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AHHOTauuA

PaccmarpuBaercs nonsTHe 00pasia NpOeKTUPOBAHNUS, KIacCUpHUKaIMs 00pa31oB
IPOEKTUPOBAHUS U HEKOTOPBIE IIMPOKO HUCIIOJIb3YEMbIE IPUMEPHI 00pa3LOB aHAIN3a U
ApPXUTEKTYPHBIX CTUIIEH.

KniouyeBble cnoBa

O06pa3zer] NPOEKTUPOBAHMS, APXUTEKTYPHBIA CTUIIb, HAMOMA, 00pa3el aHaIu3a, oopaser|
oprasu3zaiuu, oopaser nporecca, apXUTEKTYPHbIH CTHIIb «KaHAJbl U (PUIBTPBI»,
ApPXUTEKTYPHBIM CTUIIb «MHOTOYPOBHEBAsI CHCTEMAY.

TeKcT nekuumn

Uem oTiinyaeTcst paboTa OMBITHOIO IPOEKTUPOBIIUKA IPOIrPAaMMHOT0 00ECTIEUEeHUs OT
paboTsl HoBHUKa? MMeromuiics y sKkcrepTa OIbIT HO3BOJISIET €My aKKypaTHee ONpeieisTh
3a/1a4M, KOTOpble HEOOXOIMMO PEIINTh, TOUYHEE BBIJENATH CPEIM HUX Haubosee BaKHbIE U MEHEE
3Ha4YMMble, YeT4e MPEACTABIATh OTPAaHUYECHHUS, B paMKaX KOTOPBIX JOJKHA paboTath Oyay1uas
cucrema. Ho BasxHee Bcero To, 4To 3KCHEPT OTINYAETCS HAKOIJIEHHBIMU 3HAHUSMHU O PEIICHHUSX,
IIPUEMJIEMBIX WJIN HE MPUEMIIEMBIX B OIIPEJEIICHHBIX CUTyalusx, U cBoicrax 110,
00ecTieYBaeMbIX UMH, ¥ CIIOCOOHOCTBIO OBICTPO MOATOTOBUTH KAUECTBEHHOE PEIICHUE
CJIO’KHOM MPOOJIEMBI, ONUPAsICh HAa 3TU 3HAHMUSL.

JlaBHel MeuTOil nmpenogaBaTeseii BCeX NJUCLMILIAH SBISIETCS BbIIECICHNUE TAKUMX 3HAHUH «B
9ICTOM BHJE» U 3 (HEeKTUBHAS Mepeiavya uxX CIEAYIONIIM ITOKOJICHUIM CIIeIHAINCTOB. B
00JacTi MPOEKTUPOBAHHUSI CIIO’KHBIX CUCTEM Ha POJIb TAKOTO MPEICTABICHUS HAKOIJICHHOTO
OTIbITA BO BTOPOU 1osioBHHE XX BEKa CTallM MIPETEHI0BATh 00pa3ybl NpoeKmuposanus (design
patterns WA IPOCTO patterns), Ha3pIBa€MbI€ TaKKe TUIIOBBIMU PEIICHUSIMHU WIH I1a0JIOHAMHU.
Haunbonee mmpoko o0pasil IPUMEHSIOTCS IPU OCTPOEHUU CIIOKHBIX CUCTEM, Ha KOTOPbIE
HAKJIaIbIBAETCSI MHOXKECTBO Pa3HOOOpa3HbIX TpeOOBaHUM, HE TONBKO Ipu mpoektupoanuu [10.
OpHolt U3 nepBbIX pabOT, CUCTEMAaTUYECKH M3JIaraBIIMX JOBOJIBHO 00bII0 Habop 00pa3LoB,
OTHOCSIIIIMXCSI UMEHHO K pa3paboTKe mporpamm, craia kaura [1].

Ha ocHoBe umeromerocs onsiTa UCCIEA0BATENAMU U ITpakTUKaMu pa3padboTku 10 BeieneHo
MHO’KECTBO 00pa3li0B — TUIOBBIX aPXUTEKTYP, IPOEKTHBIX PEILICHUHN Il OTJEIbHbIX
MOJICUCTEM U MOAYJIEH WIIH MPOCTO MPOTPAMMHUCTCKUX ITPUEMOB — MO3BOJIIOIINX ITOITYYUTh
JIOCTaTOYHO Kau€CTBEHHBIE PEIICHUS TUIIOBBIX 3a/1a4, @ HE U300peTaTh KaXkblil pa3 BEJIOCUIIE].

Bornee Toro, moan, HanboJee CUITBHO BOBJICYSHHBIE B TOUCK 00pa3I0B MPOSKTHPOBAHUS B
cepeanHe 90-x roJ10B MPOILIOro BeKa, MbITAINCh CO3/1aTh OCHOBaHHBIE Ha 00pa3lax s3bIKH,
KOTOpbIE XOTS ¥ ObLIH OBl CIENM(UIHBIMHA JJIS1 OTIPEICIIEHHBIX MTPEIMETHBIX 00JIaCTel, NMEITH
051 O0JIee BHICOKMH YPOBEHB a0CTPAKLIMHU, YEM OOBIUHBIE S3bIKH IPOrPAMMHPOBAHUS.
[Ipennonaranoce, 4TO YEIOBEK, 3HAKOMBIH € TAKUM S3bIKOM, IPAKTUYECKU O€3 YCHUIHM CMOXKET
CO3/1aBaTh MPHJIOKEHHS B JAHHOM MPEeIMETHOM 001acTH, KOMIOHYSI MOAXOSAIINE 00pa3Ibl
HYKHBIM CIIOCOOOM. DTy MPOrpaMMy pean30BaTh HE yIaI0Ch, OJTHAKO BBISIBICHHBIE 00Pa3IIbl,
HECOMHEHHO, ABJIIIOTCA OJHHUM U3 CaMbIX 3HAYMMBIX CPEICTB IIEPEAAUH OIBITA IPOCKTUPOBAHUS
CJIOHBIX IPOTPAMMHBIX CHCTEM.

Oopaszeuy (pattern) ipeAcTaBiIsieT OO0 MIa0JOH PEIICHUSI TUTIOBOM, TOCTATOYHO YaCTO
BCTpeUarolIeiics 3aauu B HEKOTOPOM KOHTEKCTE, T.€. PU HEKOTOPHIX OTPAHUYCHUAX Ha
O’KHJJaEMbI€ PELLIEHUS U ONPE/IeTICHHOM Habope TpeOOBaHUI K HUM.



B kagecTBe mpumepa pacCMOTPHUM TaKylo CUTyaIuio. Mel pazpaboTaiu 60JIbIITyI0
porpammy 13 MHOTHX MoAayJiel. Tak ClI0KUI0Ch, YTO MOYTH BCE OHU OMUPAIOTCS HA
HEKOTOPBIN BBIJICJICHHBIA MOJIYJIb U YaCTO UCIOJIB3YIOT €r0 Onepannu. B kakoi-T0 MOMEHT,
OJIHAKO, pa3pabOTUYHK 3TOTO MOJYJIs PELINI IOMEHITh Ha3BaHUS OIepaluii B ero uutepdeiice u
MOPSIIOK CIIEOBAHUS TTapaMeTpoB (MOXKET OBITh U TaK, YTO €ro Pa3padOTUYNKOM SIBIISIETCS ApyTast
OpraHu3alys, y KOTOpoi 3TOT MOIYJb ObLT MPUOOPETEH, U TaKKEe U3MEHEHHS B HEM TOSIBUIINCH B
O4YepeIHON BEpCHH, B KOTOPOM MCTIPABIICHBI MHOTHE BasKHbBIE OMUOKH). I3MEHUTH KO
OOJIBIIMHCTBA APYTUX MOJIYJIEH CHCTEMBI IOCTATOYHO TSHKEJIO, TaK KaK BHI3OBBI ONEpaliuii
WCIIOJIB3YIOTCS B HUX BO MHOTHX MeCTax. A €Clii IPUAETCs paboTaTh C HECKOJIBKUMHU Pa3HBIMU
BEPCUSIMH — HE MEHSTb K€ KOJI Kbl pa3!

Jlpyrum npuMepoM Takol CUTyaluu sIBIseTcs pa3paboTka Habopa TECTOB JUIsl HEKOTOPBIX
onepanuil. XoTenoch Obl, YTOOBI C TOMOIIIBIO 3TOT0 HA0Opa TECTOB MOKHO ObLIO ObI
TECTUPOBAThH JIFOOYI0 BO3MOXKHYIO peaan3aluio (PyHKIHHA, BBITOIHAEMBIX STUMU ONIEPALUSIMHU.
Ecnu 5T QyHKIMHU TOCTaTOYHO YaCTO BCTPEYAIOTCS, HATPUMEDP, COBMECTHO PEAHU3YIOT
ouepeib, XpaHs;ILyI0 HEKOTOPBIE AIEMEHTHI, TaKkas BO3MOXXHOCTh OY€Hb noje3Ha. Ho y kaxaoro
TaKOro Habopa orepannii MOKeT ObITH CBOM MHTEpQEIic, IepeebIBaTh BCE TECTHI MO KOTOPHIHA
CJIMIIKOM TPYIOEMKO.

Ecnu MoxHO npescTaBuTh Habop TpeOyeMbIX onepalnuii Kak nHTepgeiic HeKOTOporo Kiacca
B 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE IPOrPaMMUPOBAHUS, TOCTOMHO BBIUTH U3 TaKOU
CUTYyalluu TIOMOKeT 0Opa3ell IpOeKTUPOBaHUs adanmep (adapter).

Client TargetInterface

A 4

+ operation1(Paraml)
+ operation2(Param?2)
+ operation3()

Adanpter Implementation
+ operationl(Param1) + implOp1(ImplParl)
+ operation2(Param?2) + implOp2(ImplPar2)
+ operation3() + implOp3()

Pucynok 1. CTpyKTypa KJIaccoB-y4acTHHKOB 00pa3na aganrep.

[Ipennaraemoe pereHre COCTOUT B cieaytoiieM. Onepanuu, KOTopble HEOOXOAUMBI JUIs
paboThI Hallle CUCTEMBI, HA3bIBAEMOW KIUEHMOM, OObETUHSIOTCS B HEKOTOPBIN Kacc UiIu
uHTepdelic (Ha3pIBaCMBbIH yenesbim), U CUCTEMA MUILETCS TaK, YTO OHAa paboTaeT ¢ 00bEKTOM
aTOTO KIi1acca. [TomyuuB peanuzanuio Tex ke QyHKIUH ¢ OTIMYAIONIMMUCST IMEHAMH U THITAMHU
napaMeTpoB, Mbl OIPE/IEIIEM adanmep — KIacC-HACIEIHUK 3TOTO Kilacca (MM Pean3y oI
COOTBETCTBYIOIINI HHTEP(DEHC), B KOTOPOM IMEeperpyskaeM Hy>KHbIE HaM OTIepaIliH, BBIpaXKas NX
gyepe3 UMEroIIyIocs peanu3anuio. [Ipu 3ToM Kaxplil pa3 00beM JOTOIHUTENEHON pabOThI
JOCTAaTOYHO MaJ (€CII, KOHEYHO, TTOJyYeHHAs! peaTn3anus JeHCTBUTEIHHO PeaTn3yeT HyKHbIC
(GyHKIMH), @ KOJ KIIMEHTa 0CTAeTCsl HEU3MEHHBIM.

