€aHca M Mpo(uis, YJIECHCTBO M POJIM, KAUIMPOBAHHME BBIBOJA H
JAHHBIX, HAOJIIOJIEHHE 3a pabdOTOCIMOCOOHOCTBHIO, CUCTEMA KOH(MUTypaluu H
apXUTEKTypa MOCTABILHKA;

be3yciioBHO onuchIBaeMasi TEXHOJOTHUSI UMEET Psi/i MPEUMYIIECTB, TAKUE KaK
pa30ueHue JOTHKU MPUIOKEHUS Ha KOMIIOHEHTHI U IIMPOKHE BO3MOXKHOCTH JJIs
TECTUPOBAHUS, HO B TO )K€ BpeMs JaHHas IUIaTgopmMa MMEET CBOM HEJOCTATKH.
Hannsiit ¢ppeiimBopk ocHoBaH Ha 06aze ASP.NET, kotopas nMeeT cCOOCTBEHHYIO
UHQPACTPYKTYpy M CBOM HIOAHCHI. UTOOBI HauaTh NPOAYKTHBHO HOJIb30BaThCS
JAHHBIM (PEHMBOPKOM, HYKHO MOCTApaThCs Pa3o0paThCsi BO BCEX €ro acleKTax.
Bce aT0 TpeOyeT orpoMHOT0 KOJIMUYECTBA BPEMEHH, KOTOPOE Pa3pabOTUUKY HY>KHO
NOTPaTUTh Ha OCBOCHUE BCEX MaTepuaioB. B To ke BpeMs, OOJIBIIMHCTBO 33jad,
pemaeMbix ¢ nmomoiisio ¢ppeiimBopka ASP.NET MVC MOXHO pemuTh UCIONb3Ys
oObrunbie BeO Gopmbr mst ASP.NET. U kaxnapiii pa3paboTyuk pemaer cam st
ce0s, CTOUT JIM €My M3y4daTh MOJIHOLEHHBIM HOBBIM (peiiMBOpK. OmnucbiBaemas
maTpopMa MMEET OYEHb OOJIBIIYIO CTPYKTYpPY Pa3Iu4HbIX OOBEKTOB YK€ Ha
crapte npoekra. Haunnatonemy pa3zpaboTurky OyeT O4€Hb JIETKO 3alyTaThbCs BO
BceM stoM. B ASP.NET MVC mnpenycMoTpeHO OIrpoMHOE KOJIMYECTBO TaK
Ha3bIBAEMBIX COBETOB JUJIS €T0 MCIOJIb30BaHus. [3-3a 3TOro co3maercs ouyeHue,

4YTO OTO HC IIpaBWJIa MJIA IIOBBIMICHHA ITPOU3BOAUTCIIBHOCTH pa3pa60TqI/H<a, a
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HCKHUC OIpaHUYCHUS, KOTOPBIM OH IHOJIZKCH CJICI0BATD, YTOOBI B UTOTE HpHﬁTH K

KOHEYHOMY PE3yJbTaTy.

1.5 BeiBoa

HecMoTpst Ha TO, 4TO cyliecTByeT OOJbIIOE KOJIMYECTBO BapUAHTOB IS
pEIIeHHUs] MOCTABJICHHOM BBINIE 3a/ayd, ObUIO MPHUHATO pPELICHHE pa3padoTaTth
cOOCTBeHHbIH (pEeHMBOPK i TOCTpoeHus: pacnpeneneHusix MC, Tak kak
MMEIOIIMECS TOAXO/bl HEOMPaBAAHHO MACCUBHBI JJISI PEUICHUS JIETKOBECHBIX
3asay. Pa3paboTanusliii ppeiiMBOpK OynieT cBOOOIHO pacmpocTpaHsieMbiM. To ecTh
abCOJIOTHO JIO00M JKeNaroluid pa3pabOTUYMK CMOMKET HCIOJIb30BaTh €ro JUis
CO3JaHUsl COOCTBEHHBIX MPUJIOKEHUH, KOTOpbIe OYIyT MMETh paclpeesCHHYIO
CTPYKTYpy U o0OpabaThiBaTh JIaHHbIE HEMOCPEJICTBEHHO Ha cepBepe. Takke OH
OyJleT BBIMOJIHEH B MaKCHUMAaJbHO IMOHSITHOM CTWJIE JIA pa3paOOTUUKOB, YTOOBI

3aHUMAaTh COOOM OOJIBIIIOE KOJIUYECTBO JIFOAEH.

25



I'JIABA 2 TIPOEKTUPOBAHUE ®PEMMBOPKA
2.1 UHcTpyMeHTAJIbHBIE CPeICTBA IPOEKTHPOBAHNUS

B kadecTBe OCHOBHOH IUTaTGOpPMBI I TPOSKTHPOBaHUS (peliMBOpKa
nocnykuia Texnojorus kommnanuu Microsoft .NET Framework. Mcxozas u3 storo,
BBIOOp cpensl paspadorku mpoxommn mexay SharpDevelop u Microsoft Visual
Studio.

SharpDevelop — 3to cBoGOIHO pacmpocTpaHseMas cpela pa3paOdOTKH IS
pasIUYHBIX S3BIKOB IporpaMMupoBanus, Takux kak C#, Visual Basic, F#, C++ u
T.1. JlaHHAs cpeqa mpeaocTaBiIseT pa3pabOTUNKY CIIEAYIOIINE BOBMOKHOCTH

o Bu3yanbHblil pegaktop mia WPF u ¢dopm Windows Forms (COM-
KOMITOHEHTHI HE TTOJICPKUBAIOTCS);

° nmoacBeTka cuHTakcuca mist C#, ASP, HTML, ASP.NET, XML,
VB.NET, XAML,;

o MHTErpUpOBaHHAas MOJAJIEpKKa aHanu3aropa coopok FxCop;

o uHTerpupoBanHas noanepxxka MbUnit, NUnit u NCover;

o WHTETPUPOBAHHBIN Mpodaiisep;

o WHTETPUPOBAHHBIN OTIATUHK;

o UMHTErpupoBaHHas noaaepxxka Mercurial, SVN u Git;

o OPEITPOCMOTP JOKYMEHTAIMH, MOJTYYCHHON U3 JOKYMEHTHUPYIOIIUX
KOMMEHTapUEB;

o KoHBepTOop kKona Mexay sizbikamu VB.NET, C#, Boo u IronPython;

o pacuIupsieMOCTh BHEITHUMHU UHCTPYMEHTaMU.

Microsoft Visual Studio — 3To oxuH U3 caMbIX HOMYJSPHBIX MPOAYKTOB
KOMITaHUU CPEU Pa3paboTINKOB MpuiioxkeHuid. OH MpeCcTaBieH 1eI0N TUHEHKON
IPOJYKTOB, KOTOpas IMOCTOSHHO coBepmeHcTByeTcs. Microsoft Visual Studio
BKJIIOYAaET B Ce0sS MHTETPUPOBAHHYIO Cpeay pa3pabOTKH MPOrpaMMHOTO
oOecrieueHus U psijl APYTUX PA3IUIHBIX HHCTPYMEHTAIBHBIX cpeacTB. C MOMOIIBIO

JaHHOI'O MPOAYKTa MOKHO p8,3pa6aTBIBaTB Ppa3INYHBIC KOHCOJIBHBIC ITPUJIOKCHUS,
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a TaK)Ke U NPUJIOKEHHUS C MOIAEPIKKON rpaduueckoro uHTepderica, B TOM YHCIE C
UCrob30BanneM TexHoaorun Windows FOrms, koTopyro KOMIaHHs HCIIOIb3YET B
CBOMX OICpAIlMOHHBIX CHUCTeMax. B omuceiBaeMoil cpeje pa3pabOTKh MOXKHO
co3faBaTh  pPa3HOOOpa3HbIC  BEO-TIPHIIOKEHHS,  BEO-CalThl,  BEO-CIYXKOBI,
IIOCTPOCHHBIC KaK B POJHOM, TaK M B YIPABIsEM KOJAC I BCEBO3MOXKHBIX
mwiatrgopM, MoaAep)KMBaeMbIXx TakuMu cuctemamu, kak Windows Mobile,
Windows, .NET Framework, Windows CE, Windows Phone .NET Compact
Framework, Xbox u Silverlight.

