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BBepneHue

HNupopmanionHas cucteMa siBIsieTCS CUCTEMOM Jtoiel, HHPOPMAIHOH-
HBIX TEXHOJIOTUIA 1 Ou3Hec-mpoleccoB. CyHIECTBYIOT CIEYIOIIUE OIXO0bI K
KJaccupuKanuy HHPOPMAITUOHHBIX CUCTEM:

Ilo crenenn aBTOMaTHU3aLUN:

* pyuYHbIE (HEJEKTPOHHBIE);
* DJJIEKTPOHHBIE;
— aBTOMAaTHYECKHE;
— aBTOMAaTU3UPOBAHHBIE.
[To nporeccam 00pabOTKU JTaAHHBIX:
* TIOHUCKOBbIE (MH(POPMAIMOHHO-TIOMCKOBBIE) — BBOJA M XpaHEHHE JIaH-
HBIX;
* pelarIye — npeodpazoBanue (mepepadoTKa TaHHbBIX ).
[1o HanpaBIEHUIO AESITEIBHOCTH PA3INYALOT:
* MPOU3BOACTBEHHBIE CUCTEMBI;
— aBTOMAaTU3MPOBAHHBIE CUCTEMBI YIIPABIICHUS IPOU3BOJCTBOM;
— aBTOMAaTU3MPOBAHHBIE CUCTEMBI YIPABICHUS TEXHOJIOTUYECKUMHU
MPOLIECCAMY;
— aBTOMAaTU3MPOBAHHBIE CHUCTEMBl YIIPABICHUS TEXHUYECKUMH
CpeICTBaAMU
* aJMHMHHUCTPATUBHbBIE CUCTEMBI (UETIOBEYECKUX PECYPCOB);
* (prHAHCOBBIE U YUETHBIE CUCTEMBI;
* CHCTEMBI MAapKETUHTa;
*  uHGOPMALMOHHBIE CUCTEMBI 3PAaBOOXPAHEHUS.

TexHos0rus — 370 HabOp MPABUII, METOJIUK U UHCTPYMEHTOB, MO3BOJISIIO-
IIMX HAJIAIUTh MPOU3BOJCTBEHHBIN MPOLIECC BHITYCKa KAKOTr0-IH00 MPOIYKTA.
NHudopmanimoHHasi TEXHOJIOTHS — MPOLIECC PA3IMYHBIX ONepaluil U AecTBUI
HaJ JaHHBIMH. Bcee mporiecchl mpeoOpa3zoBanust nHGOpMaIuu B nHGOpMaIu-
OHHOH CHCTEME OCYILIECTBIISIFOTCS C MOMOIIbI0 MH(OPMAIMOHHBIX TEXHOJIO-
TUH.

DNeKTpOHHbIE HHPOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH PEaIu3yIoTCs
B BUJI€ MpOrpaMMHOro odecredenus. BBuay 3Toro BaxxHON 4acThio mpoiiecca
MPOEKTUPOBAHUS MH(POPMAIIMOHHBIX CHCTEM SIBJISIFOTCSI IPOLIECCHI MPOCKTH-
pPOBaHUS U pealin3alii NPOrpaMMHOI0 00eCTIeUeHHUS.

[IpoekTupoBaHue MPOrpaMMHOTO OOECHEUYEeHHUs] — MPOIECC CO3JaHus
IPOEKTa MPOrpaMMHOT0 0OECIIeYeHUs, a TAKXKE JUCHUIUIMHA, U3yYarolas Me-
TOABl TPOEKTUpOBaHUS. Llenbio MPOEKTUPOBAHMS SBISETCS ONpe/eTeHUE
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BHYTPEHHHUX CBOMCTB IMPOrPaMMHOT0 00€CIIEUEHUS U AETAU3ALMHN €r0 BHEIII-
HUX CBOMCTB, HA OCHOBE BBIJAHHBIX 3aKa34MKOM M BIIOCIIECICTBUM ITPOAHAIH-
3UpPOBaHHBIX TpeOOBaHUi. B mpouecce co3nanusi IporpaMMHOTo o0ecreyeHust
IIPOEKTUPOBAHUIO MOJJIEKUT CIIEAYIOIIEE:

1. BEICOKOYpOBHEBAs apXUTEKTYpa MPOrPaMMHOI0 O0ECIIEUEHUS;

2. HU3KOYpOBHEBAs (BHYTPEHHSS) apXUTEKTypa MPOTrPAMMHBIX KOMIIOHEH-

TOB,;

. TIOJIb30BATEILCKUI HHTEP(EIC;,

. CLIEHApUH B3aMMOJICHCTBHS MOJIB30BATENS C IPOrPAMMHBIM IIPOLYKTOM;
. CTPYKTYpBI JaHHBIX;

. MOJIEJIb PEMETHOM 001acTH;

. QJITOPUTMBL.

Ha HavanpHOM 3Tane pa3BUTHS NPOTPAaMMHON MHKEHEPUU OCHOBHBIMH
3a/layaMy MIPOEKTUPOBAHMS ObUIM MPOEKTUPOBAHUE AJITOPUTMOB U CTPYKTYD
naHHbIX. [IoMHMO 3TOr0, MPOEKTUPOBAIACH MOAYJIbHAS CTPYKTYpa MPOrPaMM-
HBIX NpuioxkeHui. C MosBIeHHEM 00BEKTHO-OPUEHTUPOBAHHOW MapagurMbl
MIPOrpaMMUPOBAHUS TPOEKTUPYIOTCA B3aUMOICHCTBUA MEXKIY OOBbEKTaMu
KJIACCOB, MOSBIIAIOTCS OOBEKTHO-OPUEHTHUPOBAHHBIE IAOJIOHBI MUKpPOAPXHU-
TEKTYpbI (11a0JTOHBI TPOSKTUPOBAHMS) TAKME KaK 0003peBaTENb, CHHIJIEHTOH,
(acan, npokcu u apyrue. bonee Cil0XHON opraHusalyeil MporpaMMHOIO
o0ecrnieueHus SIBISIETCSA MPOrpaMMHasi CUCTEMa, COCTOSIIAs U3 KOMIIOHEHTOB.
B Hacrosmee BpeMs nepBOOYEpPEIHOM 3a7adyeil NMPOCKTUPOBAHUSA SBIACTCA
IIPOEKTUPOBAHUS APXUTEKTYPBI IPOIPAMMHBIX CUCTEM — MAKPOAPXUTEKTYPHI.

[IpoexktupoBanue unTepdeiica moab30BaTeNs BKIOYAET HE TOJIBKO Ipa-
duyeckuil Au3aiiH, HO MPOEKTUPOBAHWE B3aMMOJICUCTBUS IOJIH30BATENS U
nporpammHoro npunoxenus (User Experience design, UX design), rae yuun-
THIBAETCSI KOJIMYECTBO MEPEXO/IOB U CXEMBI MEK1y OKHAMHU, CPEAHEE BPEMS Ha
BBIITOJTHEHUE OIPENEIEHHOTO NEUCTBUA U Apyrue napamerpsl. [Ipoektupona-
HUe uHTepdeiica moyib30BaTeNs CYIIECTBEHHO OTINYAETCS ISl PA3IMYHBIX TH-
OB KJIMEHTCKUX YCTPOMCTB U BUAA IPOrPAMMHOTO MPUIIOKEHHUS (BEO-TIPUII0-
YKEHHE, IOJIHOPKPAHHOE UTPOBOE MPOrPAMMHOE NPUIIOKEHUE, KOPIIOPATUBHOE
npuinoxenue). [logxoa K MPpOEKTUPOBAHUIO MPOTPAMMHOI0 TPUIIOKEHUS, IPU
KOTOPOM HauOoJIbllIee 3HaYCHHE UMEET KaueCTBO YEJIOBEKO-MAIIMHHOTO B3a-
umozeiicteue, umenyetrcs Look and Feed Driven Design [Chung C. Pro
Objective-C Design Patterns for iOS. - New York, USA: Appress, 2011.]. 1an-
HBIM MOAXO0/J UMEET 0COOYIO MOIMYJISIPHOCTD AJIi MOOUIIBHBIX IMPOrPaMMHBIX
IIPUJIOKEHUH, TJ€ ICTETUYECKUE NPEANOYTEHHUs IOJIb30BATEN OKa3bIBAIOT
3HAYUTEIBHOE BIMSHUE HA PELICHHUE O MOKYIIKE U YCTAHOBKE IIPOTrPAMMHOIO
IIPUIIOKEHHUS.

~NOo Oo1lh Ww



1. OOwme cBeaeHMA 06 apxUTeKType NporpaMMHOro odecneye-
HUSl U NPOEKTUPOBAHMM

1.1. ApxuTeKTypa nporpammHOro odecneyeHus

VYHpolieHHoe OIpesieeHe apXUTEKTyphl — 3TO pa3zesieHUue Lo cu-
CTEMBI Ha YAaCTH C yUE€TOM OTHOILIEHUIN MEX 1y STUMH YacTaMHu. [logo6Hoe pa3-
JIeJIEHUE TI03BOJIIET IPyMIIE JIF0AeH NPOAYKTUBHO padoTaTh U peliaTh BMECTE
HaMHOro OoJblle 3a/1ay, YeM Ka)JIbl U3 HUX CMOI MX PELIUTh MHAMBHIY-
aJIBHO.

ApXuTeKTypa IporpaMMHOro 00eCreYeHNsl — OIMCAHUE CTPYKTYpPBI IIPO-
IPAaMMHOW CHCTEMBI, BKIIIOYAIOIEEe TPOrpaMMHbIE KOMIIOHEHTHI, UX CBOMCTBA
Y OTHOUIEHUS MeXay HUMU. [[paBUIIbHO BbIOpaHHAs apXUTEKTypa MOMOTaeT
CO3J1aTh YCIICIIHBIA MPOIrPAMMHBIN ITPOAYKT, KOTOPBIA B JAaJIbHEUILIEM MOXKET
JIETKO aJIaliTUPOBAThCS K M3MEHSIOIMMCS TpeOOBaHUSIM 3aka3zuuka. biaro-
Japsi IPaBUWIBHO CHPOEKTHUPOBAHHON apXUTEKTYpE MPOTrPaMMHBIN MPOIYKT
YOBJIETBOPSIET HE TOJBKO (PYHKIMOHAIBHBIM TPEOOBAHUAM, HO M aTpUOyTOM
KauecTBa.

Maptun @aynep B KHATEe «APXUTEKTypa KOPIIOPATUBHBIX MPOTPAMM-
HBIX IPUJIOKEHU IPUBOJUT HECKOJIBKO BO3MOXKHBIX ONPEIEICHUIN apXUTEK-
Typs! 110: «Pa3nenenue cucteMbl Ha COCTaBHBIE YAaCTH B CAMOM IIEPBOM IPH-
OJIMKEHUM; IPUHATHE PEIIEHUH, KOTOPbIE TPYIHO U3MEHUTH BIIOCIIEICTBUY;
BbIpa0OTKAa MHOXKECTBA BO3MOXHBIX BapUAHTOB apXUTEKTYpPHI JII CUCTEMBL;
BaKHOCTb C TOYKHM 3PEHMS apXUTEKTYPbl PA3JWYHBIX ACIEKTOB MOXET Me-
HATHCS B MIPOLIECCE KUZHEHHOTO I[UKJIA CUCTEMBI; U, B KOHEYHOM CUETE, MO/
ApXUTEKTYPOH MOKHO IMOHUMATh TO, YTO MMEeT 3HaueHue» [1].

B knure «Apxurekrypa 110 Ha npakTuke, 2-€ U3gaHue» IaeTCs CIENYIO-
1ee onpeeeHUe apXUTEKTYPbl MPOTPAMMHOI0 00ECTICUEHUS . « APXUTEKTYypa
MPOTrPaMMHON WJIM BBIYUCIUTENIBHOM CUCTEMBI — 3TO CTPYKTYpa WM CTPYK-
TYpbl CHUCTEMbI, BKJIIOYAIOIIWE MPOTPAMMHBIE AJIEMEHTHI, BUJIMMbIE W3BHE
CBOMCTBA 3THUX 3JIEMEHTOB M B3aUMOOTHOIIEHUS! MEXKy HUMU. ApXUTEKTypa
KacaeTcsl BHEIIHEH yacTh HHTep(elcoB; BHYTPEHHUE 1€TaIH JIEMEHTOB — Jie-
TaJu, OTHOCSIIIUECS UCKIIFOUNTEIBHO K BHYTPEHHEN pean3alii — HE SIBJIS-
IOTCSI apXUTEKTYpHBIMU» [1].

HcxonHbple cBelEeHMs K Ipoleccy co3aaHus apxuTektypsl 110 moryr
OBITH MOJYYEHBI B BUJIE OTBETOB Ha CJIEIYIOIINE BOIIPOCHL:

e Kak nonb3oBarenpb OyAeT UCIOJIb30BaTh MPUIIOKEHUE?
e Kaxkum criocodom I10 6yner pa3BepThiBaTHCS?
e Kem oHO OyzeT o0CIyKUBAThCs B IPOLIECCE IKCILTyaTaluu?



Kaxkue BbIIBUHYTHI TpeOOBaHUS K KauecTBY (0€30MaCHOCTh, MPOU3BOIU-
TEIbHOCTh, BOBMOXHOCTD MapaljieIbHON 00pabOTKH, MHTEPHAIIMOHAIH-
3anus U KoHGUrypauus)?

Kakum 00pa3zom cripoeKTupoBaTh MporpaMMHOE 00ECTICUCHUS C YUETOM
TpeOOBaHU TMOKOCTHU U YJIOCTBA OOCTY)KUBAHUA?

CymiecTBYyIOT JIU 00CTOATENBCTBA, KOTOPHIE CMOTYT BIMUSTh Ha apXUTEK-
Typy NPOTrpaMMHOIr0 0OECIeUeHus ceiuac UM MOCIie ero pa3BepThiBa-
HUS?

BricokoypoBHEBass apXUTEKTypa HPOTPaMMHOTO OOECIEUeHHS HMEEeT

clIeayromue neiu:

PackpbIBaTh CTPYKTYypy CHUCTEMBI, HO CKPBIBATH JIETAJIU pealln3aliu €e
COCTABHBIX 4aCTEM.

Peanu3oBbIBaTh BCE BAPUAHTHI UCIIOJIB30BaHUS U CLICHAPHH.

[To BO3MOKHOCTH OTBE€YATh BCEM TPEOOBAHMAM PA3IHYHBIX 3aUHTEPECO-
BAaHHBIX CTOPOH.

VY 10BIETBOPATH TPEOOBAHUAM HE TOJIBKO MO (PYHKIIMOHAJIBHOCTH, HO U
10 Ka4€ECTBY.

B mpouiecce MpoeKTUPOBAHMS TPOTPAMMHOM APXUTEKTYPHI BaXKHBIMH SIB-

JEIIOTCA CICAYIOIINC BOIIPOCHI:

Kakue dacTi apXUTEKTyphl ABJISIOTCS (QYHIaMEHTAIbHBIMUA, H3MCHECHHUE
KOTOPBIX B CIlydyae HEBEPHOH pealln3alliil MPEJICTABIIICT HAaNOOIbIINE
pucku?

Kakne 4acTH apXHUTEKTypbl BEPOSTHEE BCETO MOABEPTHYTHCS H3MCHE-
HHSIM, @ TaK)KE MPOCKTUPOBAHUE KAKUX YaCTEH MOYKHO OTJIOKHUThH?
Kakwue ycinoBus MOTYT MPUBECTH K U3MEHEHHUIO CIPOCKTHPOBAHHOW ap-
XUTEKTYPbI?

Konuenrtyiabnas apxurektpa (conceptual architecture) — wuneiiHoe

MpeCTaBICHHE 00 apXUTEKTYPE MPOrPAMMHOTO MPHUIIOKEHUS.

ApxutekTypHblii cTruib (reference architecture, mabnoHHas apXuTEK-

Typa) — 3TO a0CTpaKTHasl apXUTEKTypa, IPUMEHUMas K HEKOTOPOMY MHOKe-
CTBY IPOTPaMMHBIX IPOIYKTOB. PacnipocTpaHEeHHBIMU apXUTEKTYPHBIMU CTH-
JISIMM SIBIITFOTCS CIIEAYIOLINE apXUTEKTYPHBIE CTUJIN:

1.

2.
3.
4.
S.

KJIINEHT-CEPBEPHBIL;

MHOTOCJIOMHBIN;

MHOTOYPOBHEBBIH;

CEpPBUC-OPUEHTUPOBAHHBIN;

IIMHA COOOIIEHNH.

[ITaG10HHBIE APXUTEKTYPHBIE PEIICHUS UMEIOT CIEAYIOIIHNE TPeUMYyIIe-

CTBa.



1. IlpenocTaBisitoT 0OITYI0 TEPMUHOJIOTHIO;
2. SIBASITOTCST pelieHneM, MPOBEPEHHBIM Ha YK€ CYIIECTBYIOMIEM IPO-

IrpaMMHOM O0€CTICUCHHH.

IuaoTHas apxurtektypa (architectural spike) — apxurekTypHoe perre-
HUE, KOTOPOE YaCTHYHO PEATM3yeTCs ISl HPOBEPKH €To MpUMEHUMOCTH. Eciin
MWIOTHAST aPXUTEKTypa JOKa3bIBaeTCsl CBOIO 3()()EKTUBHOCTD, TO MUIOTHYIO
ApPXUTEKTYpy MPUHUMAIOT B KAUeCTBE 0a30BO apXHUTEKTYPbI.

Moayasn (unit of implementation) — gacth peamusanuu MPOrpaMMHOIO
obecniedueHrs. OOBIYHO MOJYJIb COCTOHUT W3 (DAMSIOB ¢ MCXOAHBIM KOJOM, HO
TaKXXe MOXET BKJIr04aTh XMI-(aiiibl, TeKCTOBbIC KOH(DUTpAITMOHHBIE (DaiIbl 1
JPYTHE DJIEMEHTHI peali3alliu.

Kommnonent (unit of runtime and deployment) toxke sBIsieTCsl 4acThiO
IPOTPaMMHOTO oOecriedeHus. B OTIMYuM OT MOJIyJsi KOMITIOHEHT SIBJISICTCSI
CIMHULICH Pa3BEPTHIBAHUS M MCIIONHCHUS. KOMIIOHEHTBI pacipoCTpaHsIIOTCs
B BHJie (aiiIoB, IPUTOTHBIX JIJIA UCHOJHEeHHsI. KOMITOHEHTHI B AalbHEHIIIEM
MOTYT OpTaHU30BBIBATHCA B O0JI€E CIOKHYIO TPOrPaMMHYIO CHCTEMY CTOPOH-
HUMU T0JIb30BaTessiMU. He cylecTByeT orpaHu4eHnid Ha CIioco0 pacmpocTpa-
HEHHsI KOMITOHEHTOB. Ham0osee 4acTo KOMIIOHEHTHI PacHpOCTPAHSIOTCS B
BHJIE UCIIOJIHSIEMBIX (haiJIoB ¢ pacuiupenueM *.exe. OJHaKo, B CIy4ae HHTEp-
NPETUPYEMBIX SI3BIKOB KOMITOHCHTOB MOXKET OBITH IPEACTaBICH HaOOpOM
(aiiioB, MPUTOAHBIX T 00pabOTKH MHTEpHpeTaTopoM. M KOMITOHEHTHI, U
MOJTyJId MOTYT PacIIpOCTPAHSITHCS KaK TMHAMUYCCKH TIOIKITF0YaeMble OMOINO-
teku (B Buue (aiinos ¢ pacmmpenuem *.dll). Hampumep, BeO-nipuioxeHus
(nporpammubie komnoHeHTH) ASP.NET, npegnazHaueHHbIe JJ1s pa3BepThIBa-
HUSI M UCTIOJIHEHUS Ha BeO-cepBepe Microsoft 11S, pacnpoctpansiroTcst B Buie
dll-¢aiinos.

CnoXHBIC TPOTPaMMHBIC KOMITOHEHTBI COCTOST M3 KOMIIOHCHTHBIX Ya-
cteit (component part). Kaxkias KOMIOHEHTHAs 4acTh MPEICTaBICHA OJHUM
WM HECKOJBKUMU (pakijiaMu (4arie BCero JMHAMUYCCKUMU TOIKITI0OYaECMbIMU
OMOIMOTEKAMHU MJTU UCTIOJHSAEMBIM (haiisiom).

[Tpu co3aanny MpOrpaMMHOTO 00ECTICUSHHSI OITH KOMITOHEHT MOKET pe-
QJIM30BaH C UCTIOJIB30BAHUEM OHOTO MM HECKOJIBKUX MOMYJICH.

®peiimBopk (framework) — roroBass MHPpACTPYKTypa ISl CO3IAHHS
MPOrPAMMHBIX TPUIIOKEHHUM oOmpeneeHHOro Tuma. PperMBOpK OOBIYHO
BKJTFOYACT TOTOBBIC apXUTEKTYPHBIC PEIICHHSI M METOIBI pa3pabOTKH, KOTO-
PBIX CJICIyeT NMPHISPKUBATHCS Pa3padOTUNKy, TPOTPAMMHBIC YTHIIMTHI IS
aBTOMATHYECKOTO CO3JIaHHUs IMPOTPAMMHOTO KOJa, TOTOBBIC KOMITOHEHTHI, Pe-
anm3yrone 0a30BYIO apXUTEKTypy. PacrnpocTpaHeHHBIMU (perMBOpKaMU
VTS co31anus BeO-npunoxenuit sipsitores Microsoft ASP.NET MVC (C#), Yii
framework (PHP), flask framework (Python) u mp.
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Cnabas ceszHocth (loose coupling) — nmpuHIHAI, TpH KOTOPOM KOMIIO-
HEHTHI POTPAMMHOT0 00ECTIeUEHUS UCTIONB3YI0OT MUHUMAIFHOE KOJIMYECTBO
CBSI3€U C IPYT APYTOM.

CkBo3Hasi QyHKIHOHAJIBHOCTH (Crosscutting concern) - joruka mnpo-
IPaMMHOTO MPUJIOKEHHS, 0OpaleHre K KOTOPOH MHOTOKPAaTHO B MCXOJHOM
koze. K ckBo3HOW (QyHKIIMOHATIEHOCTA OTHOCSIT MEXaHU3MBI IPOTOKOJIMPOBA-
HUS, aBTOPHU3AINH U ayTeHTU(PHUKAIINH, KIIIHPOBAaHUE, CBA3b, 00pabOoTKa HUC-
KITIOYEHHH, MPOBEPKa KOPPEKTHOCTH JTAHHBIX, BBEJICHHBIX MOJIb30BATEIEM.

OcHOBHBIEC MPHUHIIUITEI KAYECTBEHHO CIPOSKTUPOBAHHON MPOTPaMMHOMA
ApXUTEKTYPHI:

e Pazgenenne ¢ynkuuid. [Io BO3MOKHOCTH IMporpaMMHOE obOecredeHue
paszaensercs Ha OT/IEIbHbIE COCTaBHbIEC YaCTH (MOAYJIM U KOMIIOHEHTHI) €
MUHUMAJIBHBIM MEPEKPHITHEM (PYHKIIMOHAITBHOCTH. BaxxHbIM (hakTopom
ABIISIETCS TPEACTFHOE YMEHBIICHHE KOJIMYECTBA TOUYEK COMPUKOCHOBE-
HUS, 4TO 00€CIIEYUT BBICOKYIO cBsI3HOCTH (high cohesion) u cinalyro cBs-
3anHocTh (low coupling). HeBepHoe pasrpanndenue QyHKIIMOHATEHOCTH
MOJKET MPUBECTH K BBICOKOW CBSI3aHHOCTU M CIIOKHOCTSIM B3aUMOJICH-
CTBUS, JIJa)Ke HECMOTps Ha cinaboe mepekpbiTue PyHKIIMOHATBHOCTH OT-
JENIbHBIX KOMIIOHEHTOB.

e [IpuHUMIT OCHOBHOM OTBETCTBEHHOCTH. KayKb1ii OT/I€BHO B3SITHIA KOM-
MOHEHT WJIX MOJYJIb JJOJKEH OTBEYATh 33 pean3aliio OJJHOTO CBOMCTBA
WK PYHKITMOHAIBHON BO3MOXKHOCTH (TPYIIIBI CBA3aHHBIX (DYHKIIHIA).

e [Ipunuun MmuHMManbHOro 3HaHUsA. COCTaBHbIE 3JIEMEHTHI TPOrPAMMHOTO
oOecrnieueHust (0ObEKTbI, KOMIIOHEHTHI U JIp.) HE OCBEIOMJIEHBI O BHYT-
pPEHHEH peann3ainnuu APYyTrux JIEMEHTOB.

e OrcyTcTBUE NMOBTOPeHUI. PYHKIIMATBLHOCTD JAOJKHA OBITh peaan30BaHa
TOJILKO B OJIHOM MOJYJIE€ WM KOMIOHeHTe. JlyOnupoBaHue peanu3aiuu
HE JIOIyCKaeTCs.

e [IpoexkTupoBaHue Hamepes OCYIIECTBIISETCS TOJIBKO MPH HEOOXOIUMO-

ctu. Ecniu TpeGoBanus K mporpaMMHOMY 00€CTIEUEHUIO MOTYT OBITh U3-
MEHEHBI WJIM HE ONpEeIeeHbl OJJHO3HAYHO, TO CIEAYeT MPOSKTUPOBAThH
TOJIBKO TO, YTO HEOOXOIUMO B Oyrpkaiimiei nepcrektuBe. OOBIYHO Mac-
mraOHOe MPEABAPUTEIILHOE MMPOCKTUPOBAHUE U TECTUPOBAHUE apXUTCK-
TPHBIX PEIICHUH OCYIIECTBIIICTCS B TEX CIydasx, €CJIM HEBEpHAs apXH-
TEKTypa HECET 3HAUUTEIIbHbBIE U3JICPIKKH.

1.2. Ponb apxuTeKTopa nporpaMMHOro obecneyeHms

10



3a IPOEKTUPOBAHHUE IIPOIPAMMHOI0 00ECIIEUEHHS OTBEYAET YEIIOBEK, 3a-

HUMAIOIIUN JOHKHOCTh apXUTEKTOpa. APXUTEKTOP IPOrpaMMHOTo obecreye-

HHUA ABJCTCA TCXHUUYCCKUM JIMACPOM KOJIJICKTHBA p33pa6OT‘-II/IKOB. OI[HaKO,

TCXHUYCCKUC 3HAHUA APXUTCKTOPA OTIIMIAOTCA CKOPCC HE I‘JIY6I/IHOﬁ ITOHUMa-

HUS, a UPOTON Kpyro3opa. B oTivuum oT MeHemKepa MpoeKTa, KOTOPbIH

0oJbIIe 03a004YeH CPOKaMH, CTOMMOCTBIO U JOCTYITHBIMH PECcypcaMu, apXu-

TCKTOP UMCCT IPCUMYIICCTBO B IIPUHATHH TCXHHUYCCKUX pemeHI/Iﬁ. OI[H&KO,

APXUTCKTOP TAKXKE BaﬂeﬁCTBOBaH B INTAHUPOBAHUU B PACIIPCACICHHUU 3a1aY 110

YacTsAM pealn3yeMOU apXUTEKTYPBI.

B HpO(l)CCCI/IOHEUIBHBIX KOMIICTCHIOUAX IIPOCKTUPOBIIUKAM MOKHO BBIIC-

JIUTH CICAYIOIIHC 0COOCHHOCTH:

3HaHHUe UKIIAa pa3pabOTKU MPOrPaMMHOTO MpoAykTa. Iyt apxurekropa
SIBJISIETCSA BAXXHBIM MTOHUMAHUE POJIeH U 00s3aHHOCTEN YYaCTHUKOB MPO-
€KTa BBHU]IY ITIOCTOSTHHOT'O BOBJICUEHUS B Mpoliecc pa3padoTku. Yacto ap-
XUTEKTOP YKA3bIBACT U OOBSICHAET, UTO U KaK JJOJDKHO OBITh cliesiaHo. TeM
CaMbIM €r0 POJib 3HAYUTEIHHO MEPECEKACTCS C POJIbI0O MEHEKEepa IMpo-
eKTa.

3HaHue npeaMeTHOM 00acTu. [103BoISIET apXUTEKTOPY MPEABUIETH BO3-
MO>KHBIE U3MEHEHUsI TPEOOBaHMI, a TAaK)KE BBISIBUTH CKPBITHIE TPeOOBa-
HUSL.

3HaHWE TEXHOJIOTHH. APXUTEKTOP MPEUMYIIECTBEHHO JOJIKEH OBbITh
OCBEJIOMJIEH O CYIIECTBEHHBIX JIETAISIX PA3IUYHBIX WH(POPMAIMOHHBIX
TEXHOJIOTUH.

YMenue nporpamMmupoBaTh. BiajeHue MaHHBIM HABBIKOM IO3BOJISET
YCTEIIHO B3aUMOICHCTBOBATH C pa3pabOTUUKAMU U [ICHUTh PE3YJIbTAThHI
ux Tpyna. OTCyTCTBHE OMbITa TPOTPAMMHUPOBAHUS MOKET CTaTh MPUYHU-
HOM KOMMYHHMKAIIHOHHOTO Oapbepa.

KommyHuKaiimonHble HaBbIKU. JlaHHOE yMEHHE MO3BOISET MPUXOIUTH K
COTJIAIIEHUIO CO BCEMU 3aMHTEPECOBAHHBIMU CTOPOHAMH, MOTUBUPOBATh
pa3pabOTYMKOB U B KOHEUHOM UTOTE€ CAENAaTh apXUTEKTYpPy OOIINM 3Ha-
HUEM CpeJid KOMaH/ bl pa3pabOTYHKOB.

