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TekeT Jekuun

Web-npunoxeHus

[Tocne 0630pa 0OMIMX KOHIIETIUH, CBI3aHHBIX C KOMIIOHEHTHBIMU TEXHOJIOTHSIMH U PACTIPEACTICHHBIM
MIPOTPaMMHBIM 00€CIIeueHUEeM, OTMETUM JOTIOTHUTEIbHBIC 00IIHNE YEPTHI TAKMX TEXHOJOTHHA B MX
CErOJHSIIHEM BHJIE.

[TporpammHoe obecrieueHre B COBPEMEHHOM MUPE CTAHOBUTCS BCE CIIOKHEE U PUOOPETaeT BCe
6ombiie pyHkiui. Kommepueckne KOMIIAaHUU U TOCYJapCTBEHHBIE OPraHU3alluu CTPEMSTCS
aBTOMATH3HPOBATh BCe OOJIBIIE CBOUX MPOLIECCOB, KAaK BHYTPEHHUX, TaK U T€X, YTO CBSA3aHBI C OOLICHHEM
¢ BHEIIHUM MupoM. [Ipu 3ToM, otHako, pazpaboTka TaKuX MPUIIOKEHHUM, UX BHEIPEHHUE U MOJITIePHKKa
CTaHOBATCS BCE JOPOXKE.

Ectb, TeM He MeHee, (hakTop, KOTOPBIN TOMOTaeT 3HAYUTEIbHO CHU3UTh PACcX0/ibl — IIHpOoYaiIiee
pacnpoctpanenue Murepuer. Ecnu Bame nporpammHoe o0ecriedeHre UCIOIb3YET IS CBSI3U MEXITY
CBOMMHU 37eMeHTamMu 6a3oBblie npotokoisl Muarepuer (TCP/IP u HTTP) u npenocrasmusier
ToJTb30BaTebCKui nHTEpdeiic ¢ momompio HTML, koTophIit MOKHO TpOCMAaTpUBaTh B JIFOOOM Opaysepe,
TO MPAKTUYECKH KAX/IbIM €ro MOTEeHIUAIbHBIN MOJIb30BaTeIh HE UMEET TEXHUUECKUX NPENATCTBUN IS
oOpatenus k aToMmy 110. He Hy’>kHO pacnpocTpaHsTh CrieliialbHbIe KINEHTCKHE KOMIOHEHTHI, CTAaBUTh
KIIMEHTaM CIIeualibHOe 000pYI0BaHUE, HE HYKHO TPATUTh MHOTO BPEMEHH U CPEICTB Ha 00ydeHue
nosib30Baresieit padote co crienuduaeckuM nHTEphEercomM, HACTPOHKE CBSI3H C CEPBEPAMU U T.JI.
WuTepHeT npeaocTaBiseT roTOBYI0 HHPPACTPYKTYPY AJIS CO3JaHUS KPYITHOMACIITAOHBIX POTPAMMHBIX
CHUCTEM, B paMKaX KOTOPBIX JAECSITKH ThICSY KOMIIOHEHTOB MOTJIM Obl pab0TaTh COBMECTHO U MUJIMOHBI
M0JIb30BaTENIe MOTIIM OBl MOJTy4aTh UX YCIYTH.

HOBTOMy BIIOJIHEC JIOTHUYHO, YTO Web-npuﬂoafcenuﬂ, T.C. IPOIrpaMMHBIC CUCTEMbI, UCITOJIB3YIOIUC IJId
CBSI3U IPOTOKOJIBI IHTEpHET, a B KauecTBe Moib30BaTeabckoro narepdeiica — HTML crpanuiibl, cranm
OOJHUM N3 CaMbIX BOCTpGGOBaHHBIX BUIOB I10. OI[HaKO, ‘IT06LI cAcJaTh NOTCHIMAJIbHBIC BBIT'OAbI OT
ucnosyib3oBaHus HTEepHET peaabHbIMU, HEOOXOIUMBbI TEXHOJIOTHH pa3zpaboTku Web-NpuiioxeHuid,
KOTOPLIC ITO3BOJIAIIN 651 CTPOUTH UX HA KOMITOHEHTHOH OCHOBC, MUHUMU3UPYA 3aTPpaThbl HA UHTCTpALUIO
OTJIIbHBIX KOMIIOHEHTOB, UX Pa3BEPTHIBAHUE U MOAJIEPKKY B pabodyeM COCTOSHUU.

JIpyrum BayKHBIM (aKTOPOM SIBJISIETCS] pACIIPOCTPAHEHHUE PACUIUPAEMOZO A3bIKA PA3ZMEMKU
(Extensible Markup Language, XML) xax pakTHYECKH YHUBEpcaIbHOTO (hopmaTa qaHHbIX. XML
MPEOCTABISICT CTAHAAPTHYIO JIGKCHIECKYIO (hOpMY ISl TIPEACTABICHUSI TEKCTOBOW MHPOPMALIUU
Pa3IMYHOM CTPYKTYPHI U CTaHAAPTHBIE K€ CIIOCOOBI OMUCAHUS 3TOM CTPYKTYpBl. MHOTHE aCTIEKThI
co3nanus U paboTel Web-npuiokeHni CBsi3aHbl ¢ 0OMEHOM Pa3HOO00pa3HO CTPYKTYPUPOBAHHBIMHU
JTAaHHBIMU MEX]Ty OTACIbHBIMA KOMIIOHEHTAMHU WJIH MPEACTaBIeHuEM HHPOpMAIK 00 OpraHu3aluy,



CBOWCTBaX M KOH(MUTYPALIMU CUCTEMBI, UMEIOMIEeH THOKYIO cTpyKTypu3anuio. Mcnonp3oBanne XML
MO3BOJISIET PELIUTh YacTh BO3HUKAIOIIUX 3/I€Ch TPOOIIEM.

[Tockonbky Bce COBpeMEHHBIE TEXHOIOTHH pa3paboTku Web-npuinokeHuii Tak Uil MHaYe
ncnodb3ytor XML, cneayronmii pa3aest NoCBsIEH OCHOBHBIM 3JIEMEHTAM ATOTO SI3bIKA.

Pacwupsembin a3bik paameTkn XML

JlaHHBIN pa3ien cComep UT KpaTKuid 0030p OCHOBHBIX KOHCTpYKInid XML, mist 6omnee riry0oko
M3YUYEHHUS 3TOTO SI3bIKA U CBSI3AHHBIX C HUM TEXHOJOTUH cM. [1-7].

XML [3-5] sBasieTcst A3bikoM pazmemxku: pa3IMuHbIe IEMEHThI JaHHBIX B paMKkax XML-10KyMeHTOB
BBIACIISIOTCS me2amuy — KaKIbli 2JIEMEHT HAaUMHAETCS C OTKPBIBAIOILErO Tera <tag> M 3aKaHYMBAETCS
3aKpbIBAIOIIUM </tag>. 31ech tag — UACHTU(DUKATOP Tera, KOTOPbIM 0OBIYHO SBISETCS aHTITMMUCKUM
CJIOBOM WJIM HAOOPOM CIIOB, pa3/iesieMbIX 3HaKaMH ‘-’, KOTOpOe(-ble) ONMHMCHIBAIOT HA3HAYEHUE 3TOTO
JIEMEHTA JAHHBIX. DJIEMEHTHI JAHHBIX MOT'YT OBITh BIIOXKEHBI PYT B Apyra, o0pasys AepeBO TOKYMEHTA.
Kpome Toro, Ka>xaplii 3JIeMEHT MOKET UMETh Ha0Op 3HaUEHUI aTpuOyTOB, KOTOPbIE MPEJICTABISAIOT COOOM
CTPOKH, YHCJIa WIH JOTHYECKHE 3HaYCHUS. 3HAUCHUS aTpHOYyTOB [T JAHHOTO 3JIEMEHTA MTOMEIIA0TCS
BHYTPH €r0 OTKPBIBAIOIIETO Tera. DJIEMEHT JaHHBIX, HE UIMEIOLIUI BIOKEHHBIX OJ3JIEMEHTOB, MOKET
ObITb OOPMIIEH B BUJIE KOHCTPYKIMH <tag .. />, T.€. HE UMETb OTJEJILHOTO 3aKPBIBAIOLIETO TEra.

Hwxe npuBeaeH npumep onucaHus nHpopManuu o KHure B Buae XML.

<book
title = "Pattern-Oriented Software Architecture, Volume 1: A System of Patterns”
ISBN = "047195869"
year = 1996
hardcover = true
pages = 476
language = "English'>

<author>Frank Buschmann</author>
<author>Regine Meunier</author>
<author>Hans Rohnert</author>
<author>Peter Sommerlad</author>
<author>Michael Stal</author>
<publisher
title = "John Wiley & Sons"
address = "605 Third Avenue, New York, NY 10158-0012, USA" />
</book>
B sToM npumepe Ter <book>, mpeacTaBIISIIOMINN ONMCAHUE KHUTH, UMEET BIOKEHHBIE TETH <author>
1 <publisher>, mpeacTaBIsIONINE €€ aBTOPOB (TAaKUX TETOB MOXKET OBITh HECKOJIbKO) U u3natess. OH
Takke uMmeet aTpulyThl title, 1SBN, year, hardcover, pages u language (Ha3BaHUE KHUTH, €€
MEXTyHapOIHbIN CTaHIApTHBIA HOMED, T.€. International Standard Book Number unu ISBN, mitoc ron
W3JlaHus, HATMYKME TBEPAOH OOJI0KKH, UUCIIO CTPAaHUIL U s13bIK). Ter <publisher>, B cBOIO ouepenp,

nMeet aTpuOyTH title u address (Ha3BaHWE U IOPUAUICCKUIN apec U3AATSIIbCKON OpraHU3allii).

OnemeHTbl XML-10KyMeHTa, Ha3bIBAEMbIE TAKXKE CYUHOCHIAMU, ABIISIFOTCS B HEKOTOPOM CMBICTIE
aHaJIoraMy 3HaueHui cTpyKTypHbIX TUOB B .NET, a 3HaueHus ux arpuOyTOB — aHaJIOraMu
COOTBETCTBYIOIIMX 3HAUCHUM ToJiel. [Ipu 3TOM Teru urparot posib CaMux TUIIOB, a aTPUOYTHI U
BJIOYKEHHBIEC TETH — POJIb UX MOJIEH, UMEIOIIUX, COOTBETCTBEHHO, IPUMUTHUBHBIE U CTPYKTYPHBIEC THUIIBI.
Pacuimpsiembim XML Ha3BaH NOTOMY, UTO MOKHO 33/1aTh CIIEHUATIBHYIO CTPYKTYPY TETOB U UX
aTpuOyTOB JJII HEKOTOPOTO BUA JOKYMEHTOB. DTa CTPYKTypa OMUCHIBAETCS B OTACIBHOM JTJOKYMEHTE,
Ha3bIBAEMOM cXeMOll, KOTOPBIN caM HalKCcaH Ha crenuansHoM noamHoxectse XML, DTD (Document
Type Declaration, oexnapayus muna ooxymenma) [3-5] unu XMLSchema [6].

XML-10KyMEHT BCEr/la HAUMHAETCS 3ar0JIOBKOM, OMUCHIBAIOIIUM Bepcrio XML, kotopoi

COOTBETCTBYET JIOKYMEHT, U UCIIOJIb3yeMYI0 KOAUpOBKY. [Io yMomuanuto ucnonbsiyercs koaupoka UTF-
8.