Cpema Visual Studio comepxutr B cebec pemakTOp HCXOAHOTO KOaa C
MOJJICPIKKON  3allaTeHTOBAHHOM TexHoJoruu aBTojonoiHenus IntelliSense, a
TaKXe BO3MOYKHOCTBIO CaMOT0 MPOCTOro pedakTopuHra Koaa. B coctaB maHHOM
w1aT(hOPMBI TaKXKe BXOIUT BCTPOEHHBIN OTIaT9HK, KOTOPBIH CIIOCOOCH paboTaTh B
Ka4eCTBE OTJIaAUMKa Ha YPOBHE UCXOJHOTO KOJIa, TAK U OTJaJ4MKa HAa MAIIMHHOM
ypoBHe. OcCTalbHBIMH BCTpamBaeMbIMH 3jeMeHTamu Visual Studio BeicTymaroT
TaKWe MHCTPYMEHTHI, KaK BeO-peaaKTop, Au3aiHep Gopm, npeaHa3sHaAuYCHHBIN IS
Oosiee TPOCTOTO co3AaHus Tpaduueckoro HHTepderica MPUITIOKEHUS, TU3aiHEp
cXeMbl 0a3bl JaHHBIX U Ju3aiiHep KiaccoB. Mcmoms3ys Visual — Studio,
pa3paboOTYMKK MOTYT CO3/aBaTh M MOJKIIOYATh Pas3IHuHble CTOPOHHHE
JIOTIOJTHCHHUS (TIaruHel), KOTOpbIC  CO3JAIOTCS  JJIA  pacIIUpeHUs
(GYyHKUMOHATBHOCTH MPUJIOKEHHSI TPaKTUYECKH Ha J0OM ypoBHE. OTH
JIOTIOJTHCHHUST MOTYT TPEICTAaBIATh COOO0H qo0aBiieHUE MOMJACPKKH CHUCTEM
KOHTPOJISI BEPCHI MCXOJHOTO KO, T0OaBJICHHE HOBBIX HaOOPOB MHCTPYMECHTOB,
UCIIONB3YEMBIX I PEIaKTHPOBAHUS W BH3YaJIbHOTO IMPOCKTHPOBAHMS KOIA Ha
00BEKTHO-OPUEHTHPOBAHHBIX A3bIKAX MPOrPAMMHUPOBAHHS MM HHCTPYMEHTOB ISt
Pa3JIMUHBIX aCMEKTOB B MIPOIlecce pa3pabOTKU MPOrPaMMHOTO 0OeCTIeUeHUs.

BesycnoBHo, 00e cpeabl pa3pabOTKK MOAXOIAT /IS PEIICHHUs TOCTaBICHHOM
3agaun. Ho B To sxe Bpems SharpDevelop umeer nemocratku, kotopbivu Visual
Studio He obmamaer. Huke mpencraBicHbl HEKOTOPBIC U3 HUX:

1)  Hu3Kasg CKOPOCTh PAbOTHI ¢ OMOINOTEKAMHU;
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2)  HEBO3MOXHOCTh TOCMOTPETh 3HAYCHHE KAKOH-TMOO IMepeMEeHHOW B
debug-pexxume HaBeneHHEM Kypcopa MBIIIKH;

3)  oTcyrcTBME TOJICP)KKH TexHosoruu Resharper, mosblmraromieit
CKOPOCTh U 3((PEKTUBHOCTH pa3pabOTKH.

Hcxons u3 3TUX HENOCTaTKOB, Cpelod pa3paboTku s (pperMBOpKa
nociyxkuiaa Microsoft Visual Studio.

Bri6op apxutektypsl nan Ha MVVM (Model-View-View Model), Tak kak
npu pa3zpaboTke OyJeT HCIOIb30BAHO CBSI3bIBAHWE JIaHHBIX. JlaHHBIA MaTTEpH
Oyznet 6omnee 3(pGeKTUBHBIM JIs1 3TOTO, B OTIWYHE OT aHAIOroB, Takux kak MVC
wm MVP. Taxxe mabmoH MVVM mupoko mnpumeHsercd s HanuCaHUs
CJI0>KHBIX IPUJIOKEHUN C pACIPEAEICHHON JIOTUKOM.

C nmomompbro MVVM MOXHO peanu3oBaTh pas3feiC€HHE MOJEIH OT €€
npenactaBieHus. JlaHHbI  mporecc  HEOOXOauM i M3MEHEHus 00oMX
KOMIIOHEHTOB OTAEJIbHO JIpyr OoT JIpyra. Hampumep, pa3pabotunk Oyner 3agaBaTh
JIOTUKY padoThl C JaHHBIMH, a JHU3alHEP B CBOIO oyepenb Oyner padoTarh HaJ
uHTep(ericoM Monab30BaTes.

[ITabmon MVVM cocTouT U3 Tpex OCHOBHBIX YacTeW, TaKMX Kak MOJIEb,
IpeJCTaBICHUE U MOJEIb IpeACTaBiIeHus. MoJesib ONMUChIBaeT COO0M pa3nyHbIe
dbyHIaMEHTAJIbHBIE JIaHHBIE, KOTOPbIE HEOOXOIUMBI JUIsli KOPPEKTHOW pabOThI
npuiiokeHus. KoMIoHEHT mpeicTaBiIeHHs SBISETCS CBO€OOpa3HbIM IpaduuecKuM
uHTepdercomM, TO €CTh MPEACTABISIET COO0M OKHO ¢ KHOMKamH, ¢jaraMu u T. II.
[IpencraBieHre TOANUCHIBACTCS Ha pa3Hble COOBITHS HM3MEHEHHUS 3HAuYCHUM
KOMaHJl WJIA CBOMCTB, KOTOpbIE NPEAOCTABISAIOTCS MOJENbIO MPEICTABICHUS.
Hanpumep, eciu B Moz NpPEACTABICHUS TPOU30MIET U3MEHEHHE KaKOTo-JI10o
CBOMCTBa, TO OHa OyJeT OIOBEIIAaTh BCEX CBOUX IMOJMUCYMKOB 00 3ToM. U
BITOCJIEZICTBUH IIPECTaBlIeHUEe OyIeT 3anpaiBaTh HOBOE 3HAUEHUE W3MEHEHHOTO
CBOMCTBA W3 MOJENU NPEACTaBICHUA. B MPOTUBOMOJOXKHOM cly4yae, €ciH
M0JIb30BATENb IPUIIOKEHHUST KaKUM-TTM00 00pa3oM BO3JEHCTBYET HA KaKOH-HUOYb
3JIEMEHT WHTepdeiica, NPEICTaBICHUE BBIIIOJHUT BBI30B COOTBETCTBYIOLIEH

KOMAaH/Ibl, KOTOPYIO MPEAOCTABUT MOJIeNb TpenactaBieHus. C OIHOW CTOPOHHI,
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MOJIEJTb MPEJICTABICHUS SBISICTCS HEKOW a0CTpaKIuen MpeCTaBICHUs, a C IPYroi
OHa OMUCHIBAET OOEPTKY NAHHBIX U3 MOJIEIIHU, MOJJIEKAITUX CBSI3bIBaHUIO. TO €CTh,
OHAa COJIEP>KUT MOJIENb, TPEOOPA30BAHHYIO K MPEJCTABICHUIO, a TAKKE OMUCHIBACT
pa3zHoOOpa3Hble KOMaH/Ibl, C MOMOIIBIO KOTOPBIX, MPEJICTABICHUE MOKET BIUATH
Ha MOJEb.

CxeMa pacrnoJio)KeHHMs]I M B3aMMOJCHCTBUS BCEX KOMIIOHEHTOB I1a0J0Ha

MVVM npencrasnena Ha puc. 9.