OO0paseln MPOEKTUPOBAHMSI HETB3S BEIAYMAaTh MM U300pecTH. [t Toro uToObl HEKOTOPHIi
11a0JI0H PemIeHUs CTall 00pa3IOM MTPOSKTUPOBAHHMSI, HEOOXOIUMO, YTOOBI OH HEOTHOKPATHO
UCTIOJIB30BaJICS JUIsl PEUICHUSI OJTHOW M TOM K€ 33a]]aui Ha MPAKTUKE, YTOOBI PEHICHHS Ha €T0
OCHOBE OBUIM HUCITOJIb30BAHBI B HECKOJBKUX (KaK MUHUMYM, TPEX) CIy4asixX, B pa3IMuHbIX
cucTeMax.



O0pa31pl NPOEKTHPOBAHUS YaCTO CHIIBHO CBSI3aHBI APYT C IPYTOM B CHITy TOTO, YTO OHU
pemarT CMeXHbIC 331aui. [103ToMy 4acTo HaOOPBI CBA3aHHBIX, MOIICPKUBAIOIMX JAPYT IPyTa
00pa3IoB MPECTaBISAIOTCS BMECTE B BUJIE CUCTEM 00pa3yos (pattern system) Ul A3bIKA
obpazyos (pattern language), B KOTOPBIX yKa3aHbl BO3HUKAIOUINE MEKIY HUMU CBSI3U U
OTIMCBIBAIOTCS] CUTYAIllH, B KOTOPBIX MOJIE3HO COBMECTHOE MCIIOJIb30BaHIE HECKOIBKUX

00pa3sIoB.

IIo TUITY PCIIAaCMBbIX 3a1a4 BbIACIIAIOT CIICAYIOIMINC Pa3HOBUAHOCTU o6pa3u013.

Oopa3uwvl ananusa (analysis patterns).

Taxue o0pa3iibpl IPEACTABISIOT COOOW TUMOBBIE PEUICHHSI IPU MOJEIUPOBAHUU
CJIOKHBIX B3aUMOOTHOILIEHUI MEXKIy MOHATUSIMH HEKOTOPOI MpeaAMETHOM obacTu
wiH OusHec-mporeccoB. OOBIYHO OHU SABISIOTCS MPEICTABICHUEM STUX MOHITHHA U
OTHOIIIEHUH MEXIy HUMH C IIOMOIIIBI0 HA0Opa KJIACCOB U UX CBS3EH, MOIXOAIIETO
JUISE TI0O0T0 00BbEKTHO-OPHUEHTUPOBAHHOTO s3bIKa. Takue mpeacTaBieHus 00aaiaoT
BOKHBIMHU aTPUOyTaMU Ka4€CTBEHHBIX MOJCIBHBIX PEIIEHUH — CIIOCOOHOCTHIO
0TOOpaxaTh MOHATHBIM CIIOCOOOM OO0JIBIIIOE MHOTO0Opa3ne CUTyalui, BOSHUKAIOIINX
B peabHOM JKU3HU, OTCYTCTBUEM HEOOXOIUMOCTH BHOCUTH H3MEHEHHUS B MOJIEIb TIPH
HEOOJBIINX U3MEHEHUSIX B TPEOOBAHUSX K OCHOBAHHOMY Ha HEH POrpaMMHOMY
obecreueHuIo 1 y100CTBOM BHECEHUSI U3MEHEHH, BRI3BAHHBIX €CTECTBEHHBIMHU
W3MEHEHUSMHU B TOHUMAHUU MOJIETTUPYEMBIX MOHATUH. B yacTHOCTH, HEOOMBIIIOE
pacuIupeHue TaHHbIX, CBI3aHHBIX C HEKOTOPBIM MOHSITHEM, MPUBOIUT K HEOOJIBIINM
W3MEHEHUSIM B CTPYKTYpE, Yallle BCETO, JIMIIb OAHOTO Kjacca MOJIEIH.

OO6pa3siipl aHaIU3a MOTYT OTHOCUTHCS K ONIPEACIICHHON MTPeAMETHON 00J1acTH, KaK
CIEIyeT U3 UX OMpPENIEICHUS, HO MOTYT TaK)K€ U C YCIIEXOM OBITh HUCIIOIb30BaHbI AJIs
MOJICIMPOBAHUS MMOHATUN B PA3HBIX NMPEIMETHBIX 001aCTsIX.

B oTiinume ot 06pa3ioB MpoeKTUPOBAHMS U UIHMOM (CM. HUXKE), 00pa3iibl aHaIu3a
HCMOJIb3YIOTCS TPU KOHLIENTYJIbHOM MOAEIUPOBAHUH U HE OTPAKAIOT MPSMO
BO3MOYKHYIO PEaIM3alMI0 TAKOM MOJIEIN B BUJE KOHKPETHOTO KOJIa yYaCTBYIOIIHX B
Hel kiaccoB. Hanpumep, nose X Kiiacca KOHLENTYajdlbHON MOJIETU B peasiu3aluu
MOXKET OCTAThCH IIOJIEM, & MOXKET IIPEBPATUTHCS B Iapy METOA0B getX() u setX()
unu B o1uH Metof getX() (B cgoticmeo, property, B TepmuHax C# u JavaBeans).

Apxumekmypuosie 00pazysvt WM apxumeKkmypHsie cmuau (architectural styles,
architectural patterns).

Taxue oOpasiibl IPEeACTaBISIIOT COOON TUIOBBIE CIIOCOOBI OPraHU3alui CUCTEMBI B
1L[EJIOM WJIM KPYTIHBIX MOACHCTEM, 3aJaf0IINe HEKOTOPhIE MTPaBUIia BhIACTICHUS
KOMITOHEHTOB U pean3alii B3auMOICHCTBUN MEXTy HUMHU.

Oopa3uyvl npoexmuposanus (design patterns) B y3KOM CMBICIIE.

OHU onpenensitoT TUIIOBBIE TPOESKTHBIE PEIICHUS AJI YACTO BCTPEUAOIIUXCS 3a/1a4
CPEIHEr0 YPOBHSI, KAaCAIOIIUECs CTPYKTYPbI OJHON MOJICUCTEMBI WIIH OpraHU3aluu
B3aUMOJICHCTBUS JBYX-TPEX KOMIIOHEHTOB.

Houomwt (idioms, programming patterns).

Nauomsl SBISIFOTCS cien(UISCKUMU TS HEKOTOPOTO SI3bIKa MPOTPaMMHUPOBAHUS
criocob6amMu OpraHU3aIUH JIEMEHTOB MTPOrPAMMHOTO KOJ1a, TIO3BOJISIOIIUMHU, OMSThH
e, PEIINTh HEKOTOPYIO YaCTO BCTPEUAIONIYIOCS 3a/1auy.

Oobpasywt opzanuzayuu (organizational patterns) v 00pa3uybl npoyeccos (process
patterns).

OO0pa31bl 3TOro TUIA ONKMCHIBAIOT YCIEUIHbIE MPAKTUKH OpraHU3alnuu pa3paboTKu
1O nnu npyro¥ CciioXKHOM €ATEIbHOCTH, O3BOJISIONINE PEIIATH ONPECIEHHbIE
3a/1a4¥ B paMKax HEKOTOPOTO KOHTEKCTA, BKJIFOYAIOIETO OTPAHUYECHUS HA
BO3MO>KHBIE PELICHHUS.



Jnist onucanust 00pa3ioB ObUTH BEIpaOOTaHBI ONpeieieHHbIe adioHkl. [lanee Mbl Oyiem
MCIONB30BaTh OJIUH M3 TAKUX MIAO0JIOHOB JJIs OMHCAHUS aPXUTEKTYPHBIX CTUIIEH, 00pa3IoB
IPOCKTHPOBAHUS M HIMOM. DTOT MIa0JI0H BKIIOYAET B CEOS CIIEIYIONINE SIIEMEHTHI.

e HasBanue oOpa3siia, a TakxKe Ipyrue UMeHa, o KOTOPBIMH 3TOT 00paser
HCIOJIb3YETCSl.

e Hasnauenue — 3a1auu, KOTOpPBIE PEMIAOTCS C MTOMOIIBLIO JAaHHOTO oOpasia. B aToT
)K€ IMyHKT BKIJTFOYAETCS ONMMCAaHUE KOHTEKCTa, B KOTOPOM JaHHBIH 00pa3er] MOXKeT
OBITH UCIIOJIB30BAH.

o JlelicTBYyIOLIHME CUIIBI — OTPaHUYEHUs], TPEOOBAHUS, pacCyKACHUS U HJIeH, O]
BO3/ICHCTBUEM KOTOPBIX BBIPAOATHIBACTCS PEIICHUE.

e PerreHue — OCHOBHBIC UACH HCIOJIb3yCMOI'0 PCIICHUS. Bxirogaer CJICOAYIOIINC
TOAITYHKTEI.

0 CrpyKTypa — CTPYKTypa KOMIIOHEHTOB, IPUHUMAIOIINX Y4acTHE B JaHHOM
oOpasue, 1 cBA3el Mex 1y HUMH. B paMkax oOpa3iia KOMIOHEHTBI IPUHATO
MMEHOBATH [IPU ITOMOILHU POJIEH, KOTOPHIE OHU B HEM UT'PAIOT.

O JluHamMuKa — OCHOBHBIE CIIEHAPUU COBMECTHOI pabOThl KOMIIOHEHTOB
obpasra.

0 Peanm3anus — BO3MOKHBIE ITPOOIEMBI TIPH PEATH3ALUH U CTIOCOOBI MX
MIPEOI0JICHUS], TPUMEPHI KOJIa Ha PA3IUYHBIX SI3bIKAX (B JAHHOM Kypce Mbl
Oy/1eM HCIOIB30BaTh /IS IPUMEPOB TOJIBKO SI3bIK Java). BapuaHTs! u
CrocoOBl YTOUHEHHSI JAHHOTO 00pasia.

0 CaencTBus IpUMEHEHHs 00pa3iia — KaKUMU JOTIOJTHUTEIbHBIMUA CBOWCTBAMH,
JOCTOMHCTBAMHU U HEJJOCTaTKaMHM, 00JIaZatoT MOJyUYEHHbIE HA €T0 OCHOBE
peuieHusl.

e 1I3BecTHBIC MPUMEPHI HCIIOIB30BAHMS JAHHOTO 00pasIia.
e Jlpyrue oOpa3libl, CBA3aHHbIE C JTAHHBIM.

Jlanee B 3TOM JIEKIIMM pacCMaTPUBAIOTCS HEKOTOPBIE U3 U3BECTHHIX 00Pa3LIOB B
COOTBETCTBUM C NPUBEACHHON Kiaccudukanueil. Jlpyrue odpasiisl OyayT yIOMUHATHCS B
MOCIEYFOIIUX JICKIUSAX IIPH PACCMOTPEHHUHU CIIOCOOOB PEIICHHS TEX WIJIM MHBIX 3a7ad, a TaKKe
o6ubnmorek s3b6Ik0B Java u CH#.

O6pa3uybl aHanusa

Obpasey ananu3a SBISETCS TUIIOBBIM PEIICHUEM I10 MPEICTABICHUIO HA0Opa MOHATUH
HEKOTOPOH MPeAMETHOM 00J1acTH B BHIE HA0Opa KJIacCOB M CBsI3eH MeX Ty HUMU. OCHOBHBIC
paboThI ¢ OMCaHUEM BbIJICIIEHHBIX 00pa3IoB aHaM3a — 3T0 paboTel Maptuna Paynepa
(Martin Fowler) [2,3].

B kauectBe npumepa 00pa3LioB aHaIM3a paCCMOTPUM IpyIIly 00pa3LoB, CBA3aHHBIX C
NpEeCTaBICHUEM B POTPAaMMHON CHCTEME TAaHHBIX U3MEPEHUH 1 HaOII0ACHUH.