3arem Jame BCCro uACT OMMCaHue Tuiia JOKyMCHTA, YKa3bIBAOUICC CXEMY, KOTOpOI‘/JI OH
COOTBCTCTBYCT, U TCI' KOPHECBOI'O 3JIECMCHTA, COACPIKALICTO BCC OCTAJIbHBIC 3JICMCHTBI JAHHOT'O



nokymeHTta. Cxema MoxeT 3amaBathes B popmare DTD nnmm XMLSchema. Bropoit, xots u siBisieTcs
0oJiee HOBBIM, IIOKA €I11€ UCIIOJIb3YEeTCsl peke, IOTOMY YTO JIOCTATOYHO MHOTO JIOKYMEHTOB OIpeeNsIeTcs
¢ nomo1pio DTD u oueHs MHOTHE HHCTPYMEHTHI 1t 00padoTkn XML MOTyT m0J1b30BaThCsl AITUM
¢dopmarom. Vcnosnp3yemMasi cxema onpeessieTcs cpasy AByMsl Clioco0aMu — MPH MOMOIIU CTPOKH,
KOTOpasi MOKET CIIy>KUTb KJIFOUOM [Tl IOMCKA CXEMbI Ha JaHHOW MAaIIMHE, U MPU TTOMOIIN
yHupunupoBanHoro uaeHtudukaropa nokymenta (Unified Resource Identifier, URI), conepxarero ee
ONMCAaHUE U UCIOJIb3YEMOI0 B TOM CIIy4ae, €CJIM €€ He yAAJIOCh HAaUTH JIOKAJIBHO.

Huxe npuBoanuTes mpuMep 3arojoBKa M ONUCAHMs TUIIA JOKYMEHTA /IS IECKpUIITOpa
pa3BepThiBaHus EJB KoMIOHEHTOB (CM. MOAPOOHOCTH Janee).

<?xml version="1.0" encoding="UTF-8"7>

<IDOCTYPE sun-ejb-jar PUBLIC '"-//Sun Microsystems, Inc.//DTD Application Server 8.1
EJB 2.1//EN" "http://www.sun.com/software/appserver/dtds/sun-ejb-jar 2 1-1.dtd">
<sun-ejb-jar>

</sun-ejb-jar>

Jlpyroii mpuMep MmoKa3bIBaeT 3arojoBok JokymeHTa DocBook — ocHoBanHoro Ha XML ¢opmara st
TEXHUYECKON TOKYMEHTALMHU, KOTOpast MOJKET ObITh aBTOMaTH4YecKH npeodpazoBana B HTML, PDF u
JIpyTrue JOKYMEHTBI C ONPEIEICHHBIMU JIJI1 HUX IPAaBUJIAMH BEPCTKH.

<?xml version="1.0" encoding="windows-1251"?>

<IDOCTYPE article PUBLIC "-//0AS1S//DTD DocBook XML V4.3//EN"
"http://www.oasis-open.org/docbook/xml/4.3/docbookx.dtd">
<article>

</article>

[ToMHMO 3JIEMEHTOB JJaHHBIX U 3ar0JO0BKa C OMCAHUEM THUIIA JOKYMEeHTa, XML-10KyMEHT MOXKET
COJIep>KaTh KOMMEHTAPUH, IIOMEIIAEMBIE B TETU <!-- .. —-> uncmpykyuu oopabomxu Buga <?
processor-name .. ?> (37ech processor-name — HIeHTH()UKATOp 00pabOTINKA, KOTOPOMY
MpeIHa3HaueHa HHCTPYKIHS) U cekyuu cumsonvuvix dannvix CDATA, koTopble HAYMHAIOTCS HA0OpOM
CUMBOJIOB <! [CDATA[, a 3aKaHYUBAIOTCs C IOMOLIBLIO ]]>. BHYTpHU CEKLIMIi CUMBOJIBHBIX JIaHHBIX MOTYT
OBITH JIFOObIE CUMBOJIBI, 332 UCKITIOUEHUEM 3aKphIBaIOIIei KoMOMHAIMHU. B OCTalbHBIX MeCcTaX HEKOTOphIE
CHECIMAIbHBIC CUMBOJIBI JIOJDKHBI OBITH MTPEICTABICHB KOMOMHAIIMSIMHA CHMBOJIOB B COOTBETCTBUH C
Tabmuuei 11.

CumBon [IpencraBnenune B XML
< &lt;

> &gt;

& &amp;

" &quot;

" &apos;

Tabauua 11. IlpeacraBiienns cnennaJabHbIX CUMB0JIOB B XML.

XML conepuUT MHOTO APYIMX KOHCTPYKIHN, TIOMUMO YK€ IIEPEUHUCICHHBIX, HO UX PACCMOTPEHHE
BBIXOJUT 33 PAMKH JJAHHOTO Kypca. Uurarelnp, jKenaonuil y3HaTh 00jble 00 3TOM S3bIKE U CBS3aHHBIX C
HUM TEXHOJIOTHIX, MOXKET 00paTuThes K [1-7].

Mnatdopma Java 2 Enterprise Edition

[TnaTdhopma J2EE npeanaznaueHa B mepByro o4epeib Uil pa3padoTKy pacnpeneaeHHbx Web-
MIPWJIOKEHUH U MOJAEPKUBAET CeAyIoUIe 4 BUaa KOMIIOHEHTOB [8].

o Enterprise JavaBeans (EJB).
Komnonentst EJB npennazHaueHs! A5 pean3alii Ha ©X OCHOBE OM3HEC-JTOTMKH MPUIIOKESHUS U
orepanuii HaJ JaHHbIME. Jt0Oble KOMIIOHEHTHI, pa3paboTaHHble HA Java, IPUHATO HA3bIBATh
6unamu (bean, 606 unu paconuHa, B pa3rOBOPHOM S3bIKE UMEET TAK)KE 3HAUEHUS TOJIOBHI U
MoHeThl). KommonenTs Enterprise JavaBean oTnruaroTcst OT «0OOBIYHBIX» T€M, YTO pabOTAIOT B



pamkax EJB-konmeiinepa, KOTOPbIH SBISIETCS ISl HUX KOMIIOHEHTHOMU cpenoil. OH
MOJICP>KUBAET clieytomue 0a30Bble CITy:K0bI pu padboTe ¢ komrnoHeHTamu EJB.

(0] ABTOMaTI/I‘{eCKYIO NOAACPIKKY O6p3H.[6HHfI K KOMIIOHCHTAM, pa3MCIUICHHBIM Ha Pa3HbIX
MalInHax.

O ABTOMAaTHYECKYIO MOAACPKKY TPaH3aKIUH.

O ABTOMaTHYECKYI0 CHHXPOHU3ALMIO COCTOSHUS 0a3 TaHHBIX U COOTBETCTBYIOLIUX
koMmnoHeHTOB EJB B 06e CTOpPOHBI.

O ABTOMAaTHYECKYIO MOJACPKKY 3aIIUIICHHOCTH 3a CUET ayTeHTU(UKALIUU TTOJIB30BaTENCH,
MIPOBEPKH MPaB MOJIb30BATENICH HIIM KOMIIOHEHTOB Ha BHITIOJIHEHUE BBITTOTHSIEMBIX UMH
orepaIyii 1 aBTOpU3aINK MTPOU3BOIUMBIX JICHCTBUH.

O ABTOMAaTHYECKOE YIpaBJICHUE )KU3HEHHBIM IIMKJIIOM KOMIOHEHTa (TI0CJIEJ0BATEIbHOCTHIO
MIEPEXO0JI0B MEXK]TY COCTOSHUSAMHU TUIA «OTCYTCTBYET»-«UHULUAIU3UPOBAHN-CAKTUBEH») U
HabOpOM KOMIIOHEHTOB KaK pecypcamu: yAajleHne KOMIIOHEHTOB, CTABIIUX HEHYKHbBIMH;
3arpy3Ky HOBBIX KOMIIOHEHTOB; OaJJaHCHUPOBKY HArpy3KH MEXIY UMEIOIIUMUCS
KOMIIOHEHTaMU; MCII0JIb30BaHKE ITyJia TOTOBBIX K paboTe, HO HE MHUIMATU3UPOBAHHBIX
KOMIIOHEHTOB, YTOOBI HE TPATUTh BPEMsI Ha MX yJaJICHHE U CO3JaHHe, U TIp.

B nenom EJB-konTeitHEp npeacTaBisieT coO0M MpUMEDP 00beKmMHO20 MOHUMOPA MPAH3AKYUTL
(object transaction monitor) — 110 npomMexyTOYHOTO ypOBHS, OJACPKUBAIOLIETO B pAMKaxX
00BEKTHO-OPUEHTUPOBAHHON MapaJurMbl yAaJeHHbIE BEI30BBI METOJIOB M PacIpe/IeIICHHbIE
TpaH3aKLUU.

o  Web-komnonenmotr (Web components).
OTH KOMIIOHEHTHI CIy’KaT JUIs MpeJocTaBiIeHust uHTepdeiica K KOPIOpaTUBHBIM IPOTrPAMMHBIM
CHUCTEMaM IOBEpX MHUPOKO MCIOIb3YEMBIX MPOTOKO0JIOB HTEpHET, a umenHo, HTTP.
[IpenocraBnsemble uHTEpdECcH MOTYT OBITh Kak MHTepdericamu i moneit (WebUI), Tak u
CTEeNMATM3UPOBAHHBIMU TIPOTPAMMHBIMU HHTEp]ericaMu, padOTaIONIMMHU TIOJJ00HO YJaICHHOMY
BBI30BY MeTOA0B, HO nosepx HTTP.
B rpynmy Web-komnoHeHTOB BXOAAT ¢unvmput (filters), oopabomuuxu Web-cobvimuii (web event
listeners), cepenemut (servlets) u cepeepuvie cmpanuywt Java (JavaServer Pages, JSP).
KomnoneHnTHo# cpenoit ast paboTsl Web-KOMIIOHEHTOB ity kuT Web-konmeiinep,
MOCTaBIISIEMBIN B paMKax Jit000# peannzauuu miardopmel J2EE. Web-koHTeliHep peanusyeT
TaKKe CIIykObl, KaK yIpaBJIeHHE KU3HEHHBIM LIUKJIOM KOMIIOHEHTOB K HA0OPOM KOMIIOHEHTOB
KaK pecypcoM, pacnapaieIiBaHie He3aBUCUMBIX padoT, BHIIIOJHEHHUE YJaJIeHHBIX 00paleHui K
KOMITOHEHTaM, NOJIJIEPKKa 3alUIIEHHOCTH ¢ IOMOIIbIO IIPOBEPKHU MPaB KOMIIOHEHTOB U
I10JIb30BATEJIEH Ha BBIMIOJIHEHUE PA3IMUHBIX ONEpaLUil.

e OObIYHBIC TPUIIOKECHUS HA Java.
J2EE sBnsiercs pacmupenueM J2SE u mostoMy Bee Java mpuioxeHus MOTyT paboTaTh U B 3TOH
cpene. OHaKo, B IOMOJHEHHE K OOBIYHBIM BO3MOXKHOCTSM J2SE, 3T NpMII0KEHUS MOTYT
UCIOJb30BaTh B cBoeil pabote Web-komnonenTs! 1 EJB, kak HanpsimMyo, Tak U y/1aleHHO,
cBa3bIBasch ¢ HUMHU 1o HTTP.

e Amuetsl (applets).
3T0 HEOONBIINE KOMIIOHEHTHI, UMEOIINe rpadudeckuii HTEpQeic moap30BaTeNs U
npeJHa3HaueHHbIe I paboThl BHYTpH cTaHAapTHOro Web-0Opaysepa. OHM HCTIONB3YIOTCS B TEX
Cllydasix, KOTJ[a He XBaTaeT BEIPAa3UTEILHBIX BOZMOKHOCTEH IOJIb30BaTENILCKOTO HHTep(eiica Ha
6a3ze HTML, u MoryT cBs3bIBaThCs C yAaJeHHBIMU Web-KOMIOHEHTaMHU, paboTaoIMMH Ha
cepsepe, mo HTTP.