's ™ ' ™ " ™
CoSbITHA H2MEHEHHA
Cobuimua U MOLEAH
Q
O —
g CobbITHA HEMEHEHHA § %
m OAHHBIX
)
 — OGHOBNEHHE MOZEKH
HaHHEIE Nony4eHWe gaHHBIX
b vy L A b S

Pucynok 9 — [lla6non MVVM

HNcxoms w3 BeIOOpa MmarrepHa TNPOSKTHPOBAHUSA, OBUI  TPOBEACH
CPaBHUTEJIbHBIN aHAJIN3 S3BIKOB MPOTPaMMUPOBaHUs JTsl Harboiee 3P heKTUBHOTO
BBITIOJTHCHHMSI TIOCTABJICHHOM 3a/1auu. Belin paccMOTpeHbl Takue sA3bIkH, Kak Visual
Basic u C#.

Visual Basic — 3To si3bIk IpOrpaMMUPOBaHUs, Pa3padOTaHHbBIH KOMITAHUEH
Microsoft. JlanHbIi A3bIK gBisIeTCS TpeeMHUKOM si3bika BASIC, ot xoToporo ox
yHacJeI0BaJ CTHJIb M OTYyacTH cuHTakcuc. Takxke Visual Basic coderaer B cebe
pasTuYHBIC TMPOIEAYPHI M  JJIEMEHTBHl KOMIIOHEHTHO-OPUEHTHPOBAHHBIX U
00BEKTHO-OPUEHTUPOBAHHBIX S3BIKOB MPOTPAMMHPOBAHUS.

Visual Basic umeeT cienyroine T0CTOMHCTBA:

° 0e30IacHOCTh THIIOB 00CCIICUMBACT 3aIUTa OT OIIMOOK, CBSI3aHHBIX C

NPUMEHEHUEM YKa3aTeJed M JOCTYNOM K MaMsTH. DTOT achekT aenaer Visual
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Basic npunoxxenusi 6osiee cTaOMIBHBIMH, HO B TO K€ BpeMs SBIISIETCS 0OBEKTOM
KPUTHKHU;

o BBICOKAsl CKOPOCTb CO3/laHUsl TPWIOKEHUH C TpapuuecKum
untepdeiicom g Microsoft Windows;

o BO3MOXKHOCTh KOMIIWIALINY, KaK B MAIIMHHBINA KOJI, TaK U B P-ko7 (10
BBIOOPY ITPOTPAMMHUCTA);

o IPOCTON CHMHTAKCHUC SI3bIKa 00ECIIeYNBAET HU3KHUI MOPOT BXOXKICHUS;

° BO3MOKHOCTh HCIOJIb30BaHUs OonbimmmHCTBA WInAPI QyHKIMNA M5
pacmpernst PyHKIIMOHAIBHBIX BO3MOKHOCTEH MPUITIOKECHHUS.

S3pik mporpammupoBanus C# sBiseTcs OJAHUM M3 CaMblX 3JIETAHTHBIX
IIPEICTaBUTENIEH CBOETO BHJIa, 0OECIIEYMBAIOIINX 0€30MaCHOCTh TUIOB. Takxke OH
SBIISIETCS OOBEKTHO-OPUEHTHUPOBAHHBIM SI3BIKOM, KOTOPBIA TMpEAHA3HAYEH IS
pa3paboTKu pa3HOOOpa3HbIX OE30MaCHBIX M JOBOJBHO MOILIHBIX MPUIIOKEHHH,
BbInosiHAeMbIX Ha matgopme .NET Framework. Ucnons3ys C#, nmporpaMMHCTBI
MOTYT CO3/1aBaTh OOBIYHBbIE MpHIIOKEeHUs A1 Windows, npuioxeHus "KIMEeHT-
cepBep”, paznuunbie = XML-BeO-ciyx0Obl, mOpwiIoXkeHUss  0a3  JaHHBIX,
pacnpenefneHHble KOMIIOHEHTHI, U T. I. Visual C# npegocraBiser pa3HOOOpa3HbIe
UHCTPYMEHTBI U CPEJCTBA, KOTOPBIE YIPOILIAIOT pa3paboTKy MPHIIOKEHUN Ha Oa3e
s3pika nporpammupoBanus C# u NET Framework. B kauecTBe Takux cpenacts
MOKHO  BBIACIUTh Pa3BUTHI  pelakTop KoJa, BCTPOEHHBIH  OTJIaIUMK,
KOHCTPYKTOPBI C MPOCTBIM U yIOOHBIM HHTep(dercoM MOJIb30BaTENs, a TaKXKe
MHO>KECTBO JIPYTHX CPEJICTB.

CuHTaKkCcHC JTaHHOTO S3bIKAa MPOTPaMMHUPOBAHUSI OYEHb BBIPA3UTEJNIEH, HO B
TO JX€ BpeMs JOBOJBHO NPOCT B H3Y4YEHHH. BONBIIMHCTBO pa3pabOTUMKOB,
KOTOpbIe 3HaKOMBbI ¢ si3bikamMu C, C++ unu Java, 6e3 0oco00ro Tpyaa CMOTyT y3HaTh
CUHTaKCHUC ¢ (UTYpHBIMH CKOOKamMH, CBOMCTBEHHBIH i  si3bika CH.
[TporpaMMHUCTBI, 3HAIOMIME KaKOW-THMOO W3 JITHUX S3BIKOB, KaK MPaBHIO, CMOTYT
nobutbest  ObicTpodt u  3ddexTuBHON paboThl ¢ s3bikom C# 3a  oueHb

HenpoAokuTenbHoe Bpems. Cunrakcuc C# ynponiaeT MHOTHE acCleKThl U3 SI3bIKa
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C++ u npenocrtaBisieT OYEHb MOIIHBIE BO3MOXXHOCTH, TaKHE KakK JIEJerarsl,
NEPEYUCIICHUS, HYJIEBbIE TUIBI 3HAYCHHUH, MPSMOM JOCTYN K MaMATH U JIAMOpa-
BBIPAXKECHMUS, gyero Her B Java. C# cnocoOeH mnojaepKuBaTb pa3HbIE
YHUBEPCAIbHBIE THUIIBI MU METOJbl, C IOMOIIBI0 KOTOPBIX, OH OOECreYruBaeT
HauOosiee BBICOKUH YPOBEHb NPOU3BOAUTEIBHOCTH M 0O€30MacHOCTH. Takxke B
IEPEUYEHb €r0 CIOCOOHOCTEHN BXOJAT UTEPATOPBI, KOTOPBIE MO3BOJISIOT ONPEAENAThH
COOCTBEHHOE MOBEICHHE UTEPALMH BO BPEMs pealn3aliy KOJUIEKLIHHA KIIACCOB.
[ToryueHHOE TOBENEHHWE MOXHO JIETKO HCIOJIb30BaTh B KIMEHTCKOM KOJE.
Berpoennsie Boipaxkenuss LINQ mo3BOJSIIOT co34aBaTh CTPOro TUIHA3UPOBAHHBIN
3aMpoc B OYEHb yI00OHOM SI3bIKOBO KOHCTPYKIIHMH.

C# nopnep>XxuBaeT BCe OCHOBHBIE NMPUHIUIBI O0BEKTHO-OPUEHTHPOBAHHOTO
A3bIKa, TAKME KaK HaclleJOBaHWE, MHKAICYJIALUS U noJuMoppusMm. Bee riiaBHbie
METOJbl U MEpPEMEHHbIC, BKJIIOYas MeToA Main, SBISIIOIIMNCA TOYKOW BXOJa
IPWIOKEHUS, WHKAICYJIUPYIOTCSI HENOCPEACTBEHHO B OIPENEICHUU KIIACCOB.
JlaHHBIN SA3BIK HE TOJIJIEPKUBAET MHOKECTBEHHOrO HacienoBaHus. JIroOoi Kiacc
MOJKET HACJIEJ0BaThCS TOJBKO M3 KAaKOro-HUOYAb OJHOIO POJUTENBHOIO Kiacca,
HO B TO € BpEMs OH MOXET pealn30BbIBaTh AaOCONIOTHO JO0OE YHCIO
uHTep(dericoB. [l MeToAoB, NEPEeonpeNessioluX BUPTYyaJlbHbIE METOABI B
POIMTENBCKOM Kitacce, OyaeT HeoOXoauMo H00aBUTH KIIFOUEBOE CIOBO override,
KOTOpPOE€ MCKIIIOUYUT CIIy4allHOE€ MOBTOpPHOE omnpeneneHue. B a3pike C# cTpykTypa
MPEACTaBIsICT CO0OM HEKHil OOJerdeHHBINM Kjacc, BKJIIOYANOMIMK B celds Twr,
pacnpenenseMblil B cteke. OHa MOXKET peaiu30BbIBATh HHTEP(PENCHI, HO TIPU 3TOM
HE NOJJIEP>KUBATh HACJIEI0BAHUE.