OMNBIT TPUHATUSI PEILICHU.

OneIT BeACHUE MEPErOBOPOB. APXUTEKTOP JOJKEH YMETh HAXOIUTh
KOMITPOMUCCHI TIPH CO3/IaHUHM apXHUTEKTYpPhl MPOTPAMMHOTO obecreue-
HUS MEXJy 3aMHTEPECOBAHHBIMU CTOPOHAMH. 3ajava pa3paboTyuka u
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ApXHUTEKTOpa PEIICHUS — HAUTH PAaBHOBECUE MEXKTY (3a4aCTyI0 IPOTHBO-
pedammMu JIpyT Ipyry) TpeOOBaHHUSAMU M OTpAaHHYCHHSIMH, Hajaraec-
MBIMU OM3HECOM, KOHEUHBIM IT0JIh30BaTeIeM, HH(POPMAIIMOHHON HH(Pa-

CTPYKTOPOH W  HMH(PACTPyKTypoll  YIpaBi€HHUS  OpraHU3alIUH,

ODKOHOMHYECKOW CHTyalned, TEXHOJOTHSIMH W HWHCTPYMEHTAIBHBIMU

CpeACTBAMHU.

Crenyer pa3inyarh MOHATHUS POJIM apXUTEKTOpa U (PU3UYESCKOTO JIHIIA.
YacTo posib apXUTEKTOpa B KOMaH e pa3pab0TUNKOB MOXKET ObITh IEPEMEHHO
BBINTOJIHATHCS Pa3HBIMU YYaCTHUKAMHU.

B 0obIIMX KOMITAHUAX CPEIN TPOSKTUPOBIIIMKOB MOYKHO BBIJICJIUTH CJIe-
AYIOIIHME JTOKHOCTH:

e [naBublii mpoektupoBimk (chief architect). lannas pykoBomsias
JOJDKHOCTE (Senior position) BkiroyaeT OOS3aHHOCTH TIO YIPABJICHUIO
MPOSKTUPOBIINKAMU B paMKaX IpeAnpusTHs. [ TaBHBIN MPOSKTUPOBIIHK
yIpaBISIeT HE TOJBKO OTACIBLHBIM MPOJAYKTOM, a JIMHEHKOW MPOTpaMM-
HBIX MpoAyKToB. [lodTOMYy nanHas mo3uiusi TpeOyeT 3HAHW MapKe-
THHTa, SKOHOMUKHU ¥ IPYTUX 00JacTeld IOMUMO TEXHUYECKUX 3HAHUU.

® ApXHUTEKTOP/TIPOSKTHPOBILUK IPOTPaAaMMHOTO IPOIYKTa
(Product/Technical/Solution Architect). /lanublii nHXEHEp OTBEYaeT 3a
MPOEKTHPOBAHNE OTAEIHHOTO IPOTPAMMHOTO MPOAYKTA.

e KopnoparuBHsblii mpoekTrpoBIuK (Enterprise Architect). Jlannast 1omk-
HOCTh BKJIFOYAeT 00S3aHHOCTHU TOHSTH, JOKYMEHTHPOBATh U CIIPOCKTHU-
pOBaTh OCHOBHBIC MPOTPAMMHBIC CHUCTEMBI JUISI MPEINPUATUS C TOYKH
3peHust OM3Heca, a He IPOTPAaMMHOM WHKCHEPHH.

1.3. Mpouecc npoekTUpoBaHMA B npoLiecce pa3paboTkn NPporpaMmMHOro
obecneyeHus

[IpoekTupoBaHHIO IPOrpaMMHOTrO MPOAYKTA IPEAILIECTBYET POLIECC BbI-
ABJICHHS TPEOOBAHUM K TPOTPaMMHOMY MPOAYKTY M UX aHAIU3A. ITocne
3aBepiieHus! (ha3bl MPOSKTUPOBAHUS MPOUCXOTUT peasin3anus IpoeKTa — KO-
IUPOBAHUE U TECTUPOBAHUE.

[IpoexkTupoBaHue SIBISAETCS OAHON U3 ATANOB CO3/IaHUsS MPOTPAMMHOTO
MPWIOKEHUS WM CHCTEMBI MPOTPAMMHBIX MPHUIOKEHUH, KOTOpasi MPUCYT-
CTBYET B OOJIBIIMHCTBE METOIOJOTHIM pa3padOTKHU MPOrpaMMHOTO olecreye-
HUS. [|MUTeIHHOCTh ¥ 3HAUMMOCTD MPOIIecca MPOSKTUPOBAHUS BAPbUPYETCS B
3aBHCHUMOCTH OT METOOJOruil. B nerkoBecHbIX mporeccax pa3paboTKu Mpo-
IrPaMMHOTO CTeNeHb (OpManu3aluu CTaAUH MPOCKTUPOBAHUS HHU3KA, KaK U
KOJIMYECTBO CO37]aBacMoi JOKyMeHTaruu. HekoTopble MpoeKTsl mpeamnosa-
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raroT O6onplInii 00beM paboT MO MPOEKTUPOBAHMIO UMEHHO Ha CTaIUU KOH-
CTPYHPOBAHUS; IPYTUE MIPOEKTHI SIBHO BBIIEISAIOT MPOSKTHYIO JESTEIBHOCTH B
dopme da3bl mpoekTHpoBaHUs [2].

He3zaBucumo ot 3aaun MpOEKTUPOBAHUSA, B TOM MPOIECCE MPEACTABIS-

€TCsI BO3MOKHBIM BBIICTTUTH CICAYIOIIUE COCTABIISIONIHE:
1. I3yuenue npooaemsl.
2. IlpeaBapuTensHO ONpeaeTuTh HECKOIBKO MM KaK MUHUMYM OZHO pelle-

HHE.

3. BBISBUTD U ONUCATh COCTABHBIC AIIEMEHTHI KaXKJIOTO PELICHHUS.

CTouT OTMETUTH, YTO B IpOIlEcCe MPOSKTUPOBAHUS MPOEKT pazpabdaThl-
BaeTCs MOCTENEHHO: OT HehopMaIbHOTO K OoJiee popMaIbHOMY.

OOBIYHO UCXOAHBIMU JAHHBIMU SIBJSIIOTCS BAPUAHTHI HCIOIb30BAHUS U
CUEHApHUH MOBEAEHUS M10JIb30BATENS, (DYHKIIMOHAJIbHBIE TPEOOBAHMS, HEQYHK-
[IMOHATIbHBIC TpeOOBaHUs (BKIIIOYAs MapaMeTphl KadecTBa, TAKUE KaK MPOU3-
BOJMTEIHHOCTh, 0€30MacCHOCTh, HAJACKHOCTb W JAPYTUE), TEXHOJIOTHUECKHE
TpeOOBaHUs, [IeJIeBas cpejia pa3BepThIBAHKS U Apyrue orpanudeHus [3].

1.4. MpoeKkTMpOBaHMe W XapaKTepPMCTUKU KauecTBa NporpaMMHoro obecrneve-
HUS

BbICOKHE XapaKTEpUCTUKH COMPOBOXKIAEMOCTH SBISIOTCS OJHOU M3 Lie-
el npoexktupoBaHus. C yBEJIMYEHHUEM CIIOKHOCTH IPOTPAMMHBIX CHUCTEM
YBEJIMYUBAETCS MPOAOIKUTEIBHOCTh JKU3HEHHOTO IUKIA. YacTo y4acTHUKH
KOJUIEKTUBA, CO3/IaBLIEr0 MPOTPaMMHBIN MPOAYKT, HE YYACTBYIOT B MPOLECCE
COMPOBOXKJICHUSI WIM HE MOTYT NPEIOCTaBUTh U BCIIOMHUTH HEKOTOPHIE Je-
Janu peanusanuu. JJokymeHTanuss MOKeT ObITh yCTapeBILIEH U YTEPSHHOM.
ComnpoBOXKIaEMOCTh ONPEEIACTCS TEM KaK JIETKO U OBICTPO MOYKHO OOHOBUTH
MpoTrpaMMHOE 00eCTICUCHHE.

['uOKOCTh M CIOCOOHOCTH K PACIIMPEHUIO TAKXKE SIBISIOTCS JKEJIAHHBIMU
XapaKTEpPUCTHKAMU IPOEKTUPYyeMOil cucTeMbl. [IpumepoM cuieHapusi, npu Ko-
TOPOM JIaHHBIE XapaKTEPUCTUKU UMEIOT 3HAUCHHE, SIBIISIETCS HEOOXOIUMOCTD
U3MEHUTh CUCTEMY JUIsl pa3BEpThIBAHUS B 00JIAYHON Cpesie UCIIOJIHEHUS! BMe-
CTO OOBIYHOTO CEepBepa.

[TapannensHas pa3paboTKa MOKET ObITh OJTHOM U3 IIeJeil MPU MPOESKTH-
poBaHuu. OOBIYHO OT/EIbHBIE KOMIIOHEHThI PEaU3yIOTCsl HEOOIbIIUMU KO-
MaHAaMH pa3padoTuukoB. HecMoTps Ha TO, 4TO BpeMsi pa3paboTKU MOXKET CY-
[IECTBEHHO COKPATUTHCA, MOSABISAETCS HEOOXOAUMOCTh YIOCTOBEPUTHCS, UTO
CO3JJaHHbIE KOMIIOHEHTHI CIOCOOHBI PadOTaTh B COCTABE CUCTEMBI.

OT0)EeHHOE CBSI3bIBAHNE KOMIIOHEHTOB IMTPOTPAMMHOM CUCTEMBbI YUUTHI-
BaeTcd Mpu npoekTupoanuu. Hanpumep, nporpaMmMHOE MPUI0KEHUE MOKET
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MOICPKUBATh PA0OTY C HECKOJIBKHMH PEIIIIMOHHBIMEU 0a3aMu MaHHBIX. [1y-
TEeM JeKJIapaTUBHON KOHQUTYpaIlMH yKa3bIBACTCS MOJYJb, KOTOPBIA OymeT
WCTIOJIb30BaH MPHU BHITIOJIHEHUU OTepalinil ¢ JTaHHBIMU. OTIIOKEHHOE CBSI3bIBA-
HUE MO3BOJISIET IPOBOJIUTH HACTPONKY MPOrPAMMHOM CUCTEMBI 0€3 MepeKoM-
TTAJIALIAN.

JInst oCTHXKEHU MoKa3aTesie MPOU3BOUTEILHOCTH YAEISETCS BHUMA-
HUE Napajuiesiu3My, KIIIUPOBAHUIO, YACTOTE OOpaIIeHHs K JaHHBIM U KOMMY-
HUKAIIMK MEX]y TIPOLIECCAMHU, BBISABIISIIOTCS BO3MOJKHBIE Y3KHE MECTa apXu-
TeKTYypHI [2].

[Ipu pa3zpaboTke mpoeKkTa MPOrpaMMHOTO OOECIeUeHUsS MOTYT YYUThI-
BaTbCA CIEAYIOIINE PUOPUTETHI:

¢ bricTpas u Hanbosee npocTas peanu3aius,

e HaubGomnee ynoOHOE U MPOCTOE COMPOBOKIAECHUE U IOPTUPOBAHKUE;
e HawnOospimasg HageKHOCTD,

e HauOosbiias npou3BOAUTEIILHOCTb.

[Ipu npoekTrpoBaHUK MOTYT COOJIO/IATHCA CIAEAYIOIMINE MPUHITUTIBL:
e lepapXn4yHOCTE.

e MoOIynbHOCTB.

e HeszaBucumocTsb.

B npouecce mpoekTUpoBaHUsS NPOrPaMMHOIO MPUIIOKEHUS HE TOJBKO
CO3/Ia€TCsl APXUTEKTYpPa, HO TAKKE MPOUCXOTUT BHIOOP CPEACTB peau3aiiu
MPOTPAMMHOTO TIPOJIYKTA: Cpell pa3pabOTKU U TECTUPOBAHUS, TEXHOJOTHHN U
IPYTUX UHCTPYMEHTOB. [Ipu MpPOEKTUPOBAHUM MPOTPAMMHOTO MPUIIOKEHUS
OTIPEICIISIETCS €r0 THII.

PacnpocTpaHeHHBIMM THUIIAMH MPOTPAMMHBIX TPWIOKEHUMN SIBIISIOTCS
CleIyIoLIHe:

e [IporpamMHbIe MPUIIOKEHHUS, TPEAHAZHAYCHHBIC JJIs1 UCTIOJIHEHUS HA MO-

OWJIBHBIX YCTPOMCTBAX:

e HachblilieHHbIE KIMEHTCKHE MPUIIOKEHUS ISl BBIIIOJIHEHUSI TTPEUMyIIe-

CcTBEHHO Ha kinueHTckux [1K.

e HachliieHHbie KIIMEHTCKUE MPUIIOKEHUS JJ1s pa3BepThiBaHus u3 MHTEp-

HETa C MOAAEPKKOU HACKIEHHBIX Ul 1 MyJIbTUMEAUNHBIX CLICHAPHUEB.

e CepBuchl, pa3paboTaHHbIE JJIsi 00ECIIEUEHUs CBA3U MEXIY clabo CBs-
3aHHBIMU KOMIIOHEHTaMHU.
e BeO-mpriiokeHust )i BBIMOJTHEHUST MPEUMYIIIECTBEHHO Ha CepBepe B

CIIEHAPUSIX C MOCTOSHHBIM MOIKIIFOYCHUEM.

e B 3aBUCHMOCTH OT TUIa MPUJIIOKECHUS HA apXUTEKTYPY MOTYT HaKJIa bl-

BaThCsl JIOMOJIHUTENbHBIE OrpaHuueHusi. Hampumep, npu peanuzanuu
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MIPHIOKECHUH, HCITOJTHSAIOIINXCS HA MOOMIIBHBIX YCTPOMCTBAX, MPEIbSIB-

JSIFOTCSI TPEOOBAHUS K YHEPTOCOEPEKECHHUIO.

o [IpwioxeHUsT M CEPBUCHI, pa3MeIllaeMbIe B IIEHTPaxX 00paOOTKH JaHHBIX

(IO) u B obake.

[TpunoxeHne MOXKET pa3BEepTHIBATBCS B PAa3HOOOPA3HEUIIHMX Cpeax,
KaXJas U3 KOTOPBIX OyJeT MMETh COOCTBEHHBI HA0Op OTpaHUYCHH, TAKHUX
KaK pU3UUECKOE pacrpeieICHIe KOMIIOHEHTOB 110 CepBepaM, OTPAaHUYCHHE 10
UCIIOJIb3YEMBIM CETEBBIM MPOTOKOJIAM, HACTPOWKH MEKCETCBBIX SKPAHOB M
MapIIpyTHU3aTOPOB U MHOTOE Apyroe. CyIecTByeT HECKOJIbKO OOIUX CXeM
pa3BepThIBAHUS, KOTOPHIE ONMKCHIBAIOT MPEUMYIIECTBA U MOTHUBBI IPUMEHCHHUS
psiia pacrpe/ie]ICHHBIX W HepaclpeIelIeHHBIX ciieHapueB. [Ipu BeIOOpe cTpa-
TETHMH HEOOXOMMO HANTH KOMIIPOMHUCC MEKIY TPCOOBAHHMSIMHU MPHIIOKCHHUS
U COOTBETCTBYIOIIMMHU CXEMaMH Pa3BEPTHIBAHMS, ITOICPKUBACMBIM 000pY-
JOBaHHUEM, ¥ OTPaHUYCHUSIMH, HaJJaraeMBIMHU CPEION Ha BapUAHTHI pa3BEPThI-
BaHUSI.

1.5. TUNbI KNMEHTCKUX NPOrpamMMHbIX NPUNOXEHNIA

MoOuibHBIC IPHIIOKEHHSI MOTYT Pa3padaThiBaThCsl KaK TOHKOE KIIHEHT-
CKOE€ WM HACBIIICHHOE KIMEHTCKOoe MpuiiokeHrne. OCHOBHBIE XapaKTepH-
CTHKH THX TPUIOKCHUN:

e [lomnep:kka MOPTaTUBHBIX YCTPOUCTB.
e JIOCTYMHOCTH M IPOCTOTA UCIIOIB30BAHUS I MOOUIIBHBIX TTOJIb30BaTE-

JIeN.

e OrpaHWYCHHBIC BOZMOKHOCTH BBOJIA M HABUTAIIWH.
e OrpaHuydeHHas 001acTb 0TOOpaKEHUS IKPaHa.

Haceitennsie naTepHeT-niprioxkenus (rich internet applications, RIA) —
3TO BEO-TPUIIOKEHHUS C HACHIIIEHHBIM TPaQUUECKUM IOJIb30BATEILCKUM HH-
Tepdeiicom, BEIMOTHSIONIHECS B Opay3epe. Takue mporpaMMHbIe TPUITOKCHHUS
pealn3yloTcs ¢ ucnonb3oBanreM TexHosorui Flash, Silverlight wim cpencts
HTMLS5 canvas u SVG [1]. OcHoBHbBIE XapaKTEPUCTHKH JAHHOTO THIIA TPO-
TPAaMMHBIX TTPUIIOKCHHA:

® HH3KOE BPeMsl OTKJIUKA;

® BO3MOXXHOCTH HCIIOJIH30BAHUS TOTOBOTO MYJIbTHUMEIHA;

® BO3MOXKHOCTH UCTOJB30BaTh BEIYUCIUTEIHLHBIE MOITHOCTH KIIMEHTCKOTO
KOMITbIOTEpA
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® BO3MOXXHOCTh HCIIOJIb30BaTh O0OpYIOBAaHHE KIMEHTCKOTO YCTpPOICTBa

(BeO-xamepa, MUKpO(OH U 1Ip.).

OObluyHbBIE BEO-TIPHIIOKEHUS MOJJEPKUBAIOT CLIEHAPUU C MOCTOSHHBIM
HNOJKIIFOUEHUEM U MOTYT HOJIEPKUBATh MHOXKECTBO Pa3HbIX Opay3epoB, BbI-
HOJIHAIOIIMXCSA IO YIIPABJICHUEM MHOXKECTBA PA3JIMUHBIX ONIEPALIMOHHBIX CHU-
CTEM U Ha pa3HbIX IuaTdopmax. BeO-mpuoxkeHne NpuMeHseTcsl B ciayvasx,
eciu uHTep(erica moap30BaTENs JOHKEH OBITh CTAHIAPTU30BAHHBIM, TOCTYTI-
HBIM JUIS IIAPOYAMIIEro JHUarma3oHa YCTPOUCTB W 1iaTdhopM M paboTaTh
TOJIBKO MPHU MOCTOSIHHOM IMOAKJIIOYEHUH K ceTh. Takke Bed-npuioxenus xo-
POILIO MOAXOMAT, €CIM HEOOXOAUMO 00ECTIEUUTh JOCTYIHOCTh COAECPHKUMOIO
IPWIOKEHUS IS IOUCKA CPEICTBAMU MHTEPHET-IIONCKAa. OCHOBHBIE XapaKTe-
PUCTHKH BEO-TIPUIIOKEHUM:

e [IIupoKO AOCTYNHBIN U OCHOBaHHBIN Ha cTaHJapTax UHTepdenc noab30-

BaTeJsl.

e [IpocroTa pa3BepThIBaHUS U BHECEHUS U3MEHEHUM.
e Heo0XxoaumMocTh yCTOHYMBOIO CETEBOTO MOAKIIOUEHHUS.
e Cl10)XHO 00€CTIeYNTh HACHIIIEHHBIN MTOJIb30BATEIBCKUN UHTEP(ENC.

KoHconbHBIE TPWIOKEHUS NpeIaraloT ajbTePHATUBHBIN TEKCTOBBIN
N0JIb30BATENbCKUI UHTEP(EIC U OOBIYHO BBINOIHSIOTCS B KOMaHIHBIX 000-
no4ykax. Takuve NpUIoKEeHHs JIy4dllle BCEro NoAXOIAT Il 3a1a4 aIMUHUCTPHU-
POBaHMSI WK pa3pabOTKU U HE UCIOJIb3YIOTCS KaK 4YaCTh MHOTOCJIOMHOTO MPO-
I'PAMMHOTO MPUJIOKEHHUS.

OKOHHBIE TPWIOKEHUS ¢ Ipa@uueckuM HHTepdencoM MOJIb30BATENS
yA00HBI O1arogapsi BO3MOKHOCTH aBTOHOMHOM paOOThl 0€3 MOAKIIOYEHUS K
cetu Murepuer. IloMuMO 3TOro, HaHHbIE NPUIIOKEHHUS] UMEIOT JOCTYIN KO
BCEMY allapaTtHoMy 000pyAoBaHHI0. Pa3paboTuuk umMeeT BO3MOXKHOCTb HC-
[OJIb30BaTh KaK CTaHJApTHbIE IrpaHUuecKue 3JIEMEHThbI YIpaBJICHUS, TaK U
pa3paboTaHHbBIE CAMOCTOSTEILHO.

1.6. 3agaHue

UccnenyiiTe caiiThl ¢ BaKaHCUAMH apXUTEKTOPOB MPOTPAMMHOTO 0Oec-
neyeHus. BesicHuTe, Kakue TpeOoBaHUS K KBATM(PUKAIINU, OTIBITY pabOThl U
oOpa3oBaHMsl yKa3aHbI.

Bo03M0HO UCIIOJIB30BATH CIEAYIOLINE CANUTHI:

https://www.linkedin.com
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http://www.technojobs.co.uk
http://jobs.monster.com

1.7. KOHTpOnbHbIE BONPOCHI

. Kakne Tunsl 10JpKHOCTEN CYIECTBYIOT IS poJit apxuTekropa? Kak or1-
JIMYa0TCs TpeOOBaHUS K KBATU(UKALIUU U TOJPKHOCTHBIE 00513aHHOCTH
ATUX MO3ULIHIA?

. B ueM pazHHIIa MEXKTYy MUKPOAPXUTEKTYPOH U MAKPOAPXUTEKTYPOi?

. Kakue cymiecTByrOT THIIBI MPOrpaMMHBIX NpuiokeHni? KakoBbl nx
IPEUMYILECTBA U HEJOCTATKHU?

. KakoBbI nnpenmy1iiecTBa HCIOIb30BAHNS HACBIIICHHBIX HHTEPHET-TIPH-
noxenuil? Kakoe o0opynoBaHue KIMEHTCKOTO YCTPOMCTBa JOCTYIHO
JUISL HCTIOJIb30BAHMS TAKUM ITPHIIOKEHUAM ?

. Kakue cymecTByIoT ciocoObl pa3BepThIBAHMS TPOTPAMMHBIX MPUIIOKE-
HUI?

Kak xapakTepuCTUKH KayecTBa MPOrpaMMHOI0 00€CTeUeHHUsl BIUSIOT
Ha IPOLECC IPOECKTUPOBAHUS?
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2. [lokyMeHTMpOBaHWe apXUTEKTYpPbI NporpaMMHoro obecneuve-
HUA

2.1. O6wme cBepeHUA 0 npouecce AOKYMEHTUPOBaHUA

B He6onpmx KOMIEKTUBAX pa3pabOTYMKOB MPOIECCY JOKYMEHTHUPOBA-
HUSL ApXUTEKTYPhI HE YAEISIETCS T0KHOT0 BHUMaHUs. OObIYHO JAeTalld apXu-
TEKTYphl INepenarorcs B ycTHOU dopme. st oOCykIIeHUs apXUTEKTyp HC-
MOJIb3YIOTCSl MapKepHbie ocku. [IpoOrema JOKyMEHTUPOBAHUS apXUTEKTYP
IPOrPAMMHBIX CHUCTEM BO3HHUKAET C HEOOXOJUMOCTBIO OOBSCHATH ApXUTEK-
Typy Bce OoJblieit u Oonbliel ayautopun. [Ipu 10KyMEeHTUPOBAHUU apXUTEK-
TYpBbI 4AaCTO TPEOYIOT OTBETA CIAEAYIOIIUE BOIIPOCHI:

e UTO NMEHHO HYKHO TOKYMEHTUPOBATh?

e Kakum o0pazom co3gaBaTh JoKyMeHTanuo0? Kakoil mabioH T0KyMeHTa
UCIIOJIb30BATh JIJII ONTUCAHUSI APXUTEKTYPHI?

e Kakue HOTanuu UCMOIb30BaTh?

e Hackosbko JeTanbHbIM JTOJKHO OBITH OMHCcaHue?

[lenn nOKyMEHTUPOBAHUS:

1. O6pazoBatenbHass. C MOMOLIBIO JOKYMEHTAIMM YYaCTHUKH ITPOEKTa
MMEIOT BO3MOKHOCTh O3HAKOMUTBHCS C MPOAYKTOM. YacTo JOKyMEHTa-
[UEeH TMOJB3YIOTCS HOBBIE YYACTHUKU IMPOEKTA: APXUTEKTOPHI, aHAJIM-
TUKH, pa3padOTYUKU U JIp.

2. CpencTBO KOMMYHHUKAIIMM MEXKY 3aWHTEPECOBAHHBIMU CTOPOHAMHU.
VY4acTHUKY MPOEKTa 0OIIAIOTCS MEXTy COOOM UCIONIB3YsI DJIEMEHTHI J0-
kyMeHTanuu. CHeluaiucThl MO COMPOBOXKACHUIO OMNPEAEIISIIOT CTOH-
MOCTb BHECEHHSI U3MEHEHUW, TECTUPOBIIMKA M MHTErPATOPhI OMpejie-
JSFOT B3aUMOCBSI3aHHOCTh KOMIIOHEHTOB CHCTEMBI.

3. OcHOBa CUCTEMHOTO aHaln3a. B HEM MOKyMEeHTaIus BBICTYIIACT B POJIU
BXOJIHBIX JTaHHBIX.

DTamnbl CO31aHUs JOKYMEHTAIINH:

1. Onpenenenue nNOoTpeOHOCTEN 3aMHTEPECOBAHHBIX CTOPOH. Eciu 3auH-
TEPECOBAHHBIC CTOPOHBI U X MOTPEOHOCTH HE BBISIBJIECHBI, TO BO3MOXKHO CO-
3MaHUE JTIOKYMEHTAIluU, KOTopas OyaeT Oecrosie3Ha JJisl BCEX yYaCTHUKOB
MPOEKTA.

2. COOp ¥ NMOKYMEHTUPOBAaHWE ApXUTEKTYpHOU WH(OOpPMAIUU B BUJEC
TPYIIBI IPEACTABICHUNA U CIIEUALHOTO OJI0Ka ¢ o011eit nudopmaruent nis
BCEX IMPEICTABICHUM.

3. [IpoBepka TOrO0, 9TO CO3/TaHHAS TOKYMEHTAITUS yIOBIETBOPSIET TPEOO-
BAaHUSM 3aMHTEPECOBAHHBIX CTOPOH.
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4. TloaroroBKa apXuUTEKTYPHON TOKYMEHTAIIUU B BUJI, PUTOAHBIA 1JIs
TOW WJIM UHOM 3aMHTEPECOBAHHON CTOPOHBI.

[IpaBuna TOKYMEHTHPOBAHUS IPOrPAMMHOMN apXUTEKTYPBI:

. JlJokymMeHTaIus AOHKHA CO3/1aBaThCsl C TOUKU 3PEHUSI €€ YUTATEINS.

. OTcyTCTBHE OBTOPEHUM.

. OTcyTCTBUE ABYCMBICIEHHOCTH.

. OOBsicHEeHHE HOTAIINM, COKpALIECHUH U MPOYrX 0003HAUCHUHN.

. CrienoBanue cTangapTaM Opranusaii 1 opopmiIeHus.

. [lognepxka akTyasbHOCTU. B mpoliecce MpOEKTHUPOBAHUS YacTO BHO-

CSITCS U3MEHEHUS B JOKYMEHTAIHIO.

CoznanHasi JOKyMEHTAIUsl MOKET OBbITh MPSAMBIM YKa3aHUEM ISl KO-
POBILMKOB, clienu(pUKauend s aBTOMAaTHUYeCKON KOAOreHepaluu, BXOJ-
HBIMU JIAHHBIMU ISl IUTAHUPOBAHUS IIPOEKTA.

PacnipocTpaHeHHBIMU HOTalUUSAMH I TOKYMEHTHPOBAHUSL MPOTPaMM-
HOI apXUTEKTYPBI ABISAIOTCS CIEAYIOLIHE:

1. DFD (Data Flow Diagram) — auarpamma moToKOB JaHHBIX.
2. JlnarpamMmebl, HCTIOJB3yeMble B MeTogoorusax rpymmsl IDEF. I'pynmna me-
toponoruii IDEF ucnone3yercs nns nmpoeKTUpOBaHUS WH(OpMAIUOH-

HBIX CUCTEM.

3. UML-auarpamMmmsi.

Huarpammsl DFD siBnsitoTcst cpeicTBOM MpEACTaBIECHUS CBSA3EH mpoliec-
COB 00pa0OTKH IaHHBIX U BHEHIHUX OOBEKTOB Yepe3 OOMEH JJaHHBIMU MEXIY
HumMu. Yacto DFD-auarpaMMbl HCTIONB3YIOTCS B KAUECTBE CPEACTBA MpeIBa-
PUTENILHOTO 0030pa apXUTEKTYPhl TPOrPAMMHOI CHUCTEMBI.

B 00beKTHO-0pUEHTHPOBAHHOM IOIX0/I€ K TPOCKTUPOBAHUIO U peaIn3a-
MU TMPOTPAMMHOI0 OOEecCrneyeHuss OCHOBHOM HOTAalUed SBISCIOTCA JHa-
rpammbl UML.