Haubosee npocTbiM 00pa3LioM 3TOH IpyIIbI SIBISETCS 00pa3ell geruuuna (quantity).
Pe3ynbTaThl OOJBIIMHCTBA U3MEPEHUN UMEIOT KOJIMYECTBEHHOE BBIPAKEHHE, OJJTHAKO, €CIIU
NPECTaBIATh UX B BUJE aTpUOYTOB YMCIOBBIX THIOB (pocT — 182, Bec — 83), yacthb
uHpopmanuu nponazgaer. [Toka Bce Moib30BaTeNN CUCTEMBI U Pa3pabOTUNKH, BHOCSIINE B HEE
U3MEHEHUs, TIOMHST, 8 KaKUX eOUHUYax N3MEPSIIOTCS BCEe XpaHUMbIE BEIMYMHBI, BCE B MOPSJIKE,
HO CTOUT XOTh OJJHOMY OIIMOUTHCS — W PE3yJbTaThl MOTYT OBITh BEChMa CEPbE3HbI. Takoro
poza omubka B 1998 rony BbIBena U3 CTpos aMepUKaHCKUI KOcMUYecKui anmapat Mars
Climate Orbiter, mpegHa3HauaBIIMKCS IS HCCIIEOBaHUS KiMMaTa Mapca. JlaHHbBIe 0 TeKymmx
napameTpax ABMKEHHs anmnapaTa oCcTynaiu Ha 3eMilto, 00padaThIBAINCh, U PE3YIbTUPYIOLINE
KOMaH/IbI OTIIPABISUIACH 00paTHO. [Ipu 3TOM mpoIieTypbl MOHUTOPHHTA U YTIPABICHUS
JIBIDKEHUEM Ha CaMOM aIlnapaTe BOCIPUHUMAIIN BEJIMUYMHY UMITYJIbCa KaK H3MEPEHHYIO B



HpToHax Ha cekyHy, a mporpaMMbl 00pabOTKH JaHHBIX Ha 3emiie — KaK 3HaYeHHE UMITYJIbCa B
(dyHTax CHIIBI Ha CEKyHy. B nTore sTo mpuBeno K BBIXOAY Ha ropaszio 0ojiee HU3KYIO, UeM
IUTAHUPOBAJIOCH, OPOUTY, IOTEPE YIPABJICHUS U THOENIN anmnapara CTOUMOCTbIO 0kos1o 130
MUJUTMOHOB JI0JIJIapOB [4].

ITosToMy OoJiee akKypaTHOE pelIeHHe — HMCIOIb30BaTh Il XPAaHEHUS TaHHBIX YHCIOBBIX
U3MEpPEHMI 00BEKTHI cielManbHOro Kinacca Quantity, B MoJIsIX KOTOPOTO XPAHUTCS HE TOJIBKO
3Ha4YeHUE BEJIMYMHBI, HO U €IUHMIIA ee u3MepeHus. Kpome Toro, 10CTaTouHO MOJIE3HO
OTpPEAEIUTh ONEPaLH CIOKEHUS, BBIYMUTAHUS U CPABHEHMSI TAKUX BEJIMYUH.

Quantity

+ amount : Number
+ units : Unit

+a s <5 >a =

Pl/ICyHOK 2. Knace AJIA MPEACTABJCHUSA BCJINYUH, HMECIOIIHUX Pa3HbI¢ ¢ AMHUIIBI H3MECPCHUSA.

[TomMuMoO U3MepeHui, UCTIOIB30BATh TAKOE MPEACTABICHNE YIOOHO U I CYMM JICHET B
(MHAHCOBBIX CUCTEMaX. AHAJIOTOM €IMHUI] U3MEPEHHUS B 3TOM CIIy4ae BbICTYNAIOT Pa3INYHbIE
BaMOTHL. OT PU3MUECKUX BEIMYHH BATIOTHI OTJIMYAIOTCS NU3MEHSIEMbIM OTHOILICHUEM, C
IIOMOUIBIO KOTOPOI'O UX MOXKHO IIEPEBOJAUTH OJHY B APYTYI0. DTO OTHOLICHHE MOXKET 3aBUCETh
oT BpeMeHHu. Kpome Toro, cyImecTByIoT eIMHUIIBI U3MEPEHHs (PU3NYECKUX BEIIMYUH, KOTOPBIE
npeoOpas3yroTcs Apyr B Apyra 0oJiee CI0KHBIM, YeM YMHOXKEHHE Ha HEKOTOPOE YHCIIO,
criocoboM — Harpumep, rpaaycsl o ®apenreiity u o Llenscuto.

OTH IpUMEpBI MOTYT ObITh OXBady€HBI 00pa3IOM npeodpazosanue, KOTOPBIN MO3BOISET
MPEJICTaBIISTh B CUCTEME TpaBuiia mpeoOpa3zoBaHus pa3IuUHbIX €JUHHI] U3MEPEHUs APYT B
npyra. Jljis 60apIIMHCTBA TPE0Opa30BaHUil JOCTATOYHO BETMYUHBI OTHOIICHUS MEKITY
€AMHUIIAMHU, OBITh MOXET, 3aBUCSILEr0 OT BPEMEHH, I0ATOMY CTOUT BBIACIUTH KIJacc JIs
XpaHEHUs ATOr0 OTHOLICHHUS.

Quantity
+ to
+amount : Number | __--- > Unit < Conversion
+ units : Unit A + from
+ convert()
+5 ) <5 >5 == |
Ratio <
0..1

+ ratio : Number

Pucynoxk 3. IlpeacraBiieHne BO3MOXKHBIX IPe0OPA30BaAHMI MeKIy eAMHULIAMH M3MepeHMii.

Jpyroi THUIT CBSI3U MEXIY Pa3iMuHbIMHU €IUHUIIAMH U3MEPEHUS — TaK Ha3bIBacMble
cocmasHble edunuywl, Haripumep HetoToH s m3mepenus cvbl (1 H =1 KF*M/Cz). Pazpemenue
0/I00HOTO PO/ia COOTHOILIEHUH MOXKET ObITh PEaIn30BaHO, €CITU OIPEIEIUTh J1Ba MOIKJIacca
kjacca Unit — oJIuH A5 IpeCTaBICHUs IPOCTHIX €AUHUL, PrimeUnit, qpyroi ans
MPEeJICTaBICHHUS COCTaBHBIX, CompoundUnit, 1 ONPEEIUTh ABE CBSI3U, COMOCTABIISAIONINE OTHOM
COCTaBHOM €IMHMIIC JIBa MYJbTUMHOXKECTBA MTPOCTHIX — T€, YTO YYACTBYIOT B HEM B
MOJIO’KUTENBHBIX CTENEHSX, U T€, YTO YYACTBYIOT B OTPUIIATEIbHBIX.



Unit

ZF

. . + direct -
PrimeUnit < CompoundUnit
A T
0.* + inverse

Pucynok 4. IlpeacraBjieHHe COCTABHBIX eTHHUI U3MEPEHUI.

B meaunuHe, rie XpaHeHue JaHHBIX U3MEPEHUI nMeeT 0coboe 3HaueHHe, U3MEPEHUs TOUTH
BCEI/1a CBA3BIBAIOTCS C MALUEHTOM, JJI1 KOTOPOrO0 OHM MPOoU3BoAMIKCh. [lomumo sToro,
MEIUIUHCKUX U3MEPEHH, UMEIOIUX, HaIpUMep, 3HaYeHHE JJIMHbI, O4eHb MHOTO. JlJ1s1 TOTO,
YyTOOBI pa3nuuaTh 00a 3TUX aTpUOyTa U3MEPEHUS — OOBEKT U3MEPEHUS U BUJI U3MEPEHUS
(nanpumep, nauueHT MBanos [letp CepreeBud u IMHA €ro NMpeaIuieybs), UX HYKHO SIBHO
BBECTH B MOJIeJb. Tak BO3HUKAET 00pasel] usmeperue. ITOT 00pa3el] CTaHOBUTCS MOJIE3HBIM,
€CJIM UIMEETCsI 0YeHb MHOT'O Pa3IMUHBIX U3MEPEHUH IS KaKJ0r0 00bEKTa, TPYIIUPYEMbIX B
JIOCTaTOYHO MHOT'O BUJIOB U3MEPSEMBIX SBJICHUM.

Object

A 4

Measurement Quantity

0..*

1

Phenomenon
Type

Pucynok 5. HaGop kiaccoB 1Jisi npecTaBjieHUsl pe3yJIbTaTOB U3MepPeHUid.

briBaeT, ogHako, HEOOXOAMMO BECTH YUYET HE TOJBKO KOJIMYECTBEHHBIX U3MEPEHUH, HO 1
Ka4eCTBEHHBIX HAOIIOACHUH, pe3yIbTaT KOTOPHIX NPEACTABISACTCS HE YUCIOM, @ HEKOTOPBIM
3HAUYCHHUEM IepeuucauMoro tuma (rpymma kposu II, oxor 2-# crenenn u np.). [Ipu 3Tom
HAOIIO/ICHUS OYCHB MTOX0XKHU HAa U3MEPEHUSI — OTHOCSITCS K HEKOTOPOMY OOBEKTY M OMPEIEISIFOT
HEKOTOPOE 3HaYEHHE JIJIsl KAKOTO-TO BUa HaOIIOACHUH.

Object Observation
I |
Category " Measurement
Observation 0..
1
v 0.% Phenomenon 4
Phenomenon ! Type Quantity

Pucynok 6. HaGop ki1accoB 1Jisi IpeACTaBJICHHSA Pe3y/IbTATOB KAK M3MepPeHMil, TaKk U HA0JII0ICHHUIA.

JIJIsi COBMECTHOTO TIPEICTABICHHS PE3yJIbTATOB HAOIIOACHHUIA U N3MEPCHHIA MOKHO
UCIIOJIb30BaTh MAOJIOH HabIl00eHue, CTPYKTYpa KIIAaCCOB KOTOPOTo MoKa3aHa Ha Puc. 6.
TpeOyercst HEeKOTOpasi MPUBBIYKA, YTOOBI OBICTPO PA3IOKHTH IO ITUM KJIaccaM KaKOW-HUOY b
KUBOUW TpuMep (HarpuMep, TpyIina KpOBH — BUJ sBIIeHHI, |1 — siBIeHue 3TOrO BHIA,
HAOJTIO/ICHUE MOXET 3aKII09aThes B ToM, 9T0 y [lerpa CepreeBuua MiBaHoBa ObuTa 0OHapysKeHa
MMEHHO TaKas Ipymmna KpoBHu). DTH YCHIUSA C JIUXBOW OKYyHAIOTCS OTPOMHBIM KOJTHYECTBOM
(bakToB, KOTOpBIE 0€3 U3MEHEHUN MOKHO YJIOKHUTH B 3Ty CXEMY.



ApPXUTEKTYpPHbIe CTUNN

ApxumexmypHulii cmu/ip ONPEACISECT OCHOBHBIE ITPABUJIA BbIIEICHNSI KOMIIOHEHTOB U
OpraHU3alKi B3aUMOJEHCTBHS MEX/1y HUMHU B PaMKaX CUCTEMBI WIIH ITOJCUCTEMBI B LIEJIOM.
Paznuunble apXUTEKTYpHBIE CTHIIM MOAXOAT AJI PEUICHUS Pa3IMYHbIX 33/]a4 B TUIAHE
obecrnieueHns He(QyHKIMOHAIBHBIX TPeOOBaHUIM — Pa3IMYHBIX YPOBHEH MPOU3BOIUTEIHHOCTH,
y1o0CTBa UCIIOB30BaHMS, IEPEHOCUMOCTH U y100CTBa conpoBOokIeHMs. OfHY U Ty XKe
(bYHKIIMOHAJIBLHOCTh MOKHO PEaN30BaTh, UCIOIb3YS Pa3HbIE CTHIIH.