HecmoTrpss Ha  BO3MOXHOCTH  CJ€AOBaTh  OCHOBHBIM  OOBEKTHO-
OPUMEHTUPOBaHHbIE NPHUHIMMAM, $3bIK MporpammupoBanus C# pgemaer mnpoie
pa3paboTKy KOMIIOHEHTOB MPOrPAaMMHOTO OOECHEeUeHUs, UCHOJb3Ysl HECKOJBKO
WHHOBALlMOHHBIX KOHCTPYKIUH SI3bIKA, B YUCJIO KOTOPBIX BXOIAT CJIECIYIOLIHUE:

o neneratbl. OHUM  NPEACTABISIOT  COOOM  MHKANCYJIUpPOBAHHbBIE
CUTHAaTyphl METOJOB, TMOJJEPKUBAIOIINE TUIIOOE30MAacHbIe YBEIOMIICHUS O

COOBITHSIX;
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o aTpuOyThl C JAEKJIApaTUBHBIMUA METAaHHBIMU O PA3JIMYHBIX THUIaX B
MIPOLIECCE BBITTOJHEHHS;

o CBOMCTBA, BBICTYMNAIOIIME B POJIM METOJIOB JOCTyNa JJISl 3aKPBITHIX
NePEeMEHHBIX-UJICHOB;

o texHosoruss LINQ, xoTopas mpezaraeT BCTPOEHHbIE BO3MOKHOCTHU
3allpOCOB B PA3IUYHBIX HCTOYHUKAX JAHHBIX;

° BCTPOCHHBbIE KOMMeHTapuu XML-10oKyMeHTauuu.

Y paccMOTpPEHHBIX BBINIE SA3BIKOB MPUCYTCTBYIOT CBOM JOCTOMHCTBA, HO
Visual Basic mmeer nHemocraTku, koTopbix jumieH C#. Hipke mpepcraBieHbI
OCHOBHBIE U3 HUX:

1)  oTcyrcTBHE IEpETPY3KH ONEPATOPOB;

2)  OTCYTCTBHE T3TOB JJOKYMEHTHPOBAHUS,

3)  OTCYTCTBHE IOJHOLICHHOTO MEXaHW3Ma HACJICOBaHHs pPealn3aliu
o0bekToB. CyllecTByioliee B S3bIKE HACJIEJIOBAHHE IO3BOJSET HACIEIOBATh
TOJIbKO UHTEP(DENCHI, a HE UX peaTn3aluIio.

Takum 00pa3oMm, SA3bIKOM MPOrPaMMHUPOBAHHUS JIJIsl HanmucaHus (ppeiMBOpKa
nocyxw C#.

Taxoke s3p1k mporpammupoBanusi C# sBrsercss HauOoliee TOMYJISPHBIM B
pa3zpadotke mpuioxenuil mnargopmer WPF. Jlannas TexHosorus Obuia BeIOpaHa
JUIsT pa3pabOTKU BU3YyaJIbHOM 4YacTU TMPOEKTa, TaK KaK OHa Oosiee ruOKas s
NOCTPOEHHUSI COOCTBEHHBIX 3JEMEHTOB HHTepdeiica, B OTIMYME OT YCTapeBIIMX
Windows Forms. Taxke WPF sBnsercs wuacalbHBIM BapHaHTOM IS
ucronb3zoBanuss mnarreppa  MVVM, Tak kak B HeW OTIMYHO COYETACTCS
pacnpeneneHue  NpPUIIOKEHHM HAa  MOJENb, TMPEACTaBICHWE U MOJEIb
npexacraBienus. S3pik  pazmerkn XAML, BxmouenHslii B cocraB  WPF,
MOJIICPKUBAET TEXHOJIOTHIO MPUBSI3KU, Oyarojmapsi KOTOPOW MOXKHO CBSA3BIBATH
pasinyHble 0OBEKTHI MOJIENIEH C UX BaprUaHTaMU NPE/ICTABIICHUS.

TexHonorueld mocTyma K JaHHBIM M3HAYalbHO ObUT BbIOpaH Entity

Framework, Tak kak NpH NPOESKTUPOBAHHHM (PpeHMBOpPKa BHIOOP TEXHOJOTHH
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J0CTyNna K JaHHBIM HEe uMeeT ocoboro 3HaueHus. [lnardopma Entity Framework
sBnsieTcss HabopoMm HekoTopbix TexHosoruih ADO.NET, kotopbie obecrnieunBaroT
pa3paboTKy  MPHUJIOKEHUM, HEMOCPEICTBEHHO CBS3aHHBIX C  Kakou-1mu0o
00pa0oTKOi JaHHBIX. Pa3paboTumku MPUIOKEHUN U apXUTEKTOPHI, Ubsi paboTa
OpUEHTHpOBaHa Ha OO0paOOTKY JaHHBIX, TOJDKHBI YUWUTHIBATH HEOOXOIUMOCTh
JIOCTHKEHUSI IBYX aOCOJIIOTHO pasHbIX Lienei. VX paboTa momkHa 3aKI04aThCs B
MOJICJIMPOBAHUM CYLTHOCTEH, CBS3EHM M JIOTUKH, pelIaeMbIX Ou3Hec-3a1ad. Taxxke
OHM JOJKHBI paboTaTh ¢ saapamu CYB]I, KoTopble UCTIONB3YIOTCS AJIsl TIOTyUYEHHUS
U COXpaHEHHs] KaKux-1u0o HaHHbIX. JlaHHBIE CHOCOOHBI paclpeAensaTbCs IO
pa3INYHBIM CHCTEMaM XPaHEHUS TaHHBIX, B KaXKIOW U3 KOTOPBIX MPUMEHSIOTCS
COOCTBEHHBIE TIPOTOKOJIBI, HO J1aXKe B MPHIIOKEHUAX, KOTOpbIe paboTatoOT ¢ OJIHOM
CUCTEMOW XpaHEHUs JaHHBIX, HEOOXOIUMO TMOJJIEPKUBATH CTAOMIIBHBIN OanaHc
MEXIy TpeOOBaHUSIMH CHUCTEMbl XpAaHEHUS JAHHBIX U TPEOOBAHUSIMU HAIMCAHUS
HauOoJsiee 23PGHEKTUBHOTO U yAOOHOTO ISl OOCTYyXKMBaHUS Koja mpuiiokeHus. C
nomompto Entity Framework, wmoxHo pabGotath ¢ gaHHBIMH B (opme
cnenupuuecKux JUisi JTOMEHa OOBEKTOB U CBOMCTB, TaKUX KaK KIMEHTbI U HX
aapeca, 0e3 HEOOXOAMMOCTH MOCTOSHHO oOpamaTthcs K 0a30BbIM TaOMWIIaM U
cTonOoamMm 0asbl JTAaHHBIX, B KOTOPBIX XpaHATCS 3TU naHHble. Entity Framework
MO3BOJISIET pa3padoTuukaM padoTaTh C JAaHHBIMU Ha 00Jie€ BBICOKOM YPOBHE
abCcTpakiuu, Co37aBaTh M COMPOBOXKIATh MPHUIIOKEHHS, OPUEHTHPOBAHHBIE Ha
JTAaHHBIE, UCTIOIB3YSI MEHBIIE KO/Aa, YeM B TPAJAUIIMOHHBIX MPUIOKEHUSX.
BnocneacTsuu, B CBS3U C TEM, YTO JOJDKEH OBITH pa3paboTaH (pperdiMBOpK
JUIS TIOCTPOEHUSI pacripesiesieHHON UHGOPMAIlMOHHON CUCTEeMBbl, Oblia J100aBiieHa
HOBasi TEXHOJIOTHUS JOCTyIa K JaHHBIM Takas, kak Web API. Jlannas miatdopma
Mo3BOJIIET ©0€3 0coboro Tpyda co3daBaTh paziuuHble ciayxosl HTTP,
MpeIHa3HAYCHHBIC TSI OOJIBIIOrO MUana3oHa KIUEHTOB, B TOM YHCIIC Pa3TUYHBIX
MOOWJIBHBIX YCTpPOMCTB M Opay3epoB. [lpuHImm paGoThl JaHHOW TEXHOJIOTHH

npeacTasiieH Ha puc. 10.
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Database
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< HTTP

