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AHHOTauuA

Paccka3piBaeTcsi 0 HEKOTOPBIX KOMIIOHEHTHBIX CpeJjax M TeXHOJIOTUSIX, OOpUCOBBIBAIOIINX
HaINpaBJICHUS TaTbHEHIIETO Pa3BUTHS CTAHAAPTHBIX TUIaThopM pazpaboTku Web-IprioKeHHI.
Taxoke paccmarpuBaroTcs Web-ciyxObl, IpecTaBisomue OO0l KOMIIOHEHTHYIO TEXHOJIOTHIO
JPYroro ypoBHsI.

KnioueBble cnoBa

Struts, JSF, 00bekTHO-pENsAIIMOHHBIN MpeoOpa3oBatenb, Hibernate, JDO, acnekTHO-
OpUEHTUPOBAHHOE MporpamMmupoBanue, Spring, Web-ciryx6s1, SOA, WSDL, SOAP, UDDI.

TeKcT nekuumn

Pazpabotumku, 1onroe Bpems paboTaronue ¢ TEXHOJIOTHIMH pa3paboTku Web-npunoxeHuii,
NpEeCTAaBICHHBIMU B TIOCIEHUX JIBYX JIEKIIUAX, OTMEUAIOT PsiJl HEYA0OCTB, CBSI3aHHBIX C
pa3paboTKOI OTAENbHBIX KOMIIOHEHTOB, IOCTPOECHUEM MPUIIOKEHHS B LIETIOM U HACTPOMKOM
OTJIENIbHBIX aCHIEKTOB €ro paboThl. B 1aHHOM ek paccka3blBaeTCsl O pa3BUTHH
KOMITOHEHTHBIX TEXHOJIOTUH pa3paboTku Web-IpriioyKeHHid HalleICHHOM Ha TIOBBIIIEHHE UX
rMOKOCTH, Y00CTBA UX CO3/IaHUS U MOJIEP)KKH, a TAKXKE Ha CHIXKEHHUE TPYA0EMKOCTH BHECEHHUS
W3MEHEHUH B IPWIOKEHUS TAKOIO pOJaA.

Bo MHOTHX MecTax pa3paboTKa OTIENbHBIX KOMITOHEHTOB B paMkax .NET Heckonmpko mpore,
TeM pa3paboTKa KOMIIOHEHTOB ¢ TOM e (PyHKIMOHaIbHOCThIO B pamKkax J2EE Bepcuu 1.4. B To
Ke BpeMs pa3paboTka mpuiiokeHui B 1iesioM B pamkax J2EE mpoie aist HaunHarommx
pa3pabOTUYHKOB, MOCKOJIBKY UMEIOIIAsACS MO ATOH miaTdopMe JOKyMEHTalMs YeTye OnpeaeseT
OOLIYI0 CTPYKTYpPY NPHUIJIOKEHUHN U pacipeielIeHHe OTBETCTBEHHOCTH MEKIY Pa3HbIMU TUIIAMU
KOMIIOHEHTOB B HEM.

BonsmnMm nocronncrsoM J2EE sBnsieTcs Npo3padyHOCTh U MIPEICKA3yEMOCTb €€ Pa3BUTHS,
MOCKOJIBKY BCE €r0 LIard OTKPBITHI B paMKaxX YETKO OIPEIEICHHOI0 Ipoliecca KOMIIaHUU Sun
JUISl BHECEHUSI U3MEHEHUH B crielU(pHUKalMy I1aTGOPMBbI M Ha KQKIOM U3 3THX LI1aros
YUUTBHIBAIOTCS HHTEPEChl MHOKECTBA yuyacTHUKOB. Pa3zButue miardopmsl J2EE onpenensercs
OO0JIBIIIMM KOJIMYECTBOM OTKPBITHIX IPOEKTOB OTJENIBHBIX pa3pabOTYMKOB U OpraHU3alHid,
IpeJlararuX CBOU PELIeHUs 110 OCTPOEHUIO cpell GyHKIMoHnpoBanus Web-npunoxxenuit
(Web application frameworks).

Pa3Butue xe mnardopmel .NET Haxoautcs nenukoM B pykax komnanuu Microsoft u moka He
ABJIIETCS IPO3PAYHbIM JIJIS TEX, KTO HE paboTaeT B HEMl UM B OJJHOM U3 OIM3KUX K HEH
KOMIIaHUI-apTHEPOB. Ha 0CHOBaHMM BBICTYIUIEHUN OTAEIBHBIX NPEACTABUTEIECH KOMIIAHUN
MOYKHO JIeTIaTh BBIBOIBI, KACAIOIINECS, JIUIIh OOIIHNX TIAHOB PAa3BUTHUS TUIATHOPMBI, 0€3 KaKHuX-
a100 TexHu4eckux Jetaneil. [fostoMy B JaHHOMH JEKIIMKM pacCMaTpUBAIOTCS, B OCHOBHOM,
HanpasJyieHUs pa3BuTHs TexHosoruii J2EE.

Pa3Butue texHonorumn J2EE

Psin pa3paboTunKOB BBIIETSET CeAyIOMUE MPoOIeMbl y100CTBa pa3pabOTKU U MOAACPKKA
npunoxxenuit J2EE Bepcuu 1.4.

e ['pomo3zakocTs pazpaboTku KOMIOHEHTOB EJB 1 Hey100CTBO UX UCTIOIB30BaHUS IS
OTMCAHMS CTPYKTYPHI IPEAMETHON 00JIaCTH.
J1s1 pa3pa®OTKK MIPOCTEUIIET0 TAKOTO KOMIIOHEHTa HEOOXO0AUMO ONPEAETUTD JBa



nHTepdeiica, KI1acC KOMIIOHEHTA W HAITUCATh IECKPUIITOP Pa3BEPTHIBAHMS.

[Tony4enHble Kinacchl U UHTEPPEHCHI TOCTATOYHO CHIIBHO OTIMYAIOTCS OT OOBIYHBIX
KJIaccOB Java, ¢ TOMOIIBIO KOTOPBIX Pa3pabOTYHMKU OMUCHIBAIN OBl IPEIMETHYIO 00JIaCTh
B TOM CJIy4ae, ecJH MPUIOKEeHHE ObIJI0 OBl HE pacpe/le]ICHHbIM, Ha OCHOBE TIaT()OpPMBI
J2SE. [TosToMy ropasnio Tskeynee BHOCUTh B HUX U3MEHEHUs, CBI3aHHBIC C N3MEHEHHUEM
TpeOOBaHMIl K COOTBETCTBYIOIIUM O0BEKTaM MPEIMETHON 00IaCTH.

OtcyTtcTBHE YI0OHOM MOANEPKKH 17151 OTOOpa)keHUs MePapXHUU HACIIEIOBAaHUS KIacCOB B
CTPYKTypy 0a3bl JaHHBIX MPHUIOKEHUS.

JlanHbIe K1acca-mpeaKa U Kiiacca-HacaeqHUKa MOTYT XPaHUTHCS B OJTHOM Ta0JIUIIE, B
Pa3HBIX U HECBSI3aHHBIX TAaOIUIAX WM 00Iasi 4YacTh JAHHBIX MOXKET XPaHUTHCS B OJTHOM
Tabmuie, a crenu(puIecKie JaHHbIe KJIacC-HACIeAHNKA — B Ipyroi. OqHaKo ais
oOecrnievueHus MPaBIIIbHON CHHXPOHU3ALIMN JAHHBIX B K&KJOM U3 3TUX CIy4YaeB
A0CTAaTOYHO MHOT'O KOJAa HaA0 HAIMUCATh BPYUYHYIO. HOCKOJ’II)Ky BO MHOTHX HPHUIIOKCHUAX
O00BEKTHBIE MOJIETTU TaHHBIX COJIEPKAT KIAacChl, CBI3aHHBIE OTHOIIICHUEM HACJIEeI0BaHUS,
OTCYTCTBHEC BCIIOMOT'aTCIIbHBIX MCXaHU3MOB, aBTOMAaTHUYCCKU O6€CH€‘-II/IBaIOIIII/IX
0TOOpaXeHHE TaKUX KJIACCOB HA CTPYKTYPY 0a3bl IaHHBIX, IPUHOCUT MHOTO HEYJOOCTB.

HeB03MOKHOCTB UCITOJIB30BaTh B paMKax MPUII0KEHUSI KOMIIOHEHTHI EJB,
COOTBETCTBYIOIIIME JAHHBIM B 0a3e TaHHBIX, U BpEMEHHBIE O0BEKTHI TOTO K€ TUIA, JUIS
KOTOPBIX HE HY)KHO HIMETh COOTBETCTBYIOIINX 3aIMCel B TaOMUIax 06a3 JaHHBIX.

YacTto Takas BO3MOKHOCTh OKa3bIBaeTCs YI00HOI MpU MpOrpaMMUPOBAHUU PA3IUIHBIX
METOJI0B 00pa0OTKU JAHHBIX BHYTPHU TPUIIOKEHUH.

I'pomo3akocTh pazpaboTku 00pabOTYMKOB ISl BBIOJIHEHHS MIPOCTHIX (TeM Ooiee,
CIJIOYKHBIX ) 3aITPOCOB TTOJIE30BATEIIS.

[Tpu 5TOM HEOOXOMMO MOIHOCTBIO MTPOAHATU3UPOBATH 3aMIPOC, YACTO — HAUTH B
conepxariemcsi B HeM nokymenTe HTML nosns opmbl, 3amoHeHHOH TTOJIb30BaTENEM, U
yKa3aHHYIO UM OIepaluio ux oopadboTku. ToJabKO MOcie 3TOro MOXKHO MEPEXOAUTh K
COOCTBEHHO BBINTOJIHEHHUIO 3TOTO 3aMpoca, 4To, Ka3aJIoCh Obl, SIBISETCS OCHOBHOMN
¢ynkuueit ceppiera. Takum 00pa3zom, O0JIBIIOE KOJTUYECTBO YCUIIMM TPATUTCS TOIBKO HA
TO, YTOOBI BBIJICIUTH U3 3aIIpOCa ONEPALNI0, KOTOPYIO MOJIh30BATEIbh XOUET MPOU3BECTH,
€e apryMEHTHI.

HeynobcTBO ncnonp3oBanus B paMkax JSP-cTpaHull cieruann3npoBaHHBIX AJIEMEHTOB
noJib30Barebckoro uarepdeiica. [nsa cpasuenus: B pamkax ASP.NET moxHO
HCIOJIb30BaTh OMOIMOTEUHbIE U MOJIH30BATENLCKUE AIEMEHTHI YIIPABIECHUS, KOTOPbHIE
MIOMEILAIOTCS HA CTPAHUILy NP MIOMOILU CIEIUAIBHOIO TEra, a B IapaMeTpax 3TOro Tera
YKa3bIBAIOTCS, B YaCTHOCTU, METO/IBI /ISl 00paOOTKU COOBITHIA, CBA3aHHBIX C JEHUCTBUSIMU
I10JIb30BATEIS.