PaboTa 1o BBIICTICHHIO U KJTACCU(PHUKAIIMHA apXUTEKTYPHBIX CTHIICH ObLIa IIpOBEIcHa B
cepenune 1990-x ronos. Ee pesynbrarhl npeacraBieHsl B paboTax [5,6]. Huke npusenena
TaOJIMIIa HEKOTOPBIX APXUTEKTYPHBIX CTHIICH, BBIIETICHHBIX B TUX padoTax.

Bunanl ctugeii u

KoHTeKeT HC0JIb30BaHNS U OCHOBHbIE

IIpumepsbl

KOHKPeTHBbIEe peleHust

CTHJIN

Koneeiiep CucteMa BbIIa€T YETKO OIPECIICHHbIC
oopabomku BBIXOJIHBIC IaHHBIC B pe3yJibTaTe 00padoTKU

odannwvix (data

flow)

YETKO OIPECIICHHBIX BXOIHBIX JaHHBIX, IPH
3TOM MpoLecC 00pabOTKU HE 3aBUCHUT OT
BPEMEHH, PUMEHSIETCSI MHOTOKPATHO,
OJIMHAKOBO K JIFOOBIM JTAHHBIM Ha BXOJIE.
O6paboTka opranuszyercs B Buje Habopa (He
00s13aTeTTLHO MOCIIEIOBATEIFHOCTH ) OTACIBHBIX
KOMITOHEHTOB-00pa0OTUHKOB, MEPEIAIONINX CBOU
pe3yJIbTaThl HAa BXOJ APYTUM 00paboTuuKaM MU
Ha BBLIXOJ BCEU CUCTEMBI.

BaxapIMU CBOMCTBAMU SIBJISIIOTCS YETKO
onpeAesieHHas CTPYKTypa JaHHbIX U
BO3MOXHOCTb UHTETPALIMH C APYTUMH
CHCTEMaMH.

[TakerHnas OnuH-eAMHCTBEHHBIN BBIBOJ MPOU3BOIUTCS HA COopka mporpaMMHOI
obpaboTka OCHOBE UTEHHUS HEKOTOPOTO OJTHOTO Habopa CHUCTEMBI: KOMITUJISIIHA,
(batch JAaHHBIX Ha BXOJIE, IPOMEKYTOUHbBIE cOOpKa CUCTEMBI,
sequential) npeoOpa3oBaHus OPTraHU3YIOTCS B BUIE cOOpKa IOKyMEHTaIllH,

MOCJIeI0BATEIbHOCTH. BBITTOJIHEHUE TECTOB.
Kanains! n Hy>xHo oGecrieunts nmpeodpa3oBaHue Yrumuter UNIX
GUIBTPHI HEMPEPBIBHBIX MMOTOKOB JaHHBIX. [Ipu aTOM
(pipe-and- npeoOpa3oBaHusl HHKPEMEHTAIBHBI M CIISAYIOIICe
filter) MOET OBITh HAYATO 1O OKOHYAHUS

npenpiaymero. Fimeercs, BO3MOXHO, HECKOJIBKO

BXOJIOB M HECKOJIbKO BBIXOJIOB.

B manpHelinmeM Bo3MOXHO 100aBiIeHNE

JIOTIOJTHUTEIBHBIX MPEOOPa30BAHHUIA.
3aMKHYTHIH HyxHo oGecieunts 00pabOTKy MOCTOSIHHO BcerpoeHHbIe cucTeMbl
LUK MOCTYTIAIONINX COOBITHIA B TUIOXO MPEJICKAa3yeMOM | YIIPaBJICHUS B
yIpaBIeHUsS OKPYKCHHH. ABTOMOOMIIAIX,
(closed-loop Hcnonp3yercs oOIIuii AUCIIETYEP COOBITHIA, ABHALITH, CIIyTHHKAX.
control) KOTOpBI Kiaccupuupyet coositue 1 otaaet ero | O6paboTka 3ampocoB

Ha aCHHXPOHHYIO 00paboTKy 00paboTIHKY Ha CHJIBHO

COOBITHUI TAKOTO THIIA, IOCTIE YEro ANCIETYEp 3arpyxeHHbIx Web-




CHOBA Ir0TOB BOCIIPUHUMATD COOBITHSL.

cepBepax.

O6paboTka neiicTBuit
nosib3oBarens B GUI.

Buvizo6-6036pam
(call-return)

[Topsatok BEIOJIHEHUS JEUCTBUN YETKO
ONPEAEIIECH, OTIEIbHBIE KOMITIOHEHTHI HE MOTYT
BBITIOJTHATH MOJIE3HYIO paboTy, HE MOTy4as
oOparieHus oT Ipyrux.

TUIIbI JaHHBIX
(abstract data

types)

MOXET MEHATHCA. BakHBI BOBMOXKHOCTH
BHECEHUS U3MEHEHUHN U UHTErPalliu C IPYTUMU
CHUCTEMaMH.

Brinensiercss Habop aOCTpaKTHBIX TUIIOB JaHHBIX,
KaKIBIA U3 KOTOPBIX MPEIOCTaBIseT HAOOP
oreparyii i1 padoThl ¢ JaHHBIMU TAKOTO THIIA.
BryTpeHHee npeacTaBiIeHUe TaHHbIX
CKPBIBAaETCH.

IIpouenypnas JlaHHBIe HEM3MEHHBI, IPOIIeTyphl padoThl ¢ HUMU | OCHOBHAs cXema
JEKOMITO3ULUSA | MOTYT HEMHOT'O MEHSThCSI, MOTYT BO3HHKATh MOCTPOEHMS IIPOrpamMMm
HOBBIE. s si3pikoB C, Pascal,
Beinensiercss Habop npouenyp, cxeMa rnepeiadu Ada
yIpaBJIEHUS MEXKAY KOTOPBIMU IPEACTaBISIET
co00i1 1IepeBO ¢ OCHOBHOM MPOLIEAYPOH B €ro
KOpHE.
AGcTpaKkTHbIE B cucrteme MHOTO 1aHHBIX, CTPYKTYpa KOTOPBIX bubnuoreku knaccos u

KOMIIOHCHTOB

MHoroypoBHeB
as cucreMa
(layers)

NMmeeTcst eCTECTBEHHOE pacCIOeHUe 3a1a4
CHCTEMBI Ha Ha0OPHI 3a/1a4, KOTOPHIE MOXKHO
ObLIO OBI peraTh MOCIeI0BATEIbHO — CHayalia
3aJjau TIEPBOTO YPOBHS, 3aTEM, UCTIONB3YS
MOJTy4YEeHHBIE PEIICHUS — BTOPOTO, U T.J1. BayKHBI
MEPEHOCUMOCTh ¥ BO3MOKHOCTh MHOTOKPATHOTO
WCIIOJIb30BaHUS OT/ICTbHBIX KOMIIOHEHTOB.

KoMnoHeHTHI pa3aenstoTcsi Ha HECKOJIBKO
YpOBHEH TaKUM 00pa30M, 4YTO KOMIIOHEHTBI
JAHHOTO YPOBHSI MOTYT UCIIOJIB30BATh JIJISl CBOCH
paboThI TOILKO COCeel T KOMIOHEHTBI
MpeABIAYIIero YpoBHs. MoryT ObITh O0Jee
cy1abble OrpaHHYCHHS, HAPUMep, KOMIIOHEHTaM
BEPXHHUX YPOBHEH pa3pemieHo MCIOIb30BaTh
KOMIIOHEHTHI BCEX HMKEJICIKAIMX YPOBHEM.

TenekoMMyHUKaMOHH
bI€ POTOKOJIBI B
mogenu OSI (7
YPOBHEH), peanbHbIC
MPOTOKOJIbI CETEN
nepenayu JaHHbIX
(00bI4HO 5 ypoBHEH
WU MEHBIIIE).

Cucremsl
aBTOMAaTHU3AINH
HpeanpusITHi (YpOBHU
nHTepderica
MOJIb30BaTeIs-
00paboTKH 3aMmpoCoOB-
XpaHEHUs JaHHBIX ).

Knuent-ceprep

Pemaemble 331241 €CTECTBEHHO pacTpeessoTcs
MEX]ly HHUIIMATOPaMH U 00paboTUnKaMu
3aIpOCOB, BO3MOXKHO U3MEHEHHE BHEIITHETO
MPEJCTAaBICHNS JAHHBIX M CIIOCOO0B MX
00paboTKH.

OcHOBHAas MOAENIb
OU3HEC-TIPUITOKEHUI:
KIUEHTCKHE
MIPWIOKEHUS,
BOCIIPUHUMAIOIIIHE
3ampoChl
MOJIL30BaTelIeH U
cepsepa,
BBIIOTHSIOIINE 3TU
3amnpocChl.




Humepaxmuensie | HeoOX0aMMOCTh JOCTATOYHO OBICTPO
cucmembol pearupoBarth Ha ACHCTBHS MOJIH30BATEIS,
W3MEHUYUBOCTH IT0JI30BATEIILCKOTO HHTEpdErica.
JlaHHBIC— N3meHeHus BO BHEIIHEM IPEICTABICHUH Haub6omaee gacto
MPEJICTABJICHUE | IOCTATOYHO BEPOSTHBI, OJTHA M TA XKE WCTIOJIE3YETCS TIPH
—o0OpaboTka nH(pOpMaIUs MPEICTaBISAETCS MO-Pa3HOMY B MIOCTPOCHUU
(model-view- HECKOJIbKUX MECTaxX, CUCTEMa JOJDKHA OBICTPO npuioxenuit ¢ GUI.
controller, pearupoBaTh Ha U3MEHEHUS TaHHBIX. Document-View B
MVC) Boigensercs Habop KOMIIOHEHTOB, MFC (Microsoft
OTBETCTBEHHBIX 32 XpaHEHUE JaHHBIX, Foundation Classes) —
KOMITOHEHTBI, OTBETCTBEHHEBIC 32 HX JOKYMEHT B 3TOU
MIPEACTABJICHUS JJIS MMOJIb30BaTeeH, 1 cxeMe OObEeIUHSIET
KOMITOHCHTHI, BOCITPHHUMAFOIIIAE KOMaH/IbI, pOJIU TAHHBIX U
npeoOpasyrolue JaHHbIe U OOHOBIISIFOIINE UX o0OpaboTuuka.
MIPEJICTABIICHHUS.
[IpencraBnenue | MIHTepakTUBHAs CUCTEMAa HA OCHOBE areHTOB,
—a0CTpakIsi— | UMCIOIIUX COOCTBECHHBIC COCTOSTHUS H
yIpaBlIeHUe MOJIb30BaTEILCKUN HHTEpP(dErc, BO3SMOKHO
(presentation- N00aBJIEHNE HOBBIX areHTOB.
abstraction- .
OTnuuue OT NpeabIayIei CXeMbI B TOM, YTO IS
control) Ka)KJI0TO OT/IEIHLHOT0 Habopa NaHHBIX €ro
MOJIETIb, MPEACTABICHUE U YIIPABIISIOMIUT
KOMITOHEHT OOBbEUHSIOTCS B arcHTa,
OTBETCTBEHHOTO 32 BCIO pa0OTY UMEHHO C 3TUM
HabOpOM JaHHBIX. ATE€HTHI B3aUMOAECHCTBYIOT
JpYyT ¢ APYTOM TOJBKO Yepe3 YeTKO
oTpeIeNICHHYI0 YacTh HHTEepderica
YHOPaBISIONINX KOMIIOHEHTOB.

Cucmemol na

OcHoBHBIE (YHKITUN CHCTEMBI CBSI3aHBI C

OCHOge XpaHeHueM, 00paboTKON U MpeCTaBICHUEM

Xpanunuuwia OOJBIITUX KOJIUYECTB JAHHBIX.