KommoneHT 1100010 13 3THX BHIOB 0(OPMIIIETCS Kak HEOOIBIION HAabOp Ki1accoB M HHTep(eicoB Ha
Java, a Takxe uMeeT deckpunmop paseepmuisanus (deployment descriptor) — onucaHnue B
omnpezaeneHHOM (popmare Ha ocHoBe XML KOH(UTrypay KOMIIOHEHTA B paMKax KOHTEHHEpa, B KOTOPBIH
OH momeniaercs. [IpunoxeHue B 1IEIOM TaK)Ke UMEET IECKPUITOP pa3BepThIBaHMs. JlecKpUnTopsI
pa3BepTHIBAHUS UTPAIOT BAXXHYIO POJIb, TIO3BOJISISE MEHITHh HEKOTOPHIE MTapaMeTphl (DyHKIIHOHHPOBAHUS



KOMITOHEHTA U MPUBSI3bIBATh UX K IapaMeTpaM CPeibl, B paMKax KOTOPOH KOMIIOHEHT paboTaeT, He
3aTparuBas e€ro Kou.

ITnarpopma J2EE nmpucnocobiena s pa3paboTku MHOroypoBHeBbIX Web-npunoskenuii. [1pu
paboTe ¢ TaKMMHU TPUIIOKEHUSIMH TI0JIB30BaTENh GOPMHUPYET CBOM 3ampockl, 3amonHsiss HTML-dopmer B
Opay3sepe, koTopblil ynakosbiBaeT ux B HTTP-coobmenus u nepecsuiaer Web-cepsepy. Web-cepsep
nepenaer 3Tu cooOieHns: Web-KOMIIOHEHTaM, BBIACTSIONIAM U3 HUX HCXOJIHBIE 3aIPOCHI MOJIb30BATENS
U TepelalouuM ux i 00padboTku komrnoHeHTam EJB. Pesynbratsl paboTsl EJB koMoHeHTOB
npeBpammatorcsi Web-xoMmmonenTamu B quHaMudecku renepupyembie HTML-cTpaHuIst, 1 OTIIPaBIIsSIOTCS
00paTHO MOJIB30BATENIO, IPECTAaBAs NIEPE]] HUM B OKHE Opay3epa. AIUIeThl UCIIOJIb3YIOTCS TaM, I1e
HY>XeH OoJee QyHKIIMOHAIBHBIA HHTEpdEiic, ueM cTanaapTHeie GopMbl 1 crparuiisl HTML.

Kmnent — Web-cepsep
Web-6paysep
Web-koHTeiine
HTML HTTP P
CTpaHULIbL -
CEPBIETEI JSP
Java-
aTUIETHI
A
v
EJB-konTelinep XpaHuIuie
JTAaHHBIX
> (CYBID)
EJB <
KOMIIOHEHTBI Cxema BJ]

Pucynok 72. TunoBas apxutekrypa J2EE npuno:xenns.
BbigeneHbl KOMIIOHEHTBI, pa3padaTbiBaeMble BPYYHYIO.

Taxum oOpa3zomM, npuiiokeHust Ha 6aze J2EE cTposTcs ¢ nCnoiab30BaHUEM TPEX OCHOBHBIX
ApPXUTEKTYPHBIX CTHUJIEH.

e Mnoeoyposnesas cucmema.
Campblie KpyIHBIE MOJICUCTEMBI OPraHN30BaHbl KaK YPOBHH, PEIIAIOIINE PA3INYHBIC 3adaUH.

0 MUurepeiic B3anMoACHCTBYSI ¢ BHEIIHEH CpeIoif, BKIIIOYAask MOJIb30BATENICH, pealln3yeTcs Ipu
noMoIu Web-KOMIIOHEHTOB.

(0] ypOBCHL OM3HEC-JIOTHKH U MOJCIIN JAHHBIX PCAJIU3YCTCA IMPU ITOMOLIN EJB KOMIIOHEHTOB.

O VYpoBeHb yHpaBJieHUs PECypCaMH CTPOUTCS HA OCHOBE KOMMEPUECKUX CUCTEM YIIPABICHHS
6azamu nanHbIX (CYB/I). MoHO Takke NOJKIII0YaTh IPYTUe BUABI PECYpPCOB, JUIsl KOTOPBIX
umeercs peanuszauus uHrepdeiica nocrasmuka ciryx6 J2EE (J2EE service provider interface,
J2EE SPI).

e Hezasucumbvie KOMNOHEHMbI.
IlepBble nBa YPOBHS OCTPOECHBI U3 OTIEIbHBIX KOMIIOHEHTOB, KaXIbI U3 KOTOPBIX HMEET
COOCTBEHHYIO 00J1aCTh OTBETCTBEHHOCTH, HO MOXKET IPUBJICKATD ISl PELICHUS YaCTHBIX 3a]a4
JIPYTrue KOMIIOHEHTHI.

o Jlannvie-npeocmasnenue-oopabomxa (MVC).
PaGota kKOMIOHEHTOB B paMKax 00pabOTKH IPYyMIIbl TECHO CBS3aHHBIX 3alIPOCOB OPraHU3YyETCs IO
obpasiry MVC. Ipu sTom cepBieTsl 1 00padoTurku Web-coObITHil cirykaT 00paboTunKaMu,
KOMIIOHEHTHI JSP — mpeacraBieHnem, a KOMNoHeHThl EJB — Moenpio 1aHHBIX.



PaccMoTpuM Teneps, Kak periaroTes o01ue 3a1aun NOCTPOEHUs paclipeiesIeHHbIX cucteM [9] Ha Oaze
miargopmsl J2EE.

CBa3b

CBsi3b MEXTy KOMITOHEHTaMH, pabOTAIOIIMMHU B Pa3HBIX MPOIECCaX U HAa Pa3HBIX MAIlIMHAX,
obecnieunBaercs B J2EE, B OCHOBHOM, IByMs ClIOCOOAMU: CHHXPOHHAS CBSI3b — C MIOMOIIBIO PeaTn3aIlin
yAaIeHHOTO BBI30Ba MeTOI0B Ha Java (Java RMI), acHHXpOHHAs — C TIOMOIIBIO C1y#cObl COOOUeHUl
Java (Java message service, JMS).

Java RMI [10] siBsieTcst mpuMepoM pea3aiiii O0IIei TEXHUKHU YIaJIEHHOTO BbI30Ba METO/IOB.
BbazoBbie nuHTEphENCHI TSI pean3anuy yaaaeHHOTo BEI30Ba METOIOB Ha Java HaXOoIATCS B TIAaKETe
java.rmi craHzapTHONH OMOIMOTEKH.

Habop MeTo0B HEKOTOPOTo Kiacca, JOCTYNHBIX JJis y/IaJ€HHbIX BbI30BOB, BBIJIEISIETCS B
CHelHalbHbIN HHTep(eiic, Ha3bIBAEMBIN yoaieHHbIM UHmMepdelicom (remote interface) N HacIeAyIOUUI
java.rmi.Remote. CaM Kjacc, METO/ibl 0OBEKTOB KOTOPOI'O MOXHO BBI3BATh YJAJIEHHO, 1OJIKEH
peanu30BBIBAaThH 3TOT HHTEPQEc. DTOT jxe HHTEpPElc peann3yeTcss aBTOMaTHIECKH CO3/IaBaeMOM
KIIMEHTCKOM 3arnyimkoi. [103ToMy 00BbeKThI-KJIMEHThI pa0OTaIOT TOJIBKO C 0OBEKTOM 3TOT0 UHTEp(eiica,
a He ¢ 00BEKTOM KJIacca, peayn3yIoNIero AeKIapupOBaHHbIE B TAKOM HHTepdelice oneparuy.

Kpowme Toro, kitace, peanu3yronuii yaaaeHHbIH HHTepderic, ToIDKeH HacleA0BaTh KIaccy
java.rmi.server._RemoteObject. DTOT KJIacC COACPKUT peain3aiuu MeTo0B hashCode (), equals()
U toString(), KOTOpbIE YUUTHIBAIOT BO3MOXKHOCTH pa3MeIIeHNs ero 00beKTOB B MpoIeccax, OTIMYHBIX
OT TOTO, TJIe OHU BbI3bIBAIOTCS. OOBIYHO HACTEAYETCSI HE CaM TOT KJIacc, a €ro MOIKIACChHI
java.rmi.server.UnicastRemoteObject uiu java.rmi.activation.Activatable. IlepBrbrit
peanuzyet o0yt (pyHKIMOHAIEHOCTh 0OBEKTOB, KOTOPBIE MOKHO BBI3BATh YAAJIEHHO MOBEPX
TpancnoptHoro npotokoia TCP, moka paboTaer copep KaIiuil uX MpoIecc, BKIOYas 3aHECCHUE
uHpopManuu o Takux o0bekTax B peectp RMI (coOcTBeHHas ciryx6a nMeHoBaHus B pamkax Java RMI).
BTopoii kinacc ciyKuT 1Jid pealiu3alid akmueuzupyemoix 00vekmos (activatable objects), kotopbie
CO3JIAI0TCS CUCTEMOM «I10 TPeOOBAHUIO» — KaK TOJIBKO KTO-HUOYAb BBI3BIBAET B HUX KAKOH-HUOYIh
MeTo1. CchUTKM Ha TaKue OOBEKThI MOTYT COXPAHATHCS, @ 00PAaTUTHCS K HUM MOKHO CITYCTS JOJIT0e
BpeMsl, Jaxke TMociie epe3arpy3Ku CUCTEMBI.

Kaxnpiit yoanennsiit memoo (remote method), T.e. METOJ, KOTOPBI MOXHO BBI3BATh U3 IPYTOTrO
npouecca, 10HKEH JEKJIapupoBaTh B KAUECTBE KJIacCa BO3MOKHBIX HCKIIOUEHUN
Java.rmi.RemoteException WM ero 0a30BbIe TUILI java. io. I0Exception Win
java.lang.Exception. DTOT KJIacc caM CITy>KHT 0a30BBIM ISl KJIACCOB UCKITIOUEHUHN, TTPEICTABIISIFOIITIX
OITMOKY CBSI3M, OIIMOKH MapIIaJIMHTa TAPaAMETPOB WIIA PE3YJIbTATOB U OMIUOKHU MPOTOKOJIOB,
peanusyromux RMI.

OOBeKTHI, pealln3yIoliye OJJUH U3 yJJaIeHHbIX HHTep(eHCcoB, MOTYT ObITh IIepe/laHbl B KaUeCTBE
apaMeTpOB WJIH PE3yJIbTATOB YAAJCHHBIX METO/IOB 110 CCBUTKE Kak 00BEKTHI 3TOT0 nHTepdeiica. [Tpu
3TOM B JIpyroii npouecc nepegaercs 6aiT-KoJ| KIMEHTCKOM 3ariaylIKH, CBI3aHHON C TAKUM OOBEKTOM, U
00BEKTHI ATOTO MPOLIECCa MOTYUYatOT BO3MOKHOCTD BbI3bIBATh B HEM METO/BbI.

OcranbHbIe 00BEKTHI MEPEIAIOTCS KaK MapaMeTphbl HIIA PE3YIbTaThl yAAJICHHBIX BI30BOB C TTOMOIIBIO
cepUaIn3aluy UX JAaHHBIX U IOCTPOCHHUS KOMUHU TaKoro 00beKTa B APyrom mpoiiecce. Tak xe
MepearoTCs U CO3/]aBacMbIe yIaIeHHBIM METOAOM HCKIIIOYCHHUS. J{JIst 5TOr0 UM He0OXOAMMO
peann3oBbIBaTh UHTEp(eiic java.io.Serializable uiu xe ObITh 3HAUCHUSIMU IPUMHUTHBHBIX THUIIOB.

[IpocToit mpumep Java kinaccoB, B3aumoaeicTByonmx no RMI, npuBeneH Huxe.