JUist perieHus 3TuX MpoobIeM UCIIONb3YIOTCS Pa3InyHble OMOIHMOTEKH, MHCTPYMEHTHI T
KOMITIOHEHTHBIE Cpeibl, CO37aHHbIe B cooOlIecTBe Java-pazpadorunkos. Hexoropele Takue
OMONMMOTEKH U TEXHUKH CTaHyT CTaHJapPTHBIMU CPEJCTBaMHU B pamKax rutargopmsl J2EE HOBOIM
Bepcuu 5.0 [1].

Struts

Cpena Struts [2,3] cozaaBanach 3aTeM, YTOOBI YIIPOCTUTH pa3paboTKy KoMIoHEeHTOB Web-
IPWIOKCHHUS, HEIIOCPEACTBEHHO MPEAHA3HAUCHHBIX [Tl 00pabOTKH 3alpOCOB MOJIb30BaTENCH, U
caenaTh 3Ty 00paboTKy OoJiee THOKOIA.

OcHOBHbIE 331a4H 3TON 00PaOOTKN MOXKHO CPOPMYJIUPOBATH CIEAYIOIINUM 00pazoM:

BBIJICIIUTh CaM JIOTUYECKHUI 3ampoc U ero nmapameTpsl u3 HTML nokymenTa,
coxepxaterocsa B HTTP-3anpoce;

IIPOBEPUTH KOPPEKTHOCTh MAPaMETPOB 3aIIpoca U COOOLIUTH MOIb30BATENIO 00
o0OHapy’KeHHON HEKOPPEKTHOCTH Haubosiee HHPOpMaTUBHBIM 00pa3oM;



e mpeoOpa3oBaTh KOPPEKTHBIN JIOTHUECKUN 3aMIPOC U €r0 MapaMeTPhl B BBI30OBBI
COOTBETCTBYIOIIUX OINEPAIHA HAJl 00BEKTaAMH MPEJIMETHOM 00JIaCTH;

¢ [ICpCAaTh pC3yJbTaThbl CACIAHHBIX BEI30OBOB KOMIIOHCHTAM, OTBCTCTBCHHBIM 3a
IIOCTPOCHUC UX MPEACTABICHUA JIA ITOJbB30BaTCIIA.

Kaxk u B pamkax 6a3oBoii muiardopmsl J2EE, B Struts 0CHOBHBIM apXHTEKTYPHBIM CTUJIEM IS
Web-npunosxeHuii siBisieTcss 00pasel «JaHHbIe-TIpeacTaBIeHre-00padoTkay. [Ipu aTom ponb
npeacTaBieHus urpatot JSP-ctpanuiel, a poib 00paboTunKOB — cepBiieThl. OCHOBHBIC
oTanuus Struts ot cranaapTHOM TexHuku J2EE cBsi3anbl ¢ Gomblnei crienuanu3aieil cepBIeToB
1 HEKOTOPOH CTaHAapTHU3aIMeld 0OMEeHa TaHHBIMU MEXKy CEpBIETOM, 00pabaThIBAIOIINM
3anpocsl NoJab30BaTeNsd, U JSP-cTpanuLel, npeacTaBIsomEen X pe3yJIbTaThl.
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JAHHBIX ba3za manHbIX

Pucynok 1. O6mas cxema apxutektypbl Web-npuJjio:kenuii Ha ocHoBe Struts.

B pamkax npuoxeHust Ha OCHOBE Struts UCTIOIb3yeTCsl POBHO OJIMH CTaHIAPTU3HUPOBAHHBIN
cepieT (ActionServlet), aHATM3UPYIOIMIMIA 3aTTPOCHI TIOJIL30BATEISI U BBIJCISIONINN U3 KaXKI0TO
3arpoca odeticmesue (action), KOTOpOE MOJIb30BATEIb MBITACTCS BHINOIHUTE. J[iist HTepHET-
Mara3uHa TaKuM JICHCTBUSMU, HAIPUMED, MOTYT OBITh ayTeHTU(UKAINS (TIPETIOCTABIICHUE
CBOCTO MMCHH W TIapoJIsl), TIOJyYeHUE TaHHBIX O TOBape, IOUCK TOBapa, 100aBJICHHE TOBapa K
3aKa3aHHBIM, U3MEHEHHUE 3aKa3a, MPEAOCTaBICHHE MTPaB Ha CKHUJIKY, BHIMIOJTHEHHE 33aKa3a,
MOJTyYEHHUE CTaTyca BBITOJIHEHHUS 3aKa3a, OTMEHa 3aKasa v mp. I KaKa0ro JSHCTBHUS CO3/IaeTCs
OTACNBHBIN K1acc Oeticmeus. Takoi Ki1acc TOMKEH ObITh HACIEIHUKOM Kilacca

org.apache.struts.action.Action u3 6ubauoreku Struts u meperpyxatb METO
ActionForward execute(ActionMapping, ActionForm, HttpServletRequest,

HttpServletResponse) — MMEHHO OH U BBI3BIBACTCS JJIS BHITIOJIHCHHUS 3TOTO JICHCTBHS.

OnwH U3 mapamMeTpoB MeToja execute() B KJIacce JACUCTBUS UMEET THIT hopMbl Oeticmaust
org.apache.struts.action.ActionForm. [IJi1 Ka>Ka0ro JeiCTBUS OnpenessieTcsi CBOM Kiacc
dbopMbI elCcTBUS, Hacaeayouil kinaccy ActionForm. OOBEKTHI 3TOT0 Kiacca UCIOIb3YIOTCS
JUTSL TIEpelav TapaMeTpoOB JEHCTBUSI — HanOOoJIee CyIEeCTBEHHBIX JaHHBIX 3alIPOCOB,
OTHCHIBAIOLINX JaHHOE JACHCTBUE.

B metone execute() kiacca AEMCTBUS OOBIYHO CTPOSITCS WIIM HAXOASTCS KOMITIOHEHTHI
OM3HEC-JIOTUKH MPUIIOKEHUS, PEATU3yIOIINe ONepallii, COOTBETCTBYIONINE TaHHOMY JCHCTBHIO,



a 3aT€M ITH OIIEPALINH BBITIOJIHIIOTCS CO 3HAYCHUSAMU TI0JIeH 00beKTa (hOPMBI ACHCTBUS B
KaueCTBE apryMEHTOB.

[TpuBs3Ka 3aPOCOB K ACHCTBUSAM OIHCHIBACTCS B IOTIOJHUTEILHOM KOH(PHUTYPalMOHHOM
daiine struts-config.xml B popmare XML, B Tere action-mappings. OnHo neiictBue
OIHCBIBAETCS C TOMOIIBIO BIOKEHHOTO Tera action, KOTOPBII UMEeT cieIyroIue aTpuOyThI.

e path
Omnpenensier madnon URI, oOparieHust K KOTOpsIM OyAyT HHTEPIIPETUPOBATHCS KaK
BBINOJIHEHUE JAaHHOTO JICHCTBHUS.

* type
Omnpenensier UM KJjlacca IaHHOTO JIeHCTBUSL.

® name
Saz[aeT YHUKAJIBHOC UM IJId JaHHOTI'O IIGfICTBHSI.

[TpuBs3Ka NeHCTBHIA K ONIPEIEICHHBIM Il HUX (JOPMaM MPOUCXOUT C TIOMOIIbIO TETOB
from-bean, BroxeHHbIX B Ter form-beans. Kaxpiii Ter form-bean umeeT arpudyThl name,
YKa3bIBAIOIIUI UMs ISUCTBUS U TAaHHOHW (DOPMBI, M type, YKa3bIBAIOMINK UMsI Kilacca (hOpMBI
nercteus. KpoMe Toro, Takod Ter MOXKET COJepKaTh BIOKEHHbIE TeTh form-property,
omMChIBarolue cBoicTBa (hopmel (B cMbicie JavaBeans) rpu momonu aTpuOyToB name (MMs
CBOMCTBA) U type (TUIT CBONCTBA).

[ToMuMO OMEICAHHOTO MEXaHMU3Ma JEKOMIO3UINH 00paOOTKH 3apocoB, cpena Struts
BKJIOUaeT OMOINOTEKH KiIaccoB Java, B TOM UMCIIe, KJIACCOB YacTO BCTpEUaroluXcs eHCTBUM, U
OMOIMOTEKH MOJIb30BATEIBCKUX TETOB, MTPEeIHA3HAYEHHBIX JIJIs 60Jiee yI00HOTO OMMUCaHus
pa3menieHHbIx Ha JSP crpanunax anemertoB HTML-dopm.

Java Server Faces

Java Server Faces (JSF) [4,5] BxirodaroT OubnnoTexy sneMeHToB ynpasienus WebUI
Javax.faces u 1Be OMOTUOTEKH MMOIb30BATEIBCKUX TETOB, MPEAHA3HAUYCHHBIX IS
UCTIOJIB30BaHUS 3TUX DIIEMEHTOB YIIPABICHHS B PAMKax cepBepHBIX cTpaHul] Java. C MOMOIIbO
TeroB Ombmmoreku jsf/html 3JIEMEHTHI YIIPaBICHHUS Pa3MEIIa0TCs Ha CTPAHHUIIC, @ C TIOMOIIBHI0
TeroB u3 jsf/core onuceiBaercs 00paboTKa COOBITUM, CBA3aHHBIX C ATUMHU JIEMEHTaMU, U
IIPOBEPKA KOPPEKTHOCTH JECHCTBHUM ITOJIb30BATEIIA.

B acrniekre moctpoenuss WebUI Ha ocHOBe cepBepHBIX cTpaHuIl Java TexHojorus Java Server
Faces aBnsercs pasButuem noaxonaa Struts, mpesuiarasi 6osee 6orarbie OUOIMOTEKH JIEMEHTOB
WebUI u 6onee THOKYI0 MOJIEITh YIIPABJICHUS UMHU. DTa MOECIH BKITFOUALT CIICAYOIIUE
JJIEMEHTHI.