OaHHBIX
Penosuropuii [Topsmok paGoTsl onpenemnsieTcs TOMbKO MOTOKOM | Cpenbl pa3paboTKu 1
(repository) BHEITHUX COOBITHIA. CASE-cucremsl

Beinensiercs obmiee XpaHWInIIe TaHHBIX —
penozutopuii. Kaxeii 00paboTumK 3ammycKaercs
B OTBET Ha COOTBETCTBYIOIIEE EMY COOBITHE U
KaK-TO MpeoOpa3yeT 4acTh JaHHBIX B
PETIO3UTOPHH.

Kiaccuas nocka
(blackboard)

Crioco0 perieHus 3a1a4u B 1IEJIOM HEU3BECTCH
WM CJIAIIKOM TPYJIOEMOK, HO H3BECTHBI METO/IbI,
YaCTUYHO pelIaromue 3aavdy, KOMIIO3UIUA
KOTOPBIX CIIOCOOHA BBIAABATH TIPUEMIIEMBIC
PE3YJIbTAaThl, BO3BMOXHO I[06aBJIeHI/I€ HOBBIX
norpeduTtenell JaHHBIX UK 00PaObOTIYMKOB.

OtnenbHbIe 00pa0OTYMKH 3aITy CKAIOTCS, TOIBKO
€CIIM JJAaHHBIC PETIO3UTOPUH IS UX PaOOTHI
oAroToBJeHbI. [10rOTOBICHHOCTD JAHHBIX

CucreMsl
pacro3HaBaHMs TEKCTa




OTIPEIENISIETCS C TOMOIIBI0 HEKOTOPOH CUCTEMBI
11a0I0HOB. Ecii MOKHO 3aITyCTUTh HECKOJIBKO
00pabOTUYNKOB, UCTIOIB3YETCSI CUCTEMA UX
MIPUOPUTETOB.

Ta6auna 1. HexoTopble apXuTeKTYpHBIE CTHIH.

MHor#ue u3 nIpeaCcTaBICHHBIX CTHIICH HOCAT JOCTAaTOYHO OOIIMIA XapakTep U 4acTo
BCTPEUAIOTCs B Pa3HbIX cucTeMax. Kpome Toro, 4acto MOXHO OOHAPYKHUTh, YTO B OJTHOM
CHUCTEME HCIIONIB3YIOTCS HECKOJIBKO apXUTEKTYPHBIX CTHJIEH — B OJTHOM YacTH mpeodiagaeT
OJIMH, B IpYyTrOil — APYTOM, WIH K€ OJANH CTHJIb UCIIONb3YETCS JJIsl BBIAEICHUS KPYITHBIX
MOJICKCTEM, a IPYTOil — JJIs OpraHu3aIiiu 00Jee MEJIKUX KOMIIOHEHTOB B TIOJICHCTEMAX.

Bonee moapoOHOTO paccMOTpEHHs 3aCiTyKUBAIOT CTIH «KaHaibsl U QUIBTPBD»,
«MHoroypoBHeBast cucteMay. Jlanee ciaeyroT X OMUCaHUs coriacHo [7].

Kanaasl u puiabTpbl
HaszBanue: Kanans! u Gunstpsl (pipes and filters).

Ha3znauenue: Opranuzanusi 00paOOTKH MMOTOKOB JIaHHBIX B TOM CIIy4ae, KOT/1a IpoIecc
00paboTKH pacmagaeTcsi Ha HECKOJIBKO IIAaroB. JTH IIarH MOTYT BBITTOJIHITHCS
OTJENbHBIMU 00pabOTUYNKaMH, BOBMOKHO, PEaTM3yEeMbIMU Pa3HbIMU Pa3paboTUnKaMu
WIH JJake opranu3anusaMu. [Ipu 3ToM Hy)XKHO IpUHUMATh BO BHUMaHUE CIIEAYIOIINE
(baxTopsbI.

JeiicTByomme CHJIbI:

e JIOMmKHBI OBITH BO3MOKHBI H3MEHECHHUS B CHCTEME 3a CUET J00aBICHUS HOBBIX
croco60B 00pabOTKU U IEPEKOMOMHAIIMH UMEIOIIUXCS 00paOOTUHKOB,
BO3MOJXKHO, CAMUMH KOHEYHBIMH TOJIb30BATEIISMH.

e HeGonpmme maru 06pabOTKH MPOIIIE TEPENCIIoNIb30BaTh B PA3IMYHBIX 331adax.
e He spisronyecs cocefHUIMU 00paOOTYNKK HE UMEIOT OOIIUX JaHHBIX.

e Umerorcs PAa3JIMIHBIC UCTOYHUKHU BXOAHBIX NAHHBIX — CCTCBLIC COCAUHCHUA,
TCKCTOBBIC (1)a17m1)1, COO6HI€HI/I$I armnapaTHbIX JaTYUKOB, 0asnl JaHHBbIX.

e Brixoausle JaHHBIE MOTYT OBITH BOCTPEOOBAHBI B Pa3IMYHbBIX MPEACTABICHUSIX.

e SIBHOE XpaHEHHE IPOMEKYTOUHBIX PE3yJIbTATOB MOXKET ObITh HEI(P(PEKTUBHBIM,
CO3J1aCT MHOKECTBO BPEMEHHBIX (DailIoB, MOXKET MPUBECTU K OLIMOKAM, €CIIH B
€ro OPraHM3alMI0 CMOXKET BMEIIATHCS T0Ib30BATEb.

¢ Bo03MOXHO HCIONIb30BaHKE TTapauienu3Ma i 6omnee 3PpPeKTuBHOM 00padoTKH
JTAHHBIX.

Pemenue: Kaxxnas otaenpHas 3aa4da mo 00padoTKe JaHHBIX pa30MBaeTCs HA HECKOJIBKO
MEJIKUX [IaroB. BeIX0IHBIE TaHHBIC OJHOTO IIara SIBJISIOTCS] BXOJAHBIMU JIJISl IPYTHUX.
Kaxip1ii mar peanusyercs crenuabHbIM KOMIIOHEHTOM — ¢hunbmponm (filter). Dunbtp
noTpebIISeT U BhIACT JaHHBIE MHKPEMEHTAIBbHO, HeOOIbIIUMU TiopiusMu. [lepenada
JTAHHBIX MKy QUIBTPAMH OCYIIECTBIIETCS TI0 KaHaiam (pipes).

Ctpykrypa: OCHOBHBIMH POJISIMH KOMIIOHEHTOB B paMKax TAHHOTO CTHJIS SIBIISTFOTCSI
¢unpTp M KaHai. HOrAa BBIIENAIOT ClielUaibHble BUbI GMIBTPOB — UCHOUHUK
Odannwvix (data source) 1 nompedbumenv danuvix (data sink), KOTOpble, COOTBETCTBEHHO,
TOJILKO BBIIAIOT JIaHHBIE MJIM TOJIBKO MX MOTpeOsitoT. Kaxkaplii moTok 00paboTku
JAHHBIX COCTOUT M3 YepeAYIONHUXCs (PUIBTPOB U KAaHAJIOB, HAYWHASICh HCTOYHHKOM
JAHHBIX ¥ 3aKaHYUBAsICh UX MMOTpeOUTENEM.




OubTp MOTyYaeT HAa CBOW BXOJ JaHHBIE U 00padaThIBaeT UX, JOTOIHSIS UX
pe3yabTaTaMu 00pabOTKH, y1anss Kakue-TO UX YaCTH U TPAaHCPOPMUPYS UX B HEKOTOPOE
npyroe npeacrasinenue. MHoraa ¢unbTp cam TpedyeT BXOIHBIE JaHHbBIE U BBIJAET
BBIXO/JHBIE 110 MX MOJIY4YE€HUH, HHOT/Ia OH, HA000POT, MOXKET pearupoBaTh Ha COOBITHS
IPUX0/1a JAHHBIX HA BXOJ U TpeOOBaHUS JAHHBIX Ha BbIXoje. OUibTp 00bIYHO
noTpeOIIeT U BbIIAeT JaHHbIE HEKOTOPBIMH MOPLUSIMH.

Bbl3bIBGET DataSink
BblablBAST readDatal) [
getData()
Pipe
: Filter 1
"""" + readDatal)
+ processDatal) | DataElement2 +writeDiatal)
DataSource Filter 2 Filter 3
+ getData() - DataElement + processDatal) +writeDataElementt)
BhlakliBaeT Filter 1 processDatal) Bhl2bIBAST
BeizeIEasT writeDataElement() writeDatar)

Pucynok 7. IlpuMep cTPYyKTYpbI KJIACCOB IJIsl 06pa3ia KaHAIbl U GUILTPBI.

Kanan obecnieunBaeT nepenavdy NaHHBIX, UX Oydepu3aruio u CHHXPOHU3AIUIO
00pabOTKU UX COCEAHUMU (PUIBTpaMH (HaIpuMep, eciu 00a coceHuX puabpTpa
aKTUBHBI, pa0OTAIOT B ApAJUICIBHBIX Mpolieccax). Ecm HUKaKoi TOTOTHATEbHBIN
Oydepuzaiiuu 1 CHHXpOHU3AIMK HEe TpeOyeTCs, KaHall MOXKET MPECTaBIATh OO0
NPOCTYIO TIepeiavy JaHHBIX B BUC MTapaMeTpa WU pe3yibTaTa BhI30Ba ONEPaIny.

Ha Puc. 7 noka3an npumMep auarpaMMBbl KJIACCOB I JAHHOTO o0pasiia, B KOTOPOM 3
KaHaja peaJn30BaHbl HESIBHO — Yepe3 BBI30BBI ONEpalliii M BO3BPAIIEHUE PE3yIbTaTOB,
a 0IUH — sIBHO. M3 y4acTBYIOIMHUX B ’TOM NMpuMepe (GUILTPOB HCTOYHUK U ITOTPEOUTEIH
TaHHBIX, a Takxke Filter 1 3ampamuBatot BxonHeie qanHbie, Filter 3 cam mepenaer ux
nansbiie, a Filter 2 u 3anpammuBaet, 1 nepenaet JaHHBIE CaMOCTOSTEIBHO.

Junamuka: Bo3MOXHBI TPH pa3IMYHBIX CIIEHAPHs paOOThI OAHOTO QHIBTpA —
NPOTAJIKUBAHKUE JaHHBIX ((PUIBTP caM mepeaaeT NaHHbIE CIeAyIOIEeMy KOMIOHEHTY, a
MOJTyYaeT UX TOJBKO B pe3yJIbTaTe Mepeauu MPeAbIIyIero), BEITATHBAHNE TaHHBIX
(unbTp TpeOyeT naHHBIEC y MPEIbIIYIIET0 KOMIIOHEHTA, CIEAYIOIMINN caM JOKEH
3aTpeOOoBaTh NaHHBIE Y HETO) M CMEIIaHHBIN BapuaHT. YacTo peanm3yercs TOIbKO OJTUH
BUJI TIepejauu JaHHBIX /Ul BceX (PMIIBTPOB B paMKax cucteMbl. Kpome Toro, kanan
MoXeT Oy(depr30BaTh NaHHBIE M CHHXPOHU30BATh B3aUMOJICHCTBYIONIME C HUM (DMIIBTPHI.
Cuenapuu paboThI CUCTEMBI B 1I€JIOM CTPOATCS B BHJIE PA3TMYHBIX KOMOMHAIUI
BapUaHTOB PAOOTHI OTACIBHBIX (QUITBTPOB.
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Pucynok 8. Cuenapuii padoTsl npotajkuBapero GuibTpa.
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PucyHnok 9. Cuenapmii pa6oTsl BbITATHBaIOIIEro puisrpa.
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Pucynok 10. Cuenapuii pa6otpl 0ydepu3yoniero u CHHXpOHH3YIOLIEro KaHaJIa.