Kon ynanennoro untepdeiica.
package examples.rmi;

public interface Hello extends java.rmi.Remote

public String hello() throws java.rmi.RemoteException;

}



Kop peanuzanuu yaanesHoro uarepdeiica.
package examples.rmi;

import java.rmi.registry.lLocateRegistry;
import java.rmi.registry._Registry;
import java.rmi.server.UnicastRemoteObject;

public class Hellolmpl extends UnicastRemoteObject implements Hello
{
public static final String ServerHost = '*hostname';
public static final String ServerURL
public static final int RegistryPort

2000;
public Hellolmpl () throws java.rmi.RemoteException { }

public String hello () throws java.rmi.RemoteException
{ return "Hello!"; }

public static void main (String[] args)

{
try

Hello stub = new Hellolmpl();
Registry registry = LocateRegistry.getRegistry(RegistryPort);
registry.rebind(ServerURL, stub);

catch (Exception e)
{

System.out._printIn('server creation exception'™);
e.printStackTrace();

}
}
}

Kopg xmacca-kinueHTa.
package examples.rmi;

import java.rmi.registry.lLocateRegistry;
import java.rmi.registry._Registry;

public class HelloClient

{
public HelloClient O { }
public static void main (String[] args)
{
try
{
Registry registry = LocateRegistry.getRegistry
(Hellolmpl.ServerHost, Hellolmpl _RegistryPort);
Hello stub = (Hello) registry.lookup(Hellolmpl.ServerURL);
System.out.printIn("'response: " + stub.hello());
catch (Exception e)
{
System.err.printIn("’'Client exception: " + e.toString());
e.printStackTrace();
}
}
}

Jj1s TOro 4yTOOBI 3aIyCTUTh 3TOT IPUMEDP, HY’KHO BBIIIOJHUTH CIIEAYIOIINE AEHCTBHUS.

“rmi://" + ServerHost + ":2001/SERVER";



CkoMIHIIMpOBaTh BCE KITACCHl M MHTEpdelchl. B kiracce-peannzanum cepBepHOro KOMIIOHEHTA
KOHCTaHTa ServerHost 0KHA OBITh MHUIMATHN3UPOBAHA UMEHEM MAIlIMHBI, HA KOTOPOil OyieT
paboTath cepBep.

Co3znaTh 1 CKOMIIMIIMPOBATh 3arlyLIKH [IPH oMol komnuisstopa Java RMI, 3anycTtus ero B
KOPHEBOU AMPEKTOPUU ISl KoJia Ha Java.

rmic examples._rmi_Hellolmpl

3anyctuth peectp RMI Ha Toif MammHe, Ha KOTOPO OYyI€T BBITIOJHATHCS CEPBEPHBIA KOMITOHEHT
Hellolmpl. PeecTp ucnonb3yeTcs 11 pEruCTpallii CEPBEPHOTO 00BEKTA M MOCIEAYIOIIETO
MOMCKA €r0 KIMEHTaMH U B JaHHOM MpUMepe IpuHUMaeT coobmieHus o nmopty 2000.

start rmiregistry 2000 &

3amyCTUTh caM CEPBEPHBIA KOMITOHEHT.
Java examples.rmi.Hellolmpl

3anyCTUTh KIMEHTCKU KOMIIOHEHT Ha TOM K€ MAalllMHE WU Ha IPYTOM.
Java examples.rmi.HelloClient
Ecnm aukakux ommbok He cnenano, u moptsl 2000 u 2001 Ha cepBepHON MaliHe CBOOOTHEI,

KJIMEHT BBLIACT COOOIIEHUE.
response: Hello!

[Tockonbky 6a3oBbie uHTEpPeiickl komnoneHToB EJB HacienytoT java.rmi .Remote, Takue
KOMITOHCHTBI aBTOMATHYCCKHU IMPEAOCTABIAIOT BO3MOXHOCTDH 06paHIaTLC$I K HCKOTOPBIM U3 CBOUX
METOJIOB YJIAJICHHO.

Caiyx0a cooOmenuit Java (JMS) [11] npencrasinser coboit crienudukanuto naTeppeiicon s
MOAJEPKKU Mepeiadu cCOOOUIEHHUH (B YaCTHOCTH, aCHHXPOHHBIX) MEX/1y KOMIIOHEHTaMH B paMKax
wtatopmel J2EE. Ee 6a30Bbie OuOmoTekn — MakeT javax.jms — He BXoasT B coctaB J2SE. Ta wmu
uHas peanuzanyst JMS nomKHa BXOIUTH B 000 peanusanuio miatdopmsl J2EE.

OcHoBHbIe 351eMeHThl JMS cnenyromiue.

Coobwenue. Bce 00bEKTBI-COOOIIIEHUS pealn3yoT HHTepdeiic javax. jms.Message.
Coo0111eHre UMEeT Tell0, KOTOPOE MOXKET ObITh 0TOOpaskeHHeM (map) KiIrouel B 3HaUeHUs,
TEKCTOM, 00bEKTOM, HA0OPOM OalT WJIM MOTOKOM 3HAUYECHUI MPUMUTHUBHBIX THUIOB Java. Kaxapii
Y3 BHJIOB COOOIIEHUI MpecTaBlieH 0coObIM oquHTepdericom ootero naTepdeiica Message.
Coo0mienne MoxxkeT uMeTh Habop 3aronoBkoB (headers), 60IBIIMHCTBO U3 KOTOPHIX
OTIPECISAIOTCA aBTOMATHYECKH.

Kpome Toro, coobiieHre MokeT UMeTh HabOp CBOMCTB, KOTOPBIE TTO3BOJISIOT ONPEACTATH
JIOTIOJTHUTENbHBIE 3aT0JIOBKH, crielu(UYHbIE 11 JAaHHOTO MPHUIIOKEHUS.

Knuent moxeT nepenats cooOleHne, yCTAaHOBUB coeduHerue ¢ nipoBariaepom JMS. CoennHenust
MIPEJCTABISAIOTCS ¢ TOMOIIBI0 00BEKTOB HHTEpdeiica javax . jms.Connection, a HOTYYHUTh
COEIMHEHNE MOXHO C TIOMOIIbIO (PabpUKu coeTuHEHUH (00BEKT

javax. jms._ConnectionFactory), HaiiJis ee P MOMOIIH CIIyXO0bl UMeHOBaHus. [lepenarsb
COOOIIIEHUE MOKHO U BOCIIOJIb30BABIIUCH 00bekmom-aopecanmom (00bEeKT

javax. jms._Destination), KOTOPBIHA TaK)XK€ MOYKHO TOJIYYHTh Yepe3 CIy)KOy NIMEHOBAHHSI.

JMS noanepxuBaeT Kak CBsI3b mouka-mouka (peer-to-peer, P2P), Tak ¥ IOCBUIKY U IPUEM
coo0IIeHu# 1o cxeMe noonucku/nyoauxayuu. OcHoBHBIE HHTEpdeticel JIMS (coenunenue,
(abpuka coelMHEHH, aipecaT, CeCCHsl U Tp.) UMEIOT crielU(pHUecKue MoanHTepheco st
KaX/10H U3 9THX BYX MoJiesiel CBsI3U. B KIIMEHTCKUX NporpaMmax peKOMEHyeTcsl BCera
WCIOJIL30BaTh OOIIHE HHTEP(EHCHI.

HNMeHoBanue

[Touck pecypcoB 1o uMeHaM WiIu uACHTUUKaTOpaM U Habopy ux cBoicTB B pamkax J2EE u J2SE
ocyecTBisieTcs npu nomoinu uaTepdeiica JNDI (Java Naming and Directory Interface, Java unrepdeiic
CITy>k0 MMeH U KaTtajoron) [12].



Wutepdeiico u kinaccel INDI HaxoaaTCcs B makeTe javax.-namimg ¥ €ro moAmakeTax
Javax.naming.directory, javax.naming.event, javax.naming.ldap.

OCHOBHBIE CYIIIHOCTH CIIy0O IMEHOBAHUS U KaTaJOTOB, XpaHSIIINUE MPUBI3KY PECYPCOB K UMEHAM U
Habopam aTpulOyTOB, Ha3bIBAIOTCS KOHmexkcmamu. OHU TPEICTABISIOTCS 00beKTaMu UHTepdeiica
Javax.naming.Context, B YaCTHOCTH, peaIN3YyIOIINX €T0 KJIIacCcoB javax.naming. InitialContext,
Javax.naming.directory. InitialDirContext, javax.naming.ldap.InitialLdapContext.

Mertoapl aToro uHTepdEiica ciryxkaT IJis MPUBA3KHA 00beKTa K MMeHH (void bind(String, Object),
void rebind(String, Object) — cBsi3aTh JaHHOE UM C JaHHBIM OOBEKTOM, JTaXKe €CIIU OHO YKe
MMEETCS B 3TOM KOHTEKCTE), TToucka 00bekTa mo uMeHu (Object lookup (String)), pa3pbiBa CBs3H
MeXIy UMeHeM 1 00beKkToM (void unbind(String)) u mp.

B nononxenue k atum meroaam kiaccsl InitialDirContext u InitialLdapContext peanu3yroT
uHTepdeiic KOHTEKCTa CITyKObI KaTanoros DirContext. KoHTEKCT ciry:k0Obl KaTallOrOB UMEET METOIbI
void bind(String, Object, Attributes) /s npuBs3KK Habopa aTpuOYTOB K 00BEKTY, Attributes
getAttributes(String) — [uisl nony4eHus Habopa aTpuOyTOB 00BEKTa 110 YKa3aHHOMY UMEHH U
NamingEnumeration<SearchResult> search(String, Attributes) — g IOMCKa 00BEKTOB 110
yKa3aHHOMY Ha00py aTprOyTOB B KOHTEKCTE C YKa3aHHBIM UMEHEM.

Knacc InitialLdapContext peaqu3yeT OOl MPOTOKOJ PabOThI CO CITyK0aMH KaTajioroB —
npoCcmotl NPOMoOKo 00Cmyna K cayxcoam kamanoeos (Lightweight Directory Access Protocol, LDAP).

[Ipu 3arpy3ke BUpTyaibHON MallMHbI MeXaHU3M HHUIManu3auuu JNDI KoHCTpyHpyeT HauambHbINA
koHTekcT no JNDI cBoiicTBam, 3a1aBaeMbIM BO Beex (haiiyiax ¢ uMeHeM jndi .properties, KOTOpbie
HaXOIATCA B IUPEKTOPHUAX, [IEPEUNCIIEHHEIX B classpath.

Crannaptasiii Ha0op JNDI cBoiCTB, KOTOpBIE MOTYT OBITh YCTAHOBIIEHBI I Java NPUIIOKEHHS WITH
aruieTa, BKIIOYacT CICAyIOUIHe:

e java.naming.factory.initial (COOTBETCTBYeT KOHCTaHTE
Context. INITIAL_CONTEXT_FACTORY) — ums kiacca ¢hadpuku UIsi CO3JaHUs HaualbHBIX
KOHTEKCTOB, 00513aTE€JIbHO JOJIKHO OBITh YCTaHOBJICHO;

e java.naming.provider.url (COOTBETCTBYeT KOHCTaHTe Context.PROVIDER_URL) — URL
cepBepa KaTaJoroB WK UMEH;

e java.naming.dns.url (cooTBeTcTBYeT KOHCTaHTe Context.DNS_URL) — URL nmms
onpeaenenust DNS y3ina, ucnons3yemoro i noinydenus aapeca JNDI URL;

e java.naming.applet (COOTBETCTBYET KOHCTaHTe Context.APPLET) — 0OBEKT-amIuIerT,
HCIIOoNb3yeMbIil 1t nosryyeHust JNDI cBolicTs;

e java.naming.language (COOTBETCTBYET KOHCTaHTE Context.LANGUAGE) — CIHCOK, Yyepe3
3aISTYI0, IPEIOYTUTEIILHBIX S3BIKOB IS UCTIOB30BaHUs B JAHHOH Ciryk0e (mpumep: en-US,
fr, ja-JP-kanji). f3biku onuceiBaroTcs B cootBeTcTBUHM ¢ RFC 1766 [13].

