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TexHomorii po3noAiaeHuX 00'€eKTIB B IHPOPMALIHHUX
CHUCTEMAX

VY crarTi moka3aHo, IO PO3BUTOK iH(OPMAIIHO-TEIEKOMYHIKAIIITHUX TEXHOJIOTIH NOCSTHYB eTaIry,
KOJIA B PO3MO/IiICHOMY iH(OPMAIIIHHOMY CEpPEeIOBHII ICAal BAXKIUBILIMNM CTA€ HE JIUIIE TOCTYII J0 iHpopmarii
Ta ii 0OMiH, ajie i 3aCTOCYBaHHSI PI3HOMaHITHUX METOJIB aHaJli3y Ta 0OpOOKH JaHUX. AKTHBHE BIPOBAKEHHS
KOMIT'IOTEPHUX TEXHOJOTIH y pi3HI cdepH IisTBHOCTI, HapoOIIyBaHHS IX OOYMCIIOBAIBHHMX IIOTY)KHOCTEH Ta
MIMPOKE BUKOPUCTAHHS MEPEX PI3HOTO MacIuTady CHPUYMHIIN HEOOXITHICTh 3aIIydeHHS! BUCOKOIPOIYKTHBHUX
posnonieHnx obumciieHb. llel mporec, y cBOo 4epry, HOpOJUKye HpoOiieMy IediuuTy OOYHMCIIOBATBHUX
pecypciB ISl BAKOHAHHS CKIIaAHUX 3aBIaHb.

BupimreHHs 10X BHUKIWKIB MOXJIMBE 3aBISKH BIPOBAKECHHIO IapalieIbHUX 1 PO3MOMUICHUX
0o0YHCTIOBAIFHUX TeXHONOTid. OIHAaK HUHI OCHOBHA yBara IMPHUIUIETHCS OMKCY MPOMYKTIB, TEXHOJIOTIH Ta
METOZOJIOTIH JUII CTBOPEHHS MAJIMX 1 cepenHix iHGOpMAIIfHUX CHCTEM, TOAI SIK MPHHLIUIN TO0YIOBH BEITHKIX
IHTETPOBAaHUX CHCTEM, MI0 OO0'€THYIOTH JIOKANbHI KOMIIOHEHTH, (PaKTHYHO 3alMIIAIOTHCS 11032 YBaroio.
YHacmioK IOr0 Ha €Tami NMPOEKTYyBaHHS YacTO OOMPAIOTHCS TEXHOJNOTII, SIKIi HE 3aJ0BOJBHSAIOTH BUMOTH
MacmTabHUX iHGOPMAIIHHUX cucTeM. Takuil MiAXiJ 3HAYHOI MIpPOI 3HMXKYE IMEPCHEKTUBH IOAAIBLIOTO
PO3BHUTKY peali30BaHHUX IIPOCKTIB.

KOMII'I0Tep, po3noaijieHi od0uuc/ieHns, inpopmauiiini cucremMu, 06049ncII0BaNIBHI pecypcH

IMocTtanoBka mpodaemu. CbOTo/AHI PO3BHTOK iH(GOPMAIIHO-TEIEKOMYHIKAIHHIX
TEXHOJIOTIH JOCAT TakOro pPiBHs, KOIU y PO3MOAUICHOMY CEpelOBHINl BCE€ OUIBIIY pOIb
BiJlirpae He JHIIe MOKJIMBICTH JOCTYIY /IO JaHHUX Ta iX oOMiHy, aje i moTpeda B aHami3i Ta
00poOi 1iei iHpopmariii. MacoBe BIpoBaIKeHHs KOMIT'IOTEPHHUX TEXHOJIOTiH y pi3Hi chepu
JISUTBHOCTI, 3pOCTaHHS 1X OOYHMCIIIOBAJIBHOI MOTY)KHOCTI, @ TAKOK aKTHBHE BHKOPHCTAHHS
Mepex Ppi3HOro MacimTaly BHUMararoTh 3aCTOCYBAHHS BHCOKONPOJYKTHBHHUX PO3MOIUIEHUX
oOumcnenb. lle, cBo€ro yeproro, MpU3BOAUTH A0 HECTayl OOYMCIIOBAJIBHUX PECYPCIB IS
BUKOHAHHS CKJIaJHUX MpoueciB. OMHUM 13 HalOUIbII epeKTUBHIX CIIOCOOIB BUPILICHHS LIHUX
BUKJIMKIB € BIIPOBAKEHHSI MAapajieNIbHUX 1 pO3NOiIIEHUX 004ncieHs. [1,3,4].