Peanmaunﬂ: OcHOBHBIC IIaTU pcaim3anuun CJICAYIOUIUC.

e OmnpeaenuTh maru 00padOTKHU JaHHBIX, HEOOXOIUMBIE JIsl PEIICHUS 3a/1a4
cucteMbl. OuepeIHOM 1Iar T0MKEeH 3aBUCETh TOJIBKO OT BBIXOJIHBIX JTAHHBIX
MIPEAMIECTBYIOIIETO II1ara.

e Onpenenuts GopMaThl JaHHBIX [IPU UX NEpeaaye Mo KakIoMy KaHay.

e OmnpenenuTs cnocod peanu3alnny KaxI0ro KaHaua, IpOoTAIKHUBaHUE W
BBHITATHBAHNE JTAHHBIX, HEOOXOIMMOCTH JIOTIOTHUTENbHOU Oydepru3annu u
CUHXPOHU3ALUH.



CripoeKTHpOBaTh U peain30BaTh HEOOXOAUMBIH Habop GuIbTpoB. Peann3oBars
KaHAJIbI, €CIIN JIJISl UX TPEJICTABICHUS HYKHBI OT/ICIIbHBIC KOMITOHEHTHI.

CrpoekTupoBaTh U peain3oBaTh 00paboTKy ommrbdok. OOpaboTKy OMIMOOK Mpu
HpI/IMeHeHI/II/I 3TOT'0 CTUJISA JOCTATOYHO TAXKEIIO 0pI‘aHI/I3OBaTL, HOBTOMY €10 4acCTo
npeneoperaror. OHaKO, TpeOyeTcs, Kak MUHUMYM, aJeKBaTHas JHarHOCTHKA
CJIy4YaIOUIMXCS Ha Pa3HbIX 3Tarax OMIHOOK.

MoryT ObITh BBIJICJICHBI CIIEIIMATBHBIC KaHAJIBI JIJIS TIEpeIadn cOOOIIeHu 00
OIIMOKAaX.

[Tpr BOSHHKHOBEHHH OIMOOK BBOJIa COOTBETCTBYIOIINN (HHIBTP MOKET
I/IFHOpI/IpOBaTB ;[aaneﬁmHe BXOJHBIC TaHHBIC 10 HOJIy‘-IeHI/IH OHPGIICJICHHOFO
paszenuTeNs, rapaHTUPYIOIIETO, YTO ITOCIIe HEro WAYT JaHHbIC, HE CBA3aHHBIC C
TpebLIY MU,

CkoH(purypupoBats HEOOXOTUMBIN KOHBEHEp 00pabOTKH JaHHBIX, COOpaB
BMECTE HY)KHBIE QHIIBTPBI U COSUHSIONINE UX KaHAIBI.

CuaencrBusi npuMeHeHus1 odpasua:

JloCTOMHCTBA.

[TpomesxyTOuHBIE JaHHBIE MOTYT HE XpaHUTBLCSA B (aiiyiaXx, HO MOTYT U XpaHUThCH,
€CJIM 3TO HEOOXOAUMO I KAKUX-TO TOTIOJIHUTEIIBHBIX LENIEH.

OuIbTPH MOKHO JIETKO 3aMEHSTh, IEPEUCIIONB30BaTh, MEHATh MECTAMU,
NepecTaBIsATh 1 KOMOMHUPOBATH, pealn3ysi MHOXKECTBO (YHKIMI1 HA OCHOBE
OJIHMX U TE€X K€ KOMIIOHEHTOB.

KonseliepHbie cuctemMbl 00paOOTKHU TaHHBIX MOTYT OBITh pa3paOoTaHbl OUEHb
OBICTPO, ecliu UMeeTcs OoraThlii HabOp PUIBTPOB.

AKTUBHBIE QUIBTPHI MOTYT paboTaTh MapauiebHO, 1aBas B pe3ysibTare Ooiee
3¢ (deKTUBHOE pelIeHIe Ha MHOTOIPOIIECCOPHBIX CUCTEMaX.

Henocrarku.

Yrpasnenne 06paboTKOM ¢ ITOMOIIBIO OOJIBIIOTO OOIIEro COCTOSIHUS, KOTOPOE
WHOT'Ia HEOOXOIMMO, HE MOXET ObITh 3()(HDEKTUBHO PEATH30BAHO C TIOMOIIBIO
3TOTO CTHIIAL.

Yacro napamienbHas 00paboTka HE MPUHOCUT HUKAKOTO MOBBIIIECHUS
POM3BOIUTEIHLHOCTH, TOCKOJIBKY TIepe/iada JaHHBIX MEeXAY (GUIBTPaMU MOXKET
OBITH 1OCTATOYHO AOPOTOM, (PUIBTPEI MOTYT TPEOOBATh BCEX BXOAHBIX JaHHBIX,
IPEKIE YEM BBIIAAYT XOTh YTO-TO U UX CHHXPOHU3ALMS C IOMOIIbIO KAaHAJIOB
MOKET MPUBOJUTH K 3HAUUTEIbHBIM ITPOCTOSIM.

Yacto GuiabTpsl O0bIIee BpeMs TpaTsAT Ha peodpa3oBanue popmara
NOCTYTAIONIMX BXOJHBIX TaHHBIX, YeM Ha UX 00paboTky. Mcrnonp30BaHue 0JTHOTO
dbopmara, HarpuMep, TEKCTOBOTO, TAKXKE YacCTO CHUKAET 3 (HEKTUBHOCTH UX
UCTIOJIb30BaHUS.

O0paboTka ommMOOK B paMKax JAHHOTO CTHJIS OYEHB CJIIOKHA. B ToM ciydae, eciu
pa3pabaTbIiBacMasi CUCTEMa JIOJDKHA OBITh OYEeHBb HAJIS)KHOM, a BO3BpAIIIEHUE K
caMoOMy Haydaixy paboTy B cilyyae OOHapyKeHHUsl OIHMOKH, TAKXKE KaK ee
UTHOPUPOBAHHE HE SIBIISIOTCS TOIYCTHMBIMH CIICHAPHSIMH, CIIOJIE30BaTh ATOT
CTHJIb HE CTOUT.

IIpumepsni: Hanbosee u3BecTHBIN NpUMEp UCTIOIB30BaHUS TAHHOTO 00pasiia — CUCTEMa
yrunut UNIX [8], monoiHeHHast BO3MOKHOCTSIME 00onouku (shell) mo opranuzanuu
KaHaJIOB MEX Ay Iporeccamu. boJIbIIMHCTBO YTUIIMT MOTYT UTPATh POJb PUIBTPOB MPH



06pa6OTKC TCKCTOBBIX JAaHHBIX, @ KaHAJIbl CTPOATCA IMPU IMMOMOIIHU COCANHCHUA
CTaHJApTHOT'O BBOJa O,[[HOI>'I porpamMmsal CO CTAaHAAPTHBIM BBIBOAOM ,Z[perfI.

Jlpyrum npuMepoM MOXKET CIIyKUTh 4aCTO UCIOJIb3yeMasi apXUTEKTypa KOMIMIATOpa
KaK MOCJIeI0BATEIbHOCTH (DMIIBTPOB, 00pabaTHIBAIONINX BXOAHYIO IPOTPAMMY —
JIEKCUYECKOTr0 aHalIn3aTopa (Jiekcepa), CHHTaKCHUeCKOro aHaiu3aropa (mapeepa),
CEMAaHTUYECKOr0 aHAJIM3aToOpa, HAOOPa ONTUMHU3ATOPOB U FEHEPATOPa PE3yIbTUPYIOIIETO
koza. TakuM cioco60M MOXKHO OCTPOUTH MPOTOTUITHBIA KOMITUIISATOP Il HECIOKHOTO
S3bIKa JOCTAaTOYHO 6I)ICTp0. Bbonee MMPOU3BOAUTCIIbHBIC KOMITUJIATOPDBI, HALICJICHHBLIC HA
IPOMBIIIJICHHOE UCIIOJIb30BaHUE, CTPOATCS 10 0oJiee CI0KHON cXeme, B YaCTHOCTH,
UCIIOJIb3YSl DJIEMEHTHI CTIIIs «Perno3utopuiny.

MHoroypoBHeBasi cucTeMa
HaszBanue: MuoroypoBHeBas cuctema (layers).

Ha3nauyenue: Peanuszamnus O0NbIINX CHCTEM, UMEIOIINX OO0JIBIIIOE KOJTHMYECTBO
Pa3HOIUTAHOBBIX IEMEHTOB, HCIIONB3YIOMIUX JIpYT Apyra. HekoTopbie acnekTsl paboTh
TaKUX CHCTEM MOTYT BKJIIOYATh B c€0s1 MHOTO OTE€palyii, BHIOJHAEMBIX Pa3HBIMU
KOMIIOHEHTaMU Ha pa3HbIX YPOBHSX (T.€. O/1HA 3aJja4a PEIIaeTcs 3a CUET
NoclieI0BaTENbHBIX 0OpallleHU MEX Ay JIEeMEHTaMU Pa3HbIX YPOBHEH, Ipyras — TOXe,
HO y4YaCTBYIOIIME B PEIICHUH 3TUX 33Ja4 3JIEMEHTBI MOTYT ObITh pa3nu4Hbl). [Ipu aTom
HY’KHO NPUHUMATh BO BHUMaHUE clieAyomue GaKkTophbl.

JeiicTByomme CHJIbI:

e lI3MeHeHHUS B Tpe6OBaHI/I$IX K PCIICHHIO OI[HOf/i 13 3a1a4 HC JOJIKHBI ITPUBOJUT K
U3MEHEHUSIM B KOJIE MHOTOUMCIICHHBIX KOMIIOHEHTOB, JKEJIATEIIbHO, YTOOBI OHH
CBOIMWJINCH K UBMCHCHHAM BHYTPU OJHOTO KOMIIOHCHTA. To ke kacaeTcsa u
W3MEHEHUH TUIaTPOopMBI, Ha KOTOPOM paboTaeT cucTeMa.

° HHTGp(i)eI\;ICBI MCKAY KOMIIOHCHTAaMU JOJIZKHBI OBITh CT8.6I/IJIBHBIMI/I, I JaXe
COOTBCTCTBOBATH UMCIOIIUMCA CTaHAApTaM.

e YacTu cucTeMbl J0HKHBI OBITH 3aMeHsseMbl. KOMITIOHEHTHI T0JKHBI OBITh
3aMEeHsIeMbl IPYTUMU, €CITU T€ pean3yloT Takue ke uurepdeiicol. B nneane
MOXKET JIayke TOTPeOOBATHCS B X0/1€ PA0OTHI MEPEKITIOYUTHCS HA APYTYIO
peanu3aiuio, Jaxke eciu Mpu Hadane paboThl CUCTEMBI OHA HE ObLTa JOCTYIIHA.

e HuskoypoBHEBbIe KOMIIOHEHTHI JOJDKHBI MTO3BOJISATH pa3padaTbiBaTh JpyTrue
CHUCTEMBI OBICTpEE.

e KOMIIOHEHTEI ¢ TOXO0KUMHU 00JIACTSIMU OTBETCTBEHHOCTH IOJIKHBI OBITH
CTpYNIHUPOBAHBI AJIsl MOBBIIICHHSI TOHATHOCTH CUCTEMBI M YI0OCTBA BHECCHHUSI B
Hee U3MEHEHUN.

e Het BO3MOXHOCTH BBIZCITUTh KOMIIOHEHTHI HEKOTOPOTO CTAaHAAPTHOTO pa3Mepa
— OJIHU U3 HUX PCIIA0T JOCTATOYHO CJIOXHBIC 3aJa4u, JPYIruc — COBCEM
IPOCTEIE.

e (CnoXHbIE KOMIIOHECHTEI HYXIAarTCA B JanbHEHIIEH JeKOMITIO3HIIUH.

e lcnonp3oBaHue OOJIBIIOTO YHCIa KOMIIOHEHTOB MOYKET OTpULATCIIBHO CKa3aThCA
Ha IPpOU3BOAUTCIBHOCTH, ITOCKOJIBKY JAaHHBIM NPUACTCA 4aCTO MMPCOJ0JICBATH
TpaHUILbI MEXAY KOMIIOHCHTAMMU.

e Pazpabotka cucteMbl 10KHA ObITh 3 (HEKTHUBHO MOIeTIeHa MEXKAY OTACIbHBIMU
paspabotunkamu. [Ipu 3ToM HHTEPEHCH U 30HBI OTBETCTBEHHOCTH
KOMIIOHEHTOB, MEePEAaBACMbIX PA3HBIM pa3pabOTUHKaM, TOKHBI OBITH OUYEHB
YETKO OIPEJICIICHBI.