TpeOGoBaHus K MPOrpaMMHOMY 00€CTIEUEHUIO MOTYT OBITh 33 IOKYMEHTH-
poBanel B TexHmdyeckoM 3amanmu ('OCT ) wmmm moxymente Software
Requirements Specification (crangapt IEEE ). IIpoekT nmporpaMmMuoro oodec-
MEYEHUSI MOXKET OBITh OMKCAH C UCIOJIb30BAHUEM CIIEIYIOLIUX CTAHIapTOB:

e ['OCT 19.402-78. ECII/. Onncanue nporpaMmsl

e 'OCT 19.202-78 - Equnas cuctema nporpaMMHO# nokyMeHTanuu. Crie-
nudukanus. TpeboBaHus k coaepkaHuI0 U 0POPMIICHUIO

e 1016-2009 - IEEE Standard for Information Technology-Systems De-
sign- Software Design Descriptions.

OOk WN B
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2.2. ApxuTeKTypHOe npeacTaBreHune

Onucanue apXUTEKTYpbl MOXET COCTOSITh U3 HaOOpa Mpe/CTaBICHUMH,
Ka)KJI0€ M3 KOTOPBIX MOKAa3bIBA€T B3IVIAJ Ha MPOTPaMMHOE O0ECTeUeHUs C
TOYKH 3PEHUS KaKOW-T100 3aMHTEPECOBAHHOM CTOPOHBI, U OTNIEIBLHOTO OIHU-
caHusl O0IMX 3JIEMEHTOB, IPUCYTCTBYIOLIUX BO BCEX MPEACTABICHUSIX.

Wnes npencraBiieHne apXUTEKTYPhl MPOTPAMMHOT0 00€CTieueHus B BUJIE
5 mpencTaBlIeHUN, KaX0€ U3 KOTOPhIX OTPAXKAET ApXUTEKTYPY MPOrpaMMHON
CUCTEMBI C Pa3IMYHBIX TOUYEK 3peHus, npuHamiexuT Oumnmy Kpauteny —
KaHaJCKOMY CIIEIUAINCTY IO pa3paboTKe MPOrpaMMHOTO OOECTIeUeHUsI.

[IpencraBieHne Wiu TOYKA 3pEHUS Ha apXUTEKTYPY SBISETCS OCHOBHOM
CIMHULIEH apXUTEKTYpHOH JOKYMEHTAllMd MPOrpaMMHOTO OOECHeUeHHUS.
[MpencraBnenwue (architectural view) ssisiercst onucannemM apXUTEKTPbI, KOTO-
pO€ MIPHUTOIHO JIJISl YUTEHUSI OJTHOU M3 3aMHTEPECOBAHHBIX CTOPOH.

ApxutekTypHas Mozens 4+1, mpencraBieHHas Ha pucyHke 2.1, coctout
U3 CIENYIOIIMX MPEICTaBICHUNA apXUTEKTYPhl IPOTPAMMHON CUCTEMBI:

1. BapuaHThl HCTIOJB30BaHMS (CLIEHAPUN);
2. Jlornueckoe npecTaBieHUE,

3. [IpencraBnenue pa3paboTUHKa,

4. TIponieccHoe NpecTaBICHUE;

5. @u3nyecKoe MpeCTaBICHHE.

Logical . Development
view view
"A ‘\‘
Scenarios
\ 4 A 4
V System V
' & environment :
Process N Physical
view view

Puc. 2.1 Apxumexmypnas ooxymenmayus 4+1 Design Views
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OObIYHO cHaYasia co37aeTcs MPECTaBICHUE B BIIE BAPUAHTOB UCTIOJb-
30BaHus (Iuarpammbl USe Case), oTpaxaroliiee B3rJsil 0JIb30BaTes Ha Mpo-
I'PAMMHYIO CHCTEMY.

Jlornyeckoe npeAcTaBiIeHUE OMUCHIBAET COCTABHBIE YACTH POIPaMMHON
CUCTEMBI, TOKA3bIBAET BHYTPEHHIOIO CTPYKTYPY KOMIIOHEHTOB U B3aUMOIEN-
CTBHE COCTABHBIE YACTEN MPOTPAMMHOM CHUCTEMBI. B JIOrH4eckoM mpeacras-
JICHUU UCHOJIb3YIOT JIHarpaMMbl KJIaCCOB, 00bEKTOB U COCTOSTHUH.

[IpeacraBnenue pa3paboTUHKa MOKA3bIBAET KAK COCTABHBIC YACTHU IPO-
rPaMMHOM CHCTEMBI OPraHU30BaHbl B MOJYJIM KOMIIOHEHTHI. Mcnionb3yrorcs
UML Package Diagram u UML Component Diagram.

dusnueckoe npeacTapienne orodopaxkaer ¢ momoirsio UML Deployment
Diagram kak mporpamMMHasi CHCTEMa Pa3BEPTHIBACTCS HA BBIYHUCITMTEIBHBIX
YCTPOMCTBAX.

[IpouieccHoOe NpeacTaBIEHUE CIYKUT AJI1 OTOOpaKEHUS POLECCOB, MPO-
UCXOJAIIMX B MPOrpaMMHOM cructeMe. OOBIYHO 711 3TUX LENel UCIOJIb3YIOT
UML ouaepammeur oesmenvnocmu, nociedosamenvHocmeti u 8pemMeHHas ouad-
epamma (UML Timing Diagram).

Bonee ycoBepiieHCTBOBAHHBIM CIOCOOOM JIOKYMEHTHUPOBAHUS MPO-
rpaMMHOM apXHTEKTYphI sBisieTcst moaxon Views and Beyond. [lannbrit moa-
X0/l K JOKYMEHTHUPOBAHUIO apXUTEKTYphI ObLT pazpabotan MHCTUTYTOM TIpO-
rpamMmHoi nHxeHepuu Y HuBepcuteta Kapueru - Memon (CLLIA, ITutcOypr).
IMoxxox Views and Beyond He To/IbKO JaeT pEKOMEHIAIIMH 110 CO3AAHMIO J10-
KyMEHTaIlU{, HO M OTIMCHIBAECT PACTIPOCTPAHCHHBIC APXUTEKTYPHBIE I1a0I0HBI.

B mnoaxome Views and Beyond mist apXUTEKTYpPHOTO MPEICTaBICHUS
IpeAsiaraeTcs Cleayrlas CTpyKTypa:

1. ocHOBHas mpe3eHTanus (Main presentation);
2. KaTaJioT 3JIEMEHTOB ¥ OTHOIICHUA MEXTy HUMH,
3. KOHTEKCTHAs AarpaMma.

OcHOBHas mpe3eHTaluus SBISIETCA OTIPABHOM TOYKOM JOKYMEHTHPOBA-
HUA NPEACTABICHUS U TTOKA3bIBAET 3JIEMEHTHI MPEACTABICHUS U CBA3U MEXKIY
HUMU. B OCHOBHOW Ipe3eHTaluy 4acTo MOKa3bIBalOT HauboJiee CyIIeCTBEH-
HBIE AJIEMEHTHI U CKPBIBAIOT BTOPOCTENEHHYIO0 HH(POPMAIIUIO, TAKYIO KaK 00-
paboTka omuooK, Torrupoanue u Jip. Coaepkanue TIaBHOTO MPECTABICHUS
3aBHCUT OT HCIIOJIb3YEMOW HOTAMU. HacTo B rJ1aBHOM ITPE3EHTALIMU UCTIOJIb-
3y10T rpadudecKue HOTAIlUH, HO IOTTYCTUMBIM SIBJIIETCS HCTIOJIb30BaHHUE Ta0-
JIUII, CIMCKOB WJIM UHBIX CIIOCOOOB MpECTaBIIEHUs TeKCTa. B ciryuae HeoOxo-
JUMOCTH TJIaBHAs MPE3CHTAIINS MOXKET COJIepKaTh O0JIee OJHOM TuarpaMmel.

Ha xoHTeKCcTHOM quarpamMme 0OBIYHO TTOKA3bIBACTCA KaK YacTh apXUTEK-
TPBI, ONMKMCAHHAs B MPEACTABICHUH, COOTHOCUTCA CO BCEH MPOrpaMMHON CH-
CTEMOU U OKPYKAIOIIEN CPEIOM.
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B noxxone Views and Beyond npejacraBiieHus TeasSTCS Ha CIEAYIONTUC
TPYIIITHL:

e Monayneabie npexactabienus (Module views) - ommceiBaeT Kak Ipo-
rpaMMHasl CHCTEMa TMPEICTaBIeHa B BHJIC 3HAUMMBIX YacCTeH IporpamMm-
HOTO KOJIa.

e KomnonentHsie npeactasienus (Component-and-connector views) -
MIOKa3bIBaCT MPOTPAMMHYIO CUCTEMY C TOYKH 3PEHUS B3aUMOICHCTBYIO-
HIUX JIPYT C APYTOM DIIEMEHTOB B IPOIIECCE BBHITIOTHECHUS.

o [IpencraBnenus passepthiBanus u pacrpenenenus (Allocation views) -
MOKa3bIBACT B MPOTPAMMHOM CHCTEME UCTIIOIB3YIOTCS allapaTHBIE CPe/I-
CTBa.

ApPXHUTEKTYpPHBII JOKYMEHT COAEPKUT HAOOp MpEeCTaBICHUH, pacipeie-
JICHHBIH TI0 YIOMSIHYTHIM BBIIIE TPYIIIAM, U JOKYMEHTAIUIO, OOIIYIO IS BCEX
IIPEICTABIICHU M.

OOm1ast TOKyMeHTanus AJis1 BCeX MPEACTaBICHUN COJCPKHUT:

— BBeneHre B TOKYMEHT, TIO3BOJISIONIEE TO3HAKOMHUTD YUTATENIS C
€ro LEJSIMU U CTPYKTYpOH M MOMOYb OBbICTpEE HAUTH HEOOXOAUMYIO UH(DOP-
MaIHEO

— OO61ee onrcanue NpPOrpaMMHON CUCTEMBI U CBSI3EH MEXKITY TIpe/-
CTaBIICHUSIMH

— O6ocHOBaHME U OTPAaHUYCHUS APXUTEKTYPHI

— PexomeHgammu mo conpoBOKICHUIO TOKYMEHTAIIHH.

2.3. MogynbHble NpeacTaBneHns NPOrpaMMHON apXUTEKTYpbI

2.3.1. Buabl MoAynbHbIX NpeAcTaBneHMn NPOrpaMMHON apXMTEKTYpbI

Pa3pnenenne peanuzanyuy nporpaMMHOTO MPWIOKEHUE HA MOIYJIN SIBIIS-
€TCSl OJJHUM M3 paclpoCTPACTPAaHEHHBIX U OYEBUIHBIX CTUJIEH NPOEKTUPOBA-
Husl. Peanuzanus MoxxeT ObITh pa3zesieHa Ha MHOXKECTBO MOJyJIel U IOJIMO-
nyned. B kauecTBe KpUTEpHEB JEJEHUsS HAa MOIYJIH MpPEeNIararoTcs
CJIeIyIOIME IpaBuiIa;

* HeoOX0auMOCTh JTOCTHKEHHUSI OIpPEICICHHBIX aTpuOyTOB KauecTBa
IpPOrpaMMHOro o0ecreyeHusi, BKitouass MoauduumupyemMoctb. s noctuxke-
HUsl ynoOcTBa MOAMGUUIMPYEMOCTH HAMOOJEe 4YacTO M3MEHSEMYIO JIOTHKY
Jy4lI€ BBIHECTH B OTAEIbHBIE MOAYJIH.

* Paznenenne 00s13aHHOCTEN cpeiu CIeMAIMCTOB. MOy IbHOCTh TI03BO-
JISIET BECTH MapaljIesIbHyI0 pa3paboTKy.
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* Peanuzanuu cemencrsa nmporpaMMHBIX IpOAyKTOB. [IpaBriibHOE ompe-
JeJIeHHe 00X MOYJIEH JUIsl INHEWKHU POJYKTOB MO3BOJISIET YCKOPUTD pas3-
pabOTKy ¥ CHU3HTH 3aTPATHI.

Haubonee pacnpocTpaHeHHBIMU MOJYJIbHBIMU IPEICTaBICHUSIMHU SIBIIS-
IOTCS CJIETYIOIIHNE:

® ICKOMIIO3UIIMOHHOE MPEICTABICHUE (MOAYIb-TIOAMOYJIb);

eIpE/CTaBICHUS (PYHKIMOHAIBHBIX CBSI3€l (3aBUCHMOCTEN) MEXY MO-
TyJISIMU;

e iepapXU4ECKOe NPEICTaBICHHUE;

® MHOT'OCJIONHOE MPEACTaBIECHUE, KOTOPOE HAKJIAbIBAET OTPAaHUUYECHHUS Ha
OTHOLIEHHUE UCIOJIb30BAHUS MEXITY MOLYIISIMU;

®aCIIEKTHOE INPEJCTABICHHE, ITOKA3bIBAIOLIEE DPEATU3ALUI0 CKBO3HOU
(YyHKIMOHATBHOCTH;

®MO/IeNb IaHHBIX.

2.3.2. [lekoMno3nLUOHHOE NpeAcTaneHne MoAYNbLHOW apXUTEKTYPbI U
npeAcTaBieHne 3aBUCMMOCTEN

B nekoMno3uiiMoHHHOM MPEACTaBIEHUA OCHOBHBIM OTHOIIEHUEM SIBJISI-
€TCS OTHOIIEHUE "MOAYIb-TIOAMOAYJIb" .

[Ipu mpoekTHpPOBaHUM MOJYJIEH CIEIYyET YUUTHIBATh CIEIYIOLIUE OCO-
OEHHOCTHU:

1. ins  OOCTMXKEHUS  BBICOKHMX  TOKazaTelaed  MOIuMUIIMPYEMOCTH
(modifiability) HanGosnee yacTo M3MEHSIEMbIC YAaCTH MPOTPAMMHON CH-
CTEMBI CJIEAYET BEIHOCUTH B OTJCIbHBIC MOIYJIN.

2. IIpu pazdueHne mporpaMMHOTO MPUJIOKECHUS HA MOIYJIH CIICIyeT y4H-
THIBaTh BO3MOKHOCTb ITPHOOPETCHUS YK€ pa3pad0TaHHBIX MOYJICH WITH
WCITOJIb30BaHUS MOYJICH C OTKPBITHIM HCXOJHBIM KOJOM.

3. ns apdextuBHON pa3zpabOTKU ceMeNHCTBa MPOIYKTOB HEKOTOPHIE MO-
JyJIA pa3pabaThIBAIOTCS C YYETOM MX IIOBTOPHOTO MCIIOJIH30BAHHMS B JIPY-
T'UX MTPOCKTaX.

4. ITpaBusibHOE pa3OKreHNEe HA MOJYJIH MO3BOJISIET KOMaHAE pa3paboTUUKOB
peanu30BBIBaTh MOYJIM MApAJIIEIBHO.

B nekoMno3uiinoHHOM NpeICcTaBICHUN UCTI0JIb3YIoTCs Auarpammbl UML
Package Diagram. JlomosHuTenbHasS HHPOPMAIHS O MOAYJISX MPUBOAUTCS B
BUJIC MOSICHSIONIETO TEKTCTa. Takke MOTYT OBITh UCIIOIb30BaHbl CTEPEOTUIIHI
IUTS yKa3aHus Buaa Moayas (puc. 2.2 u puc. 2.3).
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Puc. 2.2. Omnowenue mooynb-noomooyis (0ekomno3uyus)

Puc.2.3 Omnowenue mooynv-noomooyns (Oexomnozuyusi)
B 1exoMmo3uImoHHOM MPECTAaBICHUN MOAYJIN COCTOSAT B OTHOIICHUH
BKJTFOUEHUS (OTHOIIICHUH MOJYJIb-TIOIMOJTYJIb ).
[IpeacraBneHne 3aBUCUMOCTEN MEXKTy MOIYISIMU H300pakaeTCsl B BUJIC
Ta0auIkl (Tabnuma 2.1) uiu ¢ UCIoIb30BaHUEM HOTAITUHU THarpaMMBbI ITaKETOB
Y OTHOIIIEHHUS 3aBUCUMOCTH (puc. 2.4).
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Puc. 2.4. Omnowenue 3agucumocmu mexncoy Mooyiamu

3aBUCHUMOCTH MEXAY MOIYJISAM

Tabnuya 2.1

Hcnons3yro-
M€ MOYJIN

Ucnonb3ye-
MbIE MOJTYJIU

WebUI

Services

Payment

DataModel

WebUI

Services

Payment

DataModel

=

R OOoO|IOo

o0 |o0|o

ellelle]le)

Yacro ACKOMITIO3MIIMOHHOC ITPCACTABICHHUC U IIPCACTABJICHUC 3aBUCHUMO-

cTeit copmeniarorcst Ha onHoit UML nuarpamme nmakeTos.

2.3.3. MporpammMHbIN Moaynb «Moaenb npeameTHOW obnacTuy

PacnipocTpaHeHHBIM apXHUTEKTPHBIM PELICHUEM SIBISETCS pEATA3ALNS

nporpaMmmMHoOro moayis «Mojens npeaMeTHor obnactuy. JlaHHBIA MOAYIb

COJIEPKUT HAOOP KIacCOB, MHTEP(PENCOB, CTPYKTYp U JPYTUX TUIOB JAHHBIX,

peanu3yIoNuii MOJIENIb TPEAMETHON 001acTH, B KOTOPOI MCIOIB3YETCs MPO-

rpaMMHOE oOecredeHrue. ApXUTEKTypa MPOTPaMMHOTO MOJYJIS JTOKYMEHTHU-

pyetcs ¢ nomotbto UML nuarpamm kiaccoB, MOCIEN0BATENbHOCTENH, COCTO-

sHUsL. [{71s1 Toro, 4TOOKI MOKa3aTh KOHTEKCT (OKPYKEHHE) paccMaTpUBaeMOro
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MoayJs, ucnonb3yercss UML nuarpamma nakeros. Ha pucynke 2.5 paccmar-
pUBaEMbII MOTYJb BBIIEJIEH KEJITHIM [IBETOM.

[ ]

Domain model - Use.__ | User Interface

Math

Puc. 2.5

2.3.3. NporpammMHbIn Moaynb «CKBO3HasA (PyHKLMOHANBHOCTbY

[Iporpammuslil Moaysb «CKBO3HASI (DYHKIIMOHAIIBHOCTBY COJIEPKUT IIPO-
IPAMMHBIN KOJ, PEaJU3YIOIIHUE JIOTUKY, HCIIOJIB3YEMYIO ITOBCEMECTHO B JIPY-
I'HX MOJIYJISIX IPOTPaMMHOI0 00€CTICUEHMS.

ACTIEKTHO-OPHEHTUPOBAHHOE TPOrPAMMHUPOBAHUE — TapaJurMa Impo-
rpaMMHPOBaHUs, OCHOBAHHAsI Ha WJIEC BBIICICHUS CKBO3HOW (DYHKIIMOHAIIb-
HOCTH B OT/ICJIbHBIC MOJIYJIH.

[Tpu peanmuzanuyl KpymHBIX MPOTPAMMHBIX CHCTEM B KaKOH-TO MOMEHT
pa3pabOTYHKH ITOHUMAIOT, YTO IPOTPAMMHBIHN KOJT COJEPKHUT MHOKECTBO MEJI-
KUX, HO HE OTHOCSIIIUXCS K pelIaeMbIM 3aadaM JieTasieil. XOpomuMe pumMe-
paMH TakuX JeTajell SBISeTCS TPaH3aKIMOHHOCTh W MPOBEpKa MpaB Ha BBI-
TIOJTHEHUE TOTO MM UHOTO JICHCTBUSI.

B acnekTHO-OpueHTHPOBAHHOM IPOTPAMMHUPOBAHUU BBOISTCS CIIEAYIO-
1ue 3JIeMeHThI[D]:

1. Acnekt (aspect) — MoayJib WJIM KJIacC, Peallu3yIONUH CKBO3HYIO
(GYHKIIMOHATBHOCTD. ACIIEKT H3MEHSET TIOBEJCHUE OCTAIBHOTO KOJIa,
IPUMEHSISI COBET B TOYKAX COCJIMHEHUS, ONPEACIEHHBIX HEKOTOPhIM
Cpe3oM.

2. Coser (advice) — cpenctBo oGopMIICHHST KOJa, KOTOPOE TOJKHO
OBITh BBI3BAHO M3 TOYKHU coeArHEHUsI. COBET MOXKET OBITh BBITIOJIHCH
70, TIOCJIE WJTK BMECTO TOYKH COCTUHEHUSI.
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3. Touka coequHEHUS - CTPOKA KOAA MPOTPAMMBI, TAE CIASAYET MprUMe-
HUTH COBET. MHOTHE peain3aIiuu acClieKTHO-OPUEHTHPOBAHHOTO TPO-
IpaMMHUPOBAHHUS ITO3BOJISIFOT MCIIOJIH30BaTh BRI30BBI METOI0B 1 00pa-
IICHUS K MOJISIM O0OBEKTA B KAUECTBE TOUEK COCAMHEHUSI.

4. Cpe3 (pointcut) — rabop Touek coenuueHus. Cpes onpeaerser, mo/I-
XOJIUT JIV JTaHHAs TOYKA COCTMHEHUS K JJAHHOMY COBETY.

OcHoBHBIMHU coBeTamMH (criocobamu ohOpMIIEHHSI CKBO3HOM (DYHKIIMO-

HAJIBHOCTH ) SIBJISICTCS HCTIOIH30BaHIE aHHOTAIUN WIIH aTpHOYTOB.

[Ipumep ucTONB30BaHUS ATPUBYTOB JJIs T0OABIECHUS CKBO3HOM (DyHKIIU-
OHAJIBHOCTHU:

[ExceptionAspect]
[LogAspect]
static void Calc ()

{

throw new DivideByZeroException ("A Math Error
Occurred...");

}
2.3.4. MHOroCrnouHbIN apXUTEKTYPHbIN CTUNb

MHOrOCIONMHBINA CTUJIb SIBJISIETCS] YACTHBIM CIIy4Ya€M MOJIYJIBHOTO CTHUIS.
B MHOTOCTTOITHOM CTHIIE HAKJIAABIBACTCS OTPAaHUYCHNE Ha UCTIOIB30BAHUS OT-
HOIIICHHS 3aBUCHMOCTH MEKITy MOAYIIMU. B maHHOM cTHIIe MOIyIsIM OoJiee
BBICOKOTO YPOBHS JOMYCKAEeTCs 00pamarhCs K MOIYJISIM HU3KOTO YPOBHS. 3a-
BHCHMOCTH B 0OpaTHOM HANpPaBIICHUH HEAOMYCTUMBI. J[J1s1 m300pakeHust MHO-
TOCJIOMHOTO CTHJIS YaCTO MCIOJIB3YIOT HeOpPMaIbHYIO HOTAIMIO, HOITOMHUHSI-
IOIIYIO0 CTeK. B HeCTporoMm MHOTOCIIOMHOM CTHJIE JOMYCKaeTCsl 0OpalieHue K
KO BCEM CJIOSIM, HaXOAIIMUMCs Ha 00jiee HU3KUX YPOBHSAX Hepapapxuu (puc.
2.6). B cTporoM MHOTOCIIOHHOM CTHJIE KaXKJIBIH CJIOM MOYKET 3aBUCETh TOJIBKO
OT OJIMDKAMIIIero, HaXOAIIEerocs Ha YPBOCHD HIKE (puc. 2.7).
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Moaynb A _——-

Moaynb b

Mopgynb B = -

Puc. 2.6. Hecmpoeuti mHoeocnotinslii cmuib

Moaynb A

Moaynb b

Mogynb B

Puc. 2.7. Cmpoeuti mrozocnounsii cmuib

MonynbHOEe TpeACTaBICHHE MPOTPAMMHOTO MPHIOKEHUS B HOTAIUU
UML auarpamMmbl makeToOB MPUBEICHO HA pUCYHKE 2.8.
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Puc. 2.8. Mnozocnoiinwiii cmunv 6 Homayuu ouazcpammvl naKemos

B MHOrOCNIOMHON apXUTEKTYype BCErla NPUCYTCTBYIOT KaK MUHHUMYM JIBa
CJI0s, HO B OOJIBIIMHCTBE CIy4yaeB TEPMUH "MHOIOCIOMHBIA apXUTEKTYpPbII
CTWJIb" YNOTPEOJISAIOT B Cllyyae HaJlm4uus Tpex uiu Oosee cinoeB. Hanbosee ya-
CTBIH CIIOCOO NIeJeHMsI KIMEHTCKOIO MPOrpaMMHOTO MPUJIOKEHUS! TIPUBENIEH
HWXKE:

e (Cnoil npencrapienus. [JJaHHbBINA CIIONW CONEPKUT OPUEHTHUPOBAHHYIO HA
MOJIb30BaTENs (PYHKIIMOHATBHOCTh, KOTOpasi OTBEUYAET 3a peallu3alluio
B3aUMO/ICHCTBUEM MOJIH30BATENS C CUCTEMOM, U, KaK MPABUJIO, BKIFOUAET
KOMIIOHEHTHI, 00eCceunBaroye o0y CBsI3b C OCHOBHOM OM3HEC-JIO-
I'MKOM, MHKAIICYJIMPUBAHHON B OUM3HEC-CIIOE.

e (ot OM3HEC-JIOTUKU. DTOT CJIOW pearnu3yeT OCHOBHYIO (DYHKI[MOHAIIb-
HOCTh CHCTEMbI W HMHKANCYJIHPYET CBSA3aHHYIO C HEl OM3HEC-JIOTHKY.
OOBIYHO OH COCTOUT M3 KOMIIOHEHTOB, HEKOTOPBIE U3 KOTOPBIX MpPEIo-
CTaBJIAIOT UHTEp(dENChl CEPBUCOB, JOCTYMHbBIE ISl UCTIOIB30BaHUS APY-
IMMH YYaCTHUKaMH B3aHUMOJIEHCTBHS.

29



e (CI0# 1ocTyna K JaHHBIM. DTOT CJIOM 00€CIeYNBAET JOCTYII K JAHHBIM,
XPAHSIAMCS B paMKaX CHCTEMBI, U JTaHHBIM, MPEIOCTABISIEMBIM JIPY-
TUMH CETEBBIMU CUCTEMaMH. J[OCTYIT MOXKET OCYIIECTBIATHCS YepPe3 Cep-
BUchl. CJIOM JaHHBIX MPEIOCTaBISET YHUBEPCAJbHbIE UHTEp(]EHChl, KO-
TOPbIE MOTYT UCTOJIB30BATHCSI KOMIIOHEHTAMH OW3HEC-CIIOS.

Croit npeacTaBiaeHus: 0OBIYHO BKJIIOYAET CIAEAYIOIINE KOMIIOHEHTHI:

o KoOMIOHEHTHI TOJIb30BaTENIbCKOTO UHTEpdeiica. ITO BU3YaJbHBIE dJie-
MEHTBI TPUIIOKEHUS, UCTIONb3yEeMBbIE JIJIsl OTOOpa)KEeHUs JAHHBIX MOJB30-
BaTeJNIO U MPUEMa MOJIb30BATEILCKOTO BBO/IA.

e KOMMNOHEHTHI JOTHKH NpeAcTaBieHus. JIoruka npeacTaBieHust — 3T0 KO
MPWIOKEHUS, OTNPEACIISAIONIUNN OBEJACHNUE U CTPYKTYPY MPUTIOKEHUS U
HE 3aBHUCSIIMN OT KOHKPETHOW peaju3aluy M0JIb30BaTENbCKOIO UHTEP-
detica. [Tpu peanuzamnuu madiaona Separated Presentation MOryT HCmosib-
30BaThCs CIEAYIOIIME KOMIIOHEHTHI JIOTHKH npeacTaBieHus: [Ipesenra-
Ttop (Presenter), Mogens npezenranuu (Presentation Model) u Monenb
[Ipeacrasnenus (View Model). Cnoit mpenctaBieHusi TakKe MOMKET
BKJIIOYAaTh KOMIOHEHTHI Mojenu ciosi npencrabienus (Presentation
Layer Model), koTopble HHKANCYTUPYIOT JaHHbIE OU3HEC-CII0S, UJIA KOM-
noHeHThl CyiHocTu npencrasieHus (Presentation Entity), koTopsie uH-
KalcCyJupyroT OM3HEC-TIOTUKY U JaHHbIE B (hopme, yA0OHOH 151 UCIIOJIb-
30BaHUs CII0EM IPECTABICHUS.

