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MOKJIUBOCTI ®PEMMBOPKY SPRING JIJISI IOBYJIOBU
KOPIIOPATUBHUX CUCTEM TA MOI'O IHTEI'PAIIIS 3 IHIIUMU
®PEMMBOPKAMMU
BO3MOXHOCTH ®PEMMBOPKA SPRING JIJISI HIOCTPOEHUS
KOPIIOPATUBHBIX CUCTEM U EI'O UHTET'PALIUSA C APYT'UMU
®PEMMBOPKAMMU
SPRING FRAMEWORK CAPABILITIES OF BUILDING ENTERPISE
SYSTEMS AND ITS INTEGRATION WITH OTHER FRAMEWORKS

AHoTtanisi. J{ocnipkeH1 apXiTeKTypa Ta MOKIHMBOCTI Java-QppeiMBOpKY
Spring B KOHTEKCTI MOOYMIOBU CKJIAJHUX KOPHOPATHBHUX CHCTEM, PO3IIISHYTO
MO>KJIMBOCTI IHTETPAIlii 3 HIITUMU TOMYJISIPHUME (periMBOpKaMHU.

KirouoBi ciioBa: kopriopaTHBHI ccTeMu, Java, Spring, gppeimMBopk.

AnHoTaums. VccrnenoBaHbl apXUTEKTypa U BO3MOXHOCTH Java-

bpeiiMBopka SPring B KOHTEKCTE IMOCTPOCHHS CJIOXHBIX KOPIOPATHBHBIX
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CHCTEM, PAaCCMOTPEHBbI BO3MOXXHOCTH HMHTETpalMyd C JAPYTUMH IOIYJISAPHBIMU
bperiMBOpKaMH.
KiroueBble cjioBa: KOpIIOpaTUBHBIE CHCTEMBI, Java, Spring, gpeiimMBopk.
Summary. Architecture and capabilities of Java Spring framework were
investigated among with integration possibility with other frameworks.

Key words: enterprise systems, Java, Spring, framework.

BBenennsi. 3 pO3BHUTKOM MEPEXKEBUX TEXHOJOTIA Ta BiANOBIIHUM
IIBUJIKUM PO3BHUTKOM CJIICKTPOHHOI KoMepinii (&-COmmMerce) OoHJIaiH-ITOKYITKH
CTalOTh ISl KJIIEHTIB OJHUM 3 TOJIOBHUX HANPSMKIB. SIK HACIiJOK, BCe OUIbIIE
NIJIPUEMCTB BIPOBA/KYIOTh PI3HOMAHITHI OHJIAH-Mara3uHu JUisl peajizaiii
CBO€T MpoayKIlii. B OCHOBI 6araTboX TakuWX CUCTEM JICKHUTHh KIIE€HT-CEPBEPHA
apxIiTEeKTypa, IO MOJIIS€ CUCTEMY Ha JIBa TOJOBHUX KOMIIOHEHTA: CEPBEPHY
YacTUHY Ta KIieHTChKy. CepBepHa dacTHHA BIANOBIIaE 3a OOpPOOKY,
30epeKeHHs Ta 3MIHY MEBHUX JaHUX, M0 30epiraloThCs CUCTEMOIO, BIMOBITHO
JIO 3aIUTIB, 10 HAJCUJIAIOTHCS KIIEHTCHKOIO YaCTHUHOIO. Y MEpPEXeBId Mojenl
KJIIIEHTOM YacCTillle 32 BCE BHUCTYyMae BeO-CTOPIHKA, a B3a€EMOJIISI 3 CEPBEPOM
BinOyBaeThes 3acobamu HT TP(S) npotokouy.

3 PO3BUTKOM TEXHOJOTIM PO3POOKH 3’SIBISIOTHCS HOBI 3aco0u st
BJIOCKOHAJICHHSI Ta CIIPOIIECHHS TMPOIECYy CTBOPEHHS NPOTPAMHHUX CHCTEM.
DpeiiMOBOPKH € OJHUM 3 BHJIB TAKHX 3ac00iB. IX MOMKHA pO3IIsaaTH AK HAGIp
KJIaciB Ta/abo0 (yHKIIM, 10 AomoMararoTh OUIbII €(EKTHUBHO PO3POOIISTH
3aCTOCYHKH, HE PO3pOOJISIOYM KOXXHOTO pasy OJHI W Ti camMi KOMITOHCHTH.
Spring — dpeliMBopk, MmO TOJIETIIye pPo3poOKy Java 3actocyHkiB. [Ipwu
noeaHaHHi 31 crangapramu Java EE, Spring no3Bossie 6yayBatu OaratopiBHEBI
CUCTEMH, 110 € OUTBII THYYKUMHU JUTst MOU(DIKaIlli Ta pO3IMIUPEHHS.