Laptop

|
- 4 JTablet I
RSP TS Ny

Pucynok 10 — Web API

Bri6op rimaBHoro ¢opmara nepegaun AaHHbIX mpoxoaws Mexay JSON wu
XML. Dtot BbIOOp OBLT OCTaHOBIIEH Ha nepBoM BapuaHTe. JSSON mpencrapiser
coboii mpocToit opMar oOMeHa NaHHBIMU, YAOOHBINA ISl UTCHHUS M HAIMCaHUS,
KaK 4YEJOBEKOM, TaK U KomImbioTepoMm. Takxke JaHHBIA QopMar SBISETCS
UcabHBIM BAapUAaHTOM IS Tepefavyd JaHHBIX, Oyaromaps CBOSH IPOCTOTE

YUTAEMOCTH U pacIIMpseMocTy, B otinyuue ot XML.

2.2 IIpoexTrpoBanue ¢ppeiiMBOPKA HA MPUMeEPe NMPUIOKEHHUS

2.2.1 O01ue cBe1eHUud

Kak wu3BecTHO, OOJBIIOE KOJMYECTBO MOMYJSPHBIX  (PpeiMBOPKOB
CO3J1aBAJIOCHh HE C IIyCTOr0 MecTa. DOJIBIIMHCTBO KOMITAHWM, UMEIOLIUX B CBOEM
apceHalie Kakue-n1ubo CcOOCTBEHHbIE (PPEUMBOpPKH, TMOJYYMIUM UX MOCTE
pa3paboTKu KpYNHbIX npuioxkeHud. To ecTb, OHM clIaBanu pa3pabOTaHHBIC

IMPOCKTHI 3daKa34YUKy U, BIIOCJICACTBHUH, OCTABIIAIN cebe KapKac IIPHUIIOKCHUA JIA
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pa3paboTku  Oyaymux mpoekToB. [lomydeHHbIE 1Ia0JIOH W SBISIETCA
bpeiiMBOpKOM.

B nmamHom ciydae, GpedMBOpK sl TIOCTPOCHUS — pacHpeeIeHHOM
UHGOPMAIIMOHHONW CHUCTEMBbl TONYy4YMJICS B TpoIllecce pa3pabOTKU HEKOTro
npuioxenus Bookstore. Ono mpencraBinseT co00M  aBTOMAaTU3UPOBAHHYIO
CHCTeMY IO mpojaaxe KHHUT. Taxke u omucanue (peiiMBopka OyJeT BeCTHUCh Ha
MIPUMEPE STOTO TMPHUIIOKCHHSI.

Tak kak B KkadecTBe cpeanl pa3paboTku BbiOpaHa tatdopma NET
Framework, mMeHoBaHHME BceX IPOEKTOB, KJIAcCOB, MHTep(EHCOB, METOJOB H
JIPYTUX Pa3IMYHBIX CTPYKTYyp OyIeT BECTHCh B COOTBETCTBHU C OOIIUMHU
cornamenussMu 06 umeHoBanuu .NET. JlaHHBIM mOAXOA YIPOCTUT IPOIECC
O3HAKOMJIEHUSI W H3y4YeHUsd [ Oyaymux pa3pabOTUYMKOB, COOMpPArOLIUXCS
UCIOJIb30BaTh (PEHMBOPK JJ1 ocTpoeHus pacnpenenennoit UC.

Crpyktypa npuioxenus Bookstore, Ha mpumepe KOTOPOTO MHPOMCXOIUT

onucaHue ppermMBopKa, rpecrapiieHa Ha puc. 11.

BookStore
BookStore.BusinessLogic
BookStore.Datafccess
BookStore.Datafccess.EF
BockStore.Datafccess. WebApi
BookStore ViewhModels
BookStore. WebService
DbRecreation

4] # 3 3 3 3] 3] [8

Pucynok 11 — Ctpykrypa npuioxenus Bookstore
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2.2.2 IlpoexkTUpoBanue 0a3bl JAHHbBIX

Kak yxe ymnomuHaoCh, NEPBUYHOM TEXHOJIOTHEN OOCTyHa K JIaHHBIM
nocayxun Entity Framework, a cucremoit ynpaBnenus 0Oa3aMu JaHHBIX —
Microsoft SQL Server. B xauectBe riaBHoro moaxon 0wi1 BeiOpan Code First. C
MOMONIBIO JIaHHOTO TMOAXO0/a, Pa3pabOTYMKy He 00sA3aTeNbHO CO37aBaTh 0a3zy
JAHHBIX BPYYHYIO, a OHA IPOCKTUPYETCA W3 MOJEIA aBTOMATHUYECKH IpHU
Hanucanuu komaa. Jlisa reneparnuu BJI, TpeOyeTcst yka3aTh CTPOKY MOIKIIOUEHUS C
TaKUMH [MapaMETPAMMU:

1) UM HOAKITIOUCHUS;

2)  CTpoOKa IMOJKIIIOUCHUS, TJIe yKa3biBaeTcs uMs cepBepa b/, uMs Gasbl
JAHHBIX U JpyTrHe HeoOs3aTelIbHbIC TapaMeTPhI;

3)  uMs npoBaiinepa.

CTpoka MOAKIIOYCHHS Ha MpUMepe HpuiiokeHus Bookstore mpencraBieHa

Ha puc. 12.

<connectionStrings:
<~add name="Book5toreDbContext™
connectionString="5erver=0EHAC -TOSH\SQLEXPRESS;
Database=0ook5tore;
Integrated Security=True;"
provideriame="%ystem.Data.5qlClient™ /3
¢ fconnectionStrings>

Pucynok 12 — Ctpoka moakiroueHus npuoxkenns Bookstore

KiroueBoit vacTteio goctymna Kk AaHHbIM siBisieTcst npoekt DataAccess.EF.
Ero crpykrypa mnpeacraBieHa Ha puc. 13. B Hem pacnosaraercs Kiacc,
MPEACTABIAIONIUNA U3 ce0s KOHTEKCT 0a3bl JaHHBIX, KOTOPBIA OINKMCHIBAET
OCHOBHBIE CBOMCTBAa MOJIeNM. Takke B JaHHOM IMPOEKTE HAXOJIUTCS Tlarka
Migrations, B KOTOpO# pPacIONI0KEHBI MHUTPALMH, CO3JaBa€Mble aBTOMATHYECKH
NPy W3MEHEHHHM KaKWUX-JTUOO CBOMCTB B MoOJeNM. Murpamuu Cco3IarTcs Mpu

oMoty koMauabl enable-migrations B menemkepe koHconu. [locie BHIMOTHEHHUS
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ATOW KOMAH/IbI, B TIPOEKTE CO3/1aeTCS TMarka MUTpaIuii ¢ (aiistom KOHPUTypaIuu.
OrtoT (aitn npencraBiser coboit 0OBIBICHHWE OJHOMMEHHOTO Kiiacca, KOTOPBIN
yCTaHABJIMBAET HACTPOMKU KoH(purypauuu. [locime 3Toro, Takke C MOMOIIBIO
MEHEe)Kepa KOHCOJIH, TPeOYeTCsl CO3/1aTh CaMH MHIPAlMU. DTO MPOUCXOAUT IPH
BbI30Be KomauHabl Add-Migration. 3artem, mocie aBTOMAaTHYECKOIO CO3JIaHUs
MUTpaInid, pa3paboTUnKy TPeOYETCs TOJIBKO OOHOBHUTH 0a3y JaHHBIX MPH MOMOIIIH
xomanel Update-Database B Tom ke MeHemkepe KoHComi. Murpamnud BO MHOTOM
MOTYT YHPOCTHTh JKH3Hb pa3pabOTUYMKy, TIOCKOJIbKY €My HE MPUXOIUTCS

nepeco3aaBaTh 0a3y MaHHBIX MO-HOBOMY ITPU KaKOM-JTHOO N3MEHEHUHU B MOJICIIH.