Pemenne: Boigensercs HEKOTOpbIN HAOOP ypOBHEH, KaX/IbIi U3 KOTOPHIX OTBEYAET 32
peleHre CBOUX COOCTBEHHBIX Noa3anay. /1y 3Toro oH UCnob3yeT uHTepdeiic,
IIPENOCTABIIAEMBIN TPEABIAYIIMM YPOBHEM, IPEIOCTABIISAA, B CBOIO 0YEPElb, HEKOTOPBIN
uHTepdeic A1 CleayIOEero ypoBHs.

Kaxxaplit oTaenbHbIN YPOBEHb MOXKET OBITh B AalIbHEHIIIEM JEKOMIIO3UPOBAH Ha Oolee
MEJIKHE KOMIIOHEHTHI.

Crpykrypa: OCHOBHBIMU KOMIIOHEHTaMHU SIBIISIFOTCS ypogHu. IHOTja BBIIENSIOT
KJIUeHmMOo8, NCTIONbB3YIOLINX UHTepdelic caMoro BepxHero ypoBHs. Kaxplit ypoBeHb
IpeocTaBisieT HHTep(Enc Al peleHus ONpeIeICHHOI0 MHOKecTBa 3a1a4. CaMm oH
pelIaeT ux, onupasch Ha HHTep(eiic MpeaIecTBYIOMEro YpOBHS.

Ha xaxxgom YPOBHE MOKET HAXOAUTHCSI MHOTO 0oJiee MENKUX KOMIIOHEHTOB.

CChINKK Ha NemMeHThl
HIBHHErD YROEHA
MCMNONE3YWOTCA ANA BEI30BA
onepauUmi

Client Layer N Layer N-1 Layer 2 Layer 1

CCEINKKM Ha 3NeMeHTE!
BEPXHED YPOEHA
MCNONB3YHOTCA ANA Nepedasm
COOBWEHWA W COBBITMA CHM3Y

Pucynok 11. Ilpumep cTpyKTypbl MHOIOYpPOBHEBO# cucTembl. Kitacebl 1Jis1 ypoBHel yC10BHbIe, OHU 00BLIYHO
JeKOMIIO3UPYIOTCSl Ha Ha0opbI 60/1ee MeJIKHX KOMIIOHEHTOB.

Junamuka: CreHapuu paboTbl CUCTEMbI MOTYT OBITh IOJTy4€Hbl KOMIIOHOBKOM
CJIETyIOIIMX YeThIpeXx. YacTo B BUIe MHOTUX YPOBHEH pPeaIn3yroTCs
KOMMYHMKAIIMOHHBIE CUCTEMBI, ABE TAKHE CUCTEMBI MOTYT B3aUMOJIEHCTBOBATh YEPE3
caMblii HWKHUHM ypOBEHb — IPU ATOM IIapa CHMMETPHUYHBIX CIIEHapueB (10 NOIbEMY-
CILyCKy OOpallleHHi{) BBIIOJHAETCA B PaMKax OJHOT0 OOIIEro CLEHApHs Ha Pa3HbIX
MaIIlHax.

e OOpaieHue KIMEHTa K BEPXHEMY YPOBHIO HHULIMUPYET LEMOYKY 00palieHuit ¢
BEPXHETO YPOBHS JI0 CAMOT'0 HU>KHETO.

e (CoOpITHE HAa HWYKHEM yPOBHE (HarpuMep, MPUX0,1 COOOIIEHHUS 110 CETH W
Ha)KaTHE HA KHOIKY MBIIIN) HHUIIMHPYET IETIOYKY OOpaIIeHu, WAYIIYI0 CHU3Y
BBCPX, BIIJIOTH 10 HCKOTOPOT'O COOBITHSA CaMOT0 BCPXHECTO YPOBHA, BUAUMOTI'O
KJIMCHTaM.

e OOpaieHue KIMEHTa K BEPXHEMY YPOBHIO IIPUBOJIUT K LIETIOYKE BHI30BOB,
KOTOpasi, OJJHAKO, HE JOXOIHMT JI0 CaMOTo HU3a. Takasi CUTyalus peain3yercs,
€CJIM, HallpUMEp, OJIMH U3 YPOBHEHN KAIIUPYET OTBETHI HA 3aIIPOCHI U MOKET
BBIZIATh OTBET HA paHee y)Ke MOJaBaBIIUIACS 3ampoc 6e3 oOpaieHus K 6oiee
HU3KUM YPOBHSM.

e To ke camoe MOXKET IPOU30UTH U C COOBITHEM, KOTOPOE TIEPEIAETCS C CAMOTO
HIDKHETO ypoBHs. JIoias 10 HEKOTOPOro ypOBHsI, OHO MOXKET MOIJIOTUTHCS UM (C
U3MEHEHHUEM COCTOSHUS KaKUX-TO KOMIIOHEHTOB), IOTOMY YTO HE COOTBETCTBYET
HUKaKOMY COOBITHIO Ha OoJiee BBICOKHMX YpOBHAX. Hanpumep, Haxatue KiaBUIIM
Capslock He mpuBOIUT camo 10 cede HU K KAKMM PEaKIUAIM IpOrpaMMbl, HO
U3MEHSET 3HaUeHNEe HAKMMAEMBIX T10CJIE 3TOTO KJIABUILL, MEHSS UX PETUCTP Ha
IIPOTUBOIIOI0KHBIM.
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Pucynok 12. CoctaBHOIi cueHapuii mepechIIKH COOOIIEHNS 0 CETH.

Peamu3auus: OCHOBHBIC IIarK peaau3alluy CleAyOIINe.

Onpenenutb KpUTEPUU TPYIIUPOBKU 3314 110 YPOBHSIM. DTO KPUTUYECKU
BakHbIN 11ar. HenpaBuibHOE pacnpeneneHue 3aaad, CKopee BCEro, IPUBEIET K
HEOOXOMMOCTHU NEPENPOEKTUPOBATH CUCTEMY.

OnpenenuTs KOJIMYECTBO YPOBHEH, KOTOPBIE OYAYyT peaqnu30BaHbl, U NX UMEHA.
Yacto MPpUXOAUTCA OGT;CI[I/IHHTB KOHICHTYAJbHO Pa3JIMYHBIC 3a/1da4H, I{T06LI
no6uThes 60mbIIeH 3P heKTHBHOCTH cUCTeMBI. C Ipyroi CTOPOHBI,
IIPOU3BOJIBHOE CMEILICHHE 3a/1a4 HA YPOBHE BEJIET K HEIMIOHATHON apXUTEKType U
cUcTeMe, O4YeHb HEYIO0OHOM /ISl COMPOBOXKACHUS. [IpH BOBMOXKHOCTH TIOMECTUTh
HEKOTOPYIO 33/1a4y Ha HECKOJIBKO YPOBHEH, CTOMT pa3MeliaTh e Ha CaMOM
BBICOKOM yYPOBHE U3 T€X, IJIe OHa MOXET OBITh PeIlleHa C JOCTATOYHOU
MMPOU3BOAUTCIIBHOCTBIO.

Omnpenenutb HHTEPQEICHI, TPEIOCTaBIIEMbIe HIYKHUMH YPOBHSIMH BEPXHUM.
31ech Hy»KHO IOMHHTB, YTO C IOMOIIIBIO HECKOJIBKO OOJIBIIET0, YeM MHHUMAIBHO
HEoOX0IMMBIH, HAbOpa NHTEPPEHCHBIX ONepaluii HUKHETO YPOBHS MOKHO
TOOUTHCS 3HAUNTETHHOTO MOBBIMICHNUS IPOU3BOIUTEIBHOCTH CUCTEMBI B LIEJIOM.

OnpenenuTs KOMIIOHEHTHI M UX B3aUMOJIEHCTBHE B PaMKaX KaKIOr0 OTAEIbHOIO
YPOBHSL.

Onpenenutsd crmocoObl B3aUMOICUCTBHS COCETHUX YPOBHEH. MOXXHO
UCIIONB30BaTh MPOTAIKUBAHKE, BHITSTUBAHNUE JAHHBIX UM KOMOWHAITUIO ATHX
MOJXO0I0B.

Otaenutsb coceHIE YPOBHH. B neane HIKHIE YPOBHU HE TOJDKHBI 3HATH
HHYETO O BEPXHUX, KAKIBII yPOBEHb TOKEH 3HATh TOJIBKO O HEMTOCPEICTBEHHO
IpemecTByoneM emy. Jlis 5Toro nepeaady JaHHBIX C HUKHETO YPOBHS MOXKHO
OpraHU30BaTh B BHUJIE OOpaTHHIX BBI30BOB (callbacks) — ykazarens Ha pyHKIHIO,
KOTOPYIO HY’KHO BBI3BATh JUJIS TIEPEIayn COOOIICHUS HaBePX, BEPXHHUI yPOBECHb
MOXKET Iepe/IaBaTh B KA4eCTBE MapaMeTpa IpH MPEIICCTBYONINX 3apocax.

CripoeKTHpOBaTh U peain3oBaTh 00paboTKy ommbok. OmuoKu Tydine
00pabaTbIBaTh HA CAMOM HH)KHEM YPOBHE, KOTOPBIN B COCTOSTHUH WX 3aMETHUTD.

CnencrBusi npuMeHeHNns1 06pasia:

JIOCTOMHCTBA.

B03MOXXHOCTB JIETKO 3aMEHSTh U NEPEUCIIOTIB30BaATE KOMIIOHECHTEI OJJHOT'O
YPOBHA, HC OKa3bIBas BJIIMAHNA HA OCTAJIbBHBIC YPOBHHU. Bo03MOXHOCTB OTIIQKHUBATh
N TCCTUPOBATH YPOBHHU I1O OTACIIBHOCTH.



ITopnepxkka crangapToB. MHOrOypOBHEBOCTH CUCTEMBI JI€JIA€T BO3ZMOXKHOMU
NOJIEPKKY CTaHJApTHBIX HHTEpPeiicoB, Takux kak POSIX.

Henocrarku.

H3meHeHne GyHKIIMOHATLHOCTH OJTHOTO YPOBHSI MOXKET MPUBECTH K KACKATHOMY
M3MEHEHUIO BceX ypoBHEH. CyIlleCTBEHHBIA POCT MPOU3BOIUTEIHLHOCTH HUYKHETO
YPOBHSI U TpeOOBaHNE 00ECTIEUNTh COOTBETCTBYIOIIMN POCT MPOU3BOAUTEIILHOCTH
Ha 0oJiee BHICOKHX YPOBHSX TaK)K€ MOTYT IPUBECTU K IIEPEOTIPEICIICHUIO BCEX
uHTEpEHCOoB.