¢ B03MOXXHOCTb Pa3IUYHOTI0 H300pakeHNsI a0CTPAKTHOTO HJIEMEHTA YIIPABICHUS
(HanpuMep, IIEMEHT YIPaBICHUS «BBIOOP OTHOTO M3 MHOTHX» MOXKET OBITh N300pakeH
KaK IpyInIa pagno-KHOIOK, KoMO0-00KC MJIM CITUCOK).

e Bo3MO0OXHOCTH U3MESHECHUS BU3YyaJIbHBIX CTUJICH 3JICMEHTOB YHpaBJICHUA.

e Bo03MOXHOCTbH MPUBSA3KH H300pakaeMbIX JIEMEHTOM YIPABIICHUS 3HAYCHHUM K CBOWCTBaM
KOMITOHEHTOB MOJIEJIA JITAHHBIX.

e Bo3moxHOCTB IMMPUBA3KHA 3JICMCHTOB YIIPABJIICHUA K MCTOAAM ITPOBEPKU KOPPEKTHOCTU
3Hﬁ‘ICHPII>i, YCTaHAaBJIMBACMbIX B HUX IMOJIb30BATCIICM.

B nononnenue k 6ubimorekam snementoB WebUI JSF npennnaraer onpenensts npaBuia
HaBUTAIlMH MEX]Ty CTpaHUIIAMH B KOH(PHUTYparmmoHHOM (aiiie nmpuinoxenus. Kaxmoe nmpaBuio
OTHOCHUTCS] K HEKOTOPOMY MHO>KECTBY CTPAHMII U TIPH BHITIOJTHEHUH ONPECICHHOTO IeHCTBHSA
WM HACTYTUICHHH COOBITHS MPEAMUCHIBACT IEPEXOUTh HAa HEKOTOPYIO CTpaHuily. [leiicTBus u
COOBITHS CBSI3BIBAIOTCS C JICHCTBUSMU T10JIb30BATENS M JIOTHYECKUMU pe3yJIbTaTaMu MX
00paboTKH (TaKUMHU pe3yabTaTaMu MOTYT OBITh, HATPUMED, YCIIEIITHAS PETUCTPAITUs 3aKa3a B
cHCTeMe, MOTBITKA BX0/Ia IOJIb30BATENsl B CHCTEMY C HEIIPABUIIBHBIM MAapOJIEM U TIp.).



Texnonorus Java Server Face Bepcun 1.2 Boiiaer B coctas Oyayiei Bepcuu 5.0 miatdopmsl
J2EE [6].

Ynpasiienune 1anabiMu npujioxkenus. Hibernate

TexHonoruu odecrieyeHUss CHHXPOHU3AIMH BHYTPEHHUX JaHHBIX MPUIIOKEHUS U €ro 06a3bl
JIAHHBIX Pa3BUBAIOTCS B HACTOAIIMI MOMEHT JIOCTaTOYHO akTUBHO. TexHonorus EJB
HpeI[OCTaBJISIGT COOTBCTCTBYIOH_[I/IC MCXAaHHU3MBI, HO 34 CUCT 3HAUYUTCIIbHOT'O CHUXKCHU A y,Z[OGCTBa
pa3pabOTKX ¥ BHECEHHSI NI3MEHEHHH B KOJI KOMIIOHEHTOB. O0ecreueHne Tou xe
(YHKIMOHAIBHOCTH NIPpU O0JIee POCTOM BHYTPEHHEN OpraHU3aliy KO/1a SBIISIETCS OCHOBHBIM
HaIlpaBJICHUEM Pa3BUTHsI B JAHHOW 00JIaCTH.

Bo3MOXHBIM pellieHueM 3T0il 3a1a4u SBISIIOTCS 00beKMHO-PeNAYUOHHbLE
npeoopazosamenu (object-relation mappers, ORM), oGecnieunBaOIIe CHHXPOHU3AIMIIO MEKITY
JAHHBIMU TIPUJIOKEHUS B BUJIe HAOOPOB CBSI3aHHBIX OOBEKTOB U JAHHBIMU, XPAHSIIUMHUCS B
cucteme ynpanenus: 6azamu nanueix (CYB]l) B pensiinoHHOM BUIE, T.€. B popMe 3amuceii B
HECKOJIbKMX TabJIuIaxX, CChUIAIONINXCS APYT HA APYyTra C MOMOIIBIO BHEITHUX KITFOUYEH.

OnauM u3 Hanbosee NIMPOKO UCTIONB3YEMBIX U PAa3BUTHIX B TEXHOJOTHYECKOM ILIaHE
00BEKTHO-PEIIILIMOHHBIX MpeoOpazoBareneil spnserca Hibernate [7-9].

OpnHolt 13 6a30BBIX MAPAJANTM, JICKAIIUX B OCHOBE m30panHoro u Hibernate moaxona,
SIBJISICTCS] ICTIOJIb30BaHUE OOBEKTOB OOBIYHBIX KJIaccoB Java (OBITh MOXKET, ODOPMIICHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMU crienuduKanuu JavaBeans — ¢ 4eTKO BBIICTICHHBIMU
CBOWCTBaMH) B Ka4eCTBE OOBEKTHOTO MPECTABICHHS JAHHBIX PUIOKEHUS. TaKko# MmoIxox
naxke nmeeT HazBanue-akpoHuM POJO (plain old Java objects —mpoctrie crapsie Java
00BEKTHI), IPU3BAHHOE TTOKA3aTh €r0 OTJIMYHE OT CIIOKHBIX TEXHHUK ITOCTPOSHHS] KOMITOHEHTOB
EJB.

BonbimM JOCTOMHCTBOM IMOJ00HOTO ITOAX0/1a SBISCTCS BO3MOKHOCTh UCIIOJIH30BaTh OJIMH
pa3 co3maHHbIe HAOOPHI KJIACCOB, MPECTABIISIOMNX MOHATHS TPEAMETHONW 00J1acTH, B KAUeCTBE
MOJIEJIN TAaHHBIX JIFOOBIX MPHIOKEHUH (Ha OCHOBE Java), He3aBUCHMO OT TOTO, SIBIISFOTCS JTM OHU
pacrpeeICHHBIMU WJIH JIOKAJIbHBIMU, TPEOYETCS TN B HUX CHHXPOHM3AIUs ¢ 0a30i JaHHBIX U
COXpaHEHUE JaHHBIX 00BEKTOB WIH HET.

Authors BookAuthors Books
M . AuthorID : int M .
FirstName : String <« BookID : int > Title : String
Surname : String EE— ISBN : String

Pucynok 2. PexsiuoHHoe npeacTaBjieHue JAHHBIX 0 KHUTaxX U AaBTOPax.

Hampumep, nnst mpencrasiieHus B 00bEKTHOM BHJIE JAHHBIX, COOTBETCTBYIOIIMX MOKa3aHHOU
Ha Puc. 2 rpymnme Tabaul] — JaHHBIX O KHUTaX U UX aBTOPax — MOTYT ObITh HCIIOJIb30BaHbI
MIPE/ICTABJICHHBIE HUXKE KIIACCHI.

import java.util_Set;
import java.util_HashSet;

public class Author
{

private int id;

private String firstName;
private String surname;

private Set books = new HashSet();



public int getld O { return this.id; }
private void setld (int id) { this.id = id; }

public String getFirstName () { return this.firstName; }
public void setFirstName (String FirstName) { this.firstName = firstName; }

public String getSurname () { return this.surname; }
public void setSurname (String surname) { this.surname = surname; }

public Set getBooks () { return this.books; }
public void setBooks (Set books) { this.books = books; }
}
public class Book
{
private int id;
private String title;
private String isbn;
private Set authors = new HashSet();
public int getld QO { return this.id; }
private void setld (int id) { this.id = id; }
public String getlsbn { return this.isbn; }
public void setlsbn (String isbn) { this.isbn = isbn; }
public String getTitle { return this.title; }
public void setTitle (String title) { this.title = title; }
public Set getAuthors () { return this.authors; }
public void setAuthors (Set authors) { this.authors = authors; }
}

Jnist onpenesieHust OTOOpakeHUsl 0OBbEKTOB 3TUX KIIACCOB B 3aIIMCH COOTBETCTBYIOLIUX
Ta0JIHI] KCTIONB3YeTCS KOHPUTYpaIMOHHBIC (pailyr co ciemyonuM coaepxanueM. [lepBorit
dbparMeHT npeacTasisieT coO0i onmrcaHue 0TOOPaKEHUS 0OBEKTOB Kilacca Author Ha 3amucu
TabnIuIbl Authors, KoTopoe 00bIYHO cofepxkuTcs B Qaitne Author.hbm.xml.

<hibernate-mapping>
<class name=""Author" table="Authors'>
<id name="id" column=""ID">
<generator class="increment'/>
</id>
<property name="firstName"™ column="FirstName"/>
<property name="'surname'/ column=""Surname"'>
<set name=""books" table="BookAuthors"™ inverse="true'>
<key column=""AuthoriID"/>
<many-to-many column="BookID" class=""Book"/>
</set>
</class>
</hibernate-mapping>

Bropoii ¢pparmeHT npeacrapiser co0oii copepkanne aHanorngHoro Qaitna Book.hbm.xml,
OIHCHIBAIOIIETO 0TOOpakeHne 00BEKTOB Ki1acca Book Ha 3amucu Tabauibl Books.

<hibernate-mapping>
<class name=""Book'" table="Books">
<id name="i1d" column="ID">
<generator class=""increment'/>
</id>
<property name="title" column="Title"/>
<property name=""isbn"/ column=""I1SBN"'>



<set name="'authors" table=""BookAuthors" inverse="true'">
<key column=""BookID"/>
<many-to-many column="AuthorID" class="Author"/>
</set>
</class>
</hibernate-mapping>

[Ipu ucronb30BaHMK 00BEKTOB YKa3aHHBIX KJIACCOB B paMKaXx MPUIIOKCHHS Ha OCHOBE
Hibernate oGecnieunBaeTcsi aBToMaTHUeCKasi CHHXPOHH3AIHS TaHHBIX 00BEKTOB C JAHHBIMU
COOTBETCTBYIOIIMX 3AITUCEH, a TAK)KE aBTOMAaTHYeCKas MOICPKKa OIMMMCAHHOTO OTHOIICHHS
THIIa «MHOTHE-KO-MHOTHM).

Kpowme Toro, Hibernate moaaep:xuBaeT yao0HbIe CPEACTBA Ul OTIMCAHHS CII0XKHBIX
COOTBETCTBUI MEXIY OOBEKTaMHU M 3aIMCAMH TaOJIHII P UCTIOJIB30BAHUH Hace10BaHMs. Tak,
JIETKO MOTYT OBITh MOAEPKAHbI OTOOpAKEHUE TaHHBIX BCeX 00BEKTOB KIACCOB-HACIECTHUKOB B
OJIHY Ta0JINIly, OTOOpaKeHHE 0OBEKTOB PA3HBIX KJIACCOB-HACIEAHUKOB B Pa3HbIC TAOJIUIIHI,
oToOpakeHHe JaHHBIX TOJIel 00IIero Kiacca-npesika B 0JHy TalOJHIly, a JaHHBIX KJIACCOB-
HACJIETHUKOB — B pa3HbIC TAOJIMIIBL, a TAK)KE CMEIIAHHbBIE CTPATEr U MOTOOHBIX OTOOPAKEHHH.