Croit goctyna K IaHHBIM JOJDKEH OTBEYaTh TPEOOBAHUSIM MPHIIOKEHUS,
pabotath 3(pPEeKTUBHO U OE30MaCHO M 00ECIeYnBaTh MPOCTOTY OOCITYKUBa-
HUS U pacIIMpeHus B CIydae u3MeHeHUs Ou3Hec-TpedoBanuii. [Ipu mpoexTu-
POBaHUU CJIOS IOCTYIIA K IAHHBIM CJIEAYeT PyKOBOJCTBOBATHCS CIEAYIOLIIMMHU
OOIIMMH PEKOMEHIAIMSAMU

o [IpaBuUnbHBII BHIOOP TEXHOJOTHHU JOCTYyNA K aHHBIM. BBIOOp TEeXHOIIO-
T'UH JIOCTYTIAa K JAHHBIM 3aBUCUT OT TUTIA IAaHHBIX, C KOTOPBIMH MPUIETCS
paboTath, U TOTO, KaK MpeArnogaraercst o0padaTbiBaTh JAHHBIE B MPUIIO-
xeHun. sl KakIoro CIieHapus CYIIECTBYIOT HambOosee MOAXOMASIINE
TEXHOJIOTHH.

e lcnonb3oBanue nnrepdeiica 1octyna K JaHHBIM. DTOT MOAXO] MOKHO
peanu3oBaTh MyTeM OmNpenercHuss HHTEPPEHCHBIX KOMIIOHEHTOB, TAKMX
KaK IUTI03 ¢ 00IIEU3BECTHRIMHU BXOIHBIMU M BBIXOIHBIMH ITapaMeTPaMH,
KOTOPBIH TIpeoOpa3yeT 3ampockl B (GopMar, MOHITHBIA KOMIIOHEHTaM
cinos. Kpome Toro, ¢ moMoIs10 HHTEPPEHCHBIX TUTIOB HIIM a0CTPAKTHBIX
0a30BBIX KJIACCOB MOXHO OMNPEIEIUTh COBMECTHO HCIIOJIBb3yeMylo al-
CTpPAKIMIO, KOTOpas JAOJKHA ObITh peann3oBaHa WHTEPHEHCHBIMU KOM-
MMOHEHTaMHU.
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e HukarncynupoBanue QyHKIIMOHATBHOCTH JOCTYTA K XPAHWIUIILY JaHHBIX
B CJIO€ JIOCTYyTA K JaHHbIM. Coi ocTyna K IaHHBIM JIOJKEH CKpPBHIBATh
JeTalu JOCTyNna K UCTOUHUKY JaHHBIX. OH T0JKeH o0ecreunBaTh yIpas-
JICHUE TOAKIIOYCHUSIMH, (HOpMHpOBAHUE 3aIPOCOB M COIOCTABIICHUE
CYITHOCTEH TPUIIOKEHUS CO CTPYKTypaMy UCTOYHUKA JaHHBIX.

e (ComnocTaBlieHHE CYIIHOCTEH MPHIOKEHUS CO CTPYKTypaMU HCTOYHHKA
TaHHBIX. THIT CYIIHOCTH, WCIOIB3yeMON B MPUIIOKCHHH, SIBISICTCS OC-
HOBHBIM (DAKTOPOM NPHU MPHHITHU PEIICHUS O METOJIe COMOCTaBJICHHUS
ATUX CYHIHOCTEH CO CTPYKTypamMH HCTOYHUKA AaHHBIX. OOBIYHO ISt
9TOrO UcHoib3ytorces mabdiaonsr Domain Model wim Table Module 6o
MEXAHU3MBI OOBEKTHO-PENALMOHHOTO CONOCTAaBJICHUSA
(Object/Relational Mapping, O/RM)

e (CokpaTHuTe KOJIMUECTBO CETEBBIX BEI30BOB U 0OpaIIeHni K 6a3e TaHHBIX.
PaccMoTpuTe BO3MOXXHOCTH I'PYNIHMPOBKA KOMAaHJ B OJHY OIEPALUIO
0a3bl IaHHBIX.

e TpebGoBaHMs MPOU3BOAUTENBHOCTH U MacITaOupyeMocTu. JlJis ciost 1o-
CTyIa K JTaHHBIM TpeOOBaHMs MaCIITAOMPYyEMOCTH U MPOU3BOIUTEIBHO-
CTH JOJDKHBI YYUTBIBATHCA BO BpeMs MpoekTupoBanus. Hanmpumep, ms
MPWIOKEHHUS SJICKTPOHHOW KOMMEPIIMM MMEHHO IMPOU3BOIUTEIBHOCTD
CJIOSl IOCTYyTa K JaHHBIM, CKOPEE BCETO, OYAET «y3KUM MECTOMY MPHUIIO-
xeHus1. Ecni mpon3BoAUTENBHOCTD CIIOSI AOCTYTA K TaHHBIM KPUTHYHA,
WCTIONIB3YHTE MHCTPYMEHTHI MPO(YUINPOBaHNUs, YTOOBI TIOHATh U 3aTEM
COKpPaTUTh KOJIMYECTBO WJIM pa3OUTh peCcypCcOeMKHE OIlepaluu C JaH-
HBIMH.

2.3.5. UnTepdpeiicHble CBA3M MexAay NporpaMMHbIMU MOAYNSAIMU

MonynbHasi apXUTEKTypa NpOrpaMMHOI0 0OecrieueHHs], B KOTOPOl MO-
IyJIU CBSI3aHbI TOCPEICTBOM MPOrPaMMHBIX HHTEP(ENCOB, 00aa1aeT O0abLIeH
rMOKOCTBI0. OTIEIbHBIE MOAYJIM NPOrPAMMHOTO KOMIIOHEHTAa MOXHO 3aMe-
HATHh HOBBIMU JIJISI aJIallTalli¥ K HOBBIM YCJIOBUSIM MCITIOJIb30BaHMUS, UCITpaBJIe-
HUsl oMOOK WK Ao0aByieHust HOBBIX (yHKIui. Ha pucynke 2.3.4 npencras-
JIEHA apXUTEKTypa UCIOJIb30BaHUs MOayJel uepe3 untepdeiicel. Momynu A
u b 3aBucsaT ot monyns «Matepdeiic B3aumopaeiicTBus». OOpaiieHue K GyHK-
IUOHAIILHOCTU Moayisi b U3 Moayns A mpoOUCXOIUT UCKITIOUUTENBHO Yepes
uHTepdeiic, onpeaeneHnpii B Moayie « MaTepdeiic B3anMoaeicTBUS».
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[ ]

WuTepdelc B3anMO0eACTENA

Mogyne A ' Mogyne b

Puc. 2.3. — B3aumoieiicTBrEe MPOrpaMMHBIX MOJTYJIEH depe3 nHTepdeic
Jlnarpamme makeToB Ha pUCYHKE 2.3 COOTBETCTBYET AuarpaMmma Kiiac-
COB, IIPE/ICTaBIICHHAsA HA pUCYHKe 2.3.1.

Puc. 2.3.1. — B3aumoieiicTBie KJIaccoB yepe3 HHTEPPENChI

Tabnuya 1. Onucanue snemenmos OUuaspammbol Kiaccos
DJIEMEHT Hasnauenne Mopyib
Consumer Ucnonb3oBanue dbynkuuo- | Moayns A
HaJIbHOCTU TMHAMUYECKH TOA-
KJIFOUAEMOTO MOJTYJIS
ModuleLoader 3arpy3ka JAMHAMUYECKH IO
KJIFOUAeMOTO MOJYJISI U MOHCK
KJIACCOB, PEANU3YIOIIUNA WH-
tepdetic 1Service

IService Onpenenenus unrepdeiica | Uatepdeiic
B3aUMOJEUCTBUS B3aUMOJIEU-
CTBUS
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Service Peanmmzanus unTepdeiica | Momyns b
IService

2.3.6. LLlabnoH moaynbHOM apxuTekTypbl «Mukposapo»

Muxkposiapo (microkernel) siBiseTcs mabJ0HOM apXUTEKTYPBI TOAKITIO-
yaeMbIX MozayJei (plugins). JlanHbli mabI0H MOAYILHOW apXUTEKTYPHI IPO-
IPaMMHOTO 00ECIICUEHHSI MOTYYHI ITUPOKOE PACIIPOCTPAHEHHUSI ITPU peain3a-
UK OMNEPAI[MOHHBIX CHCTEM, HO TaKXe IIMPOKO HCIONB3YETCS M IS
pear3anuy MPUKIAIHOTO POrPAMMHOTO 00SCIICUCHUSI.

2.4. KOMNOHeHTHbIe NpeacTaBneHns NPOrpaMMHON apXUTEKTYpbI

['pynna npeacraBieHUil KOMIIOHEHTOB M CBSI3€M CIIYXKUT JUISL ONMCAHUS
IPOrPAMMHOM CUCTEMBI BO BPEMS €€ BBINOJIHEHUS. | [pUMEHUTENBHO K TaHHON
rpynIe NpeacTaBIeHUi KOMIOHEHTAMMU SIBJIIFOTCS IIPOLECCHI, KJIMEHTBI, Cep-
BEpBI, XpaHUIUIIA JaHHBIX. CBA3SIMU SIBISIOTCA TPOTOKOJIBI, IOTOKKA HHPOP-
Malliy, JIMHUM CBSI3U, OCTYN K 00IIeMy XpaHunuily. B npouecce cozganus
ATUX MpeacTaBieHuid ucnoib3yrores UML auarpaMMbl KOMIOHEHTOB U CBO-
0O/HBIC HOTALIUY.

B oTnmuuum oT muarpaMmel pa3BepThIBaHUS, Ha KOTOPOU TakKe TPUCYT-
cTBYIOT KoMroHeHThl, UML nmarpamMma KOMITOHEHTOB IIOKa3bIBAaeT CBSI3H
MEXTy KOMIIOHEHTaMH, a He pu3ndIecKuMu y3inamu. OCHOBHBIM OTHOIIEHHUEM
Ha IrarpaMMe KOMIIOHCHTOB SIBJIICTCS] OTHOIIICHUE 3aBUCUMOCTH. OTHOIIIEHUE
3aBHCHMOCTH MOJKET OBITh yKa3aHO Kak ¢ uHTepdeiicom (puc. 2.9), Tak u 0e3
Hero (puc. 2.10).
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Puc. 2.9. 3asucumocms uepes unmepdgheiic

Puc. 2.10. Omnowenue 3asucumocmu be3 ykazaunus unmepgetica
Tabnuya 2.2

Horamusa UML nuarpamMmbl KOMIOHEHTOB
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Ho-

DJIEeMEHT

Onucaunue

Mep

KommnoueHt

Jlonmyckaronuii MOBTOPHOE MUCIIOJIb30BAHUE
(YHKIIMOHATIBHBIN 3JIeMEHT cucTeMbl. Kom-
HOHEHT NPEIOCTABIISAET U MOTPEOIISIET MOBE-
JICHUE yepe3 UHTEPPEICHl U MOXKET UCTIOINb-
30BaTh IPYrue KOMIIOHEHTBHI.

YacTs KOMIIO-
HEHTA

ATpuOyT KOMIIOHEHTA, TUI KOTOPOTO, KaK
MIPABUIIO, SIBJIAETCS APYTUM KOMIIOHEHTOM.
YacTb UCHOIB3YETCS TPU BHYTPEHHEM MTPOECK-
TUPOBAHUU €€ POJAUTEIHCKOrO KOMIOHEHTA.
['padpriuecku yacT M300pakarOTCS BIOKEH-
HBIMU B POJUTEIHCKUIT KOMIIOHEHT.

3aBUCUMOCTD

MoxeT ucroab30BaThCs ISl YKa3aHus, YTO
TpeOyeMbIil HHTepdeiic 0JHOTO KOMITOHEHTA
MOXET COOTBETCTBOBAThH IPEAOCTABICHHOMY
uHTepdeicy Ipyroro KOMIOHEHTA. 3aBUCH-
MOCTH TaK»€ MOKHO HCIIOJIb30BaTh B O0Jee
o011eM cirydae npu paboTe ¢ AIeMEHTaMHU MO-
JIeH, 4TOOBI TOKa3aTh, YTO KOHCTPYKITUS OJ1-
HOT'O 3aBUCHUT OT KOHCTPYKIIMH JAPYTOrO.

[enerupoBanue

CBs3bIBa€T NOPT C UHTEPPEHCOM OJTHOM M3
YyacTeil KOMIIOHEHTa. Y Ka3bIBaeT, 4TO CO00-
IIEHUS, OTIPaBJIEHHbIE KOMIIOHEHTY, 00paba-
TBIBAIOTCS 3TOM YacCThIO, I YTO COOOIICHHUS,
OTIPABJIEHHBIE 3TON YAaCThIO, OTCHUIAOTCS U3

POJIUTENICKOIO0 KOMIIOHEHTA.

[IpenocrasieH-
HBIM [IOPT UHTEP-
detica

[IpeacraBmisieT rpymimy COOOIICHUI HIIA BBI30-
BOB, PEAJIN3YEMBIX KOMIIOHEHTOM U JOCTYII-
HBIX JIJIS1 UCTIOJIb30BaHUS IPYTUMHU KOMIIO-
HEHTaMH WJIH BHEIIHUMH cucteMami. [lopt
— 3TO CBOWCTBO KOMIIOHEHTA, UMEIOLLEE B
KayeCTBE TUIIA UHTEP(PENC.

TpeOyemblii mopT

uHTEepdeiica

[IpencraBisieT rpymnmny COOOIICHUI HUITH BBI30-

BOB, OTIIPABJIIEMBIX KOMIIOHEHTOM JIPYTUM
KOMITOHEHTAM UJIM BHEIITHUM CHCTEMaM.
KoMIoHeHT npeiHa3Ha4ueH IS COSAMHEHUS C
KOMITOHEHTaMH, KOTOPBIC MPEIOCTABISIOT
X0Ts ObI 3TH onepanuu. [TopT uMeeT B Kade-
CTBE THIIA HHTEP(EIC.
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BHyTpeHHee ycTpoicTBO MPOrpaMMHBIX KOMIIOHEHTOB MOKET OBbITh Jie-
TaJIU3UPOBAHO C MMOMOIIbI0 KOMIIOHEHTHBIX YacTei (puc. 2.11).

Puc. 2.11. Buympennee ycmpouicmeo npoepammHo20 KOMNOHeHmAa
2.5. ApXUTeKTypHbIe NpefACTaBNeHUs Pa3BepTbIBaHUA U pacnpeaeneHus

2.5.1. HasHa4yeHune npeacTaBneHni pasBepTbiBaHUA U pacnpeaeneHmns u
UX BUADI

OCHOBHBIM Ha3HAYEHUEM APXUTEKTYPHBIX MPEACTaBICHUN pa3BEThIBA-
HUS ¥ pacripeieNIeHUs SBIISICTCS N300paKeHNE CBA3EH MPOTPaMMHOT0 o0ecIie-
YEHHS C BHEIIHEN CPENOM, B pOJIM KOTOPOM MOTYT BBICTYNIaTh 3aMHTEPECOBAH-
Hele croponbl (Stakeholders), BbuMCIHTENBHBIE YCTPONCTBA, CTOPOHHHE
POrpaMMHbBIC KOMITIOHEHTHI.
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PacrnpocTpaHeHb! ClIeAyIOIIME BUABI AXUTEKTYPHBIX MPEACTABICHUI pa3-
BEPTHIBAHMS U PACTIPEICICHHS

- IPECTaBICHHE Pa3BEPTHIBAHUS - TIOKA3bIBACT KaK MPOrPAMMHBIC
KOMITOHEHTBI pacipeieICHbI Ha alapaTHbIX YCTPONHCTBAX;

— npeacTasienue ycranoBku (install) - mokaseiBaeT kak mpeacTaB-
JIEHBI Pa3BEPHYTHIC TPOrPAMMHBIC KOMIIOHCHTHI B (haiijIOBOM CHCTEME;

— MpE/ICTaBIICHUE HA3HAUCHMS 3aJaHWH - MMOKAa3bIBACT COOTBET-
CTBHE MEKIY MOAYJISIMHU IMPOrPAMMHOMN CHCTEMbI M KOMaHIaMH pa3paboTuH-
KOB HJIH OT/ICJBHBIMH Pa3pabOTIYMKaMH.

2.5.1. ApxuTeKTypHOe npeacTaBnieHne pa3BepTbiBaHus

[IpeacraBnenue pa3BepThiBaHUS OOBIYHO cOAEpkUT auarpammbl UML
passepteiBanus (UML Deployment diagram). UML nuarpamma pa3BepTbiBa-
HUSL CIYXKUT JUIsl 1300paKE€HUsl CBSI3U MPOrpaMMHOTO obecreueHus (KOMIIO-
HEHTOB) C BHEIITHUM TPOTPAMMHBIM (y3JIbI CPE/IbI UCTIOJTHEHHS ) U alllapaTHBIM
okpyxxkeHueM (usnueckue y3ibl). OCHOBHBIM 31eMeHTOoB UML-auarpamMmel
pa3BepThIBaHUA SBIsIETCS y3ell. CyIecTByeT IBa THUITA Y3JI0B:

1. ®usnueckuii yzen (device node), mpeacTaBiISIOmMUNA COOON BBIYMCIIHI-

TEIHLHOE YCTPONCTBO, HA KOTOPOM HCTIOJHSACTCS MPOTPaMMHOE oOecTiede-

Hue. OU3NUECKUN Y371 MOKET ObITh KOHTEHEPOM JIJIS y3J1a CPeAbl UCITOJI-

HeHus. B Tex chydasx, Korma cpeay HCIOJHEHHS YKa3bIBaTh

HelnenecooopasHo, (GU3NYECKUN y3eld MOXKET BBICTYNAaTh KOHTEHMHEPOM

JUTsl KOMIIOHEHTa. PactipocTpaHeHHBIMH BUIaMH (DU3UYECKUX Y3JIOB SIB-

JISIFOTCSI CEPBEPHI, IEPCOHAIBHBIE KOMITBIOTEPHI, MOOMIIbHBIC YCTPOUCTBA,

TUTAHIIIETHBIE KOMIIBIOTEPHI.

2. V3en cpensl ucnonHenus (execution environment node). Jlanubiii y3en

MOET OBITb KOHTEHHEPOM Kak Ul IpYyroro ysija Cpeibl UCIOJHEHH,

TaK | JIJIs1 IPOTrPaMMHOTO KOMIIOHEHTA.

Ha nuarpamme pa3BepThIBaHUSI MOTYT OBITh H300paXkeHBI Takue hr3HUe-
CKHE y3JIbl, KaK PUHTED, BUICO-KaMepa, dJICKTPOHHBIA U3MEPUTEIh TeMITepa-
TYpbl U MPOYHE YCTPOMCTBA, €CIIM OHU 3HAYUMBI MIPU Pa3BEPTHIBAHUU TIPO-
IPaMMHOT0 00eCTIeUeHHUSI.

[TomMuMoO y3710B Ha quarpamMme pa3BepThiBaHus (puc. 2.12) Taxke pa3me-
HIAIOT MPOrPAMMHBIE KOMIIOHEHTBI, HE YKa3bIBasi OTHOLIECHUS MEXTY HUMHU.
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=<Device==
Cepeep

=<FExecution Environments==

Windows Server 2008

CYB[

==gomponent=>

2]

<=Fxecution Environments=

zeDevicess
KnueHt

Internet Information Services

_

<<COMpOnens:
MessageServer

g

<=FExecution Environments=
Windows 7
<<COMpoNent==
TextExchangeApp

Puc. 2.12. I[Ipumep ouacpammsl pazeepmuléanus

2.5.1. ApxuTeKTypHOe npeacTaBneHne HasHaYeHUs 3agaHum

JlpyruM BUIOM IIPEACTABIICHUS PACIIPENEIICHUS U PA3BEPTHIBAHUS SIBJIS-
€TCs MPEJACTABICHUE HA3HAYCHUS 3a1aHUM.

Tabruya 1.3
Haznauenue 3amanuii
Monynb [IpeoGpasoBareinb TaHHBIX Hcniomaurens
CermeHTt IToncucrema
Hayunbie Berunciaenus | Hopmanuzanus nanasix | OTaen BeIYUCICHUN A
DKCTpanoJisius Otnen BerunciaeHuii b

Pemienne ypaBHeHUN

OTaen BeIYUCIIEHUN A

['pacduxa

2D mpeobpaszoBanus

I'pynna Nel mo pabote
C TpaduyecKuMu JaH-
HBIMH

3D npeobpazoBanus

I'pynma Ne2 mo pabote
Cc TpaduUYeCKHUMHU JaH-
HBIMU

JIoKkyMeHTalus peACTaBICHNs CONEPKUTE CIEAYIOLIEe:
— I'padrueckas mpe3eHTalMss OCHOBHBIX 3JIEMEHTOB M CBS3Ei

MCIKAY HUMHA

- CHOHCOK HCITOJIb30BaHHEBIX 2JIEMEHTOB C OIIMCAHHUEM UX CBOICTB
- Cnenudukanun nHTEPHENCOB IEMEHTOB U UX MMOBEACHUS
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- Omnucanue croco0oOB peanu3auy JaHHONW 4acTU apXUTEKTYPHI,
- Ob6ocHOBaHME MPUHATHIX APXUTEKTYPHBIX PEIICHUI U UX OMHCa-
HUE

2.6. [lokymeHTaLuuMA apXUTEKTYPbl U 3aMHTEPeCOBaHHbIE CTOPOHbI

[ToTpeOGHOCTH B apXUTEKTYpPHOM JOKYMEHTAIIMH PA3IMYalOTCs MKy 3a-
WHTEPECOBaHHBIMU CTOPOHAMU TpoekTa [2]. MeHemkepsl mpoekTa Handoiee
00€eCIIOKOEHBI pacIIMCaHNeM M HazHadeHueM 3ananuid (puc. 2.13). s co3ma-
HUS TUaHa (pacrucaHusl) MEHEIKepy HEOOXOAMMBI CBEIEHHUS O MOIYJISX,
CJIOKHOCTH peaM3aliy KaKJ0T0 U3 HUX W 3aBUCUMOCTH Mexay HuUMH. [lo-
ATOMY HauOoJiee BaXKHBIMU SIBJISIIOTCS CIIEAYIOIINE IPEICTaBICHUS

- MOAYJIbHbBIE IPEJCTABICHUS: JEKOMIIO3HIIMS, 3aBUCUMOCTH U CJIOU;

- IPE/ICTABIICHUS paclpeiesieHUs: pa3BepThIBAHNE, HA3HAUCHUE 3aJaHU;

- IPOYHE: BHICOKOYPOBHEBBIE KOHTEKCTHBIE IMarpaMMbl, TOKa3bIBAIOIINE
BCIO CUCTEMY B LIEJIOM.

MNpeacTtasneHma
pa3BepTbiBaHMA

MogaynbHble
npeacraBneHus

KOMMoOHEeHTHbIe
npeacrasaeHunsa

MoTpebHOCTb

Puc. 2.13. Illompebrnocmu 6 0okymenmayuu meHeoxcepa npoexma

Paspaborunku (developers) u cHenuaiucThl IO  COMPOBOKICHHUIO
(maintainers) umeroT cieayromnue HHTepech (puc. 2.14):

® OCHOBHas Ues, Jiexanasi B OCHOBE apXUTEKThl CUCTEMBI;
® CBEJICHUS O YaCTH apXUTEKTYPHhI, MOPYUYEHHOH IJIs pean3aiuu.
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e TOApPOOHBIC CBEACHUS O TpeOyeMoi (PYHKITMOHATBHOCTH B 00 MCTIOJb-
3yeMON MOJICJIA TAHHBIX;

e CBelieHUs 00 MCTOJb3yeMbIX HHTep(deiicax;

® BO3MOKHOCTh UCIOJIb30BaHUS YK€ pa3pabOTaHHBIX 2JIEMEHTOB.

Pa3paboTunkaM CTOPOHHUX MPOrPaMMHBIX CHUCTEM WHTEPECHBI CIIELU-
¢bukanuu uaTEpPEiicoB, HHPOPMAIIUI O TTOBEICHUU CUCTEMBI U MOJIENb JaH-
HBIX, C KOTOPOH UM IPEACTOUT paboTaTh. MIX HHTEpECHl CXOXKHU CO CIeHaIH-
CTaMH TIO COIMPOBOXACHUIO. J[7s CHenuanucToB MO COMPOBOXKICHUIO
M3YYCHHE aPXUTEKTYPHOU JOKYMEHTALMU SIBJISIETCS OTIIPABHOM TOYKOW B UX
nesitennbHOCTH. O0s1aaHne CBECHUSIMH O 3aBUCUMOCTSIX MEXy MOAYIISIMU U
KOMIIOHEHTaMU MO3BOJIAET OIIEHUTh MaclITad BHOCHUMBIX B IPOrPaMMHOE
o0ecreueHre N3MEHEHUI.

MNpeacTtaBneHua
pa3BepTbiBaHUA

Mogay/nbHble
npeacraBaeHumn

KOMMOHeHTHble
npeacrasneHuA

MoTpebHOCTb Pu-

cynok 2.14. Hcnonvzosanue 00KyMeHmayuu CReyuaiucmamu no Conposo’c-
OCeHUI

3aKa3uuKu TAKXKe SBISFOTCS YUTATEISIMU apXUTEKTYPHOUM JTOKYMEHTa-
IIUU, HO B OCHOBHOM WX MHTEPECYIOT MPEACTaBICHUS pa3BepPThIBAHUSA, TIOKA-
3BIBAIOIIIME KaK MPOrpaMMHOE oOecrieueHrue Oyaer padoTaTh B CYIIECTBYIO-
eM okpyxeHuu (puc. 2.15).
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MNpepgcTtaBneHna
pa3BepTbiBaHUA

MogaynbHble
npeacrasaeHumn

KoMmnoHeHTHble
npeacraBneHuns

MoTpebHOCTL

Puc. 2.15. Hcnonvzoeanue apxumexkmypHot 00KyMeHmayuu 3aKka3z4uKom

2.7. CTpyKTypa apXuTeKTYpHOW AOKYMEHTaLUM

1. Beenenue (onmcanue CTpyKTypsI JokyMeHTa, Documentation Roadmap)
— COJEPKUT 0030p JOKYMEHTA U €T0 ayAUTOPHUH.

2. Kpartkoe onucanue nporpamMmmHoro ooecrnedenus (Overview) — comnepxut
OIHCaHue MPOrpaMMHOTI0 obecrieueHusl, QyHKIIMOHAJIbHBIX U KaueCTBEH-
HBIX TPEOOBAHMIA.

3. IlpencraBnenns — OaHHBIA pa3fen COAECPKUT HAOOp apXHUTEKTYpPHBIX
MpEACTaBICHUM.

4. I'moccaputii u ceoiku (Directory) - cogepkut 00bsICHEHUS UCTIOIH30BAH-
HBIX COKPAIICHUH 1 TEPMUHOB, a TAK)KE CCHUIKM HA BHEIITHUE NCTOYHUKH.
[IpencraBieHust CIOXXHOH MPOTPAMMHOM CHCTEMBI MOTYT COZACpPXKaTh

COTHH DJIEMEHTOB C Pa3JIMYHON CTETNeHBIO BIOkeHHOCTH. Hambonee oueBu-
HBIM CITIOCOOOM OpTaHU3aIUH CIIOKHON apXUTEKTYPHOU JOKYMEHTAINH SIBJIS-
eTCsl pa3/iesieHue MPEeICTaBICHU Ha TAKEThI U MOAMAKETHI TOJI00HO TOMY, KaK
paszzensercs MporpaMMHBINA KOJ Ha TTAKETHI.

2.8. lononHuTenbHbIEe NCTOYHMUKN

e Adventure Builder — Software Architecture Document. URL:
https://wiki.sei.cmu.edu/sad/index.php/Main_Page
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2.9. KoHTponbHbIe 3aAaHusA

1. IToctporite UML nuarpammy KOMIIOHEHTOB IO CIIEIYIOUIEMY OIKCa-
HUIO:

[TporpamMMHast cuctema cocTouT u3 AByx kommnoneHTos: CYBJ MySql n
BeO-mproxkenust WebClient. Komnonent WebClient Bxirtouaer tpu xomrio-
HeHTHBIe yacTH: DataProcessor (mpenocrasister uatepdetic |Data, 3aBucut ot
uatepdericos MySQL _PHP_API u ITask ), BackGroundTasks (mpemocras-
asier uatepgeiic 1Task), Ul (3aBucut ot uatepdetica IData)). CYB MySQL
npenoctasiseT nHTepdeiic mporpammupoBanus MySQL_PHP_API.

2. IToctpoiite UML nuarpammy pa3BepThIBaHHUSA IO CIEAYIOIIEMY OIH-
CaHUIO CLIEHAPHS Pa3BEPTHIBAHUS IIPOTPAMMHOTO 00ECIICUEHUSI:

[IporpammHoe npusokeHue «Ay» aiis o00pabOTKH MOTOKA BUIACO-TaHHBIX,
MOJIy4aeMbIX OT Hapy>KHOM kKamephl 1o npotokoiny UDP, ycranoBneno Ha ari-
MapaTHOM YCTPOKMCTBE C omepannoHHOW cuctemoit JavaOS. PacmosznanHbie
MPUWIOKEHUEM «A)» JIaHHBIE OTHPABIISIIOTCA MPOTPAMMHOMY MPHIIOKEHHIO
«Knuent» myist nanpHeumei o0paboTKK U JAOJATOCPOYHOTO XpaHeHus. [Ipo-
rpaMMHO€E npuioxeHue «KinueHT» pa3BepHyTO Ha CEpBEPE C ONMEPALUOHHOU
cucremoir Ubuntu. B kadectBe xpanunuina aaHHbIX ucnonb3yercss CYB]]

MongoDB.

3. IlpuBeaen cienyromuid nporpaMMHbIid Koa. [locTpoiiTe auarpaMmbl
UML Sequence Diagram (auarpamma nociemoBatensHocteit) u UML Class
Diagram (quarpaMma KJ1accos).

class Program

{
public static Store st = null;

static void Main(string[] args)
{
st = new Store() { Name = "McNeil" };
Customer cs = new Customer() { Id = "fdgfgb34r2e", Name = "Nicholas
Taleb" };
if (cs.Name.Contains(" "))

{
}

st.AddCustomer(cs);
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class Customer
{
public string Id;
public string Name;
public Store St;
public void Associate(Store s)

{
}

this.St = s;

}

class Store

{

public string Name;
public void AddCustomer(Customer c)

{
}

c.Associate(this);

2.10. KoHTponbHbIe BONpoChI

Kak mnpemnaraercst co3maBaTh apXUTEKTYPHYIO JTOKYMEHTALUIO CO-
riacHo moaxoay Views and beyond? Kak oTimyarorcst moTpeOHOCTH B
APXUTEKTYPHON JOKYMEHTALMU 3aMHTEPECOBAHHBIX CTOPOH?