Hwxe npusenen npumep ucnonszoBanust JNDI aiis pacniedaTky coaepKUMOTo JUPEKTOPUH C:/tmp.
Jnst paboThl ¢ aiinoBoii cuctemoit yepes JNDI ncnonb3yercst peanusanus ciy>kObl IMEHOBAaHHUS Ha
OCHOBe (haitoBoOM cucTeMbl oT Sun [14].
package examples.jndi;

import java.util_Properties;

import javax.naming.Binding;

import javax.naming.Context;

import javax.naming.InitialContext;
import javax.naming.NamingEnumeration;
import javax.naming.NamingException;
public class JNDIExample

public static void main (String[] args)



Properties env = new Properties();
env.put(Context. INITIAL_CONTEXT_FACTORY,

"com.sun. jndi.fscontext.RefFSContextFactory'™);
env.put(Context.PROVIDER URL, "file://c:/tmp");

try
{

Context cntx = new InitialContext(env);
NamingEnumeration list = cntx.listBindings('");

while(list.hasMore())

Binding bnd = (Binding)list.next();
System.out.printin(bnd.getName());
}

catch (NamingException e) { e.printStackTrace(); }

}
}

IIpouecchl 1 CHHXPOHM3ALMSA

Paz6uenue J2EE npunosxenust Ha Ha0op B3aUMOJICHCTBYIOIIUX MTPOIIECCOB M TOTOKOB U YTIPaBIICHHUE
nmu ocytectBisercst ux Web- u EJB-konteitnepamu aBTromatudecku. Ha ux paboTy MOXXHO BIUATH C
nomoIneio KoHpurypuposanus J2EE-cepBepa B 11e7IOM U KOHKPETHBIX MPUIIOKEHUH.

Bce MeTo1bl BCTOMOTaTeNbHBIX KJIaCCOB, KOTOPbIE UCHOIB3YIOTCs Web-KOMIOHEHTaMU HITH
komrnoHeHTaMu EJB, HyKHO 0OBSABIATH CHHXPOHU3HUPOBAHHBIMHU (Synchronized).

Komnonents! J2EE-npunoxenuii, padoTaromue B paMKax KOHTEHHEPOB, MOTYT CO3/aBaTh
COOCTBEHHBIE OT/IENIbHBIE IIOTOKH, HO JI€TaTh 3TO HYKHO C OOJIBIION OCTOPOKHOCTBIO, TOCKOIBKY ITUMHU
MIOTOKAMU KOHTEIHEp yNpaBisATh HE CMOXKET U OHU MOTYT IOMEIIaTh padoTe IpyruX KOMIOHEHTOB.

enocTHOCTH

[{emoCTHOCTD U HENTPOTHBOPEYUBOCTH AaHHBIX TIpH padote J2EE nmpunoxxeHuit moaiepKuBaeTcs ¢
MTOMOIIBI0 MEXaHU3Ma PaCIPEICIICHHBIX TPAH3aKIUH. YTIpaBIeHHE TAKUMHU TPAH3AKIIUSIMHU MOXKET ObITH
BO3J103keHO Ha EJB-KkoHTelHED, UTO AenaeTcs ¢ MOMOIIBIO ONPEACIICHUS MTOJTUTUK ydacThsi MeTooB EJB-
KOMIIOHEHTOB B TPAH3AKIHUAX B UX JIECKPUNTOPAX Pa3BEPTHIBAHUS, HIIL MOKET OCYIIECTBISATHCS
BpyuHYI0. B 000uX cilydasx UCIONB3YIOTCS MEXaHU3MBI, pealIu3yIoIue unmepgericol ynpasnienus
mpanzaxyuamu Java (Java Transaction API, JTA).

bazossie naTepdeiicel JTA HaxomsTcs B makeTax javax.transaction. u javax.transaction.xa.
10, pex e Bcero, MHTEpQencel MeHeKepa TpaH3akiuii TransactionManager, caMUX TpaH3aKIUH
Transaction u UserTransaction u uHTepdeiic CHHXpOHU3aluu Synchronization, TO3BOJSIOMIUT
II0JIy4aTh yBEIOMIICHHE O HadaJle 3aBEPUICHHS U KOHIE 3aBEPIICHUS TPAH3AKIUH.

Metoast uaTepdeiica TransactionManager MO3BOJISIOT 3aIyCTUTh TPAH3AKIIMIO, 3aBEPIIUTH €€
YCHEIHO UK OTKATUTh, a TAK)KE TIOTYYUTh OOBEKT, MPEACTABISIONINI TEKYIYI0 TPAaH3aKIHIO U
uMeroluil Tun Transaction. Merozsl uHTepdeiica Transaction MO3BOJSIOT 3aBEPIIUTH UM OTKATUTh
TpaH3aKIUIO, TIPEACTABISIEMYI0 00BEKTOM Takoro uHTepdeiica, 3aperucTpupoBaTh OOBEKTHI IS
CUHXPOHU3AIINH MIPH 3aBEPIICHUU TPAH3AKIINH,  TAKXKe T00ABUTh HEKOTOPBIC PECYPCHI B UHCIIO
YYaCTHUKOB JAHHOW TPaH3aKIMU WJIW YAAIUTh UX U3 3TOr0 ciucka. Takue pecypchl IpeACTaBISIIOTCS B
BHJIe 00BbEKTOB MHTEpPeiica javax.transaction.xa.XAResource. aTepdetic UserTransaction
peaHa3sHa4YeH s YIPaBICHUS OJIb30BaTEILCKUMU TPaH3aKIIUAMU — OH IPEIOCTABISAET HEMHOTO
MEHBIIIE BO3MOKHOCTEN, ueM TransactionManager.

B toMm ciyuae, ecnu yripaBieHue TpaH3aKIUAMU HeIKoM nopydaetcs: EJB-konteiinepy (310 Tak

Ha3bIBAEMBIE MPAH3aAKYUU, YRpasisemvle KoHmelinepom, container managed transactions), BIUSTh Ha UX
X0l MOKHO, yKa3bIBasl B J€CKPUIITOPax pa3BepTeiBaHus EJB-KOMIIOHEHTOB pas3IMuHbIE mMPaH3aKYUOHHbLE



ampubymul (transaction attributes) 1jist UX METOI0B. TpaH3aKIIMOHHBIA aTPUOYT MOKET MPUHUMATH OJTHO
U3 CJICIYIONINX 3HAYCHUH.

Required

Meroa, UMerOIIHi Takoi aTpulyT, BCET1a JOJKEH BBITIOMHATHCS B KOHTEKCTE TpaH3akiuu. OH
Oyzaer paboTaTh B KOHTEKCTE TOH K€ TpaH3aKIMH, B KOTOPOM paboTai BEI3BABIIMI €r0 METO/I, a
€cJI1 OH ObLI BbI3BaH BHE KOHTEKCTA TPaH3aKLMHU, C HAYaJIOM ero paboThl OyIeT 3amyiieHa HoBast
TpaH3aKIHUS.

OTOT aTpuOyT UCTIOJIB3YETCs Hanboee 4acTo.

RequiresNew
Mertox, uMeronuii Takoil aTpudyT, Bcera OyAeT 3amycKkaTh HOBYIO TPAH3aKIIMIO B CAaMOM Hadaie
pabotsl. [Ipu 5TOM BHELIHSS TpaH3aKILMsl, €CJId OHa Obliia, OyIeT BpEMEHHO MTPUOCTAHOBIICHA.

Mandatory

Merton, UMEIOITHNI TaKO# aTpUOyT, TOJDKEH BBI3BIBATHCS TOJIBKO W3 TPAH3AKIIUU, B KOHTEKCTE
KOTOPOW OH U MPOJIOIDKUT paboTaTh. [Ipu BEI30BE TAKOTO METO/Ia U3BHE TPAH3AKIUU OyAeT
CO3JaHa UCKIIOUYUTENbHAs CUTyalusd TUIla TransactionRequiredException.

NotSupported
[Tpu BBI30BE TAaKOTO METO/A BHEIIHSISI TPAH3AKIIUS, €CITU OHA €CTh, OyIeT BPEMEHHO
npuoctaHoBiieHa. Eciu ee HeT, HOBast TpaH3aKIus He Oy/IeT 3aIyIieHa.

Supports
Taxoit MeTox paboTacT BHYTpH TPAH3AKI[UH, €CITU €TO BBI3BAIN U3 €€ KOHTEKCTA; €CJIH YK€ OH OBLIT
BBI3BaH BHE TPaH3aKIIUK, HOBAs TPaH3aKIUs HE 3aIlyCKaeTCs.

Never
[Ipu BBI30BE TAKOTO METO/1a U3 TPAH3AKIIMHU CO3/1a€TCSI UCKIIIOYUTEIbHASI CUTyallvs TUIa
RemoteException. OH MOXXET pa60TaTb, TOJIBKO 6yz[yq1/1 BEI3BaH M3BHE TPaH3aKIIUH.

OTKaTUTh ABTOMATHUYECKHU YNPABIAEMYIO TPAH3aKLHUIO MOKHO, CO3aB UCKIIFOUUTEIbHYIO CUTYaIUIO
Tumna javax.ejb.EJBException wiu Bei3BaB MeTo]l setRol IbackOnly () untepdeiica
Javax.ejb_EJBContext.

OTKa30yCTOHYMBOCTH

OtkazoycroiunBocTh J2EE npumnokennii He 00ecTieunBaeTCs JOTIOTHUTEIIBHBIMUA CPEACTBAMU,
TaKUMH, KaK peIUTUKaIys, Ha/le)KHas epeaya cooOeHuii u np. Ecinu B HUX BO3HUKAeT
HE00X0UMOCTh, Pa3pabOTUUK JODKEH CaM Peau30BbIBATH 3TH MEXAHU3MBI JINOO MOJIb30BaTHCS
TOTOBBIMH pPeIICHUSIMU 3a paMKaMu 1iaTopmsl J2EE.

3amura

3amunieHHocTs J2EE npuiokeHus: noaepKUBaeTCsl HECKOJIBKUMHU CIIOCOOaMH.

C noMo1bIO OIpeAEICHUs] METOA0B aymeHmugurkayuu, T.e. ONpeAeICHUs HICHTUYHOCTU
10JIb30BaTEIEH. DTU METO/Ibl OIPEAEIIAIOTCS B IECKPUITOPE Pa3BEPTHIBAHUS IPHIIOKEHHUS.
MO’HO UCTIONIb30BaTh CIEAYIOIINE CIIOCOOb! ayTeHTU(UKALIUH.

0 OrtcyTcTBUE ayTEHTU(PHUKALINH.

0 C nomorsto 6a3oBoro mexanuzma npotokosia HTTP. IIpu nonsiTke oOpaleHus K pecypey 1o
nporokosry HTTP Oyznet 3anpoiieHo uMst osib30BaTess U Mapoiib, KOTOpble OyayT
npoBepeHsl Web-cepBepoM. DTOT cr1ocod He CIUIIKOM XOPOIIO 3alIHUIIEeH, HOCKOJIBKY
PEKBU3UTHI TIOJIB30BATEINS IEPECHUIAIOTCS 110 CETU B HE3aIM(POBAHHOM BU/JIE.

0 C nomompro manmkecra (digest). DTOT MeTo paboOTaeT TaK ke, Kak 0a30BBIA MEXaHU3M
ayreHTH(ukanuu no HTTP, HO uMs 1 maposib Noab30BaTENs IEPECHIIAIOTCS B
3ampoBaHHOM BHJE. Takoi CriOco0 MCIONB3YETCS JOCTATOYHO PENKO.