B npunoxxennsix Ha ocHoBe Hibernate 00beKThI OJJHOTO M TOTO K€ KJIacca MOTYT OBITh KaK
XpaHUMBIMHU, T.C. IIPCACTABJIAOIIUMU JAHHBIC, XPAHAIIHUCCS B 63.36 JaHHBIX, TaK U BPCMCHHbLIMU,
HE UMEIONIMMHU COOTBETCTBYIOIIUX 3alucei B 0a3e qaHHbIX. [lepeBo 00beKTa U3 OAHOTO M3
9THUX BUOOB B ,Z[perfI OCYHICCTBJIACTCA IMPU IMMOMOIIHU BbI30OBA OAHOI'O METOJId BCIIOMOT'aTCIIbHBIX
kiaccoB cpeabl Hibernate.

C nmomomipio qomoaHUTENBHOM ciy>k0b1 NHibernate [7] Bo3moskHocTH cpeanl Hibernate
MOTYT OBITh UCIIOJIb30BaHbI U U3 MpHIIokeHui Ha 6aze .NET.

Java Data Objects

Emte Goree yrpocTuTh pa3paboTKy 00BEKTHO-OPUEHTUPOBAHHBIX TPUIIOKEHUH, TaHHBIC
KOTOPBIX MOTYT XpaHUThCS B 06a3ax JaHHBIX, MpU3BaHa TexHonorus Java Data Objects
(JDO) [10,11].

B ee ocHOBe TOXe JIGKUT HCIIOJIB30BAHKE JUTsI pAOOTHI C XPAaHUMBIMH JAHHBIMU OOBIYHBIX
KJIaCCOB Ha Java, HO B KaUeCTBE XPaHWJIHILA JAHHBIX MOKET BHICTYNaTh HE TOJIBKO PEISIIUOHHAS
CYB/1, HO BoOOIIIE TH000€ XPaHWIIHIIE JAHHBIX, UMEIOIIEEe COOTBETCTBYIOIIIHIA
crenranu3upoBaHHbli agantep (B pamkax JDO 310 momxHa ObITh peanusanus uHTepdeiica
javax. jdo.PersistenceManager). OcHoBHas (DyHKITUSI ATOTO aanrepa — Mpo3padHas s
pa3pabOTYMKOB CHHXPOHU3AIUS XPAaHWIHIIA TAHHBIX U HA00pa XpaHUMBIX OOBCKTOB B MTAMSTH
npuiiokeHusi. OH TOJDKEH Takke 00ecreynBaTh TOCTATOYHO BBICOKYIO IPOU3BOAUTEIHLHOCTD
MIPHIOKEHUS, HECMOTPSI Ha HATMYNE HECKOJIBKHUX TIPOMEKYTOUHBIX CIIOEB MEXKIy KJIaccaMu
CaMoro MPUJIOKEHUS U XPAHUIHILEM JaHHBIX MPEICTABISIEMbIX HMH.

Hcnonb3osanue JDO ouens noxoxxe Ha ucnoib3zoBanue Hibernate. Kondurypanuonasie
Gaiinel, XpaHsimue HHPOPMAIIUIO O IPUBA3KE 0OBEKTOB Java KJIacCOB K 3alHCsIM B
OIpeIeIeHHBIX TabIuIax, a TAKXKe O MPUBSI3KE KOJUIEKIIUN CChUIOK Ha O0BEKTHI K CCHUIKAX
BHYTPH 3aIMCEH, TaK)Ke MOX0XKH Ha aHajoruuHbie ¢aitner Hibernate. OOpIdHO TIEpBBIC AaXKe
HECKOJIBKO IPOIIIE, ITOCKOJBKY OOJIbIIYI0 YaCTh pabOThI [0 OTOOPAKEHUIO MOJIe 00BEKTOB B
noJisi 3anucedt 0a3bl JaHHBIX OepeT Ha ce0s crelualIn3upOBaHHbIN ajanTep.

B nononuenne JDO npenocTaBiseT cpeAcTBa AJiA MOCTPOCHUSI 3aITPOCOB € TTOMOIIBIO
OTIHMCaHUs CBOICTB OOBEKTOB, O€3 HCMOIb30BaHMs Oosiee MPUBBIYHOTO BCTpOoeHHOTo SQL.

B nenom, noaxon JDO sBasiercst 06061menrneM noaxona ORM Ha npou3BOSIbHBIE XPaHUIIHUINA
JAHHBIX, HO OH TpeOyeT peain3aiuu 00Jee CIOKHBIX CIIEIUATU3UPOBAHHBIX a/IallTEPOB IS
KQ)KJIOTO BUJIa TAKUX XPaHUJIUII, B TO BpeMs Kak OJuH U TOT k¢ ORM MOKeT UCcoab30BaThCs
111 pasHbIxX pensiuoHHbIX CYBJI, TpeOys Tobko 00see MpOCThIX CHENuaTun3upOBaHHbIX
npaiisepos JDBC.
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B pamkax cnenytomiei, naroit Bepcuu miatdopmsl J2EE [6] Oyaer ucnonb30BaThCst HOBBIT
Ha0Op TEXHUK Il mocTpoeHus kKommoHeHToB EJB — cranmapt EJB 3.0 [12].

Crangapt EJB Bepcun 3.0 siBiisieTcst cyiectBeHHbIM pa3ButueM EJB 2.1 B cropony
YIPOLICHHUS Pa3pabOTKH U MOIICPKKH MPUIOKEHHUH, UCTIONB3YIomKX TexHonoruto EJB. Tlpu
3TOM OOJIBIIIMHCTBO HOBOBBE/ICHUI OCHOBBIBAETCS HA TEX e UJEAX, HA KOTOPBIX CTPOUTCS
pabota ¢ xpaHuMbIMuU 1aHHBIMU B pamkax Hibernate u JDO. I'esun Kunr (Gavin King),
co3maTenb nepBbIx Bepcuit Hibernate, siBnsercst oqauM u3 paspadorunkoB cranaapra EJB 3.0.

B pamkax HOBOTO cTaHmapTa sl CO3aHUsI KOMIIOHEHTa TpeOyeTcst OnmucaTh TOIBKO OJIMH
KJIaCC, KOTOPBIM HE JOJHKEH HACIIEIOBAaTh KAKOMY-TO OMOIMOTEYHOMY KJlaccy WA
peanu30BBIBaTh onpeaeneHHbIi nHTepdeiic. OOBEKTHI ATOTO Kiacca MOTYT OBITh KaK
XpaHUMBIMHU, TaK U BDCMCHHLIMHU.

Paznuynble onucaTenn CBOMCTB KOMIIOHEHTA M €0 METOJIOB (yKa3aHHE BHJIa KOMIIOHEHTa —
KOMIIOHEHT JaHHBIX WJIM CEaHCOBBII; 0TOOpaXKeHNEe CBOWCTB KJlacca B MOJIs TAOJINIL U CCHUIKU
MEXTy HUMH; OTMETKH HEXPAHUMBIX CBOWCTB U TOJICH; OTMETKHU CHEIHATLHBIX METOJIOB,
BBI3bIBAEMBIX IPU MEPEX0JIE MEKIY dTaraMH >KU3HEHHOTO IIUKJIa KOMIIOHEHTA; TPaH3aKIMOHHbIE
aTpuOyTHI METOOB U TIP.) MOXXHO O(OPMIISITH B BHJIE aHHOTAIIUH, CTAHJAPTHON KOHCTPYKIIHH
JUTS ONTMCAaHUS MeTamaHHbIX B Java 5. 3amernm, uto B .NET HcIIONIB30BaHKE 71 3TOI0 aHAJIOTOB
aHHOTaIUi, aTpUOyTOB, yKe peain30BaHo. OCTaeTCsi 1 BO3SMOXKHOCTh UCTIONB30BATh JJISI ATHX
neneit XML-neckpunTopsl, aHaJOTUYHBIE HCTIOB3yeMbIM B Hibernate koH(puUrypannoHHbIM
daitnam. Konduryparnronusie ¢aiiast 6osee ya00HbI I CI0KHBIX MPUII0KEHUH, TOCKOIBKY
COKpAIIAIOT KOJIMYECTBO MECT, B KOTOPbIE HYKHO BHOCUTH MOAU(DUKAIINY NTPU U3MEHEHHSX B
CTPYKType 0a3bl JaHHBIX MU O0BEKTHOW MOJICTHN TAHHBIX MPUJIOKEHUS. B TO ke Bpems
WCITOJIb30BAaHNE aHHOTAITUH TTO3BOJISIET 00ECIIeYnTh 00Jee OBICTPYIO U YI0OHYIO pa3paboTKy
HEOOJIBIINX MPUIIOKEHUH.

Cpena Spring

Cpena Spring [9,13-15] mpencrasisier co00i 0Hy U3 HanOOJIee TEXHOJOTUIHBIX HA JaHHBIN
MOMEHT cpell pa3paboTku Web-npuioskenuil. B ee pamkax noiay4uiu JanbHeiiiee pa3BUTHE
UJIeU CTIeNHaIN3alui 00paboTIMKOB 3aIpPOCOB, UCIIOIB30BaHHBIE B Struts. B Spring Takke
UCTIOJIb3YIOTCS 3JIEMEHTHI ACIIEKTHO-OPUEHTHUPOBAHHOTO M01X0Aa K pa3padotke [10,
MO3BOJISFOIINE 3HAYNUTEIFHO IOBBICHTH THOKOCTH M YA00CTBO MOAM(UKAIIUH TOCTPOSHHBIX HA
ee ocHoBe Web-npuiioxKeHu.

OcHoBHas 3a/1a4a, Ha peleHre KOTOPOoil HalelleHa cpesia Spring — WHTerpaus
Pa3HOPOIHBIX MEXaHU3MOB, UCTIONB3YEMBIX IPH pa3padoTKe KOMIIOHEHTHBIX Web-TpritoskeHuii.
B xauecTBe ABYX OCHOBHBIX CPEICTB TaKOW MHTETPALUH UCTIONIB3YIOTCS HICH 0OpaujeHus
ynpaeénenus (inversion of control) u acnekmno-opueHMuUpoOBaAHHO20 NPOCPAMMUPOBAHUSL (aspect-
oriented programming, AOP).