[Tanenne Mpon3BOAUTENBHOCTH M3-3a HEOOXOAMMOCTHU BCE BBHI30OBBI M JTaHHbIE
IIPOBOJAUTD YEPE3 BCE YPOBHHU.

Yacrto ypoBHH TyOIUpyIOT paboTy APYT Apyra, HAIpUMep, ipu 00padboTke
OIMOOK, MTOCKOJIBKY OHH Pa3padaThIBalOTCsl HE3aBUCHMO W HE HMEIOT
uHGOPMAITUH O JCTANSAX PeaTU3aliy JPYT IpyTa.

Bonsmioe koimmaecTBo ypOBHeﬁ MOKCT MPHUBCCTU K CYIICCTBCHHOMY IMOBBIIICHUIO
CJIOKHOCTHU CHCTEMBI H MaJCHUIO €€ MPOU3BOAUTENBHOCTH. C IpyTroii CTOPOHBI,
CJIMILIKOM MaJIO€ YMCIIO YPOBHEN (HapHUMep, J1Ba) 4acTO HE MO3BOJIET
0o0ecreunTh HeOOXOIUMYIO THOKOCTh M TIEPEHOCUMOCT.

IIpumepsi: Hanbonee u3BecTHBINM IpUMEP UCTIONB30BAaHUS TaHHOTO 00pasna —
CTaHJAapTHAasi MOJIENb ITPOTOKOJIOB CBSI3U OTKPHITHIX cucteM (Open System
Interconnection, OSI) [9]. Ona cocTouT U3 7-MH YPOBHEH.

Camplii HIKHUH ypOBeHb — @pusuyeckuti. JTOT ypOBEHb OTBEYAET 3a Iepeady
OTJIENIbHBIX OUTOB 10 KaHanaM cBs3U. OCHOBHBIE €0 3aJ]a4l — rapaHTUPOBATh
NpaBUIbHOE ONpeAeIeHNE Hy sl U €IUHULIBI Pa3HBIMU CHCTEMaMH, OTIPEIEIUTh
BPEMEHHbIE XapaKTEPUCTUKHU MEepeIayuu (3a KaKoe BpeMs MepelaeTcsi OJuH OuT),
o0ecrneunTsb nepeavy B 0OJTHOM WM IBYX HalpaBJiICHUAX, U T.I1.

Bropoii ypoBeHb — KananbHblll WIN ypo6eHb nepedayu oanusix. Ero 3agaua —
IPEIOCTaBUTh BEPXHUM YPOBHSIM TaKu€ CEPBUCHI, YTOOBI /Ul HUX Mepeaaya
JAHHBIX BBITJIAIENA Obl KaK MOCHUIKA U TIPUEM MOTOKa OaiiT 6e3 moteps u 0e3
HEPErpy30K.

Tperunit ypoBeHb — cemesoti. Ero 3amaua — o0ecieunTh MPO3pavyHyIO CBS3h
MEXy KOMIbIOTEpaMH, HE COEIMHEHHBIMH HETIOCPEICTBEHHO, a TAKKe
obecrneunBaTh HOPMAJILHYIO pad0Ty OOJIBIITUX CETEH, M0 KOTOPHIM OJJHOBPEMEHHO
MYyTEUIECTBYET OUYEHb MHOTO MTAKETOB JaHHBIX.

YetBepThlil ypoBeHb — mpancnopmuuii. OH 00eCrieunBacT HAACKHYIO Iepeaayy
JAHHBIX BEPXHUX YPOBHEH CIIOBHO MO HEKOTOPOU TpyOe — MaKeThl MPUXOIAT
00513aTeNIbHO B TOMU )K€ MOCJIEI0BATEIBHOCTH, B KOTOPOW OHU OBUIN OTHPABJICHBI.
3aMeTHM, 4TO KaHAJIbHBIN YPOBEHb PEIIaeT TaKyIo K€ 3a7auy, HO TOJIbKO JUIs
HEIOCPEICTBEHHO CBSI3bIBAIOIIUXCS APYT C IPYrOM MalluH.

[Tate1ii, ceancosulii ypoBEHBb IPEIOCTABISET BO3MOKHOCTh YCTaHABIINBATh
CEaHCHI CBSI3M (WJIM CECCUH), COJIEpKAIllNe HEKOTOPBIA Ha0Op mepeaBaeMbIX Tyaa
U 00paTHO COOOIIEHUI, U YIIPABISATH UMHU.

[ecroii, yposenv npedcmasienus, onpenenseT Gopmarsl epeaBacMbIX
naHHbIX. HanmpuMmep, IMEHHO 37€Ch ONpEeAesIeTCs], UTO IeJI0e YUCIIO OyIeT
NpeACTaBIATbCA 4-Msl OaliTaMu, IpUYEM CTapIire OUTHI YMCIIA UAYT MOKE
MJIAIIINAX, IEPBBIA OUT UHTEPIPETUPYETCS KaK 3HAK, a OTPUIIATEIbHbBIE YHCIIa
MPEJICTABISIFOTCS B JonodHUTeNbHOM cucteMe (T.e. 0x0000000f o6o3Hagaer 15, a
0x80000000f — -2147483633 = -(2°'-15)).



e Haxkonen, ceqbMoil YPOBEHb — NPUKIAOHOU — COJACPKHUT HAOOp MPOTOKOJIOB,
KOTOPBIMH HETIOCPEJCTBEHHO IMOJIB3YIOTCS TPOrPaMMBI, ¢ KOTOPBIMH PabOTaoT
nonb3oBaten — HTTP, FTP, SMTP, POP3 u mip.

Mogenbs OSI oka3anack BCe e CIUIIKOM CI0XKHA JJIs UCIIOJIb30BaHMsI HA IIPAKTUKE.
Ceituac HanOoJee HIMPOKO MPUMEHsIEMble HAOOPbI TPOTOKOJIOB CTPOSITCS MO Ype3aHHOM
cxeme OS] — B Hell OTCYTCTBYIOT MSITHIN U IIECTON YPOBHH, IPUKIAIHBIE TPOTOKOJIBI
HOJIB3YIOTCS HEMOCPEACTBEHHO CIIyK0aMH MTPOTOKOJIOB TPAHCIIOPTHOT'O YPOBHS.

Jlpyroii mpuMep MHOTOYPOBHEBOM apXUTEKTYPbl — apXUTEKTYpa COBPEMEHHBIX
MH(POPMALMOHHBIX CHCTEM HMJIM CHCTEM aBTOMaTH3almu Ou3Heca. OHa BKIIOYAET
CleayIolne ypoBHH [3].

e UnTepdeiic B3aMoeCTBYS C BHEITHEH CpeIoi.
Yarie Bcero 3TOT ypOBEHb paccMaTpuBaeTCs Kak uHTepdeiic monp3oparens. B
€T0 paMKax OoNpCACIACTCA MPEACTABICHHUEC JaHHBIX IJIA IEpeaadu ApyTrum
CHUCTEMaM WJIH MOJIb30BaTeNsIM, HAOOp SKpaHOB, (HOPM U OTYETOB, C KOTOPBIMU
UMEIOT JEJIO MOJIb30BaTENH.

e busnec-noruka. Ha Tom ypoBHE peann3yroTcsi OCHOBHbBIE ITpaBuia
(YHKIIMOHMPOBAHUS TaHHOTO OM3HECA, TaHHON OpraHU3alHH.

e [IpenmerHast 001aCTh. DTOT YPOBEHb COJACPKHUT KOHIETITYATbHYIO CXEMY
JaHHBIX, C KOTOPBIMUA UMEET €10 OpraHu3aus. OTH e JaHHbIE MOTYT
WCTOJIB30BATHCS U JPYTUMH OpraHU3alusIMU B CBOEH pabore.

e YpOBEHb yIPABICHUS peCypCcaMHu.
Ha 3ToM ypoBHE HaxoJIATCs BCE peCypChl, KOTOPBIMH ITOJIB3YETCs CUCTEMA, B TOM
gucle Apyrue cucteMbl. OueHb 9acTO MCIIOJIb3yEMBIE PeCypPChl CBOISTCS K
Habopy 0a3 JaHHBIX, HEOOXOUMBIX JJIs pabOThI opranu3anuu. Ha sTom ypoBHe
OTIPECIISETCS CTPYKTYpa UCIOIb3yEMBIX PECYPCOB U CIIOCOOBI YIIPABICHUS UMH,
B YaCTHOCTH, KOHKPETHOE pa3MeEICHHE JaHHBIX 110 TaOIUIaM PEeITSIIIHOHHOM
0a3bl JaHHBIX WU KJ1accaM OOBEKTHOM 0a3bl TaHHBIX U COOTBETCTBYIOIIUI
HaOop MHJIEKCOB. Yarie Bcero cxembl 0a3 TaHHBIX ONITUMHU3HPYIOTCS IO
KOHKPETHBI HAOOP 3alpOCOB, U TIOITOMY UX CTPYKTYpPa HECKOJIBKO OTINYACTCS
OT KOHIIENTYaJIbHOW CXEMBI JJAHHBIX, HaXOJISIIEHCS Ha MPEABIAYIIEM YPOBHE.

Yacro 1Ba cpeTHUX YPOBHSA 00BEIUHSIOTCS B OIMH — YPOBEHb (DyHKIIHOHHUPOBAHUS
MPWIOKEHUH, UTO JAET B PE3YyJIbTaTe IIUPOKO UCIIONb3YEMYIO MPEX36EHHYIO
apxumexmypy THPOPMALMOHHBIX CUCTEM.

INntepaTypa Kk Jlekunn 7

[1] O. l'amma, P. Xenm, P. [lxxoncon, Jx. Biuccunec. [Ipuems 00beKTHO-
OpPHEHTHUPOBAHHOTO MpoekTupoBanus. [latrepusl npoekruposanus. CII6.: [Turep-
JMK, 2001.

[2] M. Fowler. Analysis Patterns: Reusable Object Models. Addison-Wesley, 1997.

[3] M. Daynep u ap. ApXUTEKTypa KOPIIOPATUBHBIX MIPOTPAMMHBIX TPHIOKECHUH. M.
Bunbsamc, 2004.

[4] Mars Climate Orbiter Mishap Investigation Board Phase I Report.

Hocrynen o anpecy ftp://ftp.hg.nasa.gov/pub/pao/reports/1999/MCO _report.pdf

[5] M. Shaw and D. Garlan. Software Architecture: Perspectives on an Emerging Discipline.
Prentice Hall, Englewood Cliffs, NJ, 1996.

[6] M. Shaw and P. Clementz. A Field Guide to Boxology: Preliminary Classification of
Architectural Styles for Software Systems. Proceeding of COMPSAC, Washington, D.C.,
August 1997.



[7] F. Buschmann, R. Meunier, H. Rohnert, P. Sommerlad, M. Stal. Pattern-Oriented
Software Architecture. A System of Patterns. Wiley, 2002.

[8] O. Tanenbaym. CoBpeMeHHBIEC ONIEPAIIMOHHBIE CUCTEMBI. 2-¢ u3nanue. CII0.:
[Turep, 2002.

[9] D. Tanenbaym. Komnbrorepusie cetu. 4-e uzganue. CII6.: [Tutep, 2003.

[10] O. Ix. bpayne. Texnonorus pazpabotku nporpammuaoro obecrieuenus. CIIO.:
[Tutep, 2004.

3apgaHus K Jlekuumn 7



	Технологии программирования. Компонентный подход
	Лекция 7. Образцы проектирования
	Аннотация
	Ключевые слова
	Текст лекции
	Образцы анализа
	Архитектурные стили
	Каналы и фильтры
	Многоуровневая система

	Литература к Лекции 7
	Задания к Лекции 7