0 C momomsio crieruanbHOM (opmel. [Ipu 3TOM onpesenseTcs cTpaHuia, Ha KOTOPOH
pacrnosioxxeHa Gpopma ayTeHTH(UKauu (0OBIYHO 3TO T€ e MO IS BBOJA UMEHH



IOJIB30BATEJIS M ITAPOJIs, HO, MOXKET OBITh, U KAKHX-TO APYTHUX €T0 aTpHOYTOB), M CTPAHUIIA,
Ha KOTOPOW HaXOAMUTCS COOOIICHHE, BbIIaBaeMOe MPU HEYJaUHOM ayTeHTH(PHUKAIIUH.

0 C ucnosab3oBaHueM cepTU(UKaTa KIHEHTa. ITOT METO/ TPeOyeT UCI0Ib30BaTh MPOTOKOJI
HTTPS. KnueHt 1omkeH MpelocTaBUTh CBOM CEpTU(UKAT WM OTKPBITHINA KITIOY,
yaoBieTBopstonuii crangapty X.509 Ha uHPpacTpyKTypy OTKPBITHIX Kitoueil. MoxHO
WCTIOJIB30BATh M B3aMMHYIO ayTCHTU(HUKAIIMIO — B 3TOM CJIy4ae U KJIUEHT, U CEPBEP
MIPEJOCTABIISAIOT CBOU CEPTUDUKATHI.

e C momompto coenuaennii mo nmporokony HTTP moBepx ypoBHs 3amuiiieHHBIX COKETOB (Secure
Socket Layer, SSL, na HTTP nmoBepx SSL yacTo cchliatoTcsi ¢ MTOMOIIBIO OTAETBHOM
ab0peBuatypst HTTPS).

MosxHO MOTpeOOBaTh UCIOIB30BATh TOJBKO TAKUE COCTUHEHUS, YKa3aB aTpUOYThI
CONFIDENTIAL w/unun INTEGRAL B neckpunitope pa3sepThiBaHus Npuitoxenus. [lepsrrit
aTpuOyT 03HAYAET, UTO JIaHHBIC, IEpPeIaBaeMble MEXKAY KIUECHTOM U MPUIIOKEHUEM, Oy Iy T
3amun(poBaHbl, TaK YTO UX TSXKEN0 OyJET MPOUUTaTh TPEThEeH cTopoHe. Bropoii atpubyT
03HAYaeT, UTO TH JIaHHbIE OyayT COMPOBOXKIATHCS AOMOIHUTENBHON HHPOpMAITHEH,
rapaHTUPYIOLIEH UX IEIOCTHOCTb, T.€. TO, YTO OHU HE OBLIN MOJMEHEHBI TJIe-TO MEXKY
Yy4acTBYIOUIMMH B CBSI3U CTOPOHAMHU.

e C moMoIpi0 MeXaHNu3Ma ONUCAHUS posiell, OTIpeeNIeHUs] JOCTYITHOCTH Pa3INdHbIX MeTo10B Web-
KOMIIOHEHTOB U EJB-KOMIIOHEHTOB /1J1s1 pa3HbIX POJIEH, a TAK)KE 3a/1aHHsI OJUTUK [epeHOca WIH
CO3/TaHUS POJICH MPU COBMECTHOM pabOTe HECKOJIBKHUX METOOB. PoJIH, TOJUTHKY MX TIEpeHOCca ’
MpaBWJIa JOCTYyTa Pa3INuHbIX POJEeH K METOaM OMHCHIBAIOTCS B JECKPUIITOPAX Pa3BEPTHIBAHUS
KOMIIOHCHTOB.

[Ipu pa3BepThIBaHMHN MPUIIOKEHUS 3aperucTprupoBannbie Ha J2EE-cepBepe monb3oBaTenn u
IpyIIbI NOJB30BaTENEH MOTYT ObITh OTOOPA)KEHBI HA PA3IUYHBIE POJIH, OIPEICIICHHBIE B
MIPUIIOKEHUU.

¢ C moMombIo OnpeeeHust OrpaHMYeHNH T0CTyIa K HabopaM pecypcoB, 3a71aBaeMbIX B BHJIE
CIHCKOB YHU(UIIMPOBaHHBIX HeHTH(PUKaTopoB pecypcoB (URI) unu mabdnonos URIL. Otu
OTPaHUYCHUS OMHCHIBAIOTCS B IECKPUIITOPE pPa3BEPTHIBAHUS IPUIIOKECHUS U OTIPECIISIIOT POJIU U
pa3pelIeHHbIe UM BHJIBI IPSIMOTO IOCTYTIA (HE uepe3 oOpalleHue K JpyruM KOMIIOHEHTaM) K
nanHomy Habopy URI.

e C nOMOIIBIO TPOTPAMMHOTO OTIPEICTICHUS POJICH U MOJIb30BATENeH, OT UMEHH KOTOPBIX paboTaer
TEKyIIUH ITOTOK, U3 KOJa CAMHUX KOMIIOHEHTOB.
DTO MOKHO JIeaTh Mpy noMouy Meto1oB isUserInRole() u getUserPrincipal ()
untepdeiica HTTPServietRequest, HCIONB3YyEMOro AJIs MIPEICTaBICHUS 3ampocoB kK Web-
KOMIIOHEHTaM, U aHaJIOTMYHbIX MeTOA0B isCallerInRole() u getCallerPrincipal ()
uHTepdeiica EJBContext, UCTIONIb3YEMOTO ISl ONMCaHNUs KOHTEKCTa BBIIOTHEHNU MeToa0B EJB-
KOMIIOHEHTOB.

Padora ¢ XML

[TockonbKy ceifuac oueHb 4acTo MH(pOpMaIUs XpaHUuTCs U nepeaaercs B Buae XML-10KyMeHTOB, I
pazpabotku Web-nipunoxxeHuid 60JbI10€ 3HaYCHUE UMEIOT cpeacTBa paboTel ¢ XML. OcHOBHBIMU
3JIEMEHTaMH, HEOOXOIMMBIMHU JIs o0serdyeHust padbotsl ¢ XML-10KyMeHTaMH, SBJISIOTCA UX pa3dop u
BHYTpeHHEE npeacTaBiieHne XML-naHHbIX.

bubnmorexu mis pabotsl ¢ XML-g0KkyMeHTaMU HaXOAATCs B TakeTax javax.-xml , org.w3c.dom u
org.xml.sax, a TaKke BJIIOKEHHBIX B HUX MMaKeTax. B 3THX makerax onpenenstoTcs Caeayomume
uHTEpPEHchI.

e  OOmwmit uaTepdeiic oopadorunkoB XML HaxoauTcs B makere javax.xml._parsers. Takue
00pabOTYMKH MOTYT OBITh OCHOBAHBI Ha npocmom urnmepgpetice pabomwr ¢ XML (Simple API for
XML, SAX) [15] unu HA 06BekmHuou mModenu dokymenmos (Document Object Model, DOM) [16].
O6a sTux moaxona ocHOBaHbI Ha cTannaptax W3C.



e IlIpocroit maTepdeiic aiis padotel ¢ XML (SAX) [15] onpenensercs B makete org.xml .sax. 10
uHTepdeiic, ocHOBaHHBIN Ha coObITUsAX, — XML-mapcep, peanusyromuii ero, mocie0BaTeNIbHO
pazoupaer XML-n1aHHBIC U TEHEPUPYET OUEPEAHOE COOBITHE B 3aBUCUMOCTH OT BHIa
oOHapyXeHHON KOHCTpYKIUu. [ paboTel ¢ XML-n1oKkyMeHTaMu HE0OXOIUMO HAITUCATh PSJT
00pabOTUYNKOB TaKUX COOBITHM, SBISIIONTUXCS pean3ausiMu naTepderica
org.xml.sax.ContentHandler.

e OObexTHas Mozenb nokyMeHToB (DOM) [16] mpencrasnsier coboit naTepderic padotsl ¢ XML-
JIOKYMEHTOM, MPEICTAaBICHHBIM B BUJIE JIEPEBa €ro 3JIEMEHTOB. Java-IpeicTaBIeHHE STOTO
uHTepdeiica onucaHo B makere org.w3c.dom. OgHo#i U3 ero peanusauuii seisercs JDOM [17], a
dom4j [18] mpenocTaBisieT HECKOJIBKO YIPOIICHHYIO B 0osiee yI00HYIO ¢ TOUKH 3peHus Java, HO
HE BIIOJIHE COOTBETCTBYIOIYIO cTanaapty DOM peanuzanuro.

e OO6paborka XML-10KyMEHTOB MOXKET OBITh MOCTPOEHA Ha 0a3e pacuupsaemozo sA3bika
mpancgopmayuii Ha ochose mabauy cmunetl (Extensible Stylesheet Language Transformations,
XLST) [19]. IIpu sTom miporiecc 00pabOTKH TOKYMEHTOB onuchkiBaeTcs B Buae XSLT-nmporpaMmel,
KoTopas 3aTeM nojaercst Ha Bxox untepnperaropy XSLT (XSLT-npoueccopy) Bmecte ¢
obpabateiBacMbiM XML-nokymenTom. MuTtepdetice ms padotel ¢ XSLT onpeneneHsl B makere
javax.xml _transform. lllupoko ucnons3zyembiMmu XSLT-niponieccopamu sBisitotcst Saxon [20] u
Xalan [21].

e B nosyto Bepcuto J2EE 5.0, oxunaemyio B 2006 roy, J0JKHBI BOWUTH UHTEP(hEHCH 1715
nomokogotl oopabomru XML-0oxymenmos (Streaming API for XML, StAX). B atom nogxoze
XML-110KyMEHT paccMaTpUBAETCS KaK MOTOK Pa3IMYHbIX KOHCTPYKUIUN, KOTOPbIE CTAHOBSATCS
JOCTYIHBIMU TI0 3arpocy (pull-mozens), B oTiimane ot paboThl Ha OCHOBE coOBITHIT B SAX, KOoT/1a
KakJasi KOHCTPYKIUS TOPOXKAAET COOBITHE, KOTOPOE HYXKHO 00padoTtath (push-mozens).
O6padotka XML-nokymenToB B ctuie StAX ropasno 6omee rulkas, uem B SAX, U BIIOJIHE
CpaBHHMMa ¢ Hell o yo0cTBy. B HacTosmiee Bpems yke AOCTYIHBI crienudukanuu naTepdeiicon
StAX [22] 1 HECKOJIBKO UX peaTu3aliuid.

Mnartcdpopma .NET

Cpena .NET npennaznauena jjis 60s1ee MMUPOKOTO UCToNb30BaHus, yeM argopma J2EE. Oxgnako ee
(YHKIIMOHATBHOCTH B YacTH, MPEIHA3HAYEHHON 15 pa3paboTku pacrpeneneHHbix Web-npunoxxenuii,
oueHb noxoxka Ha J2EE.

Web-cepsep
(Microsoft Internet
Information Services)

Knuent — Cpena .NET XpaHunuuie
Web-0paysep HTTP ASPNET- | !| Jpyrue NET- AR
— KOMITOHEHTEI 1| KOMmOHEHTBI (CYBI)
HTML «— -—
CTpaHMLIbI ! Cxema BJ],
i

Pucynok 73. TunoBasi apxutekrypa Web-npuio:xenusi nHa ocnose .NET.