AHaJi3 ocTaHHIiX gociailkeHb i myOaikamiii. ¥ cydacHMX yMoOBaX, KOJU MOCTIIHO
BIIOCKOHAJIOIOTHCSI BUPOOHHY1 MPOLIECH, CTPIMKO PO3BHBAIOTHCS OOUMCIIIOBAJIbHA TEXHIKA Ta
MPUKIATHE MTPOrpaMHe 3a0€3MEUCHHS, BII3HAYAETHCS 3POCTaHHS CKIAJAHOCTI 1H(OpMaIiifHUX
cucreM. lle cympoBOMIKY€ThCS TMOSIBOIO HOBUX HAINPSIMKIB, TEXHOJOTIH 1 apXiTeKTypHHUX
pillieHb Ui CTBOPEHHS, BIPOBAI)KEHHA Ta pO3BUTKY 1HopMalniiiHux cuctem. Hapasi
BiIOyBa€eThCSl Tepexil A0 AMHAMIYHOI, aJalTHBHOI CTPYKTypH iH(OpPMAIIHUX CHCTEM,
o0y 10BaHOi Ha 6a31 PO3MOAIICHUX pillIeHb 110A0 00poOku naHux. CyyacHUI eTan po3BUTKY
CYCIIUJILCTBA CTaBHUTH 1H(OPMAIIiHI TEXHOJIOTII HA OJHE 3 MPOBIAHHUX CTPATETIYHUX MICIIb,
KOHIICHTPYIOUM B Tally3l 3HA4HI IHTENEeKTyaldbHI i (hiHaHCOBI pecypcu. Pazom i3 poctom
CKJIaTHOCTI 3a/a4, [0 BUPIMIYIOThCS 3aBIsku iHPopmaniiaum cuctemam (IC), 3’ IBisroThCs
HOBI BUKJIMKM Yy CTBOpEHHI, Moaudikaiii, miaATpUMaHHI Ta iHTerpamii Takux cucrteM. Lle
no3possie knacugikyBata IC 3a ix mMacmTaOHICTIO 1 (YHKIIOHATFHIMH OCOOJIHBOCTSIMH Ha
TPU OCHOBHI KJIaCH:
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- MaJli;

- Cepe/iHi;

- BeNHKI (KOPIIOPATHBHI CHCTEMH Ha PiBHI JICP)KaBHUX yCTaHOB).

Mauni IC oXOITIoI0Th epeBakHO CUCTEMH ISl HEBEJIUKHX TAIPUEMCTB. [xHi ocHOBHI
XapaKTEepPUCTUKH BKIIOYAIOTh KOPOTKHUH JKUTTEBUM LMKJ, OpIEHTAI[ll0 Ha MacoBe
BUKOPUCTAHHS Ta HHU3bKY BapTiCTh. Ba)JIMBOIO OCOOIUBICTIO € MPaKTHYHO BiIACYTHICTBH
aHATITUIHOI OOpOOKHM MaHWX 1 MOKJIMBOCTI Momudikamii 6e3 ydacti po3poOHukiB. Taki IC
371e01TBIIOTO (PYHKILIOHYIOTh Ha HACTUIBHUX KOMII'IOTE€pax i3 OJHOMAHITHHM amapaTHUM i
MIporpaMHUM 3a0€3MEUYCHHIM, 9acTo 0€3 HaJIeKHHUX 3ac001B OE3MeKH.