UYro sBIIAETCS €NUHUIIEN ApXUTEKTPHOU AOKymMeHTanuuu? M3 kakux 4da-
CTEl OHA COCTOUT?

Kakue BUIbI MOLYJIBHBIX MPEACTABICHUH IPOTPAMMHON apXUTEKTYPHI
cymectBytoT? C moMoOIIbI0 KAKUX CIIOCOOOB MOTYT OBITh 33/IOKyMEH-
TUPOBAaHbl OTHOIIEHUSI 3aBUCHUMOCTEN MEXKIy NPOTrpaMMHBIMH MOJY-
namu?

Kakue BUIbl KOMIIOHEHTHBIX MPEACTABICHUN MPOTPAMMHON apXUTEK-
TYpBbI CYLIECTBYIOT?

Kakne BuIbI IpeaCcTaBICHU pacnpenesieHusl MPOTPaMMHOM apXHUTEK-
TypbI CYIIECTBYIOT?
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3. ApXMTEKTYpHbIe WabNoHbI

3.1. O0Owwme cBegeHUA 0 MUKPOAPXUTEKTYpe

MukpoapXuTeKTypa MporpaMMHOTO 0OCCIICUEHUS OIMChIBACT BHYTPEH-
HIOIO CTPYKTYPY MPOrPaMMHBIX KOMITOHEHTOB. K MHKPOapXUTEKType OTHOCST
MOJIyJIbHBIE apXUTEKTYPHBIC CTHIIH, IIIA0JIOHBI IPOSKTUPOBAHUS, APXUTCKTYP-
HOE pEIIeHre TI0 BHEPSHUIO 3aBUCUMOCTel U npyrue [1].

3.2. LLlabnoHbI NpoeKTMpoBaHus

[1a6ton mpoekTupoBanwus (design pattern) B pa3paboTke IporpaMMHOTO
oOecrieueHrss — TMOBTOPUMAsT APXUTEKTYpHAsi KOHCTPYKIIUS, MPEICTABIISIO-
1mast CoooH pereHue mpooIeMbl IPOSKTHPOBAHUS B paMKaX HEKOTOPOTO YacTo
BO3HMKAIOIIETO KOHTEKCTAa. OOBIYHO 1Ia0JIOH HE SIBISETCS 3aKOHYEHHBIM 00-
pasioM, KOTOPBIA MOKET OBITh MPSMO MPe0Opa30BaH B KOJI; ATO JIUIIb IIPUMEP
pEIIeHUS 3a/1aui, KOTOPBI MOYXHO HCIIOJIh30BaTh B PA3TMYHBIX CUTYAIIHSIX.
OOBEKTHO-OPUEHTUPOBAHHBIE 11a0JIOHBI TOKA3bIBAIOT OTHOIICHUS U B3aUMO-
JIEUCTBUS MEX]Ty KJIacCaMH WM 00beKTaMu, 0e3 omnpe/IelIeHUs TOTO, KaKue KO-
HEYHbBIE KJIACCHI MJIM 0OBEKTHI MIPUIIOKEHUS OYIyT UCTIOIB30BATHCS.

[losiBneHne 1m1a0IOHOB MPOEKTUPOBAHMS CBA3AHO C 00OJACThIO CTPOU-
TenbHOU apxuTekTypbl. B 1970-e roael apxutexkrop Kpucrodep Anekcanap
cOoCTaBWJI HaOOp MIA0JIOHOB MpoeKTUpoBaHus. OMHAKO, B 00JIACTH apXUTEK-
TYphl dTa HJes He MOJIy4Yusa TaKoro Pa3BHUTHsI, KaK IMO3Ke B 00JaCTH TPO-
rpammHoOi paspabotku. B 1987 romy Kent bak u Bapn Kannunrem B3siu
uaen AJeKcaHzpa U pa3padoTayiv 1a0JOHbI MPUMEHUTEITHFHO K pa3padoTKe
IPOrpaMMHOr0 oOecredeHus: isi pa3paboTku Tpaduueckux 000J0UeK Ha
sa3pike Smalltalk. B 1988 rogy Dpux ['aMManaudan nmucath JOKTOPCKYO JIHAC-
CepTaIMIO MPHU LMIOPUXCKOM YHHBEPCUTETE 00 00IIel MepeHOCHMOCTH ITOMN
METOJIMKHU Ha pa3paboTky nmporpamm. B 1989—1991 rogax Jlxeitmc Kormnun
TPYIWJICS HaJ pa3paObOTKOW HAUOM JIJIs TporpamMmMupoBadus Ha C++ u omy0-
mukoBall B 1991 romy kaury Advanced C++ Idioms. B atom e roxy Dpux
["amma 3akaHYMBAET CBOIO JOKTOPCKYIO muccepTanuio u nepeesxkaer B CIIA,
rjae B cotpyaaudectse ¢ Puaapaom Xenmowm (Richard Helm), Pansdom JIxoH-
coroMm (Ralph Johnson) u JIxonom Bruccunacom (John Vlissides) myGnukyet
kuury Design Patterns — Elements of Reusable Object-Oriented Software. B
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ATOM KHHUI'€ ONMKCaHbI 23 madioHa NpOeKTHpoBaHus. IMEHHO 3Ta KHUTa cTajia
NPUYHHON pOCTa MOMYJSIPHOCTH IIA0JIOHOB MPOESKTUPOBaHUs [6].

MOo3KHO BBIICTUTH CIAEAYIOUINE KATETOPUHU YaCTO UCTIOIb3yEMbIX 11abI10-
HOB IMPOCKTUpOBaHus [6]:

1. Tlopoxnaromiue madIoHbI IpoekTHpoBanus (Creational design patterns).
JlarHbIe 11a0JI0HBI IPOSKTUPOBAHUS PEIIAIOT 33]]a91 CO3aHUs 00 BEKTOB
NPUMEHHUTENBHO K Pa3nYHBIM cuTaynusM. K JaHHO#N Tpymimme OTHOCST
ceAyroIIMe MabIoHbI: a0CTpaKTHOM (hadpuKa, CTPOUTEIEM, TPOTOTHIL.

2. CTpyKTypHBIE Ia0I0HBI — MIa0JI0HBI TPOSKTHPOBAHMS, B KOTOPBIX pac-
CMaTpPUBAETCs BOIPOC O TOM, KaK M3 KJIAcCOB U OOBEKTOB 00Pa3yrOTCs
6oJee kpymHbie CTpyKTyphl. [1labmonsr Ananrep, Moct, KoMmoHOBITHK,
Hexoparop, ®acan, 3aMECTUTEND OTHOCAT K IPYIIIIE CTPYKTYPHBIX.

3. TINoenenueckue 1radmonsl (behavioral patterns) — mraGa0HbBI TPOSKTH-
POBaHMUS, OMPECISIONINE AITOPUTMBI U CIIOCOOBI pearn3alui B3anMO-
JEUCTBUS Pa3IMUHBIX OOBEKTOB M KJaccoB. Llemoyka 0TBETCTBEHHOCTH,
Komanna, UaTepnperarop, Utepatop, [locpennuk, Xpanurens, Haburo-
JaTens u JIp.

B mabnone npoextupoBaHuss CHHITIEHTOH KJacC FapaHTUPYETCs, YTO
MO’KHO CO3/aTh TOJBKO OAMH IK3EMILISP TpeOyeMoro Kiacca, U Mpe1oCcTaBIIs-
€TCsI CPENICTBO ISl [TOJTyUYEHUs 3TOT0 dK3eMIusipa. CUHIIICHTOH MCTIONb3yeTCs
B ClyyaeX, Korja MpOrpaMMHOMY IPHJIOKEHHIO HEOOXOIUM TOJBKO OJIMH
00BekT TpeOyemoro tuna. Harpumep, BeieHue 011a104HOM HH(OpMaLnu, pe-
anu3alus Ceccui, K31 MPUIIOKEHHS, MEHEDKEp MeyaTH, JOCTYIl K anmnapar-
HOMY oOecrieueHuIo 1 T. 1. Hepenko oH ucnomib3yercst BMECTe C APyruMu 1iad-
noHamu (AOctpaktHOU (abpukoi, Ctpoutenem u Ilpororunom) s
o0ecrneveHns YHUKATbHOCTH UX dK3EMILISPA.

[Tpumep kmacca, peann3yromero maoioH npoekTrupoBaHusi CHHIIICHTOH:

public sealed class Singleton
{
private Singleton () { }
public static Singleton Instance
{
get { return InstanceHolder. instance; }
}
protected class InstanceHolder
{
static InstanceHolder () { 1}
internal static readonly Singleton instance = new
Singleton() ;
}
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AnbpTepHaTHBON 11a00HY npoeTupoBanusi CUHTIIEHTOH SIBIIsIETCS 00bIY-
HBIM cratnyeckuil kiacc. OpHAKO, MCIOJIb30BAHME CTATUYECKOIO Kiacca
HAKJIJbIBACT CJICTYIONINE OTPAHUYCHUS

® OH HE MOXKET OBITh HACJIICTHUKOM JIPYTUX KJIACCOB M PEaT30BbIBATH WH-
Tepdeich;

® HENb3s CO3AaTh K3EMIUIIP CTaTHUecKoro kiacca. CienoBaTenbHO, €ro
HEBO3MOXKHO MCIOJIb30BaTh B KAUECTBE MapaMeTpa UM BO3BPAIIa€MOr0
3HAYCHMSI.

[ITa6mon npoexktupoBanusi Gadbpuka (puc. 3.1), kak 1 CUHIJIICHTOH, OT-
HOCTTCSI K TPYIIIE MOPOKAAIONINX MA0I0HOB MPOEeKTHPOoBaHus. ®abpukoii sB-
JSIETCST KJIacC, KOTOPOMY JIeJIerMpOBaHa JIOTHKA MO CO3JaHHI0 00BEKTa ApY-
roro kimacca. OObIYHO OOBEKTHI KJIACCOB CO3AIOTCS HANPSAMYIO C MOMOIIBIO
BbI30Ba KOHCTPYKTOpa Kiacca. Ecimu a1 co3aanus 00beKTa Kiacca HeoOxo-
MO CO371aTh 00BEKThI-3aBHCUMOCTH (dependency objects) uim BBITIOJIHUTH
HACTPOMKY 00BEKTa MOCIIE CO3/JaHMs, TO B 3TOM Cliydae MPUMEHEHHUE 1abIoHa
npoekTrpoBanus Padpuka sBIACTCS 1EIeCO00PA3HBIM.

Ha pucynke 3.1 xmacc Client mist co3manust o0bekra ¢ uHTEpdeiicom
IProduct oopamaetcst k metoay CreateProduct kmacca Factory.

Puc. 3.1

[Tpumep paboTsl ¢ KaccoM Factory nmpuBeieH B cieayronieM mporpaMmm-
HOM KOJI€:
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public class Client

{

public static void Main()

{

IProduct pr = Factory.CreateProduct();

}

[ITa6on Dacan oObeAUHSIET TPYMITY OOBEKTOB B paMKax OJTHOTO CIIEITHU-
aNM3UpOBAaHHOTO MHTEp(eiica U mepeagpecyeT BbI30BBI €r0 METOJIOB K 3TUM
o0bekTaM. 111absioH ncnonb3yercs ecium HeoOXOAUMO:

® YIPOCTUTH JOCTYII K CJIO)KHON CHUCTEME;
® CO3/1aTh PA3JIMYHbIC YPOBHU JOCTYMA K CUCTEME;
® YMEHBIIUTH YUCIIO 3aBUCUMOCTEN MEXKYy CUCTEMON U KIIUEHTOM.

Hasznauenune ®acana — co3narh uHTepdeiic, coaepkammii METOabl AJIs
pelIeHus OnpeIeéHHON 3a1aull WM TPEJOCTaBISIONINI OnpeAenéHHY0 ab-
CTPaKIMIO UCXOJHOU cucTeMbl. Dacal MO3BOJSET CKPHITh CI0KHBIE B3aUMO-
NEeUCTBUSL OOBEKTOB JIJIsl PEIICHUS ONPEICICHHON 3a/1aun. JTO IO0CTUTAETCS 3a
CYET CIIEYIOIIEro:

e Tiepeajpecalrs BbI30BOB HHTep(deiica madioHa 00beKTaM CUCTEMBI;

® yMEHBIICHUE YUCIIa TApaMETPOB METO/Ia MTOICTAHOBKOM 3apaHee onpeie-
JICHHBIX 3HAYCHUIA;

® CO3JIaHHE HOBBIX METOIOB, KOTOPBIC OOBEIUHSIOT BEI30BEI OOBEKTOB CH-
CTEMBbI U/UJIA JOOABJISIOT CBOIO JIOTHUKY;

® COKPBITHE YaCTH MCXOJHBIX METOJIOB U CBOMCTB BBUJY TOTO, YTO HE WUT-
paroT PoJIv JJI PEIICHUS TTOCTABJICHHOMN 3a/1auu.

[Hlabnon Apantep (puc. 3.2) mpenHa3HA4eH sl MPUBEICHHUS HHTEP-
¢etica oObekTa kK TpedyemMoMy BUY. JlaHHBIN 11a0JI0H IPUMEHSIETCS B CIIEIY-
IOLUX CIyJasx:

® CyIIECTBYIOIMMA 00BEKT, HA3bIBAEMBIN aJaNTUPYEMBIM, MPEIOCTABIISICT
Heo0XxoauMble (PYHKIIMH, HO HE TIOJIIEPKUBAET HYKHOTO UHTep(deiica;
® HEM3BECTHO 3apaHee, ¢ KakuM uHTepdericamu npuaeTcs padoTarh ajgan-

TUPYEMOMY OOBEKTY;

e (opmaT BXOJHBIX WJIM BBIXOJHBIX JIAHHBIX METOJA HE COBMAAACT C Tpe-

OyeMbIM.
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Adaptee

Client <<interface>>
ITarget

+SpecificRequest()

+Request()

Adapter
+Request()

Request() invokes
SpecificRequest()

Puc. 3.2. lllabnon npoexmuposanus Aoanmep

Habmronarens (Observer) — moBeeHYECKHiA 1A0JOH MPOSKTUPOBAHMUS
(puc. 3.3). Co3gaer MexaHU3M Yy KJ1acca, KOTOPBIH MO3BOJISET MOJTy4YaTh OIOo-
BEIICHHUS OT APYTUX KJIaccOB 00 M3MEHEHHU WX COCTOSHHS, TEM CaMbIM
HaOmonas 3a Humu. [llabnon mpoektupoanust HaGnromatens mmupoko uc-
MOJIb3YETCSI B COOBITHMHON apXUTEKTYpPE OKOHHBIX MPUJIOKEHUN ¢ Tpaduye-
CKUM UHTEp(pericoM Moab30BaTeNs.

<<interface ==
Dhservable

+addObserverio: Observer)
+Removedbserver{n: Observer)
+hokifyObservers

i

ConcreteObservable

-observers: Observer(] 0..* <<interface ==
+addObserverio: Observer) Observer
+Removedbserver{n: Observer)

+hokifyObservers &

ConcreteObserver

BrizbiBaeT MeToa HadleEvent() Ij

v Kawaoro HabnmaaTeENA +HandleEvent()

Puc. 3.3. lllabnon npoexmuposanus Habrooamenw
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3.4. BHeapeHue 3aBUCUMOCTH

BHeapenue 3aBUCHMOCTH — MPOLECC MPEIOCTABICHNS BHEIIHEN 3aBU-
CUMOCTH IPOrPAMMHOMY KOMIIOHEHTY. BHeipeHne 3aBUCUMOCTEN MO3BOJISET
YMEHBIINTh CHJIBHOE CBA3BIBAHHE MEXKY MPOrPAMMHBIMU KOMIIOHEHTAMM.
BwmecTo ecTKoro KogupoBaHus 3aBUCUMOCTEN (Harpumep, JipaiiBepa KaKkoii-
60 6a3bl JaHHBIX ), BHEAPSETCA CIUCOK CEPBHCOB, B KOTOPHIX MOXKET HYXK-
JaThCsl KOMIOHEHT. [1ocie 3Toro cepBUCHI MOAKIIOYAIOTCS TPETHEN CTOPOHOIA.
Takol moaxoa obecrieurBaeT Jydlliee yrpaBieHue Oy 1yluMi U3MEHEHUSIMU
U pelieHue mpooseM B pa3padaTbiBacMOM ITPOrPaMMHOM OOecrieueHuu [7].

OTH QYHKIUU HA3BIBAIOT CKEO3HOU (hyHKyuoHanvHocmouio (Crosscutting
CONCErns), MOTOMY YTO OHHM OKa3bIBAIOT BIMSHUE HA BCE MPUIIOKEHHE H, IO
BO3MOKHOCTH, JOJDKHBI pEau30BbIBATbCA LEeHTpalm3oBaHHO. Hampumep,
€CJIM KO, (POPMHUPYIOIINI 3aMMHCH KypHaJIa U BBIMOJHSIOIINN 3aIIUCh B XKYp-
HaJIbl IPUJIOKEHUS, pa30pOCaH MO Pa3HbIM CJIOSIM U YPOBHSM, B CIIy4ae U3Me-
HEHUs TpeOOBaHUI, CBI3aHHBIX C 3TUMHU BOIIPOCAMU (HaIIpUMep, IEPEHECEHUE
KypHaJla B Ipyroi Kartajor), IpuJIeTCcsl UCKaTh U OOHOBIISITH COOTBETCTBYIO-
M KOJI ITO BCEMY MPUIIOKEHHUIO.

e AyreHTudukanus u apropusanus. Kak npaBuibHO BIOpAaTh CTPATETHIO
ayTeHTU(PUKALUK M aBTOPU3ALMU, Mepeaadd UACHTU(PUKALMOHHBIX
JAHHBIX MEX]Y CJIOSIMU M YPOBHSAMHM U XPaHEHUS YOCTOBEPEHUI MOJIb-
30BaTeNEn.

e Ksmmposanue. Kak npaBuibHO BEIOpaTh TEXHUKY KAIIMPOBAHHUS, OTIPE-
JEUTh JaHHbIE, OJIEKAIIME KAIIMPOBAHUIO, TJI€ KAIIMPOBATh IaHHbIE
U KaK BbIOpaTh MOAXOASILYIO OJUTUKY UCTEUEHUSI CPOKa IEHCTBUSI.

e (Casa3b. Kak npaBuiibHO BEIOpATh MPOTOKOJBI JIs1 CBSI3U MEX]LY CIIOSIMU
U YPOBHSAMHU, OOECIIEUEHUs CJIadOro CBA3BIBAHUS MEXIY CIOSIMHU, OCY-
IIECTBJIEHUS] aCHHXPOHHOI'O OOMEHa JJaHHBIMU U Nepeadyd KoHpuIeH-
LMAJbHBIX JaHHBIX.

e VYmpasnenue kKoHpurypanueil. Kak BoIIBUTb JaHHBIE, KOTOPBIE TOKHbI
OBITh HACTPAMBAEMBIMH, IJIE U KaK XPaHWUThb JaHHblE KOHPUTYpaLHH,
KaK 3allyIaTh KOHPUACHIIMATbHBIC TaHHbIE KOHPUTYpaIi U KakK 00-
pabaThIBaTh UX B CEPBEPHOM (pepMe UiTh KIacTepe.

e VYnpasneHue uckioueHusiMu. Kak o6pabaTeiBaTh U MPOTOKOIUPOBATD
MCKJTIOYEHHS 1 00eCIiedrBaTh YBEJOMJICHUS B Cllydae HEOOXOJUMOCTH.

e [IpoTokonupoBaHue U UHCTpyMeHTHpoBaHUE. Kak BbIOpaTh HaHHBIE,
nojjiexalife MpPOTOKOJIUPOBAHUIO, KaK CHENaTh MPOTOKOJUPOBAHHE
HACTPAMBAEMbIM, U KaK ONPEIECIUTh HEOOXOAUMBIA YPOBEHb HUHCTPY-
MEHTUPOBAHMUS.
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e [IpoBepka KOPpEKTHOCTH BBOJUMBIX JaHHBIX. Kak ompenenuts, rie u
KaK MPOBOJUTH KOPPEKTHOCTh NAaHHBIX; KaK BBIOpATh METOAMKH JIJIS
MPOBEPKHU AJUHBI, TUana3oHa, opMaTta U THIA; KaK MPEIOTBPATUTD U
OTKJIOHUTH BBOJI HEIOMYCTHUMBIX 3HAUYCHUN; KaK OYUCTUTH MOTECHIU-
aJIbHO 3JIOHAMEPEHHBIN U OMACHBIN BBOJI; KaK ONPEACIUTh U TOBTOPHO
UCIIOJIb30BaTh JIOTMKY MPOBEPKUM KOPPEKTHOCTU JAHHBIX HAa Pa3HBIX
CJIOSIX ¥ YPOBHSIX MPUITIOKECHHUS.

Apxurextyphbiii madaon Dependency Injection (puc. 3.4) MoxeT ObITh
UCIOJIb30BAaH JJIsl BHEJIPEHUSI SK3EMILUISIPOB 3JIEMEHTOB CKBO3HOM (DYHKIIHO-
HAJIBHOCTHU B MPUJIOKEHUE HA OCHOBAaHUU JJAHHBIX KOH(UTYpaluu. ITO 03BO-
nseT 0e3 TpyAa U3MEHSTh UCIIOJIb3YEMbIE B KKJIOM MOJCHCTEME 3JIEMEHTHI
CKBO3HOU ()YHKIIMOHAIBHOCTH 0€3 HEOOXOIMMOCTH MTOBTOPHON KOMIMIISAIIUN
U pa3BepThIBaHUS NpuioxkeHus. bubmmoreka UNity rpynmbl pa3paboTInkoB
Patterns & Practices oOecneunBaeT TMOJNHYIO MOACPKKY IIa0IIOHA
Dependency Injection. K npyrum momynspHbiM Oubanorekam Dependency
Injection otHOCATCS StructureMap, Ninject u Castle Windsor.
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®

Puc. 3.4. Koumeiinep 3asucumocmelii

OCHOBHBIM 00BEKTOM JIFO00M OMOIMOTEKH, peaTu3yIoIIeH 1m1a0I0H BHE/I-
PEHUS 3aBUCHUMOCTH, SIBJISICTCS KOHTEHHEp 3aBucumocten. KonrenHep 3aBu-
cuMocCTel aBisieTcst pabpuKoii, KOTopas Co37aeT 0OBEKTHI TPEOyeMOTo THIa
naHHbIX. KoHTElHEP NOAAEPKUBAET ABA METOAA!

1. Resolve. [lannbpiii MeTOA BO3BpalIacT OOBEKT TPEOYEMOro THIIA
JTAHHBIX, aBTOMATUYECKH pa3periasi 3aBUCUMOCTH.

2. Register. JlaHHBII METOJ PETUCTPUPYET AOCTYITHBIC HHTEP(EHUCHI
Y COOTBETCTBYIOIIIME UM peasin3aliii. B HEM Tak ke yKa3bIBalOTCs
napaMeTpbl KOHCTpYKTOopa. [ToMrUMO 3TOr0 B 3TOU METOJIE TaKXKe
MOXKET 3a7]aBaThCsl HAYAJIbHOE COCTOSTHUE 00BEKTa, BKIIIOYAs 3HA-
YEHUS CBOWCTB U TOJIEH.
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[Tpumep mporpaMMHOI KOH(UTYpaIIH KOHTEHHEPA 3aBUCUMOCTEH:

UnityContainer ¢ = new UnityContainer();
c.RegisterType<ISender, SMSSender>( new InjectionProp-
erty ("Recipient", "+792343523243"));

ISender n = c.Resolve<ISender>();

AJbTEpHATUBOM UCIIOB30BaHUS MeTo1a Register spiusercs koHGUrypu-
poBaHUs KOHTeMHepa 3aBucuMocteid B XML-daiine. JlaHHBINA MOAX0d SBIIS-
eTcst 6oJee THOKUM | TTO3BOJISIET MEHATH pealu3alui HHTEp(EicoB, a TakKe
napaMeTpbl KOHCTPYKTOpa U COCTOsIHUE 00BheKTa 6e3 MepeKOMITHIISIIUH TIPO-
IrPaMMHOTO MpuIoXKeHwus [8].

[Tpumep koHpUTYparmOHHOTO (aiiia KOHTeHEepa 3aBUCUMOCTH
<unity>
<containers>
<container name="container">
<types>
<type type="Abstract.IPaymentProvider, Abstract"
mapTo="Robokassa.RobokassaUrlManager, Ro-
bokassa">
<lifetime type="singleton"/>
<constructor>
<param name="login">
<value value="Banokin"/>
</param>
<param name="passl">
<value value="wydxsgd23F"/>
</param>
<param name="pass2">
<value value="nfnnsf65G"/>
</param>
</constructor>
</type>
</types>
</container>
</containers>
</unity>

UnityContainer c = new UnityContainer();

UnityConfigurationSection s = (UnityConfigurationSection)ConfigurationMan-
ager.GetSection("unity");

s.Configure(c);

IPaymentProvider n = c.Resolve<IPaymentProvider>();

KonTeitHeps! 3aBUCHUMOCTEH CITOCOOHBI CO3/1aBaTh OOBEKTHI TUIIOB, KTO-
pBI€ HE yKa3aHbl B MX KOH(HUTypamuu. ITO BO3MOXKHO B T€X CIydasx, KOTJa
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3aBUCUMOCTH TpeOyeMoro THIAa JaHHBIX MPUCYTCTBYIOT B KOH(UTYpaIuu
KOHTEHUHEPA.

3.5. Mpo6nemMHo-0pueHTMPOBaHHOE NPOEKTUPOBaHUE

Co3nanue cxembl JTaHHBIX SIBJISIETCS Ba)KHOM COCTABIISIIOLIEH IMPOEKTa
IporpaMMHoOro ooecnedyeHus. s co3ganus cxeMmbl JaHHBIX HEOOXOIUM aHa-
U3 npeaMeTHou obnactu. Cxema TaHHbBIX COJEPIKUT MepeYeHb CYIIHOCTEN U
OoTHOLIEHUH. Mozienb TaHHBIX YacTo u300paxkaercs cpeactsamu sizbika UML
unu Habopom ER-guarpamm. B mpouecce npoekTupoBaHus MOJEIb JaHHBIX
HBOJIIOLIMOHUPYET. [leTanu3upoBaHHasi MOJEIb MOXKET YTOUHSATH CIIOCO0 Xpa-
HEHUS JAHHBIX B TOM WJIM HHOM XPaHUJTUIIIE.

bonee KOMIUIEKCHBIN ITOAXOIOM K CO3IaHUIO MOJEIN MAaHHBIX SIBIISIETCS
MpoOJEMHO-OPUEHTUPOBAHHOE MpoeKTHpoBaHue. [IpobiieMHO-OpUeHTHPO-
BaHHOE nIpoekTupoBanue (Domain Driven Design) — 3To 00beKTHO-OpHUEHTH-
POBAHHBIN METOJ IPOSKTUPOBAHUS JIJISI CO3JaHUS MOJICIH TTPEAMETHON 00J1a-
cTu. B 3T Mozenu cofepKutcs peaau3anus He TOJIbKO CXeM 00BEKTOB, HO
OouzHec-n1oruku. B Mozmenu mpeameTHon o6iactu Haubosiee TOYHO pean3y-
I0TCS pealibHbIe YCJIOBHUSI BEACHHUS OW3Heca B BUJE MPOrpaMMHOroO koja. B
nporecce pa3padoTKX MOJIEIH MTPEAMETHOM 001aCTH IPOUCXOIUT B3aUMO/IEH -
CTBHE MEX]Yy CIENHAIMCTaMU B 00acTh MHMOOPMAIIMOHHBIX TEXHOJIOTUHA U
AKCIIepTaMu MpeAaMeTHON obnacT. [Ipu COBMECTHON yCTaHABIMBAETCS TaK
Ha3bIBaeMbIii 00IIeynoTpeOuTebHBIN 136K (Ubiquitous language), B koTopom
3HAYCHUS CJIOB OJMHAKOBO TMOHSTHBI IS TIPEACTaBUTENICH pa3HbIX 00JacTei
3HAHWH ¥ OTCYTCTBYET ABYCMBICICHHOCTH SI3BIKOBBIX KOHCTPYKIIMH, UCKITIO-
YCHBI BCE TEXHUYECKHE KaproHu3msr [9].

B nmpo0neMHO-OpuEeHTUPOBAHHOM TTPOSKTHPOBAHUN UCIIOJIB3YIOTCS CJIe-
TYFOIIHE TIOHSTHS:

1. Orpannuennbiii koHTekct (bounded context). OO6wrYHO T™IPO-
rpaMMHbBIE POAYKTHI UCIIOIB3YIOTCS B OU€Hb OOIIMPHBIX MPEIMETHBIX 00J1a-
cTsX. Mexmy HEKOTOphIMH chepamMu IeITeTbHOCTH MOTYT UMETh MECTO pa3-
JUYHBIC TOJKOBAHUS TOTO WJIM MHOTO SIBJICHHS, TEpMHUHA WK Tipotecca. [lox
OTpaHUYCHHBIM KOHTEKCTOM MOHMMAETCS Ta YacTh OOIIMPHOMN MPEIMETHOM
00J1acTu, 711 KOTOPO#M CO3AaeTCsl MOJIETTb.