Obpawenuem ynpagnenus Ha3bIBAIOT OTCYTCTBHE OOpallIeHUH U3 KOJIa KOMIIOHEHTOB
IpUJIOKEHUs K KakoMy-11n6o API, npenocraBnsiemomy cpenoii u ee Oubnuorexkamu. Bmecto
3TOTO KOMITOHEHTHI MMPHUIIOKEHUS PEATH3YIOT TOJIBKO (QYHKIMH, HEOOXOIMMBIE 1151 paboThI B
paMKax mpeaMeTHOW 00IaCTH U PEHICHUS TeX 33134, ¢ KOTOPBIMH MPUJIOKESHUIO IPUIETCS UMETh
neno. [ToctpoeHne U3 TUX KOMIIOHEHTOB TOTOBOTO MPUIIOKEHHS, KOH(PUTyparus OTACIbHBIX
€T0 2JIEMEHTOB U CBSI3€H MEXTy HUMU — 3TO JIEJIO CPEebl, KOTOpasi cama B ONpe/IeTICHHbIC
MOMEHTBI 00paIaeTcsi K Hy>KHBIM OTepanusM KOMIIOHEHTOB. KoHduryparys KoMIIoHEeHTOB
NPUIOKEHHUS B cpesie Spring ocymiecTBisieTcs mpu nomomu XML-daiina springapp-servlet.xml.
OTOT (haitsr copepkUT onucanue Habopa KOMIIOHEHTOB, KOTOPbIE HACTPAUBAIOTCS TP TOMOIITH
yKa3aHUs MapaMeTpOB HHULIMAIN3AIUN COOTBETCTBYIOIIMNX KJIACCOB M 3HAUEHHUH CBOMX CBOMCTB
B cMbIcie JavaBeans.

JIpyroe Ha3BaHHE MEXaHU3Ma OOPAIICHUS YIIPABICHUS — 6CMPAUBAHUE 3ABUCUMOCTEN
(dependency injection) — cBsi3aHO C BO3MOXHOCTBIO YKa3bIBaTh B KOJIE MIPHIIOKEHHUS TOIBKO



UHTEPQEChl HEKOTOPHIX 00BEKTOB, a UX TOYHBIN KJIACC, KAK M CIIOCO0 MX MOIXy4YeHUs (TIpH
MOMOIIIH CITY>KOBI KaTanoro, oOpaiieHue Kk (habprke 0ObEKTOB U Mp.) — OMUCHIBATH TOJIBKO B
KOH(HUTYpaIMOHHOM (aiiie. ITOT MEXaHU3M TO3BOJISET Pa3IeNIUTh UCIIOIB30BAHNE OOBEKTOB H
UX KOH(QUTypaluio U MEHATh UX HE3aBUCUMO JIpyT OT Apyra.

AHaJOTHYHBIN MeXaHU3M IperoaraeTcs ucrnois3oBath B pamkax EJB 3.0 B cienyromem
Bujze. [Ipu momony kKoHCTpYKIMK @Resource Type object; HEKOTOPBIH 0OBEKT MOXKET ObITh
OOBSBIICH B KOJI€ KaK MOICKANTUN OTIeTbHON KOH(GUTYpalnK, a B KOHPUTYpaIrmoHHOM (aitie
T 00BEKTA C IMEHEM Object yKa3bIBaeTCsl €0 TOYHBIM THI M CTIOCO0 MHHUIIMAIN3AITUH.

Acnekmno-opuenmupogannsiil IOJXO] K TPOTPAaMMHUPOBAHUIO OCHOBBIBAETCSI HA BBIICIICHUHN
acnekmog — OTHETBHBIX 3aa4, pelIacMbIX MPUIOKESHHEM — TaKUM 00pa3oM, YTOOBI UX
penieHne MOXKHO OBIJIO OPTaHW30BATh B BHJIC BBHITTOJTHEHHS ONPE/IEICHHBIX ICHCTBUHN B
ompezieIieHHbIE MOMEHTHI B X0/1€ paboThI TporpaMMel. [Ipu 3ToM elCTBUS B paMKaxX JaHHOTO
aCIIeKTa HE JIOJHKHBI 3aBUCETh OT APYTUX ACMEKTOB U OCTAJbHBIX JEHCTBUH, BBITTOTHAEMBIX
nporpammoii. He Bce 3aaun MoryT OBITH IIpeACTaBICHBI Kak acnekThl. [loatomy AOP-
mporpamMma IpeICcTaBIsIeT COO0M KOMIO3UITHIO U3 «OOBIYHOI MPOTPAMMBI, ONTMCHIBAEMON BHE
pamok AOP, 1 aclieKTHBIX ACHCTBUIA, BBITIOTHIEMBIX B OMPEIEICHHBIX TOUYKAX «OOBITHON
nporpamMmebl. Takue AeUCTBUS HA3BIBAIOT YKa3aHusMuU (advice), TOUKH UX BBITIOJIHCHUSI B
«OOBIYHOWY» TPOTPAMME — MOUKAMU 8CMABKU (joinpoints), a HAOOPHI TOUYEK BCTABKH, B KOTOPHIX
JTIOJDKHO BBITIONHATHCS OJTHO M TO )K€ JIEUCTBHE — ceyeHusmu (pointcuts).

[Ipumepom ykazaHuii MOTYT CIIY>KUTh TPACCUPOBKA MapamMeTPOB BbI30BA METO/IA WU
MPOBEpKa KOPPEKTHOCTH WHUITMAIU3AINH TT0JIel 00beKkTa. B kauecTBe MpuMeEpoOB TOYEK BCTABKH
MOYKHO IIPUBECTU MOMEHT II€pe] BEI30BOM OIIPEAEIIEHHOI'O METOa MJIU Cpa3y IIOCIIE TaAKOTO
BBI30Ba, MOMEHT ITOCJIC HHUITUATH3AINH ONPEIEIICHHOTO O0BEKTA HITH TIEPE]] €T0
yHUUYTOXEHUEM. CeueHHsI MOTYT ONKCHIBATHCS YCIOBUSAMHU THIA IEPE] BHI30BOM B TAHHOM
00BEKTe METOa, Ybe UMs HAaUMHACTCI Ha ''get'"» WiIn «Tepe YHUYTOXKEHUEM o0BeKTa Kiacca A
co 3HaueHueM noiid value, npesbimaronum 0».

Spring AaC€T BOBMOXXHOCTL OMPCACIIATL CCUCHUS U YKa3aHUs, BBIIIOJIHACMBIC B HUX, B
KOH(HUTYyparmoHHBIX (aiaax MPUI0KECHHUS.

[Tpu momomu AOP B Spring nmoanepkka HHTETPALUN C PA3TUIHBIMHA TEXHOJIOTHUSIMU CBSI3U C
XpaHWIUIIAMU TaHHBIX, TpuMepaMu KoTopsIx sBisitorcss JDO u Hibernate. /[ Toro uroOsr
HCIIOJIb30BaTh JIFOOYIO TaKyl0 TEXHOJIOTHIO B MPUIIOKEHUH HA OCHOBE Spring, J0CTaTOYHO UMETh
CHeLMAIM3UPOBAHHBIN alanTep, peanu3yomuil nuTepdeiic, npemnaraeMplii Spring s
MOJJIEPKKH CHHXPOHU3ALMHU JAaHHBIX MEXIY NMPUIOKEHNEM U XxpaHwnieM. [locne ykasanus
3TOTO ajanTepa B KOHPHUTypaIiy MPUIOKEHUS Cpefia cama 1Mo3a00THTHCS O TOM, UTOOBI BCIKUI
pa3 mocJie NOosBJIECHUS BO3MOKHBIX Pa3IMUUN MEKIY JaHHBIMU MPUIIOKEHUS U 0a3bl JaHHBIX,
OB BBI3BAHBI METOIBI ATOTO aJanTepa, KOMUPYIOIIKUE HOBbIE JAHHBIE B TY WIH JPYTYIO
CTOpPOHY.

[Toxoxum 00pa3oM MOAEPIKUBACTCS HHTETPALIUS C PA3TMYHBIMU PEATU3aIMSIMH CITYKO
MOJICPXKKU TPAH3aKIUHU U IEKIIapaTUBHOE YIIPaBJICHUE TPaH3aKIUIMU. MeTo1aM 00bIYHOTO
KJacca Java B KoHGUTYpanroHHOM (aiiie (MU ¢ MOMOIIBI0 aHHOTAIH Java 5) MOXKHO
MPUIKCATH ONpEAeTICHHbIC TPAH3AKIIMOHHbBIE aTPUOYTHI, @ TAK)KEe HA0OP TUIIOB UCKIIOYUTEIBHBIX
CUTYyaIuH, BBI3BIBAIOIINX OTKAT TpaH3akuuu. st cpaBaenus — B EJB 2.1 Tonbko uckimoveHus,
Jeil THII IBIISICTCS HAaclIeAHUKOM java. lang.RuntimeException, java. lang.Error umm
javax.ejb.EJBException, BEI3bIBAIOT aBTOMAaTUYECKUN OTKAT TPAH3aKIMU. ATanTep
KOHKPETHOM peajn3aluy CciIy>KObl TpaH3aKLUUN TaKXKe yKa3bIBaeTCsl B KOHQUTYpaluu
MPUIOKEHUS.

Hcnonb3oBanue oOpailieHus: ynpaBieHHsI TO3BOJISET TAK)Ke YIIPOCTUTH OMHMCAHKE
KOH(HTYpaIMX CEPBIETOB H KOHMPOLLepos (Spring-aHalor ASHCTBHA U3 Struts) U onpeaencHne
CaMUX KOHTPOJUIEPOB.



Ajax
Paccka3zpiBast 0 pa3BUTHH TEXHOJIOTHH pa3zpaboTku Web-npuiaoxeHuid, HEBO3MOKHO 000UTH

BHUMaHHEM Ha0Op TEXHUK, UCTIONb3YEMBbI AJIs1 CHUKEHUS BpeMeHU peakiuu Web-
UHTEpQeicoB Ha ACHCTBUS MMOJIB30BATENsl 1 COBMECTHO Ha3bIBaeMbIid Ajax [16,17].