CucremMu cepeHbOr0 KJIacy MarTh OLTBII TPUBAIHMA KUTTEBUHM IIUKJT 1 TOTEHIIAT ISt
po3BUTKy B KopropaTuBHi (Bemuki) IC. IXHiMM KIIOYOBMMM XapaKTEPUCTHKAMH €
MOKJIMBICTh aHANITHUHOI OOpPOOKM NaHWX, HAsBHICTh MEPCOHANY ISl aAMIHICTpyBaHHS
amapaTHOTO Ta MPOrPAMHOTO 3a0€3EYCHHS, IHTETPOBaHi 3aco0M OE3TEeKH i TiCHA CITiBIIparls 3
YCTaHOBAMHU-PO3POOHUKAMU MPOTPAMHOr0 3a0e3MedeHHs Ul MIATPUMKH CHUCTEMHHX
KOMIIOHEHTIB.

Benuki (kopnopatuBHi) IC BHPI3HAIOTBCS MAcIITaOHICTIO 1 CKJIAQIHICTIO 3ahady, SKi
HUMH BUPIOIYIOTHCS. BOHM MaroTh TpWBalIMid KUTTEBUH LHUKJI, 9acTO MOTPEOYIOTh Mirparii
3aCTapiIMX CUCTEM 1 BUKOPUCTOBYIOTh PI3HOMaHITHE amapaTHE Ta MporpaMHe 3a0e3MeueHHs,
SK€ MOXE MaTH KOPOTLIMH >KUTTEBHH IMKII TMOPIBHSAHO 31 CTBOPIOBAHOIO cucTeMoro. Jlo ix
BU3HAYAIBHUX DPHUC HalleXkKaTh TEPUTOpialbHA PO3MOMALIEHICTh, OpIEHTAlli HAa aHATITHYHY
00poOKy JaHUX 1 3/IaTHICThH MPAIfOBATH B 0araThoX MPEAMETHHX 00JacTsaX. TakuMm YHUHOM,
knacudikanis iHOpMalIHHUX CHUCTEM 3a X XapaKTepUCTHUKAMHU [03BOJIE ONTHUMAIIbHO
OpraHi3yBaTH IpPOIEC iX PO3POOKH ¥ IMOJANBIIOT0 BUKOPHUCTAaHHSA 3 OIJISAy Ha MOTpedn
KOHKPETHOT'O MPOEKTY UM opranizariii. [1-7]

IMocTtanoBka 3aBaaHHs. Hapasi akTUBHO pO3TISINAIOTHCS THMTAHHS, IOB’S3aHi 3
OTHMCOM MPOIYKTIB, TEXHOJIOT1H Ta METOI0JIOT1 pO3POOKH MajuX 1 cepeaHiX iHGopMaLiifHUX
cucteM (IC). Y Toif ke wac TeXHOJIOTII Ta MeTojoJorii crBopeHHs Benukux IC, ski
nepeadavaoTh 00 €IHAHHS KIJIBKOX JIOKaJIbHHUX CHCTEM, HPAKTUYHO ITHOPYIOTbCA Ta HE
nepeOyBaroTh y Qokyci oOroBopeHHs. Sk Hacmimok, 1is po3podku macmTadbuux IC yacto
OOHUPAIOTHCS TEXHOJIOT], sIKI MEPBUHHO HE OYyJM aJlanToOBaHi 0 BUKOHAHHS TAaKHUX 3aBJaHb.
Lle crae mpUYMHOIO TOTO, IO Peai30BaHi MPOEKTH HE OTPUMYIOTh HAJIC)KHOTO PO3BHUTKY Ta
edextuBHOCTI [1,5-11].