2. CymHocTs (entity) — 370 00BEKT, KOTOPBIH MOXET ObITh YHHU-
KaJlbHO uAcHTUHUIIMpoBaH. CyIIHOCTH UMEIOT WISHTUYHOCTh, COCTOSIHUE U
NOBeACHUE (CITOCOOHOCTh M3MEHSATHh CBOE COCTOSIHUE WIJIH COCTOSIHHE JPYTHUX
00beKTOB). OOBIUHO CYUTHOCTH PEATU3YIOTCA KaK KJIaCCHhI.

3. Oo0nekr-3HaueHue (value object) — 3To 00beKT, HACHTHYHOCTD KO-
TOPOTO ONPEIENSIETCS UCKITIOUUTENbHO 3HAUEHHUSIMU €r0 aTpuOyTOB. OOBEKTHI
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3HA4YEHUS MCIOJIb3YIOTCS JUIsl ONMCAaHMs CBOWCTB CyIIHOCTEH. B mporpamm-
HOM KOJIe peain3yeTcsi Kak Hen3MeHsseMblii 00bekT (Immutable object) ITocne
CO3/1aHUS BHECEHHE U3MEHEHUN B OOBEKT 3HAUCHHSI HEBO3MOXHO, a B CIIy4ae
HEO0OXOIUMOCTHU CO3AAETCS HOBBIA OOBEKT 3HAYCHHUS.

Arperar (agregate) — o0bEKT, UMEIOIININ CIIOKHYIO BHYTPEHHIOIO Hepap-

XHUYECKYIO CTPYKTYypy. Arperar obiamgaeT BCEMHU CBOWCTBAMHU CYIITHOCTH, H
00BEKT arperata oopadaTbiBaeTCs Kak cymHocTb. Kopens arperara (agregate
root) — 370 00BEKT, Yepe3 KOTOPBI MPOUCXOAUT OOpaIIeHHUEe KO BCEM BHYT-
peHHuUM oO0beKkTaM. ClielyeT pa3andarh arperaTbl 1 0ObIYHbIE cUCKU. KopeHb
arperara MOMHMO CCBUIKM Ha KOJUICKIIMIO COJEPKUT TaKKe METOMABI s
yIpaBIeHUS KOJUIEKIHEH 3aBUCUMBIX 00BheKTOB. [IprMepom arperata MoxkeT
ObITh 00BEKT 3aka3 (puc. 3.5), KOTOPBIM COAEPKUT NMEPEUYECHb MOAYMHEHHBIX
AJIEMEHTOB (3aKa3aHHBIX MO3UIHI).

Puc. 3.5. Aepecam

4. Cepsuc (Service) — oneparusi, y KOTOPOH HET HICHTHYHOCTH M
KU3HEHHOI'0 LIMKJIA (OTCYTCTBYET COCTOSIHUE). ECM JIOrMKy HEBO3MOXKHO OT-
HECTH HHU K OJTHOM M3 CYITHOCTEH B MOJENIH MPEAMETHOM 00JIaCTH, TO TaKas
JIOTHKa peanu3yercs B BUJE cepBuca. [1aBHON (PyHKIIMOHAIBHOCTBHIO CEPBU-
COB SIBJISIETCSI CIIOCOOHOCTh U3MEHUTh COCTOSIHUE CylIIHOCTel. Pe3ynbraT pa-
OOTBI cepBHUCa HE 3aBUCUT HU OT MPEABIAYIOMINX O0OpalleHUi K HEMy, HU OT
TOr0, K KAKOMY HMEHHO SK3eMILISIPY CepBHCca IPOoU301LIo oOpaiieHue. Yacro,
HO HE BCEr/la CEPBUCHI PEATTU3YIOTCS KaK KJIacChl CO CTATUYECKUMHU METOJAMHU.

Mopaenb B mpoOJIeMHO-OPUEHTUPOBAHHOM TMPOEKTUPOBAHUU HE BKIIIO-
YaeT JIOTUKY, PealM3yIOIlyI0 XpaHeHHe JaHHbIX. [{J1s1 peanuzanuu qaHHOM J10-
TUKH UCIIOJIB3YETCS 11a0JI0H TPOSKTUPOBAHUSI peno3uTopuit (puc. 3.6) — cre-
UadbHBIA (pacan, CKpHIBAIOIIMNA JIOTUKY JOCTYNa K XPaHWIUILE JAaHHBIX.
Hcnonb30BaHus perno3UTOPHs MO3BOJSET B Cilydae HEOOXOAMMOCTH MEHSTh
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peaM3alii0 XPAaHCHHS W TIOJyYCHUS JaHHBIX, HE 3aTparuBas MOJE/b Mpe/-
METHOI 00JI1aCTH.

Puc. 3.6. Penozumopuii

JIuctunr 1. HlabnouHbI uHTEpdEiic peno3uTopus
public interface IGenericRepository<T> where T : class

{

IQueryable<T> GetAll ()

IQueryable<T> FindBy (Expression<Func<T, bool>> pred-
icate);

void Add(T entity);

void Delete (T entity);

void Edit (T entity);

void Save () ;

JivicTuHT 2. lpuMep peanmsauumM mHTepderica perno3mTopud
public class GenericRepository<T>
IGenericRepository<T>
where T : class

{
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private JobContext entities;
public GenericRepository(string connectionString)

{

_entities = new JobContext (connectionString);
_entities.Database.Initialize (true);

public virtual IQueryable<T> GetAll ()
{

IQueryable<T> query = entities.Set<T>();
return query;

}

public IQueryable<T> FindBy(System.Ling.Expres-
sions.Expression<Func<T, bool>> predicate)

{

IQueryable<T> query = enti-
ties.Set<T> () .Where (predicate) ;
return query;

}

public virtual void Add(T entity)

{
_entities.Set<T>() .Add(entity);

}

public virtual void Delete (T entity)
{

_entities.Set<T>() .Remove (entity);

}

public virtual void Edit (T entity)

{
_entities.Entry(entity) .State = System.Data.En-

tityState.Modified;
}

public virtual void Save ()

{

_entities.SaveChanges () ;
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Ha mpakTrke (0coOeHHO B HEOOIBIMX MPOEKTAX ) MOJCIb MPEIMETHON
o0JjacTu He BCErJa MOJIHOCTHIO IEIeCO00pa3HO U30JIMPOBATh OT UCIOJb3Yye-
moro xpanwmmmia. Kiacc Rubric, mpuBenenHsiii nanee, cCOaepXutT aTpuOyTHl,
KOTOPBIEC YKA3bIBAIOT HA TIEPBUYHBIN KIIOY B TaOJIHIIE:

public class Rubric
{
[Key]
public int Id { get; set; }
[Required (AllowEmptyStrings = false)]
public string Name { get; set; }
public DateTime Posted { get; set; }
[Required (AllowEmptyStrings = false) ]
public string Description { get; set; }

public string Redirect { get; set; }

public virtual ICollection<Article> Articles { get;
set; }
}

[Ipu npoekTupoBaHUU MOJACIH MPEAMETHON O0JacTU CIENyeT YAEHsATh
BHUMaHUE TEM OIrPaHUYECHUSIM, KOTOPBIE HAKJIAIBIBAIOT CPEICTBA peATH3ALIUU
MIPOTPaAaMMHOTO MPOAYKTa. ECIIM TaHHBIC OTpaHWUYCHUS HE YIUTHIBATh, TO B pe-
3yJbTATe MPOCKTUPOBAHUS MOKET MOTYUUTHCS YUCTO aHATUTHYECKASI MOJIEb,
peanu3oBaTh B MPOrPAMMHOM KOJI€ KOTOPYIO OYyJIeT BeChMa 3aTPyAHUTEIBHO
WM HEBO3MOXKHO. Mojiesib MpeIMEeTHOM 00J1aCTH B MPOTPAMMHOM KOJI€ MO-
KeT ObITh pealin30BaHa B BUE OUOIMOTEKH KIaCCOB.

3.6. KoMnOHeHTHble apXMTEKTYpPHbIe CTUMK

KOMITOHEHTHBIE apXUTEKTYpPHBIE CTUJIM OMMCHIBAIOT IIAOJIOHHBIE CIIO-
coObl OpraHu3alyy MPOrpaMMHOro oOecrieyeHus: B BHJIe€ Habopa Mmporpamm-
HBIX KOMIIOHEHTOB.

Haubosee pacipocTpaHeHHBIM KOMIIOHEHTHBIM apXUTEKTYPHBIM CTUIIEM
asisierca ctiiib Knuent-Cepsep. [IporpamMmmuas cucrema pasaensercs Ha 1Ba
MIPUJIOKEHUS, TAE€ KIMEHT BBINOJIHIET 3alpOoChl K cepBepy. Bo MHOrux ciy-
yasix B pOJIM CepBepa BbICTyNaeT 0a3a JaHHbBIX, a JIOTHKA MPUIIOKEHUS Tpei-
CTaBJICHA MPOLEAYPaMU XPAHCHHUS.

Hcroprueckn apXUTEKTypa KJIMEHT/CEpBep MpelCTaBisieT co0oil mpo-
IrpaMMHOE TPHIIOKEHHE ¢ TpaduueckuM UHTepdeicoM MoJib30BarTesis, oOMe-
HUBAIOIIEECs TaHHBIMH C CEPBEPOM 0a3bl TaHHBIX, HA KOTOPOM B (hopMe Xpa-
HUMBIX TPOIEIYp PAcCIOiaraeTcsi OCHOBHAS YacTh OW3HEC-JIOTMKH, WU C
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BBIZICIICHHBIM (DaiiyioBBIM cepBepoM. Eciu paccmarpuBath 6osiee 00001IEHHO,
APXUTEKTYPHBIA CTUIIh KJIUEHT/CEPBEP OMUCHIBACT OTHOIICHUS MEXTY KIUCH-
TOM M HECKOJILKMH CepBEpaMHU, TJe KINCHT HHUIUUPYET OJWH WJIH 0oJiee 3a-
MIPOCOB, OXKHUAACT OTBETHI U 00pabdaThIiBaeT WX mpu noxydeHur. OOBIYHO cep-
BEp aBTOPHU3YET MOJIb30BATENS M 3aT€M MPOBOJUT 00pabOTKY, HEOOXOAUMYIO
IUIA TIOJTydeHus pe3yabTaTa. i CBA3H ¢ KIIMEHTOM CEPBEP MOKET UCTOIb30-
BaTh IIUPOKHUI THAna3oH MPOTOKOJIOB U ()OPMATOB JTaHHBIX.

OcCHOBHBIE TPEUMYIIIECTBA APXUTEKTYPHOTO CTUJISI KIIHEHT/CEPBED:

e bonbmas 6e3omacHocTh. Bee maHHbIE XpaHSTCS Ha cepBepe, KOTOPBIN
OOBIYHO O0eCTeurBaeT OOJBIINI KOHTPOJIb 0€30MaCHOCTH, YeM KJIUEHT-
CKHE KOMIbIOTEPHI.

e [lenTpasm3oBaHHbIA TOCTYN K JAaHHBIM. [[OCKOJIBKY JaHHBIE XpaHATCS
TOJIBKO Ha CEpBEpe, aAMUHUCTPUPOBAHNUE JTOCTYIA K JaHHBIM HAMHOIO
IpPOIIIE, YEM B JIFOOBIX IPYTUX apXUTEKTYPHBIX CTHIISX.

e IlpocTtora oOcmyxxuBaHus. Ponu 1 OTBETCTBEHHOCTh BBIYMCIUTEIBHON
CUCTEMBI pacHpeeleHbl MEXIAY HECKOJIbKUMU CepBEpaMH, OOLIAtOUIH-
MHUCS APYT C IPYrOM IO ceTH. brarogapst 3ToMy KJIMEHT rapaHTUPOBAHHO
OCTaeTCsl HEOCBEIOMJIEHHBIM M HE MOJBEPKEHHBIM BIHUSIHUIO COOBITUH,
MIPOUCXOJISIINX C CEPBEPOM (PEMOHT, OOHOBJIEHHUE JIUOO MEPEMEILLIEHNUE).
MHoroypoBHeBasi 1 3-ypOBHEBasl apXUTEKTypa SBISIIOTCA CTHUISIMU pa3-

BEPTHIBAHUS, OIMCHIBAIOLIUMU pa3fiesieHne (PyHKINOHATIbHOCTH Ha CETMEHTHI,
BO MHOI'OM AHAJIOTMYHO MHOT'OCJIOMHOW apXUTEKTYpE, HO B JAHHOM Cllydae
3TH CETMEHTHI MOTYT (PU3WYECKH pa3MeEIIaThCs Ha Pa3HbIX KOMIBIOTEpax, UX
Ha3bIBAIOT YPOBHIMU.

CepBHC-OpHEHTHPOBAaHHAsA KOMIIOHEHTHAsI apXUTEKTypa SBJISIETCS YacT-
HBIM CIIy4aeM KJIMEHT-CEPBEPHON apXUTEKTYpbl, B KOTOPOH POJIb CEPBEPHOTO
KOMITOHEHTA BBITIOJTHSIET HA0Op BEO-CEPBHUCOB, a POJIb KJIMEHTA — MOTPEOUTEIh
BE0-CEpPBUCOB.

3.7. CoyeTaHme apXMTEKTYPHbIX CTUNEN

ApXHUTEKTypa NpOrpaMMHON CUCTEMBI TPAKTUYECKN HUKOT'1a HE OTPaHuU-
YeHa JIMIIb OJJHUM APXUTEKTYPHBIM CTHUJIEM, 3a4aCTyIO OHA SBJISIETCS COYETa-
HUEM apXUTEKTYPHBIX CTHIJIEH, 00pa3yrolmx MOJHYyI cuctemy. Hampumep,
MOXeET cyilecTBoBaTh SOA-IM3aliH, COCTOSIIMI W3 CEPBHUCOB, MpHU pa3pa-
00TKE KOTOPBIX HCIIOJIb30BAIACh MHOTOCIIOMHAS apXUTEKTypa U OOBEKTHO-
OpUEHTHUPOBAHHBIN apXUTEKTYpHBII cTUIb. CoueTaHne apXUTEKTYpPHBIX CTH-
Jed Takke Mosie3Ho npu noctpoeHun WHtepHer BeO-mpunoskeHui, rue
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MO>KHO JOCTUYb 3 (HEKTUBHOTO pa3/ieieHns (PYyHKIIMOHATHHOCTH 32 CUET MPH-
MEHEHUSI MHOTOCJIOHOTO apXUTEKTYPHOTO CTUJIS. TakuM 06pa3oM MOKHO OT-
JICJIUTH JIOTUKY MPEACTABICHUS OT OM3HEC-JIOTUKU U JOTHKHU JTOCTyNa K JaH-
HbIM. TpeboBaHus 6€3011aCHOCTH OpraHU3alMK MOTYT 00YCJIOBIMBATH KO0 3-
YPOBHEBOE pa3BepThIBaHHE NPUIOKEHUS, TM00 pa3BepThIBaHUE ¢ Oojee YeM
TpeMsl YPOBHSMHU.

N

o~

3.8. [lononHuTenbHbIe UCTOYHMUKK

. Developer's Guide to Dependency Injection Using Unity. URL.:

http://msdn.microsoft.com/en-
us/library/dn223671%28v=pandp.30%29.aspx

. Patterns & practices - Unity - Home. URL.: https://unity.codeplex.com
. Microsoft patterns & practices. URL.: http://msdn.microsoft.com/ru-ru/li-

brary/ff921345.aspx
. ASP.NET | The ASP.NET Site URL.: http://asp.net
. Synchfusion  E-Books.  URL::  https://www.syncfusion.com/re-

sources/techportal/ebooks
3.9. KoHTponbHbIe 3aaaHuA

Nzyunte apxutektypy MVC na npumepe nndpactpykrypsr ASP.NET

MVC. Hcnonb3ye TOMOTHATEIBHBIE HCTOYHUKH, CO3aTe BEO-TIPHIIOKCHHE,

HCTIONB3YIOIIEe apXUTEKTYpHBIE 1a010Hbl BHeapenue 3aBucumMocTtu u Pero-

3UTOPUH.

3.10. KoHTponbHble BONpoChI

Kakune cymecTByrOT TUIIBI KIIMEHTCKAX MTPOTPAMMHBIX MPUIIOKEHUIN?
Ha xakue rpymnmbl MOXKHO pa3leluTh PaclpOCTPAHEHHBIE 1a0JIOHbI
POEKTUPOBAHUS?

Yewm oTiiuaeTcs apXUTEKTYPHBIN CTUIIH OT MIA0JIOHA MPOEKTUPOBAHUS?
SBnsieTcss M 1M1a0JI0H MPOEKTUPOBaHUS Perno3utopuii 4acTHBIM CITy-
yaeM 1madiona ®@acan? Kakue omepanuu mojaepxuBaeT madiion "pe-
no3uTopui'?

[lo xakuM MpU3HAKAM OMNPENETUTh, YTO OOBEKT SIBISAETCA OOBEKTOM
3HaueHus? Kak OOBEKThl 3HAUYEHHSI PEATU3YIOTCS B MPOrPaMMHOM
xone?
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6. Kakoe HazHayeHHe MMeeT arperar B IpoOJIEMHO-OPHEHTUPOBAHHOM
MPOEKTUPOBAHUH?

/. KakuMu OCHOBHBIMH XapaKTEpPHUCTHKaMHU OOJaJAaeT CYIIHOCTh B IpO-
0JIEeMHO-OpUEHTUPOBAaHHOM TpoekTupoBaHun? Kak oHa peanusyercs B
IPOrpaMMHOM KOJ€E?

8. Uem oTnuyaeTcsi MHOTOCIIONWHAS apXUTEKTypa OT MHOTOYPOBHEBOM?

9. Kakoil apXUTEKTYypHBIM CTHJIb pean30BaH B P2P-niporpaMMHBIX TIpH-
JIOKEHUSIX?

10.Kakue orpaHuueHUs HAKJIAIbIBAET MHOTOCIONHBIA apXUTEKTYPHBIN
CTWJIb Ha CBS3b MEXAYy MOoAyIsiMU? Uem oTaudaeTcsi CTPOruil MHOTrO-
CJIOVHBIM CTWJIb OT HECTPOIrOro?

11.Kakue 3agaud pemarTcs C MOMOUIbI0 apXUTEKTYpHOIo HIabjoHa
"BHenpenue 3apucumoctu"? Kakue cyimecTByroT ciocoobl KOHPUTypa-
1M1 KOHTEMHEpa 3aBUCUMOCTEM?

12.Yto Takoe ckBo3Has (PyHKIMOHAIBHOCTH B MPOTPAMMHOM oOecreue-
Hun? Kakue pemeHus mo3BosIoT €€ peaan30BbIBaTh?
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4. CepBUCHO-OPUEHTMPOBAHHAA apXUTEKTypa

4.1. O6wume cBeAeHMA 00 MHTErpaLUK NPOrpaMMHbIX NPUNOXKEHUNA

[Tpubmm3uTensHo 10 1980 IT. mporpaMMHbIE NPUIIOKEHUS ISl TPEANPHU-
SATHIA B OOJIBIIION CTETICHU OBLIM OPUEHTHPOBAHBI HA aBTOMATH3AIINIO BBIOJ-
HEHUS MOBTOPAIOIIMXCS 3a7annil. B mocnenytoiye BepMs MOSIBUIUCH TTOHU-
MaHHE BO3MOXHOCTHM pealn3alui  OU3HEC-TIPOLIECCOB  MOCPEICTBOM
MPOTPaAMMHOTO OOECIeYeHUs, U KaK CJICACTBUE MOHUMAaHWUMAaHUE IIEHHOCTU
WHTETpaliyd OporpaMMHBIX TIpuioxkeHui. [lepBeiMu ciocobaMu MHTErpaiuu
MIPOTPAMMHBIX TPUIIOKCHUH OBLITU TaKUE OYEBUIHBIC TTOIXO/bI, KAaK UCIIOJIb-
30BaHUE 00IIMX (haliIoB UM UCTIOJIb30BaHUE OOIIel 0a3bl JaHHBIX. DTH CIIO-
coOBbI MHTETPAIIMK OCTAIOTCS aKTyaJIbHBIMU M B HacToslee Bpems. Tak, mpo-
rpammublid ipoaykt 1C:Ilpennpusitue MOXKET pa3BEpPTHIBATHCS B PEXUM
KIreHT-(paiin-ceppep win kaueHT-CYB/l. Mcnonb3oBanue o6mmx daiinon
TpeOyeT 3HAUUTENbHBIX TPY03aTpaT AJIs peah3alii MPOBEPKH LIETOCTHOCTH
JAHHBIX, pa3pernieHus: KOHPIUKTOB OJTHOBPEMEHHOM 3aMCH JaHHBIX HECKOJIb-
KUMU KJIMEeHTaMu. B To e BpeMs JTaHHBIN cr1oco0 00J1a/1aeT BaXKHBIM ITPEUMY-
IIECTBOM - OBICTPBIM pa3BepThiBaHuEeM. [I[poMekyToUHOE TporpaMMHOE 0Oec-
MIEUYCHUE SIBJISICTCS CBS3BIBAIOIIMM KOMIIOHEHTOM MEXYy MNpPOrpaMMHBIMU
MPUIIOKECHUSIMH.

Ces3biBamolee nporpammuoe odecnieuenne (Middleware) — mmpoko
HCTOJIb3YEMbIM TEPMHUH, O3HAYAIOIIAKN CJIOW WM KOMIUIEKC TEXHOJOTHYE-
CKOT'0 IPOrpaMMHOI0  OOecCreyeHus JIii  OOECIeUEeHUs]  B3aUMOJICUCTBUS
MEXIY Pa3IUYHBIMU MTPUIOKEHUSIMU, CUCTEMAMU, KOMITOHEHTaMHU.

e-R-e

Puc. 4.1. Humeepayus uepes oowue gaiinol
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Puc. 4.3. Bvi306 yoanenuwvlx npoyedyp

Pacnpoctpanena taxxke cieayrolias Kiaccuukaiys cnoco00B HHTErpa-
IIUH MporpammHoro odecreyenus [10]:

e HubopManmoHHO-OPUEHTHPOBAHHAS WHTETpAIsl OCHOBaHAa Ha OOMEHe
uH(popMaluen MeXy UCTOYHUKOM U IIeJIEBbIM NpuiioxeHrueM. OHa mpo-
HCXOJUT Ha ypoBHE 0a3 aHHBIX WJIK MHTEP(]PErcoB Mpo-rpaMMUpPOBaHUs
(API).

e UHrerpamus ¢ UCHoJIb30BaHUEM MOPTANOB. JlaHHBIA CIOCOO MHTETpaluu
ABJIIETCS YaCTHBIM CIIy4aeM HH(OPMALMOHHO-OPUEHTUPOBAHHOW HHTe-
rpaiuu. OOBIYHO MOPTaN peain3yeTcsl B BUAE BEO-NPUIIOKEHUS, TPEIO-
cTaBysitolero rpaduueckuit HHTEpdEIc MoIbp30BaTENS 71T OTOOpaKAHUS
nH(pOpMaLnH, MOJTYYEeHHON OT APYTUX MPOTPaAaMMHBIX KOMIIOHEHTOB.

e UnTerpaius, OpueHTUPOBAHHAS HA UHTEP(PEHCHI, CBA3BIBACT MEXKITY COOOM
unrepdeiicel npunoxennit. Uurepdeiicel mpeaocTaBiastoT yeayru (KOH-
TPaKThl, COJIEPKAIIUE TIEPEUCHb MOIEPKUBAEMBIX YCIYT), BHITIOJIHSAEMbIE
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OJIHUM TPUJIOKEHHUEM Il Apyroro. MHTerpauus, OpueHTHpOBaHHAs Ha
uHTepdeiicsl, He TpeOyeT BU3yalnu3aluy MOAPOOHBIX OM3HEC-TIPOIECCOB,
MpoTeKamuX B npuioxeHusx. [lognepxka ycnyr MoxeT ObITh HH(OpMa-
[IUOHHOM (KOI'/la MOCTaBJISAIOTCA JaHHbIE) UM ONEPALMOHHON (Korja Bbl-
noJjiHseTcs yacTh (GyHKUui) . B mepBom ciyyae uHTErpamusi CTaHOBUTCS
Pa3HOBUAHOCTBIO HH()OPMALIMOHHO-OPUEHTUPOBAHHOTO No1xoaa. Bropoii
croco0 TpeOyeT U3MEHEHUI NCTOUYHUKA U IEJIEBBIX MPUIIOKEHUN U MOKET
MIPUBECTH K CO3/IaHUIO0 HOBOT'O MPUJIOKEHHUS (COCTaBHOTO).

e UHrerpauus, OpueHTUPOBAHHAS Ha Ipouecchl. JlaHHbINA criocod HHTErpa-
MU CBA3BIBACT IIPOrPAMMHBIE KOMIIOHEHTHI C IIOMOIIBIO OIIPENEIICHUS HO-
BOTO sipyca MPOIECCOB MOBEPX HAOOpa MPOLIECCOB B CYLIECTBYIOMIMX MIPU-
JIOKEHUSAX. JTa HWHTErpanus MpeacTaBisieT coOoi pelieHre, B KOTOPOM
JIOTHKA HOBOTO ITPOIIECcCa OTAEIEHA OT JIOTUKU YYaCTBYIOIINX MPHUII0KECHHM
Y BO3HUKAET HOBAsl CUCTEMA, aBTOMATU3UPYIOIIAs 3a/1a4H, KOTOPBIE PAHEE
BBINIOJIHSUIMCh BpY4YHYr0. MHTerpanus, OpueHTHpOBaHHAsI Ha MPOLECCHI,
HAaYMHAETCS C CO3JaHUsl MOJIEIM HOBOTO Mpouecca U TpeOyeT MOJHON BU-
JUMOCTH BHYTPEHHUX MPOLECCOB MHTETPUPYEMBIX PUIIOKEHHM.

4.2. bpokep coobeHum

Bpokep cooOmieHuit ABIAETCS CBI3BIBAIOIIMM IPOTPaMMHBIM OOecIieue-
HUeM. bpokep cooOmieHui SBISeTCS MPOrpaMMHBIM KOMIIOHEHTOM-TTOCPE/-
HUKOM MEXKIY KIIMEHTOM U cepBepoM (BEO-CEpBUCOM) M OTBETCTBEHEH 3a Ipe-
oOpazoBanue GopMaToOB COOOIICHUI MEX Iy OTIPABUTENIEM U MOIy4YaTeIeM U
oOecrieueHre rapaHTUPOBAHHOM TOCTABKH COOOIIIEHUH.

4.2. O6wume cBeAECHMA O CEPBUC-OPUEHTUPOBAHHOW apXUTEKTYpe

OnHuM U3 paHHUX MOJXO0JI0B OBLIIO OOBEKTHOE MPOMEXKYTOYHOE IPO-
rpaMmHoe obecnieuenue. Ilpu ucnonb30BaHUU 0OBEKTHOTO TPOMEKYTOUHOTO
[1O xnueHT oOpamiaercst He OTHPABIISIET OOBIYHBIN 3aMPOC K CEPBEPY, & BbI3bI-
BaeT METO/bI 3apaHee MOJArOTOBIEHHOT0 00bekTa. OOBEKTHOE MPOMEKYTOU-
Hoe [10 peanusyetcs ¢ momoripio Texnosoruit DCOM, Microsoft Remoting u
ap. Ilpu ncnonb30BaHUM JAHHBIX TEXHOJIOTUN MPOTPaMMHUCTY TpeOyeTcs pe-
LIUTh BOIIPOCHI:

— Kak noiay4yuts cchUIKy Ha yAaJleHHbIH 00beKT?

— Korna ynanennsie 00bEKThI CO3AAIOTCS U YHUUTOKAIOTCS ?
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— Hcnonb3yeTcs a1 yaneHHbI 00beKT MOHOTIOIBHO UITH HECKOJIb-
KUMU KJIIMEHTaMu?

CpenctBa co3nanus 00bEeKTHOTO mpoMexyTodHoro [10 moctatouno 3¢-
(eKTUBHO pelIaiy MOCTaBICHHbIE 3aJ]a4, HO BBUAY Pa3HbIX MPOTOKOJIOB U
CTaHJapTOB MHTErPaLIHsI OCTABATIOCH 3aTPYIHUTEIHHOM.

CepBUC-OpUEHTHUPOBAHHAS APXUTEKTypa — CIOCOO OpraHU3alMHU IPO-
IPaMMHOTO MPUJIOKEHHUSI, IPU KOTOPOM €ro (PyHKIIMOHATIbHOCTh IIPEICTaBIISA-
eTcsi B BUJie Habopa cepBucoB. CepBUC-OpUEHTUPOBAHHAS APXUTEKTYpa SIBJIs-
€TCS OJHUM M3 IIAroB IS CO3JaHUsl MPOMEXYTOYHOI'O MPOrPaMMHOIO
obecnieuenus (Middleware). CepBrCHO-OpUEHTHPOBAHHAS APXUTEKTYypa M03-
BOJISIET CO3/1aBaTh pacIpeieTHHOE MPOTrpaMMHOE 00ECTIeUeHUE, COCTOSIIIEE U3
Habopa HE3aBUCMBIX CEpBHUCOB. braromapsi cepBHUCHO-OPUEHTHUPOBAHHON ap-
XUTEKTYPE MOTYT CO3aBaThCS MPUIIOKEHUS, SIBJISIONIAECS KOMIIO3UIICH He-
CKOJIBKHX CEPBHCOB.

Omnucanne BeO-cepBrCca BKIIOYAET €r0 HA3BaHME, PACIIONOKEHUE U Tpe-
OOBaHU K OCYILECTBJICHUIO Mpoliecca OOMeHa TaHHBIMHU.