Boo6ie roBopsi, Web-TexHOI0rnu He 04eHb XOPOIIO MPUCTIOCOOICHBI ISt TOCTPOCHUS
MOJIb30BaTENbCKOTO HHTEpdeiica UHTEPAKTUBHBIX MPUIIOKEHHH, T.€. TAKUX, B KOTOPBIX
I10JIb30BaTENb JOCTATOUYHO YaCTO BBINOJHAET KaKUE-TO JEHCTBHSI, HA KOTOPbIE IPUIIOKEHUE
JOJKHO pearupoBaTh. OHM H3HAYAIBHO Pa3padaThIBAIUCH IJIS PEJOCTABICHUS T0CTYIIA K
CTaTU4eCKON MH(OpPMAINH, KOTOpasi MEHSETCSl HE 4acTO U MpejacTaBieHa B Buae Habopa HTML-
crpanuil. OOMeH naHnHbpIMU Mexay Web-kimrenTom u Web-cepBepom mpeonaraet 0oOMeH
JIOCTAaTOYHO OOBEMHBIMH JOKYMEHTAMHU WJIM MPOCTHIE 3aIPOCHI OT KJIMEHTa, TpeOyolme
MPEIOCTaBUTh B OTBET KAKOI-TO TOKYMEHT.

B vHTEpakTUBHBIX MPUIOKEHUSIX 0OMEH JaHHBIMU MEX]Ty MHTEPPEHCHBIMU 3JIEMEHTaMU
NPUIOKEHUS 1 00paboTUYMKaMH 3aIPOCOB HECKOJIBKO HHOM — 00paboTYHKY 3alipOCOB
JIOCTATOYHO MOJYYUTh JJOTUYECKHH 3ampoc U HEOOJIbIIO HAOOp ero mapamMeTpoB. A U3MEHEHUS,
KOTOpBIE ITPOUCXOAT B MHTEp(elice mociie MoIydeHus: OTBETA Ha 3aIpoc, YaCTO TOXKE HEBEIUKU
— HY>KHO U3MEHUTh COJIepyKaHHe JIUIIb YaCTH IOKa3bIBaeMOil Opay3epoM CTpaHHIIbI, B TO BPEMsI
KaK OCTaJIbHBIC €€ YaCTH MPEJICTABISAIOT O0siee CTaOMIEHYI0 HHPOPMAIIHIO, SIBIISTFOIIYIOCS
3JIEMEHTOM JIM3aiiHa caifTa Wik HaOOPOM IyHKTOB €ro MeHI0. JIJIs OTpakeHHS dTHX U3MEHEHUH
He 00s3aTenbHO nepecbuiaTh ¢ cepepa Becb HTML-nokyMeHT, 4To mpeanoaraeTcs B paMKax
TpaAUIIMOHHOTO 0OMeHa nHpopmalmelt ¢ momonisio Web. TouHO Takke, eciu Obl KOPPEKTHOCTh
BBOJIMMBIX T10JIb30BATENIEM JIJAHHBIX MOKHO OBLIO ObI TPOBEPUTH HA CTOPOHE KIIMEHTA,
00paboTKa HEKOPPEKTHOTO BBOJIA IPOMCX0aMIIa OBl TOpasno ObICTpee U He TpeboBata Obl
BOOOIIIE HUKAKOT0 0OMEHa JaHHBIMU C CEPBEPOM.

Ajax mpITaeTcs PEIIUTh ATH 33/1a4¥ MPU TIOMOIIM KOMOMHAIK Koja Ha JavaScript,
BBITOJIHSIONIErocs B Opay3epe, U BpeMs OT BpeMEHH MepeaBaeMblX MEKIY KIMEHTOM U
cepBepoM crienuanbHbIXx XML-coo0menuii, coepKauix TOIbKO CYIIeCTBEHHYI0 HH(POPMAIIHIO
o 3ampoce uinu u3meHeHuss HTML-cTpaHuiipl, KOTOpbIe TOKHBI OBITH MOKa3aHbl. B pamkax
Opay3epa B OTIeTLHOM MOTOKE paboTaeT aapo Ajax, KOTOpoe moyry4aer coodmenus JavaScript-
KOJIa O BBIITOJTHEHUH TOJIb30BATENIEM OIPEACIICHHBIX I€HCTBU, BBIIOIHAET IPOBEPKY UX
KOPPEKTHOCTH, TPE0Opa3yeT UX B MOCHUIKY COOTBETCTBYIOIIETO 3aIpoca Ha CepBep,
npeoOpasyeT OTBET cepBepa B HOBYIO CTPAHUILY WJIU 5K€ BBIIAET YK€ UMEIOIIHIICS B
CHEIMAILHOM K3IIIe OTBET. 3aMpoCkl Ha cepBep U UX 00pabdOTKa OCYIIECTBISIFOTCS YaCTO
ACUHXPOHHO C JIEUCTBUSAMU ITOJIH30BATENS, O3BOJISISI 3aMETHO CHU3UTH OLTYIIAEMOE UM BpeMs
pEeaKIMU CUCTEMBI Ha €T0 JIEUCTBHUS.

Ha HacTosmuii MOMEHT Ajax elie He SBJISETCS MOJHOIICHHBIM 3JIEMEHTOM KOMIIOHEHTHBIX
TEXHOJIOTHH. I/ICHOJ'H)SYCMLIC B €I'0 paMKaxX TCXHUKU UMCIOT HCKOTOPLIC HpO6J’ICMI)I, CBSI3aAHHBIC C
NEPEHOCUMOCTBIO MEKIY Pa3IUUYHBIMU TUIATPOPMAMH, & TAKXKE HE BIIOJTHE YETKO
pasrpaHuvIrUBaIOT OTBETCTBECHHOCTb MCKAY OTACIBbHBIMU ITOACUCTCMAMU IMPUITTOKCHUA. OI[HaKO,
B JIaJIbHEUIIIEM, aHAJIOTHYHBIC TEXHUKH HAaBEPHSKA OYyT BKJIFOUCHBI B CTaHIAPTHBIC
tatopmel s pa3padorkn Web-nipunoxkennii — J2EE u NET.

Web-cnyx6bl

B Hacrosiiiee BpemMsi COBMECTHO ¢ KOMIIOHEHTHBIMH TexHoJorusimu Ha 6aze J2EE u .NET
IIMPOKOE pacrpocTpaneHus nomyyatoT Web-cimyx6s1 nimun Web-cepBucst (Web services) [18-
22], mpencTaBIsIoNIEe OO0 KOMIOHEHTHYIO TEXHOJIOTHIO IPYroro pojaa. OCHOBHBIMHU
OTIUYHUTEIHLHBIMU IPU3HAKAMU CIYHCO (Services) TOO0T0 pojia CITyKaT CIETYOIINe.

e Ciy»x0a yarie BCero npeiocTapisieT HEKOTOPYI0 (PYHKIHMIO, KOTOpasi M0JIe3Ha 10CTaTOYHO
LIIMPOKOMY KpyTy ITOJIb30BaTENEH.



e Kak u 1pyrue KOMIIOHEHTBI, CITy>KObl UMEIOT YETKO OMUCAHHBIN HHTEpdeEiic,
BBITTOJTHSIOLINIA OTIPE/ICICHHBIA KOHTPAKT. IMEHHO KOHTPAKT (PUKCUPYET BHITOIHIEMYIO
ciy k0011 PyHKIHIO.

e KoHTpakT ciy’x0bl HE JOKEH 3aBUCETH OT IIaTGOPM, ONEPALMOHHBIX CUCTEM U SI3bIKOB
IIPOrPaMMUPOBAHUS, C IOMOIIBIO KOTOPBIX 3Ta CIY>K0a MOXKET OBITh pealn30BaHa.
WnTepdeiic u peanuzaius ciykObl CTPOro OTAEIAIOTCSA APYT OT Apyra.

e CyObI BRI3BIBAIOTCS aCHHXPOHHO. JKIaTh WM HET Pe3yIbTaTOB BBI30BA CITYXKOBI,
peraeT cam KJIUEHT, OOpaTUBIIUICS K HEH.

e CiyXObl COBEPILIEHHO HE3aBUCUMBI JAPYT OT JPYra, MOTYT OBITh BHI3BAHBI B IPOU3BOJIBHBIX
KOMOMHAIMSX U BCAKUNA pa3 pabOTalOT B COOTBETCTBUH CO CBOMM KOHTPAKTOM.
KoHTpakT ¢y Obl He JOJKEH 3aBUCETh OT UCTOPUH OOpaIeHUH K HEH WK K JpyTuM
ciry>k6am. Ho oH MokeT 3aBUCeTh, HalIpUMEpP, OT COCTOSTHUS KaKUX-JIN00 XPaHUIIHIL
JAHHBIX.

e OOpaTuThCs K CIy>K0€ JOKHO OBITH BOZMOXKHO € JIF000H TU1aThOpMBl, U3 JTH0O0T0 SI3bIKA
IIPOrpaMMHUPOBAHHUS, C JIFOOOI MallIMHBI, UMEIOIEH KaKyro-In0O CBA3b C TOM, Ha KOTOPOU
pasMmelaercs peaausanus ciykO0bl. Peanuzanuu ciryk0 10JIKHBI IPEIOCTABIIAT
BO3MOYKHOCTh OOpaTUTHCS K HUM U IMHAMHUYECKU OOHAPYKHUTh UX B CETH, a TAKXKe
IPEJOCTABIATh HEOOXOIUMYIO JONOIHUTENbHY0 HH()OPMAIHIO, C IOMOIIBI0 KOTOPOi
MO>KHO TIOHSITh, KaK C HUMH paboTaTh.

[IpuiosxeHus, TOCTPOCHHBIE U3 KOMIIOHEHTOB, SIBISIONIUXCS TAKUMHU CITYKOaMU, CAUTAIOTCS
MMEIOLIUMU apXumeKkmypy, 0CHO8AHHYI0 Ha cyxcoax (service oriented architecture, SOA).

[IpakTHuecky eTUHCTBEHHBIM IIMPOKO UCIIOJIb3YEMbIM BHIOM CITy:KO siBisitoTcss Web-
cityx0bl. Web-cnyscoamu Ha3bIBaIOT CITY>KOBI, TOCTPOCHHBIE C IIOMOIIIBIO Psijia ONPEIeIeHHBIX
CTaHJAPTHBIX MPOTOKOJIOB, T.€. HCTIOIB3YIoIIHe MpoTokos SOAP u undpactpykrypy MHTEpHET
JUTSl TIEpe/layl JaHHBIX O BBI30BaX ONepaluil U ux pesynbTaTax, 36k WSDL nist onucanus
uHTepdericon ciayx0 u peectpsl UDDI miist peructpanuu ciyx0, UMEIOINUXCS B CETH.
Cy11ecTBYIOT MHOTOYUCIIEHHBIE TOTIOJHUTEIbHBIE TEXHOJIOTUH, POTOKOJIBI M CTAHIAPTHI,
OTHOCSIIHUECS K APYTHM acriekTaM padboTel Web-ciryx0, 0JHaKO OHH ITOKa HCTIOIb3YIOTCS
ropaszo pexxe. Web-ciry:x061 MoryT ObITh peanu3oBanbl Ha ocHoBe J2EE, NET unu npyrux
TEXHOJIOTUM.