Buxkiaa ocHoBHOro matepiaiy. CydacHHH eTar pO3BHTKY CyCIiIbcTBa Bu3Havae [ T-
IHAYCTPIIO AK KIIOYOBHM 1 CTpaTeriyHWM HAmpsSMOK 30CEPEIKEHHS IHTEICKTyadbHUX 1
¢dinancoBux pecypciB. [Hpopmamis pasom i3 3acobamu ii ympaBiiHHS, OO0 BKIIOYAIOTh
OpOrpaMHi  MPOAYKTH PI3HOTO  (YHKIIIOHAJIBHOIO MpPHU3HAYEHHS, OTpUMaja CTaTyc
iHpopmamiitHux pecypciB. Lli pecypcu TpymyroThes y pamkax iH(OpPMAIIHHAX CHCTEM.
OO0'enHaHHs TakuxX pecypciB depe3 iH(popMaliifHO-KOMYHIKaliiHy B3aeMoilo (opmye
KOpITOpaTHBHI iH(pOpMaIiifHi pecypcH, 10 4acTO OMUCYIOThCsA SK €auHuil iHGopMariitHuii
npoctip. BnpoBakeHHsT Takoro npocTopy Ha PiBHI JepKaBH, KOPIOpallii Yu MiIIpUeEMCTBA
CTa€ MOXJIMBHM 32 YMOBH pPO3POOKM Ta JIOTPUMAHHS CTaHAApPTIB B3aEMOJIi MiX
iH(hOopMaLiIifHUMU CUCTEMaMH Ta X OKpeMUMH KoMmnoHeHTamH (puc. 1) [1, 2, 8-15].
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Indhopraniiinag cucrema A lcpopmaniiina cncrema b

e

Komnonenra
inthopyaniino
CHETEMH

lichopraniiing cncrema B

Pucynok 1 — KoprioparusHi iHdopmariiiHi pecypcu
IDicepeno: pospobneno asmopamu na niocmasi [1]

VY nesxux Bumaakax min I[P posymiroTbes nmmie nani, Konmu pimenHs 3amaui UIP
3BoAMThCs 10 €nuHoro mnpoctopy nanux (UDS), puc. 2, a iHdopmariiiHi cucrtemu
BUCTYMAIOTh SK KIIEHT 1 cepBep 1 B3a€MOJIIOTh OJWH 3 OJHHUM BIIIOBIIHO 1O CXEMH,
NIOKa3aHoi Ha puc. 3:

lndropmaniiing cnereMa A SOL Inthopaaniiina cnerema b

O

SOL SQL

Inpopmaniiina cucrema B

Pucynok 2 - €auauii npoctip nanux (€T11)
IDicepeno: pospobneno asmopamu na niocmasi [1]

Inpopmaniiina cucrema KIIEHT SOL Inchopmamiina cucrema CEPBEP

O

Pucynok 3 - ApxiTekTypa JOCTYIy A0 BiITAICHUX JaHUX
IDicepeno: pospobreno asmopamu na niocmasi [1]
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Kmientceka iHpopmarniiina cucrema (KIC) Hamcunmae 3amuTté 710 cepBepHOT
iHpopmamiitnoi cucremu (CIC) mist oTpUMaHHS JNaHUX, SKi TMOTIM MiJISTAOTh MOAANBITIN
00poOmi. Sk MoBa 3amuTIiB BHKOPHUCTOBYEThCA SQL, 3aranpbHONPUHAHATHIA CTaHAAPT IS
pobOTH 3 pENALIMHUMU CHUCTEeMaMu YHpaBlIiHHA OazaMu JaHMX. Y OUIBIIOCTI BUIAJKIB
nocTyn 10 BigmaneHux 0a3 gaHux (bJl) 3mificHIOETBCS Yepe3 MPOAYKTH, IO MIATPUMYIOThH
npotokonu ODBC (Open Database Connectivity) Ta JDBC (Java Database Connectivity), abo
yepes nutro3u [21, ¢.8], ski HamaroThes po3podHukamu CYB/[ un cTopoHHIMU KOMITaHISIMHU.