B pamkax .NET umeroTcst aHanoru OCHOBHBIX BUI0B KOMITOHEHTOB J2EE. Web-koMnoHeHTam
COOTBETCTBYIOT KOMITIOHEHTHI, TOCTpoeHHbIe 1o TexHosnoruu ASP.NET, a komnonentam EJB,
cs3biBatoniuM npusnoxkenue ¢ CYBJl, — komnonentst ADO.NET. Komnonentnas cpena .NET o6b14H0
paccMaTpuBarOTCs Kak oHOpoaHas. OqHAKO CYIIECTBYIOMINE HEOOIbIINE OTIMYUS B MPABHUIIAX,
yHOpaBistonmx co3aanueM u padotoit komnoneHToB ASP.NET u ocTanbHbBIX, TO3BOJISIOT MPEATONIOKHUTD,
yto B pamkax .NET npucyrctByet ananor Web-koHTeiiHepa, OT/e/IbHass KOMIIOHEHTHas cpesia AJis



ASP.NET, u otnenbHas — ISt OCTaIbHBIX BU0B KOMIIOHEHTOB. TeM He MeHee, Ja)Ke €CIIM 3TO TakK, 3TH
Cpenbl TECHO CBSI3aHbI U, Kak 1 KOHTeHepbl J2EE, M03BoIAI0T B3aMMO1€iCTBOBATh KOMIIOHEHTAM,
pa3MenIeHHBIM B pa3HbIX cpeaax. KommonenTtHas cpena st ASP.NET, B ornuane ot Web-koHTeiiHepa B
J2EE, nonnep:xuBaeT aBTOMaTUYECKUE PaCIpeIeICHHbIE TPAH3aKLINH.

Tem cambim, TunOBas apxurektypa Web-npunoxenuit Ha ocHoBe .NET mMoxeT ObITh H300pakeHa
TaK, Kak 3To cjeiiaHo Ha Puc. 73.

B uenom, Web-npunoxenust Ha ocHoBe .NET ncrnonb3yror TOT e Habop apXUTEKTYPHBIX CTHIIEH,
47O U a”Hanoruyssle J2EE-npunoxxenus.

OO6b1uHO .NET-KOMIIOHEHTHI peACTaBIAI0T co00it Habop .NET-kmnaccoB u konguaypayuonnsix
@aiinog, UTPAIOIIUX POJIb JECKPUIITOPOB Pa3BEPTHIBAHUS U TAK)KE MPECTABICHHBIX B HEKOTOPOM
¢dopmate Ha ocHoBe XML. Jlns MpHUiI0KEeHMI B 1I€JI0M TOXKE MUIIYTCSl 0COObIe KOH(UTYpaIlOHHBIE
Gaitisr.

CBa3b

Ces13p MeX Ty KOMITOHEHTaMU B pamkax .NET ocyrecTisieTcst mpu momorny Mmexanuzma Remoting,
peanu3yromero kak RMI, Tak 1 acCHHXpOHHYIO Tiepeiaqy COOOIICHUH.

Knaccel u uHTEpdeiichl, ciyxamie OcCHOBOI MexaHu3Ma Remoting, HaxXoaaTcst B IPOCTPAaHCTBE UMEH
System.Rutime.Remoting 1 €ro MOANPOCTPAHCTBAX, B cOopkax mscorlib u System.Rutime.Remoting.

B pamkax Remoting 00beKThbl, KOTOpbIE MOTYT YYacCTBOBATh B Kau€CTBE 1I€JIel y/IaJIEeHHOT'O BbI30Ba,
€ro MapaMeTpoB U pe3yJbTaTOB, IEIATCA HAa nepedagaemovie no 3nauenuro (marshal-by-value) n
nepedasaemovie no ccolike (marshal-by-reference).

Tun oObekTa, nepeaaBaeMoro Mo 3HaYeHUI0, JOJKEH PeaIn30BbIBaTh HHTEPPEiic
System.Runtime.Serialization. ISerializable wim 10MKeH OBITh TOMEYEH aTPUOYTOM
System.SerializableAttribute. B nocnennem cnydae .NET aBToMaTtudecku co3qaeT KO/,
HEOOXOUMBIN IS CepralTu3allii WIH JeCepruatn3aliy JaHHBIX 00beKkTa. VICKIIIoueHus, KOTOPhIE MOTYT
OBITH CO3/TaHBI METOJIOM, BBI3BIBAEMBIM yIaJIEHHO, TAKKE JIOJKHBI OBITh MepeaBaeMbl 110 3HAYCHHUIO.

OOBeKTHI, epeaaBacMble TI0 CChLIKE, TOJDKHBI HACIeI0BaTh Kiaccy System_MarshalByRefObject.
[Tpu nepenaue Takoro 0ObEKTa Kak apryMeHTa WM pe3yJbTaTa B IPyroM mporecce (Uiu 30He
MIPUJIOKEHUS, CM. CIICAYIOIIUN pa3/iein) co3/1aeTCs KIMEHTCKas 3ariyIika, CBI3aHHas C 9TUM 00BEKTOM U
Ha3zbiBaemas B .NET nocpeonukom (proxy).

bonee TOHKY10 HACTPOUKY yZNaJ€HHBIX BBI30BOB MOYKHO JI€J1AaTh IIPY ITOMOILIY HACIEAHUKOB Kjlacca
System.ContextBoundObject. HacnenoBaHnue 3TOro kiacca roBOpUT O TOM, UYTO YAAJICHHBIE BHI30BBI B
00BEKTE ITOT0 KJIacca JOJLKHBI IPOUCXOIUTh B paMKaX HEKOTOPOr0 KOHTEKCTA, SBIISIOLIET0Cs 4aCThIO
€ro 30HbI IpUJIoKeHUs. [[puMepoM Takoro KOHTEKCTa CIIyKUT KOHTEKCT TpaH3akuuu. [Ipu BeI3oBax
Takux 00bekTOB .NET npoBoauT 10NOIHUTENBHBIE TPOBEPKHU, CBA3AHHBIE C PA3HULIEH KOHTEKCTOB
MEX]y BbI3bIBAIOLIUM OOBEKTOM U BBI3bIBAIOIINM.

Hwxe HaxonuTcs mpuMep B3aMMOAEHCTBYIOLIMX 0 MexaHU3My Remoting kinaccoB, UMeromuii Ty e
(YHKIIMOHATILHOCTbD, YTO M IPUMEP, IpUBEACHHBIN 115 Java RMI.

Kox kimacca, peanu3yromniero MeTo I Ui yAaJeHHBIX OOpaICHHA.
using System;

namespace Examples.Remoting

public class Hello : MarshalByRefObject
{

}

public String HelloMethod() { return "Hello!"; }

}

Kox cepBepa, oxxumaroniero oopamieHus KIMEHTOB.

using System;
using System.Runtime.Remoting;



namespace Examples.Remoting
public class Hellolmpl

public static void Main()

{

RemotingConfiguration.Configure("’'RemotingServer.exe.config");
Console.ReadLine();

}
}
}

Kox xnuenTckoro kiacca.
using System;
using System.Runtime.Remoting;

namespace Examples.Remoting
{

public class HelloClient

public static void Main()

{
RemotingConfiguration.Configure(*'RemotingClient.exe.config');
Hello stub = new Hello();

Console.WriteLine("response: " + stub.HelloMethod());

3

3

}

Kpome kinaccoB, JOIKHBI ObITh HAIIMCaHbl KOHPUTYpaALlMOHHbIE (aiiibl CEpBEPHOTO U KJIMEHTCKOTO
npuioxkeHnid. Konpurypaunonsslii ¢aiin cepBepa BBITISAUT TakK

<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<system.runtime.remoting>
<application>
<service>
<wel Iknown
mode = "'Singleton™
type = "Examples.Remoting.-Hello, Hello"
objectUri = "MessageServer"
/>
</service>
<channels>
<channel ref = "http"” port = "'8989" />
</channels>
</application>
</system.runtime.remoting>
</configuration>

Kondurypanmonsslii ¢aiin kiueHra.

<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<system.runtime.remoting>
<application>
<client>
<wel lknown
type = "Examples.Remoting.Hello, Hello"
url = "http://hostname:8989/MessageServer
/>
</client>
</application>
</system.runtime.remoting>
</configuration>



UTo0bI 3aITyCTUTh ATOT IPUMEP, HY’KHO BBINOJIHUTD CJIEAYIOIINE [IATH.

e CxoMmmIMpoBaTh BCE KJIACCHI (ITPEAMOIATaeTCsl, YTO KIACChl HAXOAATCS B haidyiax ¢ UMEHaAMHU

Hello.cs, Server.cs u Client.cs).

csc.exe /noconfig /t:library Hello.cs
csc.exe /noconfig /r:Hello.dll Server.cs
csc.exe /noconfig /r:Hello.dll Client.cs

B pesynbrare nepBoii KOMaH bl OyA€T MOTy4YeHA JUHAMHUYECKas OMOINOTEKa, CoIepIKaIiast
omnpenenenue kiacca Hello. B AByX npyrux oHa UCHOJIB3YyeTCs, YTOOBI MPEIOCTABUTh CCHUIKY Ha
3TOT THII.

e 3amyCTUTh CEPBEPHBIA KOMIOHEHT
Server.exe

e [lepenectr Ha aPYTYIO MAIIMHY WU B OTIEIBHYIO TUPEKTOPHUIO HA TOW e MaIInHe (aiiibl
Client.exe, Hello.dll, RemotingClient.exe.config, 3amenuB hostname B URL B
KOH(UTypariioHHOM (aiisie KIMeHTa Ha UMs MaIlluHBI, TJe paboTaeT cepBep, U 3aIyCTUTh

KJIIMEHTCKUY KOMIIOHEHT
Client.exe

Ecnu Hukakux ommOOK HE c/ellaHo, v opT 8989 Ha cepBEpHON MallliHE JOCTYIICH, KIHCHT
BBIJIACT COOOIIEHUE.
response: Hello!

C nomoIp10 KOHPUTYPALIMOHHBIX (aillIoB MOKHO OMPEIETUTh MOJUTUKY aKTUBAIIUU CEPBEPHOTO
00BeKTa (MCIIOIB30BATh OJMH OOBEKT IS BCEX BBI30BOB, CO3/1aBaTh JUIsI KAXKIOTO BBI30BA CBOM OOBEKT,
C03/1aBaTh OOBEKT MPH €r0 CO3JaHUH KIIMEHTOM ), TPAHCIOPTHBIA MPOTOKOI AJIsl IEpeauu COOOIIeHUN
(HTTP nnu TCP), u np.

AcunxponHoe B3aumoaeiicteue B pamkax .NET MoxeT ObITh pean30BaHO C MOMOLIbI0 UMEIOLINXCS
B 6ubnnoreke .NET acHHXpOHHBIX [IeleraToB, Ha OCHOBE AaCHHXPOHHBIX YJIAJICHHBIX BHI30BOB 110
Remoting mu ¢ moMoipio oOMeHa coo0meHusaMu Ha 6a3e OubnnoTek System.Messaging.

B3aumopeiicteue mexay komnoneHTaMu ASP.NET ncnonb3yer noxokue, HO CKpbITbIE OT
pa3paboTyMKa KOMIIOHEHTOB MEXaHHU3MBI.

NmenoBanue

B npumepe Ha B3aumoaelicTBe o Remoting ucrnonb3oBaiack JoKanbHas Clly:k0a UMEHOBaHUS,
BcTpoeHHas B cpeny .NET — no3ToMy HUKAKMX CHELUAIBHBIX JEUCTBUM IO PETMCTPALMH U IIOUCKY
KOMIIOHEHTOB HE ITPOU3BOINIOCH. DTa CIIyK0a MO3BOJISET HE 3a00TUTHCS 00 3TUX BONPOCAX B TOM
ciydae, eciy (pU3MuecKoe MOoJI0KEHNE KOMIIOHEHTOB, C KOTOPBIMU HEOOXOAMMO YCTaHOBUTH CBS3b,
U3BECTHO U IIOCTOSIHHO.