OcHoBHoe HazHaueHue Web-cimyx0 — npeaocTaBiieHre OU3HEC-YCIYT OpraHu3ausIMu
OTJICTBHBIM TIOJTb30BATEINSAM, a TAKXKE IPYTUM OpPraHU3allusIMU Ha €IMHOW TEXHOJIOTHIEeCKON
ocHoBe. [Ipu B3auMoACHCTBUN MEXAY pa3IMIHBIMK OpTraHu3anusaMu (business-to-business,
B2B) Web-ciryx0b1 1e1at0T BO3MOXHBIM OKa3aHHE BCEX HEOOXOIMMBIX yCIyT BooOIIe 6e3
BMEIIATENILCTBA YEIIOBEKA (€CIIM, KOHEYHO, YPETyJIMPOBAaHBI BCE BOITPOCHI, KACAIOIIUECS
CTOMMOCTH YCIIyT, 3aIMIIEHHOCTH JaHHBIX 00 OKa3aHHBIX YCIIyTax, U BooOIIe, J0BepHUs
OpraHu3aIyil IpyT K APYyTY).

Taxum o6pazom, Web-ciryk0bI TpeACTaBISIOT COO0H KOMITOHEHTHYIO TEXHOJIOTHIO
MOCTPOCHUS KPYITHOMACIITAOHBIX PaCIpeIe]ICHHBIX MPUIOKECHH, OPUEHTUPOBAHHBIX HA
npeoCcTaBlIeHNe OM3HEeC-yCIyT. B TakuX MPHUIOKEHHUSX MOTYT y4acTBOBATh ThICSIUM Web-
ci1y>k0, pabOTaIOUINX HAa COBEPIIEHHO PAa3HbIX IUIATHOpPMax, B pa3IMIHBIX OPraHU3AIUAX U
pEeaTM30BaHHBIX C UCIOJIB30BAHUEM PA3HBIX TEXHOJIOTHUH. HU B KaKoii MOMEHT BpEMEHH TaKOe
NPUIOKEHNE MOXKET He CYIIECTBOBATh KaK €IMHOE 11eJI0€ — KaKUEe-TO €r0 KOMIIOHEHTHI MOTYT
HE y4acTBOBaTh B TEKYyIIEeH paboTte, Ipyrue BooOIe He padoTaTh B CBA3HM C OTKIIOYCHHEM
COOTBETCTBYIOIIUX CEPBEPOB, TPETbU — MEPEMENIaThCsl C OAHOM MaIIMHBI Ha Ipyryio. Bee ero
KOMITOHEHTHI OOBEIMHSIOTCS TOJIBKO SIMHBIMU CTaHAaPTAMHU OIMCAHUS UHTEPPEHCOB U
oOecrieueHus B3auMoieicTBusa Mex 1y Web-cimyxOamu.

CxeMa apXUTEKTypbl IPUIIOKEHUN Ha ocHOBe Web-ciry:x0, nmpemiokenHas IBM B koH1e
1990-x ronoB, n3obpaxena Ha Puc. 3.
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Pucynok 3. Cxema apXuTeKTypbl NPUJI0:KeHH Ha ocHOBe Web-ciryx0.

[Tocne co3manust HOBOII CITy>KOBI, €€ MOCTABIIUK — OPTaHU3ALUs WIH YaCTHOE JIUIIO,
KOTOPOE MPEIOCTABIISICT €€, — PETHCTPHUPYET CIYkKOY y Opokepa Web-cimyx0 (unu y
HECKOJIbKUX TaKHX OpPOKEepOB), MOMEINAs B €ro peecTp OnucaHue ciryk0bl. Takoe onmcanue
COJICPIKUT OIMHMCAHUE YCIYTH, mpeaocTaBisieMorr Web-ciry:k00ii 1 onrcanue criocoda 1octyna K
Hell — MPOTOKOJ JOCTYyIa, aipec 1 NOpT, K KOTOPOMY HaJ0 oOpamarhCes.

Knuent, koropoMy noHaio0unace HeKoTopast yciryra, oopaiaercs k opokepy Web-cimyx6.
Haiins ciryx0y, KoTopasi, CyAs 10 OMMCAHUIO, ITY YCIYTY OKa3bIBAeT, OH 00pamaeTcs mo
yKa3aHHOMY B €€ OIMCAaHUM aJIpecy M MOJTydaeT onucanue uHrepdeiica aust oOpameHus K 3Toi
ciyx6e. [Toce 3TOro KIMEeHT MOXKET 00paIaThes K CIIy>KO€ B COOTBETCTBUH C ITUM
uHTepdeiicom.

Hcnonb3oBaHue Ha BceX ATamax OMUCAHHOTO Mpollecca CTaHIaPTHBIX OMUCaHM B (popmarax,
OCHOBaHHBIX Ha XML, m03BOJIIET NOJHOCThIO aBTOMATU3UPOBATh €TO0.

Onucanue unrepdeiica Web-ciry:x0

S3pikoM onucanus narepderica Web-cimyx0 ciayxkut WSDL (uutaetcst «Bu3mn») — Web
Services Description Language, a3vik onucanust Web-cuyoco [23]. DTOT S3bIK CIIy)KHT aHATOTOM
(1 HEKOTOPBIM 0000IIIeHEeM) s13bIKOB onucanus uHTepdeiico (IDL), ucnonb3yemspix npu
peanu3anyy yaaJeHHBIX BBI30BOB MPOIEAYP H METOIOB. B HacTosee BpeMs: UCTIONb3YETCs
Bepcust WSDL 1.1, Ho ckopo BrlitaeT Bepcus 2.0, B KOTOPOl JOCTATOYHO MHOTO HOBOTO.

Omnucanue unrepdeiica padotsl ¢ Web-cimyx60it Ha WSDL coctout u3 nByx gacreit —
a0CTpaKTHOW U KOHKPETHOU. AGCTpaKTHAs YaCTh OMHUCAHUS COJICPIKUT ONPEACIICHUS THIIOB
JAHHBIX, HCIIOJIb3yEeMbIX B OOpaIICHUIX K JAHHOU CiTy)0e 1 onpeieseHnst abCTPaKTHBIX
oriepaIuii, KOTOpbIe MOXKHO «BBI3BATh» y CIYKObl. KOHKpETHAs 4acTh COEPKUT OTHICAHUE
NPUBSI3KH OTIEpAIIHid K OTIPEICIICHHBIM aIpecaM, IIPOTOKOJIAM JTOCTYTIa U IIOPTaM.

e Tumbl JaHHBIX OMKMCBIBAIOTCS BHYTPH 3JIEMEHTA <types>. OHU MOTyT OCHOBBIBATbCS HA
BcTpoeHHBIX XML-Tumax u ucnois3oBath XML Schema juist onucanmst CloKHBIX
CTPYKTYp JAAHHBIX.

o C IIOMOIINBIO JJICMCHTOB <message> OIIMChIBAIOTCs THUIIBI COOGH_ICHI/II\/JI, KOTOPBIMH CTOPOHBI
MOTYT OOMEHHBATHCA B XO/1€ pabOTHI CITy>KOBI. [|J1s1 COOOIIEeHNsI YKa3bIBACTCS, SBIISICTCS JIN
OHO BXOJAIIHUM WJIN UCXOIAIINUM, d TAKIKC OIMMUCBIBACTCA €TI0 CTPYKTYypa B TCPMUHAX
OTIpEICIICHHBIX PaHee THITOB JTAHHBIX.



e Jlanee onpenensioTcs onepalnu, KOTOpble MOTYT BKJIIOUATh B c€0st 00OMEH COOOIIEHUsIMH
HECKOJIBKUX THIOB. [ omepanuy yka3bpIBaeTCsl HCIOIb3YEMBI B €€ paMKax IIa0JIoH
oOMeHa coobueHusmMu. [Ipumepamu 1mabao0HOB ABISIOTCS, OJJHOKPATHOE YBEIOMIICHHE CO
CTOPOHBI CITY>KOBI, 3aITPOC CO CTOPOHBI KIIMEHTAa, 3anpoc-oTBeT. Bcero B WSDL 1.1 ects 4
Buaa mabionos, B WSDL 2.0 — 9 Bunos.

e Omnepanuu rpynnupyiorcs B uHTepdeiicsl, kotopeie B WSDL 1.1 nazBansl munamu
nopmos (port types).

e C nomousto 3neMenTa <binding> onpeaensercs npusaska. OHa 3a1aeT KOHKPETHbIE
(dopmatbl cOOOIEHHH U TPOTOKOJIBI UX MOCHUIKU/TIOIYUYEHUS JJ11 HEKOTOPOTO
uHTepdeiica. OnuH naTEpdEiic MOXKET IMETh HECKOJIBKO TPUBS30K.

e DJEMEHT <port> onpeaeniser MopT, 3aJal0IIUi KOHKPETHBIE aJIpec U MOPT HEKOTOPOil
MPUBS3KH, & TAKXKE, BO3MOXHO, TPAHCIIOPTHBINA IPOTOKOJ 7S TIepejadun COOOIIEeHUH Ha
3TOT ajpec.

e HaxkoHer, 371€MEHT <service> ONMCHIBAET CIIyKOY LIETMKOM, YKa3blBas HA0Op MOPTOB IS
J0CTyTNa K pa3Iu4HbIM €€ UHTepdeiicam.

Cea3b

Ces3p Mexxty Web-cimyx6amMu 1 UX KIMEHTaMH OCYIIECTBIISIETCS 110 poTokoiy SOAP
(Simple Object Access Protocol, npocmoii npomokon docmyna k oowvekmam) [24]. TIpotokon
SOAP siBiisieTcs MpOTOKOJIOM YPOBHS IpeAcTaBiieHus 1o moaenu OS], T.e. oH onpeaensieT
dbopMaT cooOIIeHNH, KOTOPBIE MEPECHUTAIOTCS C MTOMOIIBI0 HEKOTOPOTO TPAHCTIOPTHOTO
MIPOTOKOJIa, B KAY4ECTBE KOTOporo o0sraHo ucnoib3yroTes HTPP, TCP, HTTPS, unornma SMTP.