®dpeiimBopk Spring

ApxitekTypa. Spring Hamae NPakTHYHO YCI HEOOXImHI ISl pO3POOKH

3aco0M Ha BCIX PIBHSX 3aCTOCYHKY. BiH € MOAylIbHUM, TaKMM YMHOM HEMAE
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HEOOX1IHOCTI BKJIIOYATH B MPOEKT 3aiiBl KOMIIOHEHTH, Kl HE MOTPiOHI MpH
po3poOiti. Yci MoxiuBocTi SPring opranizoBani y 20 Momynsx. ApXiTeKTypa

dpeiiMBOpKy 300pakeHa Ha puc. 1 [1].

Datafccess/Integration Web
JOEC ORM Web Serviet
QXM JMS Fortlet Struts

Transactions

AODF Aspects Instrumentation

Core Container

Expression

Beans Core Context Language

Test

Puc. 1 — Axitektypa dpeiimBopky Spring

Spring Core: e ocHOBHA YacTHHA Spring sika CKJIaJa€ThCs 3 HACTYIMHUX
moxayniB - Core, Beans, Context i Expression Language. KopoTkuii ommc
BUTJISIIAE€ HACTYITHUM YHHOM:

o Core: lle dynmamentanbHuii Momynb cTpykTypu 3 IOC Ta iH'ekuiero
3aJIEKHOCTEH 3 MATTEPHOM IIPOCKTYBAHHS OJTMHAK.

e Bean: Ileit wmomynp - peamizamis (aOpuyHoro mnarTepHy depes
BeanFactory. BeanFactory 3actocoBye IOC, 1mo00 BIZOKpEeMUTH
KOH(]ITrypallito mporpamMu Ta crienudikaiiio 3ajexHocTen BiJ (pakTUUHOI
JIOT1KHM TIPOTPAMHU.

e Context: Bin (ApplicationContext) posmmuproe konmemniiro BeanFactory,
JOAAI0YM MIATPUMKY JIJIsl 1HTEepHalllOHaI3a1lli, O >KUTTEBOTO IUKITY
3aCTOCYHKa Ta Baigaiiro. Takoxx BKIIo4ae B cede Taki cepsicu sk E-mail,

JNDI-noctyn, EJB-interpartis, Remoting ta Scheduling.
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Expression Language: Spring3.0 mpencraBisie HOBy MOBY BHPaXECHHS -
Spring ExpressionLanguage (SPEL) Lle moTy:xHa MOBa BHUpPaXCHHS Ha
ocHoBi Java Server Pages (JSP) Expression Language(EL). Bona
BUKOPHCTOBYETHCS Ul HAMMCAHHS 3aluTIB 10 bean iB mjst JOCTymy Ta
YIPaBIiHHAM 1X BIACTHBOCTSIMHU.

Data Access : lle ocHoBHa 4yacTWHa piBHSI JOCTYyIy 10 0a3u NaHUX 1

CKIamaeThes 3 HacTymHux moayniB - JDBC, ORM, OXM, IMS Ta momynb

yIpaBJIiHHS TPaH3aKIISIMHU:

JDBC: monym JDBC 3ab6e3neuyroTh aOCTpakIfito BiJ O€3MOCEpPEeIHbOTO
Bukopuctanusgs JDBC, 1mo 103BoJis€ 3MEHIIUTH CKJIAAHICTh HOTO
TPaJUIIITHOTO BUKOPUCTAHHSI.

ORM: monyns ORM 3abesneuye y3roKeHICTh/IEPEHOCUMICTh KOy
HE3aJIe)KHO BiJ] OOpaHOi TEXHOJIOTIi JOCTYMy M0 JAaHUX, 3aCHOBaHUX Ha
KOHIIETIIi 00'€KTHO-OPIEHTOBAHOTO BioOpakeHHs, Takux sk Hibernate
Ta IHIIII.