4 BookStore.DataAccess.EF
I/ Properties
[+ =B References
4 Migrations
= 201603120521591 _InitialModel.cs
o= 201604080934227 CompleteModel.cs
c# 201605131229195_AddAspMetldentity.cs
c#* Configuration.cs
B Models
B Operations
v App.config
I * BookStoreDbContext.cs
¢ packages.config

R A

Pucynox 13 — Ctpykrypa mpoexra DataAccess.EF

JIJist mocTOsSTHHOM mepereHepanuu 0a3bl JaHHBIX ObLT pa3paboTaH MPOEKT, B
BHJIC KOHCOJIBHOTO MPHIIOKECHUS, Ha3BaHHBIH DDRecreation, crpykrypa kotoporo

NpeAcTaBiieHa Ha puc. 14.
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4 DbRecreation
- Properties
[ =B References
4 JsonData
£T Authors.json
£T Bookjson
£T Employees.json
£T Users.json
£T Clients.json
¢ App.config
¢ packages.config
i+ * Program.cs
b UserModel.cs

Pucynok 14 — Ctpykrypa npoekra DbRecreation

B stom mpoekre HaxomuTcs mnanka JsonData, B koTopoil pa3paboTuuku
MOTYT pacnojiaratb (aitner dopmara JSON, ¢ maHHBIMH, KOTOpble OyayT
3aHocutbess B bBJ[. Takxke pa3padOTUyMKM MOTrYT HANOJHATH 0a3zy JAaHHBIX
pa3IMYHBIMM TECTOBBIMU JaHHBIMHU, HENOCPEJICTBEHHO B Kjacce Program.

Jnarpamma 3TOro Kjiacca nmpeAcraBieHa Ha puc. 15.

»

| Program

Class

= Fields
'ﬁa _rand
= Methods

%, CreateApplicationUsers

= LreateBooks
a LCreateBranches

&

CreateEmployees

o Createltems<T=>
GetRandormltem<T=
= Main

£ e

£ 5

Pucynok 15 — Kiacc Program mpoexra DbRecreation
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B rmaBHom wMerome Main storo Kkiacca, MPOUCXOAUT TPOBEpKa Ha
CyIlleCTBOBaHME 0a3bl JAHHBIX, YKa3aHHOW B CTpPOKE MONKIOUeHHs. Ecim oHa
CYILIECTBYET, TO IMPOUCXOJIUT MPOLECC €€ yNAICHUS. 3aTEM WHULHAIA3ZUPYETCS
HOBass 0a3a JaHHBIX HAa OCHOBE MUrpalMid W MPOUCXOJUT BBI30OB METOJIOB,
co3laromMx OOBEeKTHl Mojened. Hampumep, nans npuinoxenus Bookstore,
BBI3BIBAIOTCSI  METOJABI, CO3JAOIIME KHUTH, AaBTOPOB KHHUT, KHIKHbBIC
noApasfeiaeHus W T.4. TakkKe NOPHUCYTCTBYET OONUMH METOJ, HMMEHOBAHHBIN
Createltems, koTopblii HEMOCPEACTBEHHO SBISETCS YacThbio (peiiMBOpKa. ITOT
METOJ] CUYMTHIBAET JAaHHBIE, PACIOJIOKEHHbIE B manke JsonData, KoHBepTUpYyeT UX
U OTHpaBJisieT B 0a3y JaHHBIX.

Ha npumepe npunoxenus Bookstore, B 0a3e gaHHBIX ObLIO co3maHo 15
Ta0JIuUIl, COACPKAIIUX JaHHBIE O KHUTAX, aBTOpax, KIMEHTaX, MOJb30BaTENAX U T.J.

Ha pucynkax 16 u 17 npencraBieHa cxema rnojgy4yuBiieics 0a3bl JaHHBIX.

Books BookAmounts
¥ u Authors P
Isbn F M Eooila
Price Birthday Branchid
Publishifear FirstName Amount
Title MiddleMame
(j j LastMame g
OrderedBooks j Bara::hes
# Address
o n_r BookAuthors Title
Bookid ¢ Bookki
Amaunt 7 Authord g
Price
Employees
g Clients P B
oo | B M Birthd=zy
Orders RegiztrationDate HireDate
L e Firsthame FireDate
Clientid = MiddleMame Branchid
Emplayecd Lastame Firsthlame
TotaiCaonst MiddleName
Craelate i Lasthame
4 I 3 i
Uzerdd

Pucynok 16 — Cxema 0a3bl JaHHBIX puiioxenus Bookstore. Yacts 1
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b S
AspNetRoles AspMetUserRoles
T I T Userd
Mame ¥ Roleld
AspNetUsers
7 Id
Email
EmailConfirmed
PasswordHash
SecuriyStamp AspNetUserLogins
PhoneMumber =K o T LeginProvider
PhoneMumberConfirmed 7 ProviderKey
TwoFactorEnabled ¥ Userdd
LoeckoutEnd Datelltc
LockoutEnabled
AccessFailedCount
Hesrtiame o= AspNetUserClaims
¥ Id

Userld

ClaimType

ClaimValue

Pucynoxk 17 - Cxema 6a3bl TaHHbIX npuiioxenust Bookstore. Yacts 2
2.2.3 CTpykrypa ppeiimBopKa

Ucxons w3 BeiOOpa apxutektypsl MVVM 18 mocTtpoeHust JaHHOTO
¢peiiMBOpKa, M3HAYaJbHO I pElIeHUs ObUIO CO3/IaHO TPHU MPOEKTa: MOJEIb,
MOJieJb MpEJCTaBiICHUs M TMpelcTaBieHue. B kauecTBe Moaenu W MOJAETU
MPEICTaBICHUS TIOCTYXKWIN CTaHAapTHbIe Oubnuorekn kimaccoB C#. Taxoke ans
pa3pabotku ObL1 BeIOpan moaxo ViewModel First, ¢ moMorisio KOTOporo MOxHO
pean3oBaTh yIOOHYIO MOAJMEPKKY JTodepHUX OKOH. /s mpuoxxenust Bookstore
pa3paboTaHO TpH pa3iNUyHble MOJENU mpeactaBieHus. [Ipum sToMm kakoit-nmubo
pa3paboOTYMK, KOTOPBIA  OymeT  ToJb30BaThCs  (PEHMBOPKOM,  MOXKET
MIPOEKTUPOBATH JIFOO0E KOJUYECTBO CBOMX Mojenei mpencraBieHus. Co3naHHbIC

ViewModels 6 yHacnmemoBansl ot kiacca ChildViewModelBase, xotopsrit
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TIOCTaBIISICTCS B CBOOOTHO pacrpocTpaHsieMOM pperimBopKe
IkitMita.Mvvm.ViewModels, no6aBieHHBIM B TPOSKT C TIOMOIIBIO MEHEIKepa
3arpy3ok. Taxke Mojeu MpeacTaBiICHUs ObLIM MOMEYeHbl aTpuOyToM EXport, c
IIOMOIIBI0 KOTOporo oHU noOaBistorcss B |0C-kOHTEWHEpP W BIOCICACTBHU
COCAMHSIOTCA CO CBOMMHU MpEJACTaBICHUsAMH. JlparpamMma KjaccoB Mojene

npeCTaBICHUS I NpuiiokeHus: Bookstore npeycraniena Ha puc. 18.