®opmar coobmennit SOAP ocnoBan Ha XML. Onqno SOAP-coobmenne cocTout u3
CIEAYIOLINX YaCTEH.

e Kousepr (envelope) — conepxut cooO1IeHUE IETUKOM.

e 3aronoBok (header) — conepkuT 3HaYEHUST HEKOTOPBIX JOMTOJHUTEIHHBIX aTPUOYTOB
COOOIIEHHSI, HCIIOJIB3YEMBIX TIPH €ro 00padoTKe HiH nepeaapecanni. Moxer
oTcyTcTBOBaTh. OOBIYHO UCIIONB3YETCS IS Iepeaadl HHHOPMAIH O KOOPAHHAIIH
HECKOJIbKMX COOOIIEeHNH, UACHTU(UKAIIMN CEAaHCOB M pa3HOTO poja CepTU(HUKATOB IS
3alIUThI HH(OPMAIIHH.

e Teno (body) — ocHOBHOE cofiep>KUMOE COOOIICHHUSI, TOMHKHO OTHOCUTCS K OJTHOMY H3
TUTIOB COOOIICHNH, KOTOPBIMU MOXXHO OOMEHHBATHCS C JAHHOM CITy K00 COTJIACHO
onucaHuio ee uHTepdeiica. J{omKHO OBITH B TF0OOM COOOIICHUH.

IIpoctoit npumep SOAP-coob1ieHHs TPUBEEH HUXKE.

<SOAP-ENV:Envelope
xmIns:SOAP-ENV=""http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
<SOAP-ENV:Header>
<t:Transaction
xmIns:t="http://company.com/soap-headers/attrs"
SOAP-ENV:mustUnderstand="1">
5
</t:Transaction>
</SOAP-ENV:Header>

<SOAP-ENV:Body>
<m:GetLastTradePrice xmlns:m="http://company.com/web-services/trading">
<symbol>DEF</symbol>
</m:GetLastTradePrice>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>



Kpome onpenenenus popmara coobmenuit, nporokon SOAP onpenensiet npouece ux
00pabOTKH Pa3TMYHBIMH OCPEAHUKAMH U MTOTyYaTeIsSIMU.

HNMeHnoBanue

Poib ciry:x6 MUMEHOBaHUS M KaTaJIOToOB B MIPUIIOKEHUSX Ha OCHOBE Web-ciry:x0 urpatot
peectprsl Web-ciyx0, oprann3oBaHHbIe B cOOTBETCTBUHU co cTanaaprom UDDI (Universal
Description, Discovery and Integration, yHuBepcaabHBII cTaHAAPT ONMUCAHUS, TOUCKA U
uHTEerpanun) [25].

Cy1ecTByeT BCEro JIMIIb HECKOJIBKO YHUBEPCAIBHBIX PEECTPOB, PETHCTPUPYIOLIHX JIFOObIE
noctynuslie B IaTepHer Web-ciry:x0b1. Kaskaplit 13 HUX MOAIepKUBAETCS OJHON U3 KPYITHBIX
KOMITaHHWI, UTPAIOIITUX 3aMETHYIO POJIb B OTNIPEICTICHUN TEXHOJIOTUH pa3padoTku Web-ciyxo.
Taxwue peectpsl ecth y IBM, Microsoft, SAP, NTT. K coxanenuto, oHU coiepkaT He OYCHb
MHOTO 3anuceit o padoratomux Web-ciayx6ax. ['opazmo 6omblie cieruann3npoBaHHBIX
peecTpoB, MpeIHA3HAYEHHBIX JUISl HCIIOIB30BAHUS B paMKaX OJHOW OpraHu3alluy UK
KOMIIAaHUEW U €€ MapTHEPaMHU.

UDDI onuckiBaet cTpykTypy peectpoB Web-ciryx0. Kaxkmast 3amuch B TaKoM peecTpe
apisietrcst XML-nokymentom. Hanbornee BaskHast nHGOpMAIHst CONEPKUTCSA B JOKYMEHTaX
CIIEIyIOIINX BUIOB.

e businessEntity. Takoi JOKyMEHT OMUCHIBACT OPTaHU3ALUIO (HJIH JIUIIO),
npeaocTaBisAoNy0 Habop Web-cityx6. B yacTHOCTH, OH COAEPKUT Ha3BaHUE (MM),
aJipec, KOHTAKThI, TPOQHIIb, T.€. XapaKTEPUCTHKY 00JIACTH e¢ (ero) e TeIbHOCTH.

e businessService. O1o ciucok Web-ciry:x0, mpegocTaBiIsieMbIX HEKOTOPOI
OpraHu3aluen.

e bindingTemplate. OnMuchIBaeT TEXHUYECKHE aCTIEKThI MTPEIOCTABISIEMBIX CIykKO0, B
YaCTHOCTH, aJipeca, K KOTOPbIM HY>KHO 00paniaThCs, CIUCKH TOTOJHUTEIbHBIX OMUCAHUN
(tModels).

e tModel (technical model). [IpenoctaBnser AOMOTHUTENBbHYIO HH(GOPMALIUIO O CITyKO€E, B
YaCTHOCTH, MTPEIOCTABISIEMBIC €10 YCIIYTH, YCIOBHUS i OTPAHUYCHUS €€ NCTIOIh30BAHUS,
NpEeI0CTaBISIEMbIC TAPAHTUH U TIP.

ITomumo ctpykTypsl peectpa, UDDI onpeznensier untepdeiic 11 paboThl ¢ HUM,
MO3BOJIAIOIINI yOIMKOBAaTh WM YAAIATh HH(OPMALIMIO O MPEAOCTaBISEMBbIX CITyK0axX,
U3MEHATh COOCTBEHHHUKA CIIy>K0, UCKaTh HY KHbIE CITy’KObI IO HA0Opy XapaKTEPUCTHK U T.JI.

IIpoueccsl

[ockonbky Web-city OBl CUMTAIOTCS] COBEPIIIEHHO HE3aBUCUMBIMU OT peasin3aliiu
KOMITOHEHTaMH, a YIpaBJICHHE MPOLIECCAMH U TIOTOKaMH CHIIBHO 3aBHUCHT OT IIaT(OpMBI, B
KoHTeKcTe Web-ciry:x0 oHM He paccMaTpHuBaloTCsa. MOXKHO CUMTATh, yTO Kaxaas Web-ciryx6a
paboTaeT B cBOeM OTAEIBHOM Hpolecce, K KOTOPOMY HE HMEIOT JJOCTyIa Bce octanbHble Web-
CITYKOBI.

CHHXpPOHM3alUA U LEeJOCTHOCTh

bazoBeie u obmenpu3zHaHHble cTaHaapThl moctpoeHus Web-cimyx6 (WSDL, SOAP u UDDI)
HE pacCMaTpUBAIOT BOIIPOCHl CUHXPOHU3AIMU paboThl HeckoIbKux Web-ciayx0. B To ke Bpems,
3TH BOTIPOCHI OUY€Hb Ba)KHBI TIPU TIOCTPOCHUH OJHHX CITY»KO Ha 0a3e APYrux u pa3padoTKe
NpUIOKEHUH 13 HaOOpoB B3anMoieiicTByommx Web-ciryx0.

OnHOM 13 NOMBITOK CTaHAAPTU3ALMK IPOTOKOJIOB COBMECTHOU paboTel Web-ciyx0
spisietcst Texnonorust WS-Coordination (Web Services Coordination, koopounayus Web-
cnyac6) [18,26]. Ona npeuiaraet HaOOp MPOTOKOJIOB, 3IKOB U MH(PPACTPYKTYpPy UX
UCTIOJIB30BaHUSI, MMO3BOJISIONIYIO OMMMCHIBATH M OCYIIECTBIIATH CHHXPOHH3AIHMIO U KOOPIUHAIIHAIO
HeckoIbkuX Web-cityx0, paboTaronmx B paMKax peleHus OHOM 3a1auu.



Jli1a obecriedeHust LIETOCTHOCTH IIPU COBMECTHOW pab0Te HECKOIBKUX CITY’KO MOXKET
UCIIONIB30BaThCA TexHoorun WS-Transactions u WS-BusinessActivity [18,26], nocTpoeHHbIE Ha
ocHoBe WS-Coordination.

OTta Ke 3a/1a4a MOXKET PEIIaThCs ¢ TIOMOIIBIO CPEICTB, IIOMOTAIOIIUX CTPOUTH TPUIIOKEHUS
Ha ocHOBe Kommo3unuu Web-ciryx0 min ux «opkecTpoBkm» (web services orchestration) [18].
OnuuM u3 Takux nmoaxoqaom sisisiercss BPEL (Business Process Execution Language, s3vik
ucnonnenus ousnec-npoyeccog) [18,27]. 3to rpadudeckuii 3bIK, NO3BOJSAIOIININ ONUCATD
JIOCTaTOYHO CJIOXKHBIE IOTOKU PadOT, KAKAAs U3 KOTOPBIX BBITOJHAETCS OTIIEIBHOU CITy KOOM.

OTKa30yCTOMYMBOCTH

OTKa30yCTOHYMBOCTE caMux Web-City0 MOXXHO 00eCTiednTh Ty OTMpOBaHUEM H
perucTpaimeil HeCKOJIbKUX TOYEK JTOCTYIA K CIIy)k0aM, peaTu3yrolIiuM OJHH U TOT Ke
uHTepdeiic.

Jlst oGecrieyeHust 0TKa30yCTOMYMBOCTH TP TIEpeaue coOOOIIeHUH pa3pabaTbiBaeTCs
JOTIONTHUTENBHBIN cTannapt WS-Reliability [28], pacmpstomuit SOAP. Mcnonb3oBanue WS-
Reliability mo3BossieT rapaHTUPOBATh IOCTABKY COOOIIEHUH, UCTIOJIb3yeMBIX TIpH padote ¢ Web-
CITy)0aMu.

3ammura

Haunbonee BeposSTHBIM KaHIUIATOM HA ITUPOKOE MCIIOIB30BAHKE JISI 3aIIUTHI HH()OPMAIIHAH,
nepenaBaeMoil B cooOmieHusx mpu pabote ¢ Web-ciy:x0amu, siBisiercst cranaapt WS-
Security [18,29].

On pacumpsier SOAP, no6asmnss B 3aronoBok SOAP-cooOmenus nHGoOpMaIHio, ¢ TOMOIIBIO
KOTOPOH MO>KHO OATBEPIUTH IIETIOCTHOCTH COOOLICHUS, TOJTBEPIUTH JINYHOCTh OTIIPABHUTEIS
WJIK 3aTPYAHUTH JOCTYII K €TI0 COACPKAHNIO I TPEThbHUX HapTHﬁ, OIIPCACI/IMB aJITOPUTM
mU(pPOBAHUS CONEPIKUMOTO.
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