[Ipu moOynoBi €IMHOrO MPOCTOPY NAHMX 3aCTOCOBYETHCS APXITEKTypa JOCTYIY 0
BIITAJICHUX JAaHUX, IO 0a3y€eThCs Ha MPUHITUIIAX JIBOPIBHEBOI KiI€HT-cepBepHOi Mozeni. Ll
apxiTeKTypa BH3HAua€ BUKOHAHHS (YHKIIN BBEOCHHA 1 BiJOOpa)KeHHS NaHUX, a TaKOX
NpUKIAAHUX (DYHKIIH Ha CTOPOHI Kii€HTa, TOOTO 3a0e3reuye METOAU IXHBOI OOpOOKH.
Knient nepenae 3amuTu cepBepy, SKHi oOpoOusise iX Ta IMoBepTae pe3yibTaT y BUIISIL
CTPYKTYPOBAHOTO OJIOKY JIaHUX.

Brim, onucanuit migxia 10 B3a€MOIl CHUCTEM Mae HHU3KY HEAONIKIB, IO XapaKTepHi
JUTSL ABOPIBHEBOI KITIEHT-CEPBEPHOI apXiTEKTYPH:

- KIC noBunHa BpaxoByBaTH ocoOauBocTi BUkopucToByBaHOI CYBJl 1 cTpyKTypy
Bignanenoi b/I. Ile 3umKye 3araibHUi piBeHb OE3MIEKH CHCTEMHU.

- IlinTpumka Ta momudikauis nporpam KIC yckmaaHIOIOTBCS, aKe 3MiHH B CXeMi
Bignanenoi b/l ma piBui CIC BuMmararore kopuryBanHs BigmoBigaHux mnporpam KIC, mio
YCKJIaJHIOE€ 00CITyTOBYBaHHS, OHOBJIEHHs a00 3aMiHy NMPOrpaMHOI0 3a0e3NeueHHs Ha BEIHKIH
KUIBKOCTI IIPUCTPOIB.

- AnminictpyBaHHa 0a3u nanux KIC crtae HagTo CKiIajHuUM, 30KpeMa YHpaBIIiHHA
IpaBaMU JIOCTYITy KOPUCTyBadiB 70 Hei [8-15].

PosrnsHyTuil cueHapiii Mae 3HayHMH Henomik - ayomoBaHHS ¢yHkuii ICK
(indpopmarmiitnux cuctem KopropatuBHOro piBHsI) BcepeamHi iHmmx ICK, mo mpoBokye
HepallioOHaIbHE BHMKOPHCTaHHS pECypCiB LUX CHCTEM. 31 3pOCTaHHAM MOMYJSPHOCTI
[areprery ta texnomorii WWW po3pobHukE koprnopatuBHuX IC mpuainsioTs iM jaenani
oinpiie yBaru. Cnouatky WWW cTBOpIOBaiM sIK IHCTPYMEHT Ul 3a0e3MneueHHs rpadiuHoro
iHTepdeiicy B IHTepHETi, copomlyroud goctyn 1o iHdopmarii, ska po3MoiIeHa MiX
TUCAYaMH KOMI'IOTEpiB y CBiTi. Ii OCHOBOIO cTanum BeG-CTOPIHKH, By3/IH, Opaysepd Ta
CepBEpH, a HaBIraIisi cTaja MOXIJIUBOIO 3aBJISIKU TIEPTEKCTY (MATPUMYBAaHOMY IPOTOKOIIOM
HTTP) i crangapty HTML.

Bnposamkenns inrepdeticy CGI (Common Gateway Interface) Bupimmio npobiemy
0oOMiHYy TaHUMHU MDK BeO-CEpBEpOM 1 mporpaMamMu, TaKUMH SIK 0a3u JaHUX, SIKi paHime HE
MOTJIM B3a€MOJIATH HampsiMy 3 Opaysepamu. Lle mo3Bonmmino peani3yBaTu iHTEpaKTHBHICTDH
MDK KIHIEBUM KOPUCTYBadeM 1 BeO-NpHUKIaJHUMU mporpamamu. IHdopmaris, BBeneHa
KOpUCTyBadeM y Opaysep, oOpoOisiiacs Ha cepBepi, MiciIs 4Oro KOPHUCTYBad y BiAIMOBIAb
oTpumyBaB 3reHepoBaHy HTML-cTopiHky.