Beb-cepBuc — nmporpaMMHbIi KOMITIOHEHT, UACHTU(GUIIUPYEMbINA BeO-a-
PECOM U BBITIOJIHSIONIME ONEpalliy, MPOJACKIApPUPOBAHHBIE B IMOICPKUBAC-
MOM UM uHTepderice. J[pyrue nporpaMMHbie KOMIIOHEHThI B3aUMOICHCTBYIOT
¢ BeO-cepBHUCaMU TTOCPEICTBOM 0OMEHA COOOIICHUSIMHU.

Be6-cepBuchl B HacTosIIee BPeMs CTAaHOBATCS CTaHAAPTOM Jie-(haKTo st
UHTETrpallid Paclpeie]ICHHbIX CUCTEM MPOTpaMMHBIX MpuioxeHui. Coszna-
HUE TPOrPAMMHBIX MPUIIOKEHUM, KOTOPHIE CIIOCOOHBI UCIIOJIB30BAThH BEO-CEp-
BUCHI, HEJIOCTATOYHO JIJIs MOJTHOM MOACPKKU Ou3Hec-TmporieccoB. Opranusa-
A B3aMMOJICUCTBYIOIINUX JIPYT C IPYTrOM BeO-CEpBHUCOB B CETH ITO3BOJISET
pea30BBIBATH CIIOXKHBIE pabOYHe MPOIIECCHI.

XapakTtepuctuku ceprcos [11]:

1. Cnabas cBa3HOCTb. CepBUCHI OOBIYHO HE3aBUCUMBI IPYT OT Apyra u
00Ja1at0T MUHUMYMOM HH(POPMAIIUH O IPYTUX CEPBUCAX.

2. ABTOHOMHOCTH. Kaxxipiii cepBUC CaMOJOCTATOYEH U CIIOCOOCH K He3a-
BUCUMOMY (YHKIIMOHUPOBAHUIO (KpOME YTIPABIISIONIETO CEPBHCA CETH
Be0O-CEpBUCOB).

3. AOctpakuus. CepBUC TPENOCTABISET KIMEHTY TOJBKO HHTEpQeENc.
BHyTpeHHUE neTanu peannsaii CKPbITHI OT TOTPEeOUTES.

4. OtcyrctBue coctosiaust. CepBHUC HE XPAHUT COCTOSIHUE U HE yUNUTHIBACT
HCTOPUIO MPEBIIYIINX 00paIlieHu K HEMY.

5. Kommnosumus. CepBUCH CIPOEKTUPOBAHBI C BOZMOXKHOCTBIO OBITH 00'b-
eIMHEHHBIMH B C€Th BeO-cepBUCOB. B Takoli ceTn BeO-cepBUCOB BCeria
CYIIECTBYET YMPABJISIOMIMN CEpPBUC, KOOPAUHUPYIOMIUA paboTy
OCTaJIbHBIX CEPBHCOB.
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6. O6napyxenue. CepBHuc qokeH o0naaath omucanueM. [locime obpa-
OOTKM OMHCAHUA CYIIECTBYET BO3MOKHOCTh OOPATUTHCA K CEPBUCY 0€3
JIOTIOJTHUTEIHbHON HACTPOUKHU M KOH(UTYpaIUH.

7. OtrcyrcTBUE HIeHTUYHOCTH. [Ipy oOpalieHnn K pa3HbIM 3K3eMIUIIpam
CEpBHCA C OJJHUM KOHTPAKTOM PE3YyJIbTAT HE 3aBUCUT OT TOTO, K KAKOMY
MMEHHO 3K3EMILIAPY NPOU301LUI0 OOpaIIeHHE.

8. OOpamienue yepe3 untepdeiic. Bed-cepBuchl MoaiepKUBaOT UHTEP-
(elichl ¢ onpeiesIeHHbIM TIEPeYHEM ONepalivii

PacnipocTpaneHns! cienyroniye aBa Thmna BeO-cepBUCOB:
e SOAP BeO-CepBUCHI;
e REST-cepBuch!.
4.3. SOAP Beb-cepBuChI

[Tporokon SOAP — mpoTokos o0OMeHa CTPYKTYPUPOBAHHBIMU COOOIIIEHU-
MU B pacrpeeIEHHON BEIYUCIUTEIBLHOM cpeie.

SOAP-coobmenue npencrasisger cooou XML-mokymeHT; cooOiienue
COCTOHUT M3 TPeX OCHOBHBIX 3ieMeHTOB: KoHBepT (SOAP Envelope), 3aroso-

Bok (SOAP Header) u Tenno (SOAP Body)[12].

SOAP-ENV: Envelope

SOAP-ENV: Header

SOAP-ENV: Body

Puc. 4.4. SOAP-xonsepm

3aroyioBOK — 3TO JOUYEPHUH dJIeMEHT KoHBepTa. He o0s3arenbHbIn. 3aro-
JIOBOK KpoMe aTpuOyToB xmlns MOXeT coaepxkath 0 mim 6osee cTaHaapT-
HBIX aTpUOYTOB:

e encodingStyle

e actor
e mustUnderstand

e relay
[Tpumep SOAP 3anpoca:
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GET /StockPrice

HTTP/1.1

Host: example.org

Content-Type: application/soap+xml;

charset=utf-8

Content-Length: 285

<?xml version="1.0"7?>

<env:Envelope xmlns:env="http://www.w3.0rg/2003/05/soap-en-

velope" xmlns:s="http://www.example.org/stock-service">
<env:Body>

<s:GetStockQuote>

<s:TickerSymbol>
IBM
</s:TickerSymbol>
</s:GetStockQuote>
</env:Body>
</env:Envelope>

OneMeHT Body  00s3aTelbHO 3alKCBhIBAETCS Cpazy 3a DJIEMEHTOM
Header, eciiv OH €CTh B cOOOMIeHNH, Wik iepBbIM B SOAP-coo0mennu, eciu
3aroJIOBOK OTCYTCTBYET. B ayeMeHT Body MOYKHO BJIOYKHTH IIPOW3BOJIBHBIC
AJIEMEHTHI, creruuKaIs HUKaK He OompeessieT ux cTpykrypy. Onpenenex
TOJIBKO OJIMH CTaHJAPTHBIW AJIIEMEHT, KOTOPBIK MOXET OBITh B TeJie CO0O0IIIe-
Hus - Fault, copepxaniui coodIienre 0o onmoke.

[Tporokon SOAP He pazmuyacT BBI30B MPOIECAYPHl U OTBET HA HETO, a
pocTo ompenenser ¢popmat nociaanus (message) B Bujae gokymenta XML.
[Tocmanme MOXeT coAepIKaTh BBI30OB MPOIEAYPhI, OTBET HA HETO, 3alpoc Ha
BBITIOJTHCHHE KAaKUX-TO IPYTUX JIEWCTBUH WM MPOCTO TeKCT. CrienmupuKammo
SOAP He uHTEpECyeT COIeP)KMMOE TTOCIIaHUS, OHA 33/1a€T TOJIBKO ero oopM-
nenwue [13].

SOAP ocHoBan Ha si3pike XML 1 pacmmpsier HeKOTOPBIU MPOTOKOJ MPH-
knagHoro ypoBHsi — HTTP, FTP, SMTP u 1.1. Kak npaBuiio gaiie Bcero uc-
nonb3yercs HTTP. Bmectro ucnonb3oBanus HTTP mns 3ampoca HTML-
CTpaHHMIIBI, KOTOpas OyaeT nmokazana B opaysepe, SOAP otmpasisieT nmocpen-
ctBomM HTTP-3ampoca XML-cooOmienne u nomy4aet pesynastar B HTTP-
orknuke. [ns mpaBunbHOW 00paboTk XML-cooOmieHust mporecc-«ciyiia-
tenb» HTTP (manp. Apache wiu Microsoft 11S) nomken npenoctaButs SOAP-
IpoIIeccop, Wi, IPYTUMHU CJIOBaMH, JIOJDKEH UMETh BO3MOYKHOCTh 00padaThI-
BaTh XML.

4.4. A3bik onucaHua Beb-cepaucoB WSDL

S3pix onucanus Bed-cepBucoB WSDL ocHoBan Ha si3p1ke XML 1 cityxut
JUIS XpaHEHUs Cleqyome HHPOpMaIiu:
- URL Beb-cepBuca;
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- MEXaHU3Mbl KOMMYHUKAIINH, KOPbIE TTOHUMAET BeO-CEPBHUC;
- oTiepanuu, KOTOPHIE MOKET BHITIOJIHATH BEO-CEPBHC;
- CTPYKTypa co0OIIeHuI BeO-cepBuca.

bazoBas ctykTypa nokymenta WSDL BBITISIUT ClAeayIONTUM 00pa3oM:
<wsdl:description xmlns:wsdl="http://www.w3.0rg/ns/wsdl">
<wsdl:documentation>

<wsdl:types/>

<wsdl:interface/>

<wsdl:binding/>

<wsdl:service/>
</wsdl:description>

KopueBsiM anmemenTtom gokymenta WSDL — sBnsercs  3ieMeHT
Description.

DreMeHT types coepkuT Bce BO3MOKHBIE aeMenTsl XML schema, ornu-
ceiBarorue cooomerus Beo ceppruca. WSDL 2.0 oTkpsITa /1S HCTIONB30BAHUS
Pa3HbIMHU CHUCTEMaMH TUIOB, HO TPAKTUYECKHU MCIOIb3YyeTCsl TOJIbKO ¢ XML-
CXEMOHM.

DnemenT interface onpenensier ciucok onepaiuii BeO-cepBrca, BKI0Yas
OIMCAaHNE BXOJHBIX, BEIXOIHBIX COOOIIEHHUI U COOOIIEHHI 00 OIMMOKax IS
oTIepalnid, a TAaKXKe MOpsIKa Tepeaadm.

Dnement binding onpexenser, cpecTBa KOMMYHUKAIIMN KJIUCHTA ¢ BEO-
cepBucom. B cmygae REST BeO-cepBHCOB, B KaueCcTBE CpeCTBAa KOMMYHHKA-
1y ykaseiBaercss HTTP.DnemenT Service acconuupyer ajpeca Be0-cepBHca C
KOHKpeTHBIMU HHTepdeiicamu (interface) m cpeacrBamu KOMMYHHKAIUH
(binding). (T.e. 3amaet cootBeTcTBre URL omeparinu Be6-cepBrCca U 3JICMEHTY
binding).

Yacto WSDL-aitnbl He co3aatoTcs pa3paOOTIUKOB BpyuHY0. MHOTHE
CpelncTBa pa3pabOTUYUK CEPBUC-OPUEHTUPOBAHHBIX TMPHIOKEHUN COAEpKAT
CpelcTBa JIJIsl MX aBTOMAaTUYECKON TeHEePaIIUU.

4.5. Mpumep cozganua SOAP Beb-cepBuca

B COBpeMEHHBIX MHTEIPHUPOBAHHBIX Cpeaax Pa3pabOTKH MPOTrPaMMHBIX
npuioxkeHnit SOAP BebG-cepBUCH CO3/1al0TCA ¢ MMPUMEHEHHEM Ia0JIOHHBIX
poekToB. OOBIYHO BeO-CEPBUC peaTn3yeTcs KaK KJIacC ¢ HECKOJIBKUMHU METO-
namu. B cpene Microsoft Visual Studio mist co3nanust BeG-cepBUCOB MOTYT
OBITh UCIIOJIB30BaHBI clieAyromre Truibl mpoekToB: ASP.NET Web application
u WCF application. IIpu peanusanuu BeO-CEPBHCOB HMIMPOKO HCIOIB3YETCS
XML-cepuanuzarus u -necepuanusaius o0bekToB. [I[puMenenne cepranuza-
I[TUY [TO3BOJISICT aBTOMATUIECKU MPUHUMATh U OTIPABIIATH TaHHBIC. B mpoekTe
BeO-mipriiokeHust ASP.NET Be6-cepBucH pa3pabaThiBatOTCs ¢ TPUMEHEHUEM
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texuosorun ASMX. Texnomorus ASMX obecnieunBaeT 06ojee IpocToe pe-
nieHue i coznanus Bed-cepBucoB Ha 0aze ASP.NET u ux npenocraBneHus
gyepe3 Be6-cepgep IIS.

[WebService (Namespace = "http://tempuri.org/")]
[WebServiceBinding (ConformsTo = WsiProfiles.BasicPro-
filel 1)]

[System.ComponentModel.ToolboxItem (false) ]

public class ProductService : System.Web.Services.lWeb-
Service

{

[WebMethod]
public Product CreateProduct ()
{
Product pr = new Product();
pr.Name = "Tomato";
pr.Price = 100;
return pr;

}

public class Product

{
public string Name;
public int Price;

}
[Tpumep SOAP-koHBepTa, coaepskaiiero OTBET BeO-CIIyXObl, MPUBEICH

JaJIcc:

<?xml version="1.0" encoding="utf-8"?7>
<soaplZ2:Envelope
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:soapl2="http://www.w3.0rg/2003/05/soap-envelope">
<soaplZ2:Body>
<CreateProductResponse xmlns="http://tempuri.org/">
<CreateProductResult>
<Name>string</Name>
<Price>int</Price>
</CreateProductResult>
</CreateProductResponse>
</soapl2:Body>
</soapl2:Envelope><?xml version="1.0" encoding="utf-8" 2>
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4.6. REST Beb-cepBUChI

REST — meTtos B3auMoeHCTBUSI KOMITIOHEHTOB TIPUIIOKEHHS C UCTIONb-
3oBaHueM nporokosna HT TP mist Be13oBa nporeaypsl. [1ot 3Tom HeoOxoanmblie
JaHHbIE TIEPEAAIOTCS B KAUECTBE MMApaMETPOB 3aIpoca. DTOT CIIOCO0 SIBISIETCS
anbTepHATUBOM OoJiee CIoXKHBIM MeToaaM, TakuM kak SOAP, CORBA u RPC.

Ilepenaua coctosiHMS NpeacTaBieHus BBeleH U onpeaeneH B 2000 roxy
Poem ®uiinHIroMB €ro KaHAMIaTCKOM TUcCepTaluu « ApXUTEKTYpHbIE CTUIIN
U TIPOCKTUPOBAHUE APXUTEKTYP CETEBOTO MPOTPAMMHOTO obecrieueHnue» [14].

Be6-cepBucel REST sBistitoTcst BeO-cepBUCaMu, peann3yeMble ¢ UCIIOJb-
3oBanrieM HTTP u mpuanmnos REST. Kak mpasuno, Web-cepsuc RESTTul
onpenensier URI ocnoBHOro pecypca, nognepxxuBaempie MIME-Tuns! npen-
CTaBJICHUS/OTBETA U OTICPAIUH.

3anpoc I :
HTTP GET SQL sampoc |
lapi/user/12 "select * from users
where id=12"

< Pesynbrar SQL 3anpoca

JSON-noxymeHT
k& —- {'name"lvan"; ——
"password™:"querty"}

3anpoc
———HTTP DELETE SQL 3ampoc
lapiluser/14 "delete from users

|
|
|
|
|
|
: where id=14"
|
|
|
|
|

Puc. 4.5. REST se6-cepsuc

Jluctunr . [Ipumep 3anpoca k REST Be6-cepBucy
GET /StockPrice/IBM HTTP/1.1
Host: example.org
Accept: text/xml
Accept-Charset: utf-8

Jluctunr . [Ipumep otBera Ha 3ampoc k REST Be6G-cepBucy
HTTP/1.1 200 OK
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Content-Type: text/xml;
charset=utf-8;
Content-Length:nnn;
<?xmlversion="1.0"7?>
<s:Quote xmlns:s="http://example.org/stock-ser-
vice">
<s:TickerSymbol>IBM</s:TickerSymbol>
<s:StockPrice>45.25</s:StockPrice>
</s:Quote>

Pecypc MOXeT SBJISITCS MPAKTUUECKHU JIIOOBIM MOHSATHBIM HM3HAYUMBIM
a7peCyeMbIM OOBEKTOM.

[Ipencrapiienue pecypca — 3TO OOBIYHO JOKYMEHT, OTPaKaloluid TeKY-
mee win TpedyemMoe cocTosiHue pecypca. Pecypchl 0OOBIYHO MPEACTABIIOTCS
nokymentamu B ¢popmatax XML mmm JSON.

JSON (Javascript j,ject notation) — s dekTHBHBIN TEKCTOBBINA (hopMar
KOJIUPOBAHMUS JJAHHBIX, 00€CTICYMBAIOIINI OBICTPHI OOMEH HEOOIBIIIMMU 00h-
eMaMH JIaHHBIX MEXIY KIMEHTCKUMH Opay3epaMu U BeO-ciyxOamu C Moj-
nepxkkon AJAX.

JSON-TtekcT mpeacraBiser co0oi (B 3aKOJMPOBAHHOM BHJC) OJHY M3
JIBYX CTPYKTYp:

e HaGop map xitou: 3HaueHHE. B pa3smuyHBIX SA3BIKaX ATO PEaTM30BaHO
KaK 00BEKT, 3aIlMCh, CTPYKTYpa, CJI0BAPh, XAII-TA0IHUIA, CITUCOK C KITO-
YOM MJIM acCOITMAaTUBHBIA MaccuB. KirouoM MoXeT OBITh TOJIBKO
CTpOKa, 3HaUeHHEM — Jito0as hopma.

e VYropsaoyeHHbId HaOOp 3HaYeHWl. Bo MHOruX si3bIKax 3TO peanu3o-
BAHO KaK MacCHUB, BEKTOP, CIUCOK WJIU MOCIEI0BATEIbHOCTb.

REST u ropusonTtanenbsiii moaxo . CtpaTerus, onuparomascs Ha ropu-
30HTAJBHBIN MOAX0/1 K IPOTOKOJIaM, Hanbosee pagukanbHa. CI0BO «TOPU30H-
TaJbHBIIN 03HAYAET B IAHHOM CJIy4ae COXPaHEHHUE CYIIECTBYIOIIETO YPOBHS,
0e3 BBICTpaWBaHUsI ypOBHEW MmoBepx Hero. lIpenmonaraercs oTka3aThCs OT
pa3pabOTKU HOBBIX MMPOTOKOJIOB, @ UCIIOJIb30BAaTh HECKOJIBKO XOPOLIO MPOBe-
PEHHBIX, CUMTAs, YTO JUIS pabOThI ¢ 00BEKTaMH BIIOJIHE JOCTATOYHO YMETH BbI-
MOJIHATH 4YeTbipe THuma naecTBuil: co3ganue (Creation), BOCCTaHOBJIEHUE
(Retrieval), usmenenune (Update) u yauutoxxkenue (Destruction). Y3 aTux nei-
CTBUM TOJIy4aeTCs TaK Ha3bIBaeMbl «i1abjgoH mpoektupoBanus» CRUD.
IIpotokon  Hypertext  Transfer = Protocol  ompenensier  MeTOIbI
GET/PUT/POST/DELETE, xotopsie u peanusytot madiaon CRUD. A6peBu-
atypa (madmaoH) CRUD o0o3HavaeT nepedeHb OCHOBHBIX omnepaluii ¢ 00bhek-
ToM: Create (co3martp), read (cuurarh, 3arpy3uTh), update (0OHOBUTH, M3Me-
HUTbh, OTPEIAKTUPOBaTh) U delete (ymanuts).
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Tabmauma 4.1

HTTP-memoow: 6 REST 6e6-cepsucax

HTTP-meton CRUD omnepanus

GET Read

POST Create (uHOTHA WCTONB3YyETCS
Ut onepanuii update, delete)

PUT Create (uHOTHA WCTONB3YETCS
Ut oniepanuu update)

DELETE Delete

Pazpaboturiku SOAP BeG-cepBHCOB CO3/1al0T CBOW COOCTBEHHBIX TEpe-
YeHb HUMEH CYIIEeCTBUTENIbHBIX U arosioB (HampumepgetUsers(),
savePurchaseOrder(...)) a1 o6o3HaueHus omepaiuii BeO-cepuca. B atom
cmbiciie SOAP peanmn3yroT CEpBUCHBIN MPUHIMI PabOTHI, B COOTBETCTBUU C
KOTOPBIM TJIaBHYIO POJIb TIPH B3aUMOJICUCTBUH CO CIy)KOaMU MTPAIOT UX Me-
toapl. B ocHOBe apxutekTpel REST BeO-cepBHCOB JIEKUT PeCypCHBIN (00H-
€KTHBIN) MOJIXO/I.

REST BeG-cepBuUCH pa3pabaThIBAIOTCS COTJIACHO CIICTYIONTAM MPUHITH-
mam:

1. Bo3zBparmnaiite g100bie JaHHBIE M0 UX UICHTUPUKATOPY

2. Use standard methods — ucnonb3yiite ctanmaptel, KMeeTcs B
BU/TY, SKOHOMBTE CBOM CHUJIbI U JICHBI'M 3aKa34YHMKa, UCTIOJIb3YHUTE CTaHIapTHHIE

meronsl HTTP.

3. OpnHu ¥ Te XK€ JIaHHbIE MOHO BEPHYTh Pa3IMUYHbIX (opMaTax.
Hampumep, B XML unu JSON st mpocnemytoreit mporpaMMHON 00paOOTKH.
4, [lepenaua nanubix 6e3 coxpanenus cocrosinud. [Ipu obpamenun

kK REST-cepBucy He yunThIBarOTCS pe3yabTaThl paHEE BBHITTOJHEHHBIX OTepe-
anui. REST nmpunoxenue He COXpaHsIeT HUKAKOrO0 COCTOSIHUSI CECCUM Ha CTO-
poHe cepBepa. Bes undopmaniust, Heooxoaumast 171l BEIIOJIHEHUS 3a1ipoca, Te-
peaaeTcsi B caMOM 3a1poce.

Yacro REST BeO-cepBuChl peanusyroTcst ¢ MOMOIIbIO HMH(PACTPyK-
Tpyphl co3nanuss MVC BeG-npwinoxenuit [15]. Tak, komnanus Microsoft
npeajaraeT K ucrosb3oBanuio pacumpenre WebAPI, mo3Bossiomee co3/a-
BaTh KJIACCHI-KOHTPOJUIEPHI Jisi 00padoTku 3ampocoB REST cepsucos [16].

4.7. Mpumep REST Beb-cepBUca

JleMOHCTpaIMOHHBIN BeO-CEPBUC CO3/IaH C MCIIOJIb30BAaHUEM CPEJIbI Pa3-
pabdotku Microsoft Visual Web Developer. Bce ynomsinyThie nanee Kiacchl
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pasmeniensl B ipoekte ASP.NET MVC Application. Jlns memoHcTparmoH-
HOTO BeO-cepBHca co3naH kinacc-cymuoctb Individual (dusuaeckoe mio):

public class Individual
{
public int Id;
public string Name;
public int Age;
}
Taxoke co3zan peno3uTopuii-3ariyiika, peanusyomux Mmeroasl CRUD:

public class IndividialsRepository

{

List<Individual> data = new List<Individual>{();
public IndividialsRepository ()

{

data.Add (new Individual () { Id = 1, Name =
"Anexcen", Age = 10 });

data.Add (new Individual () { Id = 2, Name =
"CeeryaHa", Age = 6 });

data.Add (new Individual() { Id = 3, Name =

"Tlerp", Age =5 });

}
public IEnumerable<Individual> Get ()

{

return data;

}

public void Add(Individual item)

{
data.Add (item) ;

}

public void Update(Individual item)
{

var tmp = data.Where(x => x.Id ==
item.Id) .FirstOrDefault () ;
tmp = item;

}

public bool Delete(int Id)
{
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var item = data.Where(x => x.Id ==

Id) .FirstOrDefault () ;

if (item != null)

{
data.Remove (item) ;
return true;

}

return false;

Henocpeacreenno meroasl REST-cepBuca peanusoBansl B kinacce Indi-
vidualAPIController:
public class IndividualAPIController : ApiController

{

tory();

IndividialsRepository repository = new IndividialsReposi-

// GET api/individualapi
public IEnumerable<Individual> Get()
{

}

// GET api/individualapi/5
public Individual Get(int id)
{

}

// POST api/individualapi
public void Post([FromBody]Individual ind)
{

}

// PUT api/individualapi/5
public void Put(int id, [FromBody]Individual ind)
{

}

// DELETE api/individualapi/5
public void Delete(int id)

{

}

return repository.Get();

return repository.Get().Where(x=>x.Id==id).First();

repository.Add(ind);

repository.Update(ind);
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B knacce-koHTposuiepe UCHOJIb3YETCs COTJIallieHue 00 MMEHOBAaHUU Me-

TOZO: Ha3BaHMs METOJIOB KJIacca JOJLKHBI COBIIANATh C METOJAMU IIPOTOKOJIA
HTTP.

Bosspamaemoe  XML-  3nauennme mno  HTTP-zampocy GET
/api/individualapi dopmupyercs B pe3ynbrare cepruain3alii MacCUBa M BbI-

[JISIAUT CJIEAYIOIIUM 00pa3oMm:
<ArrayOfIndividual>
<Individual>
<Age>10</Age>
<Id>1</Id>
<Name>Ajyiexkcen</Name>
</Individual>
<Individual>
<Age>6</Age>
<Id>2</Id>
<Name>CsetTisiaHa</Name>
</Individual>
<Individual>
<Age>5</Age>
<Id>3</Id>
<Name>IleTp</Name>
</Individual>
</ArrayOfIndividual>

Taxoxe Bo3mMoxHO monyduTth JSON-pe3ynbTar:

[{"Id":1,"Name":"Anex-
cen","Age":10}, {"Id":2, "Name" : "CeeT—
jJaHa","Age":6}, {"Id":3,"Name" : "IleTp", "Age" :5}]

st monmyuenust JSON-pesynbTata TpeOyeTcsl yka3aTh B apaMeTpax 3a-
Mpoca TUI TPUHUMAEMBIX JaHHBIX:

GET /api/individualapi HTTP/1.1

User-Agent: Fiddler

Host: localhost:9883

Content-Type: application/json; charset=utf-8

4.8. CpepctBa oTnagku Beb6-cepsucoB

Cpenu moaxo/10B I OTIAIKH BEO-CEPBUCOB MOYKHO BBIJICIIHUTH CIICIYIO-
Iue:

Otnagka Ha CTOpOHE cepBepa
Otnagka Ha CTOPOHE KIIMEHTA
Ucnonp3oBanue cneruamu3upoBaddbix HTTP-otnaguukoB, Hanbosee
MOMYJISIPHBIM HUX KOTOPBIX SIBJISETCS MPOrPAMMHOE MPHUIIOKEHUE

Fiddler.