Ecnu ke 3T0 He Tak, He00X0AUMO UMETh MOJHOLIEHHYIO CIIy>K0Y MUMEHOBAHUS U/WIH CIIy X0y
karanoros. B atom kauectBe B .NET ncnonbssyercs Active Directory. [TockonbKy 3Ta TeXHOJIOTUS
nosiBuiach panbine, ueM cpena .NET, B pamkax .NET 6bina coznana 6uGnuoreka agantepos,
MTO3BOJISTFOIINX MCIIONB30BaTh PyHKIHH Active Directory. D1eMeHTHI 3T0# OMOJIMOTEKN HAXOAATCS B
MIPOCTPAHCTBE UMEH System.DirectoryServices U €ro nNoAnpocTpaHCTBax, B COOpKax
System.DirectoryServices u System.DirectoryServices.Protocols.

Jnst paboThl ¢ 3anucsamu Active Directory UCTIONB3yIOTCS 0OBEKTHI Klacca
System._DirectoryServices.DirectoryEntry. C HOMOIIbIO KOHCTPYKTOPOB U METOJIOB ATOTO Kjacca
MO>KHO CO3/1aBaTh U U3MEHSTh PETUCTPAIIMOHHBIE 3aITUCH CITY>KOBI KaTajoros. Jlyis moucka
3apETUCTPUPOBAHHBIX OOBEKTOB MO UACHTHU(UKATOPAM WIIM CBOMCTBAM UCIOJIb3YIOTCS METOBI Kilacca
System._DirectoryServices.DirectorySearcher.

Active Directory moanepuBaeT 0OpaIieHus: K CBOUM 3aIHCSIM MO0 HECKOJIBKUM pa3HBIM POTOKOJIA,
BKIItO4as mpotokosn LDAP.



IIpouecchl 1 CHHXPOHM3ALMSA

ITomumo mporeccoB U MOTOKOB, cpefa .NET noaaepKuBaeT Tak Ha3bIBAEMBIE 30Hbl NPULOHNCEHUL
(application domains), KOTOpBIE CITy’KaT arperaTraMy pecypcoB, KaK U IPOLECCHI, HO, B OTJIMYKE OT HHX,
YIPaBIIAIOTCS C IOMOIIBIO OoJiee 3 (HEeKTUBHBIX MEXaHU3MOB. B pamMkax oJHOTO mporecca MOXeT ObITh
CO37ITaHO HECKOJIBKO 30H mpuiiokeHui. [lepenada 00BEKTOB U PECYpCOB MEXAY 30HAMH MPUIIOKCHHMA
HEBO3MOXHA 0€3 MCIIOJIB30BaHUs CIIEIMATbHBIX MEXaHU3MOB, TakuX Kak Remoting. [Totoku xe B .NET
MOTYT IlepeceKaTh IPaHHIIbI 30H IPUII0KEHUH, ecli 00/1aJal0T COOTBETCTBYIOIIMMU MPaBaMH.

30HBI MPUJIOKEHHUN CITY>KAT TOMOJTHUTEIbHBIM dJIeMeHTOM 3auThl .NET-npunoxenuii ot
HETpeHaMEPEHHOT0 B3aUMHOTO BIMSHUS U TTO3BOJISIIOT COXPAaHUTh PAabOTOCIIOCOOHOCTD MpoIiecca Mpu
BO3HHUKHOBEHHUU MPOOJIEM B OJTHOM U3 €TO MPUIOKEHUH.

IToMrMO aBTOMaTHYECKU CO3/1aBA€MbIX IOTOKOB U 30H MIPUIIOKEHUH, pa3pabOTUMK MOXKET CO3/1aBaTh
CBOU COOCTBEHHBIE TIOTOKH U 30HBI MIPHIIOKEHHH. BOIPOCk CHHXpOHU3AIMH TOTOKOB U TIepeIadn
JAHHBIX MEXIy 30HaMU MPHIOKEHUH B Web-IpUI0KeHUAX MOTYT peIlaThCsl IPU MOMOILM CTaHAAPTHBIX
Mexanu3MoB .NET — koHcTpyKiuil 1 6MOIMOTEK CHHXPOHU3AIMOHHBIX TPUMUTHBOB, a TAKXKe
6ubIMOTEeYHOTO Ki1acca System.AppDomain, YbH METO/IbI TIO3BOJISIIOT BBIMOJIHATE PA3IMUHbIE ONEPALIUH C
30HaMU IPUIOKEHUH.

IesocTHOCTH

Henoctrocth nanubix B .NET noanepxuBaercs, kak u B J2EE, B ocHOBHOM, 3a cueT MexaHu3Ma
Tpan3akiuii. Pactipenenennsie Tpan3aknuu B .NET peanuzoBanbl Ha 6a3e cepgepa mpanzaxyuii
Microsoft (Microsoft Transaction Server, MTS), KOTOpBIH TOSBUJICS KaK YaCTh KOMIIOHEHTHOU CPEeJIb
COM-+. UnTepdeiicel mist paboThl ¢ ero GYyHKIUAMH COOpaHbl B MPOCTPAHCTBE HMEH
System.EnterpriseServices, B cOOpKe C TAaKUM )K€ HUMEHEM.

ABTOMAaTHYECKHUE TPAH3aKLIUU MMOJACPKUBAKOTCS ITPU MOMOIIM YKA3aHUS Y KJIIACCOB TPAH3AKIIMOHHBIX
aTpuOyTOB, UMEIOIINX THM System.EnterpriseServices.TransactionAttribute. Takoit atpulyT
MOYKET IIPUHUMATh 3HaueHUs Required, RequiresNew, NotSupported, Supported u Disabled. IlepBrie
TPU UMEIOT TO ke 3HadeHue, yto U B J2EE. AtpubyT Supported aeiicTByeT aHaJOTMYHO SUpports B
J2EE. ATpuOyT Disabled 0603HauaeT, 4TO TpaH3aKLMOHHBIN KOHTEKCT BBI3BABILIETO METO/1a OyIeT
IIPOUTHOPUPOBAH.

3HaueHue aTpuOyTOB MO YMOTYaHUIO Uit MeTo10B KoMoHeHTOB ASP.NET u MeTo10B OOBIYHBIX
KJIACCOB, UCIIOJIB3YEMBIX B PACIPEACIICHHBIX TPAH3AKIUAX, PA3JIMYHbl — y IIEPBbIX 3TO Disabled, y
BTOPBIX — Required.

UToO0HB! OnpeaeuTh Ki1acc, YbM METO/IbI MOTYT YU4aCTBOBATh B TPAH3AKIIMIX, HYKHO YHACJIEI0BATh €T0
OT KJ1acca System.EnterpriseServices.ServicedComponent, ONpeACIUTh TPAH3AKIIMOHHBIN aTpUOyT,
a TaKKe MPUKPENHTh K cOOpKe, COoMepIKalleil 3TOT Kilacc, cCepTUUKAT U 3apPETUCTPUPOBATH COOPKY B
peectpe COM+.

Jlii 3aBepLICHMs] UM OTKAaTa aBTOMATUYECKOW TpaH3aKINUU UCIIOIB3YIOTCS CIECLYIOIINE
KOHCTPYKLIUH.

e AtrpubyT System.EnterpriseServices.AutoCompleteAttribute y y4acTBYIOIIETO B
TpaH3aKIMU METOJ]a TOBOPUT O TOM, YTO B Clly4ae HOPMaIbHOTO 3aBEepIICHHs paOOThl METO/1a U
OTCYTCTBHSI MPOOJIEM Y APYTUX €€ YUaCTHUKOB TpaH3aKIus OyAeT 3aBepiieHa ycnemHo. Eciu xe
B pe3yJibTaTe paboThl MeTo1a OYJET CO3JaHO UCKITIOYEHHE, TPaH3aKIUs OyIeT OTMEHEHA.

e Meroasl SetComplete() u SetAbort() knacca System_EnterpriseServices.ContextUtil
MOTYT UCITOJIb30BaThCA [IJI YCIECIIHOTO 3aBEPIICHUS WK OTKaTa aBTOMATUYECKH CO3JaHHOM
TpaH3aKIUH.

Co3pmanue ¥ ynpaBieHUE TPAH3AKIHAMHU «B PYYHOM PEXKHUME» MOKET OBITh OCYIIECTBICHO /IS
koMiioHeHToB ADO.NET nipu nomo1u MeTofoB kitacca System.Data.Common.DbConnection u ero
HAaCJIEIHUKOB U Kilacca System.Data.Common.DbTransaction. Iy ynpaBieHUs TPAH3AKIUAMUI IIPU
nepeaayde cooOIEeHU UCTIONB3YeTCs Kace System.Messaging -MessageQueueTransaction.



OTKa30yCTOHYMBOCTH

Taxk xe, kak u ans1 J2EE, otkazoycroitunBocts .NET-npunoxxenuii 1omkHa obecneunBaThest 1100 3a
CYET MCIOJIb30BaHMS JOMOJHUTEIBHBIX IPOILYKTOB, JIN0O 3a CUET CHEeU(PUUECKOro IPOSKTUPOBAHUS
MIPUIIOKEHUS.

3amura

3amunieHHocTs .NET-npusnoxxenuil nojaepxuBaeTcs IpUMEPHO TEMU KE METOAAMMU, UTO U
3amuieHHocTs J2EE-npunoxenuii.

31ech TakKe UMEETCs HECKOJIBKO TEXHHUK ayTEHTHU(PHUKAIIUU, BO3SMOXKHOCTh OTPECIICHUS POJICH,
o0ecreueHHbIX HA0OPOM IPaB JOCTYIIA K PA3IMYHBIM 3JIEMEHTAM CUCTEMBI, 4 TAKXKE BO3MOXKHOCTh
WCIIOJIb30BAaHUS PA3IMYHBIX MPOTOKOJIOB MIM(POBAHUS U 3ANIUILIEHHON Mepeiayyl TaHHBIX, YIIPABICHUS
KJIFOYaMH W MIOATBEPKACHUS LEJIOCTHOCTH NaHHbIX. B pamkax .NET ncnosib3yrorcs Takxke
MHOTOYPOBHEBBIE HOAUMUKU 3AUUMbL, KOTOPBIE ONPEAETSIOT Habop MpaB, MPEAOCTaBIAEMBIX KOy U3
pa3HbIX HCTOYHHUKOB.

[IporpaMMHbIe HHTEPQEICHI K pa3IMUHbIM MEXaHU3MaM YIpPaBJICHUS 3aIlIUIIEHHOCTHIO MTPUIIOKEHNUN
U pECypCOB PEeIN3yIOTCs KJIacCaMy U MHTep(eiicaMu MPOCTpaHCTBA IMEH System.Security,
HaxoaAuMMucs B coopkax mscorlib, System u System.Security.

Paoora ¢ XML

B nienmom texnnka pabotsel ¢ XML-nokymentamu B .NET onmpaercs Ha peanu3aniio 00beKTHON
Mmojenu gokymeHnToB XML (DOM) u Ha MmexaHu3M pa3bopa, aHamoruuHbiii StAX, peanusyemslil Ki1accom
System.Xml .XmlReader. Knaccsl, peasinsyromue pasnngsasle napcepsl XML, paznuuHble BapuaHThI
npeactaBieHuss XML-10KyMeHTOB, a Takke ux Tpancopmanuo Ha ocHoBe XSLT-onucanui,
HaxoJATCs B IPOCTPAHCTBE UMEH System.Xml, pazOpocanHoMy 1o cbopkam System.Data,
System.Data.SqlXml u System.Xml.

Onnoii u3 ocobennocteit padbotsl ¢ XML B .NET sBnsieTcst BCTpoeHHAasi BO3MOXHOCTb paboThI ¢
XML-pganupiMu B pamkax mexannzMoB ADO.NET (B ocHOBHOM nipeiHa3HAYeHHBIX JJIS1 paOOTHI C
pensimonasiME CYBJ]) ¢ momomisto kimacca System. Xml . XmlDataDocument.
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