OXM: OXM mpexacraisie Spring3.0 gk okpemuil Moaynb. Bin
BUKOPHUCTOBYETHCS I nepeTBopeHHs o0'ekta B XML dopmar 1 HaBnaku.
Spring OXM Hanae ynigikoBanuii APl nns moctyny 1o Oyab-skoro 3
OXM (Castor, XStream, JiBX, Java API mma XML 1 XmlBeans)
(bpeitMBOPKIB.

JIMS: monyne JMS 3a0e3nedye 3MEHIIEHHSI KUIBKOCTI PSAIKIB KOAY IS
HaJICUJIaHHSI Ta OTpUMaHHs moBinoMIieHb. APl miknyerscsi mpo poboTy
JMS Ta 06po0Ky BUKIIFOUEHb.

Transaction: Moayib TpaH3akKIliii mMATPUMY€ MPOrpamMHe Ta JACKIapaTUBHE
KepyBaHHA TpaH3akiisMu st POJO knacis.

Web: Ile ocHoBHa uacTHHA BeO-pIBHS 1 CKJIaJa€ThCsl 3 HACTYITHHX

monyiiB - Web, Web-Servlet, Web-Struts i WebPortlet.

Web: Ileii Momynb Hamae OCHOBHI 0a30Bi BeO-OpieHTOBaHI (YHKII

iHTerpamii, Taki Sk OaraTo-4yaCTUHHE 3aBaHTaAXKEHHS (ailmiB Ta
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iHimamzanis korteiHepa [oC 3a 10mMoOMOro cepBieT-ciyxadiB Ta BeO-
OpPIEHTOBAHOTO KOHTEKCTY 3aCTOCYHKA.

e Web-Servlet: Moaymne Web-Servlet mictute MVC-peanizanito st BeO-
3acTOCyHKIB. BiH 3a0e3neuye Bci iHm QyHkiii MVC, BkiIouaouu Teru
iHTepdeiicy KopucTyBava Ta MEPEeBIPKY JaHUX.

o \Web-Struts: momynp Web-Struts MicTuTh JOMOMIXKHI  KJTach s
iHTerpamii KJIacMYHOTO BeO-piBHA Struts B 3acCTOCYHKY Ha Spring.
MictuTth kiacu s iHTerpartii Struts1.x ta Struts2.

o \Web-Portlet: Monyns Web-Portlet 3abe3neuye peanizaniro MVC mis
BUKOPUCTAaHHA B TOPTJIETHOMY CEPENOBHUILIl Ta € aHAJIOTIYHUM 3a
GbyHKIIOHATBHICTIO 10 Moyt Web-Servlet.

[HIIMMY KITIOYOBUMU KOMITOHEHTAMU €:

e AOP: mictute API 115 acieKTHO-Op1EHTOBAHUX MPOTPAMHUX peaizaliii
Ha pi3HMX piBHiIX. HamaeTbcs MOXKIUBICTh BBECTU HOBHM (DyHKIIIOHAT B
ICHYIOYHH KO, HE 3MIHIOIOYH HOTO.

e Aspect: Oxpemuii Mmostysib ASpPects 3abesmneuye iHTErpailito 3 Aspect].

e Test: Moaynb 1HCTPYMEHTAJIBHHMX 3ac00IB HAJa€ MIATPUMKY KIACHUM
IHCTpYMEHTaM Ta peaii3ailisiM KJIacy HaBaHTa)KyBauiB JIsl BUKOPUCTAHHS
Ha JIEIKUX CepBepax J0JaTKiB.

Spring — 6e3komTOBHUI (PPEHMBOPK 3 BIAKPUTHUM MPOTPAMHHM KOJOM,
[0 TPOIMOHYE MporpamictaM Oararo ¢yHKmiH. OIHUMH 3 HAWTOJIOBHIIIMX
ocoomuBocteir € Inversion of Control (1oC), acnexTHO-OpieHTOBaHE
nporpamyBanHs ta Spring MVC, o sBjsie co60t0 okpeMuit HpeiMBOpK, KU
MOKe OyTHM BUKOPHCTAHHMM pa3oM 3 IHIIUMH (perdMBOpPKaMU. 3a JOMOMOIOIO
aCIEKTHO-OPIEHTOBAHOTO MPOTPaMyBaHHA PI3HOMAHITHI NPOOJEMH MOXKYThb
OyTu Jerko posgiieHuMH. Y SPring acmekTd TMOETHYIOTBCSA pa3oM  3a
noromororo ¢aitry spring.xml, a ix KoayBaHHS € 100pe PO3IIICHUM.