L=
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4.9. CpaBHeHue REST n SOAP

Tabmura 2.2
Cpasnenue REST u SOAP 6e6-cepsucos
Kpurepuit SOAP REST
Ha3nauenue Nukancynupyet Hoctynn k pecyp-
OM3HEC-JIOTUKY cam/JIaHHBIM
Merononorus OOBEKTHO-OpHUEH- PecypcHo-opueH-
pa3paboTku TUpOBaHHasi (CEpBHUCHO- | TAPOBAHHAS
OpUEHTHUPOBAHHAs)
HeszaBucumoctp Ja Ha
OT sI3bIKa IPOTPaMMHU-
pOBaHUS
HezaBucumocthb Ia Ha
OT IaT(OPMBI
He3zaBucumocth Ja Her (TOJIBKO
OT TPAHCIIOPTHOPTHOTO HTTP)
IPOTOKOJIA
Cranpaptuzupo- Ja Her
BaH
BezonacHocTh SSL, WS-Security SSL
Heo0xoaumocTh Ha Her

HUCIOJIL30BAHUS CIIEIH-
aJIBHBIX CPEJICTB pa3pa-
00TKHU

[Tomnepxka
HIMPOBAHUS

KO-

3aBUCUT OT Cpel-
CTBa peaau3aluu

3aBUCHUT OT CpeJi-
CTBa peaau3alyu

[Tomnepxka TpaH-
3aKIUN

WS-
AtomicTransaction

Her

Hanexxnas Jo-
CTaBka (KOHTpPOJb TO-
Jy4EeHUsI COOOIIICHMS)

WS-
ReliableMessaging

Peammsyercs pas-
pabOTYMKOM CaMOCTO-
ATEITHHO

[IpoTokon c000- XML XML, JSON wmmu
HICHUI moboit Tuma MIME
Pasmep cooOie- Bonwmoit u3-3a CpaBHUTENBHO
HUM HaJIWYUS  CIIY>)KEOHBIX | HEOOJIBIIOM
JTAHHBIX
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Onucanue cepsu- WSDL OtcyTtcTByeT
COB cTaHaapt  (opmaib-
HOTO OTMCAHMS
[IpownsBoauTeENH- Hwuxe Brime
HOCTh
Kommnosunus cep- Texnonorun BPEL, Peanmusyetcs pas-
BHCOB Windows Workflow | paboTunkom camocTo-
Foundation u np. SITEJILHO
[IpeumymectBa SOAP:
e HesaBucuMmel OT s3bIKa, IIATHOPMBI U TPAHCTIOPTA
e Pa3zpaboTaHbl 17151 pacrpeCICHHBIX CHCTEM
e CranmapTu3upoBaH, JOKYMEHTHPOBaH
e Pa3BuThIC HHCTPYMEHTHI pa3pabOTKU
e B npotokoJie onpeaeneHa o0paboTKa OIMoOoK
e PacmmpsieMocTh
Henocratku SOAP:

Bonee cnoxHas apxuTekTypa

e boubiioi 00beM Ci1yKeOHBIX JaHHBIX B COOOIIEHUIX

Pa3paboTtka 6e3 crien. ”THCTpPYMEHTOB CJI0KHA

[IpeumymectBa REST-cepBucos:

HeszaBucumsl ot s13b1ka 1 1wiatdopmsl (Tparcrnopt-HTTP)

[Tpomre uem SOAP

bricTpee n3ydenne, MeHbIe TPeOyeTCs HHCTPYMEHTOB

Kparoxk, HeT mpoMexxyTouHoro npoTtokosia coobmenuit (SOAP)

[To nu3aiiny u punocodpuu 6amxe Kk WWW

Henoctatku REST cepBcroB:

e [Ipenmonaraer B3aMMOJEUCTBHE TOJIBKO KIMEHT-CEPBEP, HENPUMEHHM
JUIsl pa3pabOTKU pacipeeiCHHbIX CUCTEM

e He crammapTusmpoBaHbl MEeXaHU3MBI O0€30MMACHOCTH, TapaHTHPOBAHHOMN
JIOCTaBKU COOOIICHHUH U T.I. — OOJIbIIE TPUXOAUTCS PEaTn30BaTh CaMO-
CTOSITEJIBHO TIPUKJIAJHON CUCTEME

e JKecTko mpuBsizaHn kK mojaenu npotokona HTTP

4.10. Cetn BeO-cepBUcoB

ABTOHOMHBIEC BEO-CEPBUCHI MOTYT OBITh 0OBEIMHEHBI B CETh B3aUMO/ICH -
CTBYIOIIKX JIPYT C IPYTOM CEPBHUCOM.
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Cepruchas muna npeanpustus (Enterprise service bus) — apxuTekTyp-
HOE€ PEeIIeHUE VISl MOCTPOCHHSI PacpeeICHHBIX KOPIIOPATUBHBIX HH(POpMa-
MMOHHBIX cucTeM. OOBIYHO BKIIIOYAET B cedst mpoMexkyTounoe [10, kotopoe
00ecIeunBaeT B3aUMMOCBSI3b MEKY PA3IUUHBIMU MPUIOKEHUSMHUIIO Pa3Iny-
HBIM [TPOTOKOJIaM B3auMoecTBUs. OCHOBHOM MMPUHIUIT CEPBUCHOM IIUHBI —
KOHIIEHTpalusi 0OMeHa COOOIICHUSIMU MEXIY pPa3InYHBIMU CHCTEMaMU Yepe3
€MHYIO TOUKY, B KOTOPOH, TPU HEOOXOAUMOCTH, 00ECIICUMBACTCS TPAH3AKI[U-
OHHBIA KOHTPOJIb, MPE0Opa30BaHKE TAHHBIX, COXPAHHOCTh cooliieHui. Bee
HACTPOMKHN 00pabOTKH U Mepeauu COOOIICHUH MPEANoaaratoTcsi TakKe CKOH-
[EHTPUPOBAHHBIMU B €IMHON TOUYKE, U (DOPMUPYIOTCS B TEPMUHAX CITYKO, Ta-
KUM 00pa3oM, pH 3aMeHe KaKoH-1100 MHPOPMAIIMOHHOMN CUCTEMBI, MOAKITIO-
4EHHOM K IIMHE, HET HEOOXOIMMOCTH B MEPEHACTPOUKE OCTAJIbHBIX CHUCTEM.
Pemenust ESB nocrasisiores kommanusmu Oracle (Oracle Service Bus), IBM
(IBM WebSphere ESB), Microsoft (Microsoft BizTalk Server). Taxxe cyie-
CTBYIOT O€CIUIaTHBIC IIMHBI CEPBUCOB C OTKPBITHIM MCXOTHBIM KomoMm: Open
ESB, Ultra ESB, Apache Service Mix u ap [17].

Knuent Cepeue KnueHT KnueHt

Cepeuc Cepsuc KnueHt CepBuc

Puc. 4.6. Hcnonvzosarnue sed-cepsucos ez ESB

OcuoBuble QpyHkiun ESB npencraBieHsbl B MPpUBEICHHOM HUXKE CITUCKE:

® [IO/JIepKKAa CHHXPOHHOTO U aCHHXPOHHOTO CIIOCc00a BhI30Ba CIIYKO;

® HCIOJIB30BaHKE 3aANTUIIIEHHOTO TPAHCTIOPTA, C TAPAHTUPOBAHHOMN TI0CTAB-
KOU COOOIICHUH, TTOAICPKUBAIOIIETO TPAH3AKIIMOHHYIO MO/JIEIb;

® CTaTWYeCKas U aJTOPUTMHUYCCKAs MaPIIPyTU3AINS COOOIICHNUIA;

® JIOCTYII K JAaHHBIM U3 CTOPOHHUX HH(POPMAIIMOHHBIX CUCTEM C IIOMOIIIBIO
TOTOBBIX WJIM CTHICIIHAIILHO pa3pabOTaHHBIX aalTePOB;

e o0paboTka u mpeodpa3oBaHre COOOIIICHMIA;

® OpKECTpOBKa U xopeorpadust ciryxo0;

® IIPOTOKOJUPOBAHHE.
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CepsucHas wiuna npeonpusmus
(ESB)

MQ/IMS HTTP MQ/IMS

Puc. 4.7. Cepsucnas wuna npeonpusmus

Opranmzaiuss OMG ompenensieT OpKeCTPOBKY KakK «MOJICTHpPOBAHHE
HATPaBJICHHBIX,B HYTPEHHUX OM3HEC-TIPOIIECCOBY, & XOPEOoTpauio KaK «crie-
U(pUKAIIIO B3aUMOJICHCTBHI MEKAy aBTOHOMHBIMH Tporeccamm». Opkect-
pPOBKa B OM3HEC-TIpolIeccax — 3TO cepus ACUCTBUI B YIIPaBIIIEMOM IIOTOKE pa-
00T, 0OBIYHO MMEIOIIEM OJIHY JIMHUIO BBIOJIHEHHS. Xopeorpadus oTpakaeT
BUJUMBIA 0OMEH COOOIICHUSIMH, MpaBHia B3aUMOJCHCTBUN M COTJIAIICHUS
MEXy IBYMs U OoJiee CepBUCAMH.

BPEL (Business Process Execution Language) — s13bik Ha ocHoBe XML
s GOPMATBHOTO OMUCAHHS OM3HEC-TPOIIECCOB M MPOTOKOJIOB MX B3aWMO-
nerctBust Mexay coboit. Jlist cozmanuss BPEL nponecca neodoxoaum BPEL-
BU3YaIbHBIN pelakTop. B kaduecTBe penakTopa MOXKET UCIIOJIb30BAThCA Cpeia
pa3paboTku Eclipse ¢ ycranoBiaeHHbIM qononaenneM BPEL. J{is ucioaHeHust
BPEL neobxoau Be6-cepBep, Takoit kak Tomcat ODE.
BPEL npoekt cocToutT MUHUMYM U3 IBYX (haidjioB:
1. XML-daiin ¢ pacumpenuem *.bpel.
2. WSDL-daiin, onuceiBarommii Be0-ciyx0y.
ITpouecc, onpenenennsiii B BPEL4AWS, cocrourt u3:

o JleiicTBuii (activities), KOTOPBIE SBISAIOTCS OTIACIbHBIMUA OM3HEC-ITarlaMu
BHyTpHIpoIiecca.JIeHCTBUS MOTYT OBITh TPOCTHIMU HIJIH COCTOSITH W3
IPYTUX JeHCTBUNA(CTPYKTYPUPOBAHHBIMH).

e (CchUIOK Ha TAPTHEPOB, KOTOPBIE OMPECTSIOT BHEIIHNE CYIITHOCTH,B3aH-
MOJICHCTBYIOIIUE C MPOLIECCOM WM, HA000POT, uctnonb3yroime WSDL-
uHTEPEHCHI.
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e [lepeMeHHBIX, XpaHANINX COOOIICHHUS, TIEpelaBaeMble MEXKIY JEHCTBU-
MU, U,CIIE0BATEIHHO, PEICTABISIIONINX COCTOSIHHE.

e KoppemsaunonHabix Ha0OpoB (correlation sets), UCTIOAB3YIOMIUXCS JUISIKOP-
PENSIMUHECKOIBKUX COOOIIEHUH 3alpOCOB CEPBUCA U OTBETOB C OJTHUM
AK3EMIUIIpOM Ou3Hec-Tipoiiecca. (K cepBucy MoryT oOpaiarbes pa3ind-
HbIe OU3HEC-TPOIECCHI, HEMB3SICMEIINBATh PE3YJIbTAaThl pa0OTHI JJIs pa3-
HBIX OHU3HEC-TIPOIECCOB)

e (OOpabotunkoB HeucrnpaBHocteil (fault handlers), 3anumaromuxcs uc-
KITFOUATEILHBIMUCUTYAIMSIMHU, KOTOPBIE MOTYT BO3HUKHYTH BO BpeMsI pa-
00THI OM3HEC-TIpolIecca.

e OO6paboTunkoB coObiThil (event handlers), npuHumaronx u 00padaThI-
BAIOIIUXCOOOIIECHUS TAPAILIETIBHO ¢ OOBIYHBIM BBITIOJIHEHHEM MpoIecca

e KoppekTupyrormux odpadoTurkoB(compensation handlers), onpenensto-
HIUX JIOTUKYKOPPEKIIUH JIJIs1 OTKaTa JCHCTBHS MIH HECKOJIBKHUX JIEHCTBUI
MIPY BOSHUKHOBEHUUHUCKITIOUUTEILHON CUTYAIINH.

Windows Workflow Foundation sBisercss cpecTBOM OIpeIeICHHS,

BBINIOJIHEHHSI U ynpaBieHus: padounmu npoueccamu. WWEF opuentupoBana
Ha BU3yaJbHOE MPOTPAMMHPOBAHUE W WCIOJIB3YeT ACKIAPATHBHYIO MOJICITH
nporpammupoBanus. [Ipomece Windows Workflow Foundation moxer ObITh
Pa3BEPHYT HE TOJIBKO B BUJIE UCIIOTHAEMOTO (haiisia (KOHCOIBHOE HIIM OKOHHOE
npuioxenue) kak SOAP Beb-cepBuUC, a B MPOIECCE CBOEH pabOThI caM IMpo-
1IECC MOJKET BBINOJHATH OOpamieHust K apyruMm BeO-cepBucam. CoOTBET-
cteenno, texunonorus Windows Workflow Foundation mosxeT ObITh HCIIONB-
30BaHa JIJIs peau3allii OPKeCcTpOBKH BeO-cepBrcos [18, 19].

4.10. Mpumep co3gaHuA ceTn ynpaBnsiowwero Bed-cepauca ¢ NOMOLLbH
TexHonorun Windows Workflow Foundation

B paccmarpuBaeMom nmpuMepco3aeTcs ypaBIsSioNIni Be0O-cepBUC C HC-
noJsipzoBanveM texHosiornn Windows Workflow Foundation. Co3naBaemsriit
BeO-cepBUC OOpaliaeTcs K CepBUCY IS MOTYYCHHs] Ha3BaHUS HACEIEHHOTO
IyHKTA 10 €ro MOYTOBOMY MHJEKCY. [ co3nanus cetu BeO-cepBUCOB HEOO-
X0JaUMO B cpege paspadorke Microsoft Visual Studio coznaTs HOBBIN MPOEKT
WCF Workflow Service Application.

B manHOM mpoekTe BeO-CEpBUC CO3MAETCS B PEXKMME BH3YaabHOIO MPO-
rpaMMupoBanns. HauaapbHBIM M KOHEYHBIM dJIEMEHTaMH pabodero mpoiecca
ABIIIIOTCS KoMIoHeHTHI ReceiveRequest u SendRequest. Onieparops! 1HuKIa U
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YCIIOBHS YKa3bIBAIOTCS C IIOMOIIBI0 KoMIIOHEeHTOB rpynisl Control Flow (puc.

).

Tocolbox * 0 X I
Search Toolbox P~
4 Control Flow .

k. Pointer

+#] DoWhile

2] ForEach<T>

&I

0y Parallel

" ParallelForEach<T=

% Pick

th1  PickBranch

[y Sequence

ofs  Switch<T>

t] While
b Eleeascbonck

Puc. 4.8. Komnonenmst epynnor Control Flow

Jlist Toro, 9To0B! ocymecTBUTh KoMmozummuio SOAP-cepBucoB, He0Oxo0-
JUMO J00aBUTh CCHUIKY Ha HHX Yepe3 CICIHAILHOC MEHIO MHCTPYMEHTA
Solution Explorer.

ISqutiu-n Explorer - ax B
@ o-enam| &=
Search Solution Explorer (Ctrl+x) P~

fa] Solution "WWFService' (1 project)
4 3] WWFService
b & Properties

Add Reference...

Add Service Reference...
i Manage NuGet Packages... g
W Scopeto This 5
P

byl
¥ Mew Sclution Explorer View

Puc. 4.9. Jlobasnenue ccoliku na HeuHUll cepsuc
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[locne noGaBneHHs CCHUJIKM Ha BHEUIHHM BeO-CEPBUC W MOCTOPOCHUS
(KOMIWJISIMU) pEUIEHUs], B TAHEJIM UHCTPYMEHTOB MOSIBIISIIOTCS HOBBIE KOM-
MTOHEHTHI JIs1 00pallleHns K JaHHOMY cepBuCy. Ecjin mocTtpoenne pemenust
He BBINOJHEHO, HOBbIe KOMIIOHEHTHI He OYAYT AOCTYIHBI VIS HCI0JIb30-
BaHUs.

4 WWFService.Weather. Activities
k. Pointer
[0 GetCityForecastByZIP
L1 GetCityWeatherByZIP
[0 GetWeatherinformation
4 General

Puc. 4.10. Ceenepuposantvie KomnoHenmol 011 00paujeHusi K BHeuHeMm) 8eo-
cepsucy

[Mpumep ympasnstomiero Windows Workflow Foundation Be6-cepBuca
npuBEJIcH Ha pucyHke 4.11.
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[y Sequential Service

% ReceiveRequest

OperationMame | GetData

Content  View message..

0 GetCityWeatherByZIP

a6 Assign

rsp = result.City

%% SendResponse

Request |ReceiveRequest

Content  View message.,

Puc. 4.11. IIpumep xomnosuyuu cepsucos.

4.11. be3zonacHocTb Be6-cepBUCOB

OO1mMM NOaX0I0M SIBISIETCS UCIIOIb30BaHUE 3aIMILIEHHON BEPCUU TIPO-
tokosa HTTP - HTTPS. Ecnu o6pamenue k REST-cepBucy npoucxoaut ue-
pe3 JavaScript-knuent, To s ayreHtudukaimu noctynasl HT TP-ceccuun n
aitner cookies.
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[omynsipubiM crioco6om aBTopusanuu At REST u SOAP BeG-cepBHCOB

sBisieTcss Mexanu3M apropu3aruu OAUth[20]. OAuth — oTKpBITBIN TPOTOKOT
aBTOPHU3AINN, KOTOPBIH MO3BOJIICT MPEIOCTABUTHh TPETHEH CTOPOHE OTPaHMU-
YCHHBIN JOCTYII K 3alTUIIICHHBIM PecypcaM IT0JIb30BaTelis 6¢3 He0OX0IMMOCTH
nepeaaBaTh TpeThel cTopoHe JioruH U napoib. OAUth onpexensier Tpu poiu:
KIIMEHT, CEPBEP U BJIAJEINEI] pecypca. ITU TPU POJH MPUCYTCTBYIOT B JIFOOOU
ornepannu OAUth, B HEKOTOPBIX CITydasiX KIIMEHT TAKXKe SBIISICTCS BIIaICIIbLIEM
pecypca. Texnonorus OAUth aBTopu3yeT KIMEHTCKHE MPHIIOKEHHS 10 TOKE-
HaM. Kaxxipiit TokeH — 3T0 1U(ppo-0yKBEHHAs TTOCIICIOBATEIBHOCTD, B KOTO-
poii 3ammdpoBaHa clieayrolas HHpOopMaIus:

UACHTU(UKATOP IOJIb30BATENSA, KOTOPBIM Pa3pell AOCTYNl K CBOUM
JAHHBIM;

UACHTU(UKATOP MPUIOKEHUS, KOTOPOMY pa3pelieH JOCTYTI,

Ha0op ACHCTBUH, TOCTYIHBIX TPUIIOKEHHUIO.

Kaxaprit OAuth-TokeH nmeeT BpeMst xu3HU. BpeMst )U3HN TOKEHA — 3TO

CPOK, B T€YEHNE KOTOPOr0 TOKEH IPUHUMAETCS CEPBUCAMU BIIAJIETIBLIEM CEP-
BHCOB. MakcUMalIbHOE BpPEMs )KU3HH 3aBUCUT OT MPaB, BEBIOPAHHBIX TP PETH-
CTpauyy MPUIIOKECHUS:

Beunsblii TokeH. Hukora He yctapeBaeT U MOXKET ObITh OTO3BAH TOJBKO
nosb3oBateneM. [Ipu perucTpannu npuiiokKeHUs: 0TOOpa)kaeTcs BpeMs
KU3HU «OECKOHEUHOM.

[IponsieBaeMblii TOKEH. Y CTapeBAET MOCIIE HECKOJIIBKUX MECSLIEB, HO MPO-
JUIEBAETCS MPU KaKJO0W aBTOPU3aLKU C 3TUM TokeHOM.IIpu perncrpanun
HNPUJIOKEHUST O0TOOpakaeTcss MUHHMAJIbHOE BpeMsl >KU3HH, HalpuMep,
«HE MeHee, yeM 1 romay.

OrpaHHYEHHBII TOKEH YCTapEBAET YePE3 BPEMsl, YCTAHOBJIEHHOE IS CO-
OTBETCTBYIOIIUX MPaB JOCTYIIA.

JIt000i1 TOKEH HE3aBUCHUMO OT BPEMEHH €T0 KU3HU MOKET ObITh OTO3BaH

BJIaJIeIbIIEM pecypca.
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— (A) —— 3anpoc asTopuzaumm —» Bnageneu
lNpeaocrasnexue pecypca
« (B) " aocTyna
[onHoOMOouUA KNUMEHTa
— ) 5 fpefocTaBnexue AocTyna’ Cepsep
KnueHt Mapkep aoctyna aBTOpU3aLIM
« (D) — (c Heobs3aTENbHBIM ——
Mapkepom 0BHOBNEHUS)
— —— Mapkep goctyna
(E) pkep goctyna — G
ec
<« (F) — 3awmuieHHbin pecypc — PecYREoR
T —
ABCTpaKTHbIX NOTOK NpoTOKONa

Puc. 4.12. REST ge6-cepsuc

Texnonorus OAUth B HacTosIIIee BpeMs IIMPOKO Ucofib3yeTcst B REST-
uHTepdeiicax NpUIoKEeHU, padboTaluX MO MPUHILMITY COLIMAIBHBIX CETEM:
Twitter, Facebook, BKonrakre. Taxxke OAuth ncronb3yercst B mpoekte Beo-
obcepBatopum [21].

3amanue

N3yuute N1OKyMEHTALHIO 0 OJHOMY U3 npeoxeHHbix APl. Pazpabo-
TalTe IPOrpaMMHOE MPUIIOKEHUE-KIIMEHT, BBIOTHSIIONINE ONIEPallii YTCHHUS
JTaHHBIX U 3amucH, ucnonb3ys REST BeO-cepBuCH.

e REST APIs | Twitter Developers URL.: https://dev.twitter.com/rest/public

e REST | Linkedin Developer Network URL: https://devel-
oper.linkedin.com/rest

e CnpaBounuk mo APl - Google+ Platform — Google Developers URL:
https://developers.google.com/+/api/latest/
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KOHTpOHbeIe BOMPOCHI

. Kakue crocoObl uHTErpanuu NporpaMMHbBIX MPUIOKEHUHN CyIIie-
CTBOBAJIM JI0 TOsiBJIeHUS BeO-cepBrUCcOB? KakoBbI UX JIOCTOMHCTBA
u HenoctaTku? Kakue npeumyniectBaMu 001a/1at0T BEO-CEpBUCHI?
. Pazmep kakux coobmienuii 6ompire: SOAP u JSON-cooOmenumit
REST-cepBuca?

. Kakum oGpazom onpenensercs oneparus npu oopamennn kK REST
BeO-cepBUCY?

. Kakumu cnocobamu MOKET IPOUCXOIUTh ayTeHTU(UKAIUS TTOJIb-
3oBarens rpu oopamennn k REST-cepBucy

. Kak pacumdposriBaercsa abpesuatypa CRUD? ComnocraBbte ome-
pauuu CRUD u tunel HT TP-3ampocos.

. B kakom Qopmare nepenarorcs gaHHbIE IPHU B3aUMOJECUCTBUH C
REST Be6-cepBucom?

. Kakxum o6pazom komupyrotcst qanasie B popmare JSON?

. Uem oTiiMuaeTcs pecypcHO-OPHUEHTHUPOBAHHBIN MOJX0]] OT CEPBHC-
opueHTupoBanHoro? Kakoit mnonxon peamuzoBan B REST-
cepBucax u kakoi B SOAP-cepsucax?

. K kakum cepucam (REST wmmm SOAP) mnpumeHuM cTaHaapT
WSDL?

10.Yem oTamuaeTcsi pecypcHO-OPUEHTHUPOBAHHBIM MOAXOM OT Cep-

BHCHO-OPHUEHTHPOBAHHOTO?

11.Yem oTnunuaercsa xopeorpadusi OT OpKECTPOBKH BEO-CEpBUCOB?

12.C nomol1po Kakux HHCTPYMEHTOB MOKET OBITh peasin30BaHa Op-

KEeCTPOBKa BeO-CEpBUCOB?

13.Kakyro QyHKIIMOHAIBHOCTD pean3yeT IIMHA CEPBUCOB MPEATPHU-

stus (ESB)?
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Mpunoxenue A. UML anarpamma knaccoBs

UML AuarpamMma KiIaCCOB HCIIOJIB3YCTCA I IIPCACTABIICHUA KIIACCOB U
OTHOILIICHUU MCKIAY HUMU. OCHOBHBIC 3JIEMEHTHI AuarpaMMbl KJIaCCOB:

1. Knacc
2. Uuntepdeiic

CrepeoTuribl SIBISIOTCS MEXaHU3MOM PaCIIUPsEMOCTH B YHU(DUIIMPOBAH-
HOM si3b1ke MogenupoBanuss UML. CrepeoTunsl HIMPOKO MCIONB3YIOTCSA Ha
nuarpaMmme kiaaccoB. OHM TO3BOJISIIOT MPOEKTUPOBIIUKAM PACIIUPATH CJIO-
Bapb UML 1151 co31aHMST HOBBIX 3JIEMEHTOB MOJICJIMPOBAHUS, MOJTYyYaEMbIX U3
CYIIECTBYIOIINX, HO UMEIOIINX OIPEICICHHBIE CBOMCTBA, KOTOPHIC TOAXOIAT
JUISl KOHKPETHOM TPOOJIEMBI MMPEIMETHOM 00JIACTH WJIU JIJISL IPYTOro CIIerua-
JIN3UPOBAHHBIM HCTOJIL30BAHUS. T€pPMUH MPOUCXOAUT OT MEPBOHAYAIBHOIO
3HAYCHUS CJIOBA «CTEPEOTHUID», KOTOPBIA HMCIOJB3YETCA B KHHUTONEYATaHUH.
Hanpumep, npu MoaenuMpoBaHUU CETH BaM MOTYT MOHAJAOOUTHCS CHUMBOJIBI
JUJIs1 IPEJICTaBJICHUSI MapIIPYTU3aTOPOB U KOHIIEHTPAaTOpOB. C MOMOIIIBIO CTe-
PEOTUIHBIX Y3JIOB BBl MOXKETE MPEICTABIIATh UX B BUJI€ IPUMUTHUBHBIX CTPOU-
TeIbHBIX 0J0KOB. ['paduuecku crepeoTun oToOpaxaeTcsi Kak UMsl, 3aKIIF0UEH-
HOE B KaBBIYKM («», WIM, €CJIM TaKU€ KaBBIUKU HEJOMYCTHUMBI, <<>>) U
PAacMoJIOKEHHOE HAJl UMEHEM APYroro 3JIEMEHTA.

I[OHYCTI/IMLIC OTHOHICHUS Ha JHUAIrpaMME KJIIaCCOB!:
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=

Hacienosanue
Peammzanus

N

3. Hcnonw3oBanue (3aBUCUMOCTH) - KpaTKOBpeMeHHOe OTHOIIeHHuEe. OOBEeKT
00J1ajaeT CChUIKOM Ha MCKOJIb3yeMblid 00BbEKT BpeMeHHO. CchulKa Ha HC-
MOJIb3YEMBIl 00BEKT IepenaeTcss Kak BXOAHOM mapaMeTrp merona. [locme
TOTO, KaK METO/]I 3aBEPIIHJI CBOIO padOTy, BIaJEHUE CCHUIKOM Ha OOBEKT

IpeKpalaeTcs.

Acconmarnusi - JUIMTEIBHOE OTHOIICHHE MEXay oObekTtaMu. OOBIYHO

CCBIJIKA HA 00BEKT pcaJin30BaHa KakK II0JIC KJIaccCa.

YacTHBIMU ClIydassMHu acconvanvn MCEKIAYy KilaCCaMU OBIBAIOT:

1. JIByHampaBJICHHAs acCOIMAINS - 00BEKTHI KJIACCOB, YUYACTBYIONIUX B OT-
HOIIICHHH, JUTUTEIIBHO 00JIaAal0T CChUTKAMH IPYT Ha JApyTa.

2. OmHOHANpPAaBICHHAS aCCOIUAITNS - TOJIBKO OJMH U3 IBYX 00OBEKTOB 00J1a-
JAeT CCBUIKOM Ha JPYroi.

w

Arperanus. [TokassiBaet oTHomeHue Yacte-Ilemnoe.

4. Komno3unusa (KoMIo3uTHas arperaius). KomMmnosuuus uMeeT kE€CTKYIO
3aBUCHMOCTh BPEMEHHU CYIIECTBOBAHUS 3K3EMIUISIPOB Kjlacca KOHTEM-
HEpa U SK3EMIUISIPOB coJiepKalimuxcs kiaccoB. Eciu koHTeitHep OyneT
YHUUYTOXEH, TO BCE €ro COACPKUMOE OYET TaKKE YHUUTOKEHO.

name

+name
-name : String
-name[1l..3] : String

-name
String="Svetlana"

+name
String{readOnly}

MuHMMaTbHOE BO3MOKHOE ONMCAHHUE — YKa3aHO TOJIBKO UMS
aTpulyra

YKazaHbl UM M OTKPBITAsi BUIUMOCTD — IPEIOIaraeTcsi, 4To
MaHHITYISIIUN ¢ UMEHEM OYIyT MTPOU3BOINUTHCS HEMOCPE/I-
CTBEHHO

Vkazansl WM, TUIT U 3aKPbITast BUAUMOCTE — MAHUITYJIALUA C
MMeHeM OyAyT IPOU3BOAUTHCS C TOMOIIBIO CHIEIIHATBHBIX
onepanuin

B nononHenue k npenpiaylieMy ykazaHa KpaTHOCTb (IUIs Xpa-
HEHMsI TPEX COCTABISAIOMINX; (paMUINU, UMEHU M OTYECTBA)

HOHOJ’IHHTGJ’IBHO YKa3aHO HaA4YaJIbHOC 3HAUCHUC

ATpI/I6YT O0OBSIBIICH HE MCHAIOIIUM CBOCTO 3HAYCHHUA ITOCIIC
Ha4YaJIbHOT'O ITPpUCBAUBAHUS U OTI(p]':;ITI:IMv
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Mpunoxenne b. UML guarpamma nocnegoBaTtenbHOCTEN

Jluarpamma rociaeoBaTeIbHOCTEH Yallle BCEro UCIOIb3yeTcs I 0TO0-
paXeHUs! B3aUMOJICHCTBUS MEXIy 00BEKTaMU KJIACCOB B BHUJIE OOMEHa c000-
neHusaMu. OJIHaKO, TaHHAs TUarpaMMa TakKe IPUMEHSETCS U JJIs1 HUTI0CTpa-
i 0ojiee BHICOKOYPOBHEBBIX B3aMMOJEHCTBUI. BBI30B MeTona oO0BeKTa
KJIacca siBJigeTCs nepenadeit cooduienus. [lepenada pesynbrara paboThl Me-
TOJIa ABJIICTCS OTBETHBIM COOOIIICHUEM.

JnarpaMma mociaeIoBaTeIbHOCTEN MO3BOJISIET COJEPKUT CIEAYIOIIUE
3JIEMEHTHI:

1. OOBeKT ¢ nuHueH XU3HU U (HOKYCOM YIIPaBICHUS.

2. ®parmentsl OPT (6ok if), ALT (6moxk if-else), LOOP (tmko).

3. ®parment REF ans cebuiku Ha APyTyro AUarpaMmy MOCieI0BaTeIbHO-
CTEHN.

public class MessageService

{
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public MessageRepository r;
public void Post (Message m)
{
r.Add (m) ;
r.Save () ;
}
}

//BrI30B MeToma Post kjlacca MessageService MNPOUCXOOUT U3 Me—
Toma Main HeMB3BECTHOTO OOBEKTA
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IS0 9001 Cuctema MeHedXMeHTa KayecTBa

Registered

M3patenscTBa TOMCKOro NOMMTEXHUYECKOrO YHUBEPCUTETA CEPTU(MLMPOBaHA

NATIONAL QUALITY ASSURANCE no crangapty BS EN I1SO 9001:2008
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