" LoginViewMaodel # | [ CreateOrderViewModel % | | MainViewModel A
Clazs Clazs Clazs
< ChildvizwhModelBass =+ ChildViewModelBass =& ChildWizwhodelBass
= Fields ¥ Fields =l Fiz|ds
. _login = Properties ®, _createorderCommand
:n _::Lc:al_c':incummard B Clients :n _:;L;edn;E:EEID}'EE
o '.g &  ErrorMessage e -
= _password ¥ FoundBooks s _searchBooksCommand
= Properties #. GetClientsOperation . _searchString
£ GetlzerOperation & GetEmployeeOperation = Properties
&  Login #  CrderedBooks A& CreateCrderCommand
& MakeLoginCommand # SaveCrderCommand & CurrentEmployee
& Message & caveCrderOperation & FoundBooks
M Password A  SearchBooksCommand & GetEmployeeOperation
3"'5 SecurityManager -‘"a SearchBooksOperation F&  SearchBooksCommand
&, cepicelocatar s SecurityManager s, SearchBooksOperation
= Methods # SelectBookCommand & Searchstring
@ LoginViewModel & SelectedClient f"n SecurityManager
@, MakeloginAsync = Methods #, servicelocator
- g CreateQrderviewhodsl = Methods
M InitializeAsync @, CreateQrderAsync
'mﬂ SaveOrderisync @ InitializeAsync
0. SearchBooks @, SearchBookshsync
@, SelectBook N 4

Pucynok 18 — Jluarpamma KiiaccoB MOJIeIIei TIpecTaBlIeHUs UIs puitoskenus: Bookstore

[IpeacraBnenuss Owbutn  paspadotansl B Buae WPF mpoekroB. Onu
NPOEKTUpOBAIMCh Ha si3bike pazmeTkun XAML. IlpeacraBienuii co3gaHo poOBHO
Tako€ >K€ KOJMYECTBO, KaKk W Mojenei mnpexacraBieHus. OHU Takxke ObuH
NOMEUeHBI aTpuOyToM EXpOrt mist cBsi3u CO CBOMMHU MOJIEISIMH TPEACTABICHUS B

loC-konTelinepe moa KoHTpakToM uHTepderica IView, KoTopslii SIBJISETCS YacThIO
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cB0oOOMHO pacmpoctpansemoro (peiimBopka IKitMita.Mvvm.Views. Ha puc. 19

npezacraBieHo View s aBropusanuy B npuiiokenun Bookstore.

i ' AsTopwIayma l':' _I—Jih

Wms nonezosatens | ziganshin

|_|E||:|C|J1b- (T I T T]

BoiTi

Pucynoxk 19 — ABropusanus npuioxenus Bookstore

Ha puc. 20 wu300pa’keHO MpeNCTaBICHUE, KOTOPOE SBIISIETCS TJIaBHOM

dbopmoit npunoxxenns Bookstore.

i Untitled =R xR

CozaaTe 23Ka3

ca Haiiti

Hazganue 15BN AETOpHI Lena @ Konwuecrso

Cat Of The Lost Ones | 77-45166-228 [Wilcox T. R 4877.00( 36
Rollins T. L.
Fischer L. P.

Creators Of The Mation | 47-82537-451 [Llucas G. L 2068.001 29
Parsons B. F.

Victory Of The Ccean | 67-79643-528 (Mccarthy L. D. [1692.00( 24
Camacho Q. A

Raised By The Ocean | 98-83005-305 [Camache Q. A |436.00 |10
Hermnandez T. B.
Trevino M. L.

Juradwmd [, | Knvsseld Ha npason | Halgeno 4 kxur

Pucynok 20 — OcHoBHas hopma npuinoxxerust Bookstore
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Ha puc. 21 mnpencraBieHo VIEW i CO3laHUs 3aKa3a B IMPHIOKCHHH

Bookstore.

¥ ' Cosgadwe sakasa =RREN X ]
K.wem{ -

fa Hazeanwe Uena  Konwdectso Wroro

Fate Of The Stars
53-22065-298
223,00

[CoxpaHHTb 38KE3

Pucynok 21 — Co3nanue 3akasa B npuiioxennu Bookstore

Bo ¢peiiMmBopke Obu1 pa3zpaboTaH CHEUUATBHBIN TPOEKT ISl 3alUThI
naHHbIX. B HeM mpencTasieH untepdeiic 1SecurityManager ¢ merogaMu, KOTOpbIC
00ecreunBaOT KOPPEKTHYIO aBTOPU3AIIHMIO MOJIH30BATENS U TPOBEPKY €ro POJH B
cucteme. Takke 31ech npejcraBiieH kiacc PasswordManager, MeTobl KOTOPOro
xomupytoT mapond. C  MOMOIIBI0 JaHHON TEXHOJOTHH MPOIECC B3jlIoMa
CTAHOBUTCS TpynoeMkon 3anayeidl. Kakoi-nmuOo 310yMBIIIJIEHHUK HE CMOXKET
OTKPBITh TaOJMIIBI B 0a3€ JaHHBIX M MOCMOTPETH MAPOJIH, TAaK KaK OHU XPaHATCS B
XeImrpoBaHHOM Buje. Ha puc. 22 mpeacraBieHa auarpamMma KJIacCoB JTaHHOTO

IPOCKTA.
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i o

| ISecurityManager # PasswordManager

»

Interface Class
= Methods = Fields

@ Authorizelfser E HASH_BYTE SIZE

Q) GetCurrentUssr E ITERATIOM_IMNDEX

0 lsinRoleAsync E PBKDF2_IMDEX

- E  PBKDF2_ITERATIOMS
El SALT_BYTE_SIFE
E SALT_INDEX
= Methods

@ CreateHash
@, PBKDF2

@, SlowEquals
@ ValidatePassword

Pucynok 22 — Jluarpamma KJ1accoB IS 3alIUThI HH(OpMAaLUU

Hcxons u3 toro, 4ro ¢GppedMBOpK OyneT mpeaHazHauyeH AJisi MOCTPOEHUS
MHOTO3BEHHOW  pacrpeieiecHHOH UWH(MOPMAIMOHHOW CHUCTEMBI, OJHOM U3
KIIFOUEBBIX €ro 4YacTeil sBiserca MpoekT BeO-cepBuca. Ilonb3oBarenbckue
KJIMEHTCKUE NPUIOKEHHs, MOCTPOCHHbIE HAa OMHMCHIBAEMOM (ppelMBOpKe OyayT
B3auMoJielicTBOBaTh He ¢ KOHKpeTHOM CYB/I, a uMeHnHo ¢ BeG-cepBucom. To ecThb
naHHble, TonydeHHele w3 bJl, Oynyr cHayaima oOpabarbiBaThCcsi  Ha
JOTIOJTHUTENIBHOM CEPBEPE M TOJIBKO IMOTOM ITOCTYIATh Ha KJIMEHTCKYIO CTOPOHY.
[TpoexT BeO-cepBuca ObLT paspadotan Ha madimone MVC. KonTposuiepsl B JaHHOM
cllydae WCIOJHSUIA POJb IOCPEIHHUKOB IPHU Iepefadye MOJAENEH M3 KIMEHTCKOU
CTOPOHBI Ha CTOpOHY ©a3bl JaHHBIX K O0paTHO ¢ uUX 00pabOTKON Ha
poMeKyTouHOM cepBepe. Ha puc. 23 nmpeacrasieH (parMeHT IpOMEKYTOUHOTO

BeO-cepBepa, Ha KOTOPOM MPOUCXOIUT 00paboTKa MOJIETeH.