Enterprise-cucreMa 3  BHKOPHCTaHHSIM  Spring Ta  iHmMX

¢peiimBopkiB. Spring Framework mpu moOymoBi enterprise-3acTocyHKiB MOKe
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BUKOPHCTOBYBaTHCh Pa3oM 3 OararbMa IHIIMMHU (PpeHMBOpKaMH TaKUMHU SK
Struts Ta Hibernate.

®peiimBopk Struts. Jlanuii ppeiiMBOpK po3auisie cucTeMy Ha TPU PIBHS:
piBEHb TPEACTABJICHHA, MOJEIlI Ta KOHTpojiepa, M0 BIAMOBIIAIOTH
apxitektypHomy marepsy MVC. Mogaens ckiagaeTbcsi 3 KOMIIOHEHTIB
JavaBeans um EJB; npencraBienns peanmizyerscsi y BuUrisai JSP-¢aiinis;
KOHTPOJIIEp peai3zyeTbcsi kommoneHToM ActionServlet. TumoBa apxiTekTypa

3aCTOCYHKY 3 BUKOPHCTaHHsM Struts 300pakena Ha puc. 2 [2].

Puc. 2 — Tunora apxitektypa Struts

®peiimBopk Hibernate. [lanmii QpeiiMBOpK 3MEHIIye CKIaTHICTh Ta
TPYAOMICTKICTh MaHIimyJsnii 3 gaHumu B SQL Gazax manux. Bin edektuBHO
BiToOpakae kiacu Java Ha Tabmumi y B/I.

Inrerpamin Struts, Spring Ta Hibernate. Struts, Spring Ta Hibernate
MOXYTh OyTH 00'emHaHi ami1 e(QEeKTHBHOTO 3acTOCyBaHHS B enterprise-
3actocyHkax (puc.4). Ctpykrypa Struts 3 epextrBHO0 MVC MOXE JOMOMOITH
y po3poOui piBHs npe3eHTaiii. @peliMBopK Spring MoKe CIIPOCTUTH MOOYI0BY
013Hec-noriku. OpreitmBopk Hibernate Moxke TOMOMOrTH y poOOTi 3 JaHUMHU,
10 3HAXOJAThCS B CHUCTEMI, a TAaKOX y 30€pEeKEeHHI Ta OTPUMAaHHI JIaHHUX, IO

3HaxXoAsAThCs B B/,
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Puc. 3 — [Ipunmun B3aemoii Hibernate, Struts, Spring

BucHoBkm. Spring — nmotyxHuil (pedMBOpK s moOymoBu enterprise-
3aCTOCYHKIB. 3aBIsSKM J00pe TMpoJayMaHId apXITeKTypl HOro MOKHA
BUKOPUCTOBYBATH pa3oM 3 OararbMma iHIIMMH (peiMBOpPKaMU, TAKUMU K Struts
gyu Hibernate, mo pgomoMarae 3MEHIIMTH 3B A3HICTH Ta OIIBII YITKO
BIJIOKPEMHUTH KOMIIOHEHTH OJIUH BiJ OJHOTO. TaKoXX CIiJ BIJIMITUTH JIETKICThH
JAHUX KOMIIOHEHTIB, IIO CHpPOIIye I1X BHKOpUCTAaHHA. JlO3BOJISETHCS
BUKOPUCTOBYBaTM TMpOCTI CEpBEpPH 3aCTOCYHKIB, Hampukiaza, |omcat.
BpaxoByroun omnucaHuii CiieHapiid, B SIKOMy TPHUCYTHS CTPYKTypa struts2, 1o
MOke OyTHM BHKOpPHUCTaHa B SKOCTI BeO-TpeaCTaBIICHHSA, SPring MokHa
¢(EeKTHBHO BHUKOPHUCTOBYBAaTH [JIi TOOYJOBH KOPIOPATUBHOI MPOTPAMH.
OpeiiMBopk  Spring Moxe OyTH JIETKO IHTETpoBaHUM 3 Oyab-skuM ORM-

1HCTpYMeHTOM, TakuM Ak Hibernate, 3a nonomororo XML.
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