44



DataAccess.WebApi,

ADH
GET amiCliemrsoolzn
[ [
::'I'\_F"'\_FI{_F
~ET amiBrn P M
alles
SET amialues /s
POT api/value
UT api/Valugs,Tic

Taxxe

i mel

Dieseription

o documentation avalable
Diescription

o documentation available
Diescription

Pucynok 23 — ®parmeHT Beb-cepBuca

KJIFOUEBOU

q9aCTbIO

bpeitmBoOpKa

ABJIACTCS

MPOEKT

KOTOpbI oOecreynBaeT AOCTYyH K JaHHBIM Ha YxXe

yInoMsiHyTOM BeO-cepBuce. CTpyKTypa AaHHOTO MPOEKTa MpE/CTaBlieHAa Ha PUC.

24,

4 BookStore.Datafccess, WebApi

-

A Properties

u-B References
Operations

v app.config

c* AuthModel.cs

c# [AuthTokenProvider.cs

v packages.config

c# SecurityManager.cs

¢ WebApiClient.cs

Pucynok 24 — Ctpykrypa npoekra DataAccess.WebApi
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JlanHbIi kiacc  AuthModel wu  wmHTepdeiic

|AuthTokenProvider,

IOPOEKT  COJEPKUT

KOTOpBIC MPCAOCTABIIAAOT TOKCH  IJIA o0ecreyeHus

0C30IaCHOCTH IT0JIH30BaTEIs IIpu aBTOpHU3allUU U €TI0 I/II[CHTI/I(bI/IKaHI/II/I. Taxxe

37IeCh TPUCYTCTBYET Kiacc SecurityManager, peanusyrommii BBIIICYTOMSHYThINA

untepdeiic I1SecurityManager s obecriedeHUsT KOPPEKTHOM aBTOpH3AIlUU
noab3oBarenei. Ha pHC. 25 I/I306pa)KGHa AuarpaMma KJIaCcCOB IIPOCKTA
DataAccess.WebApi.
'-'I:' ISave0rderOperation 0 IGetEm ployese0peration
p - Fa - Fa ™
( SaveQrderDper.. & ] GetEmployeeDp... & AuthModel #
Class Clazs Class
+ WebApiChznt + WebApiCliznt .
= Broperties IAuthTokenProv... #
= Methods = Methods Interface
- & Access token
@ Executedsync . §  Executedsync B Token_type _ _
\, A . Methods
K Userzme )
L. y. @  ProwvideduthToken
'li:' IGetClientsOperation A (11SecurityManager
' GetClientsOpera.. # | | WebApiClient # | | SecurityManager '
Clasz Abstract Class l.l_f ISearchBooksOperation | &5
—+ WebApiChiznt ! - -
P = Properties SearchBooksOp... # =l Figlds
- Methods - AuthToksnP b ®, _authUs
© Executatsync : 'a AuthTokenProv... -+ WebApiClient s _authUser
] | = Methods e = Methods
'-'i:' IGetlzer0 peration @, CresteHpClient = Methods B Authorizelser
. . | P . o
I - y | W, Gethsync<Tr>  ExecuteAsync @ GetCurrentlser
GetlUserD peration # " = * )
Class A W, PostAsync<T> @ ldnRoleAsync
—+ WebApiCliznt ammmmmmmamans mmme e 4 B ProvideAuthTo..
L )
= Methods

@ Executedsync

o .

Pucynok 25 — Jluarpamma kiraccoB mpoekrta DataAccess.WebApi

KiroueByto poib 3mech urpaet adcrpakthbiidi kimace WebApiClient. B Hem
MIPEICTABIICHBI OCHOBHBIE METOJIbI, KOTOPhIE OTBEYAIOT 3a 00paOOTKYy JaHHBIX Ha
IpPOMEXYTOUHOM BeO-cepBepe. OT HEro HaciemyrTCsl KiIacChl C METOAAMH,
peaM3yIONIMMHU  OTiepaliui i npuinokenus Bookstore. Jlxo6oii pa3paboTyuK,

KOTOPBIM OyAeT Moib30BaThCs (PEUMBOPKOM, CMOXKET CO3/1aTh COOCTBEHHBIC
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KJIACCHI I 00€CTeueHNsI KaKuX-JTM00 Omepaluii, yHAClIeI0BaTh 3TH KIJIACCHI OT
WebApiClient, u nanabie omeparuu Oy xyT 00padaThIBaThCS yiKe Ha BeO-cepBepe.
Takum oOpa3om, ObLT pa3paboTaH CBOOOJHO  pacHpOCTpPaHsSIEMBbIi
bpeitMBOPK I IPOCKTUPOBAHUS pACTIPEEICHHON WH(POPMAITMOHHOW CHCTEMBI.
Ha nepBom sTane ObUIM pacCMOTPEHBI OCHOBHBIE MHCTPYMEHTAJIbHBIE CPEJICTBA U
BbIOpaHbl onTuMasbHbie. Ha nanpHelnem npoucxoauia pa3padoTKa IpUII0KEeHHUs
Bookstore, koTopoe TMOCITYXHJIO OTHPAaBHOH TOYKOW I TIPOCKTUPOBAHUS
bpeitmBopka. B nanpHelieM MOXXHO OyJIeT CO3[1aBaTh JIPYrue MPUIOKEHUS, IS

KOTOPBIX KapKacoM OyIeT CIyKUTh pa3paboTaHHBINA (PpEeHMBOPK.
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3AK/IIOYEHUE

B pesynbraTe manHON 6akamaBpcKon pabOThI ObLT CIIPOSKTUPOBAH CBOOOIHO
pacpoCcTpaHsaeMbli bperiMBOpK TS MMOCTPOECHUS pacnpeneeHHOoN
uHbopMalMoHHON  cucTeMmbl. KiroueBoi  OCOOCHHOCTBIO  Pa3pabOTaHHOTO
INPOJYKTa SIBJISIETCS TO, YTO B OyaylieM OH OyneT BBICTYNATh KapKacoM IS
MPOCKTUPOBAHUS TMPUJIOKEHUH C pachpelneseHHOM 00paboTKON  JaHHBIX.
brnaronmapss 3ToMy, OOJIBIIOE KOJUYECTBO Pa3padOTUYMKOB CHIKOHOMHUT HEMAJIO
BPEMEHU JIsl pEUICHUS 3a]1a4, CB3aHHBIX C X COOCTBEHHOW OM3HEC-IOTUKOM.

[Ipu wHanucanum OakanmaBpckoM pabOThl ObUT TMPOM3BENECH AHANU3
CYILIECTBYIOIUX PEIICHUNA ISl JOCTHUXKEHUS MOCTAaBJIECHHOM II€JIH, BBISABICHBI UX
HEJAOCTaTKU U CGHOPMYJIMPOBAHBI OCHOBHBIE MPEANOCBUIKA JJIsl  CO3JaHUs
COOCTBEHHOr0 pemeHus. Takxke ObuIM CHOPMHPOBAHBI U PEIICHBI OCHOBHBIE
3aJaud, KOTOpbIE JOJDKEH BBINOJIHATH (PEHMBOPK, C HCIHOJB30BaHUEM
ONTHUMAJIBHBIX CPEJCTB IPOCKTUPOBAHHUS.

PesynpraTom OakamaBpckoil paOOThl CTald MNPOrPaMMHBIA MPOAYKT —
dbperiMBopk I mocTtpoeHus pacrnpenencHHoin MC. PaspabGoTka Bemach Ha
mwiarpopme .NET  Framework wHa s3pike mporpammupoBanms C# ¢
ucrnonb3zoBanueM TtexHonorun WPF. Jlns ocymiecTBieHUs OOCTyNa K JIaHHBIM
ObuTH Kcmob3oBanbl Entity Framework u WebApi.

B nanpHeiimeM pa3BuTuu (ppeliMBOpKa IUIAHUPYETCSl €ro BHEAPEHUE Ha
cepBuc NuGet, koTopsiii TipecTaBisieT co00l cucTeMy yrpaBiieHus nakeramu. C
NOMOUIBIO 3TOTO, MPOTPAMMHUCTHI CMOTYT BCTPanWBaTh pa3pabOTaHHBIN (PperMBOPK

B CBOM IIPUJIOKCHUS U IOJIHOCTBIO ITOJIB30BATHCS €TI0 Q)YHKHI/IOHaJ'IOM.
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