3HayHa dYacTHHA pO3po0OK B I[HTEepHET-cepemoBHINI 0a3yeTbcs caMe Ha IbOMY
miaxonai. 3 MOSBOIO MOBM IIporpamyBaHHS Java pO3pOOHMKHM OTpUMaJId IIUIKOM HOBI
IHCTpYMEHTH JJIsl CTBOPEHHS 3acTocyHKiB B IHTepHeri. [Ipote Java He BapTo posrimsgatu
npocto Ak ckiaagoBy WWW-TexHomoriil, ajyke BOHA OXOIUIIOE IIMPIIUI CHEKTp 3aBAaHb
nopiBHsAHO 3 TexHonorismu Ha 6azi HTML, HTTP ta CGI. MoxmmBocti WWW cyTTeBO
pO3LIMPUIN HalIp pilleHb, SKi MOKHAa BUKOPUCTOBYBATH Mij1 yac npoekTyBaHHs IC.

BopHodac BHHMKae BayKJIMBe MHUTAaHHS: 4uM € B3aemofitoui IC, cTBOpeHi Ha OCHOBI
MEBHUX TEXHOJIOTIH, 1 UM 37aTHI BOHU €(EeKTUBHO BUpilTyBaTH 3aBaaHHs mardopmu EIP. Le
MUTAHHS TI0OCTa€ dYepe3 poJib B3aEMOJIi pI3HUX KOMIOHEHTIB. Hampukmanm, Opaysep
¢dyHKLIOHYE K MuaTdopma Ui BimoOpaxeHHs iH(opmalii, Toai sk cepeep WWW paszom i3
J0JJaTKaMH BUCTYTIA€ B POJIi BUKOHABIIS JIOTIKM CUCTEMH W YIIPABIiHHS JOCTYIIOM /0 JaHHX.
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Taka mojenb BiAMOBiZa€e IBOPIBHEBIM apXiTeKTypi, A€ CEepBEp BUKOHYE IHTEIEKTyalbHi
¢ynxkuii (puc. 4) [1, 11-15].

Inhopmaniiina cncrema KJIIEHT HTTP Indopuanitinag cncrema CEPBEP

O

Pucynoxk 4 — ApxiTekTypa 3 iHTeJIEeKTyallbHUM CEPBEPOM
IDicepeno: pospobreno asmopamu na niocmasi [1]

Texnonorist WWW Moxe CyTTeBO MOKpamuTé OOMiH JaHUMH MiX iH(opmaiiiHo-
komm'iorepanmu  cucremamu (IKC), mporte nBopiBHEBa apXiTeKTypa 3 I1HTENEKTYaJlbHUM
CepBEpPOM Ma€ HHM3KY CYTTE€BUX HeaousikiB. OJHMM 13 TOJIOBHUX HpOOJeM € HEMOXXJIHMBICTbH
MIEPEeBECTH Tporec 0OpoOKu naHux, BUkoHyBaHuii Ha WW W-cepBepi, Ha cropony IKC. Lle
nos'sizano 3 TuM, 1o IKC otpumye mani y Buriasai HTML-cTopiHOK, IO YCKIAIHIOE
opraHizamito iX O0OpOoOKM BHYTpIIIHIMA KOMIIOHEHTAMH CHCTEMH. SIK HaCIIiJOK,
obuncmroBasibHl pecypcu IKC BHKOPHUCTOBYIOTBCSI HENOCTAaTHbO €(heKTHUBHO. Jl0aaTKOBO
BUHHUKAE CyTTe€Ba MpoOiieMa 3a0e3nedeHHs OE3MeKH CHCTEMH, OCKUIBKM B CEpEIOBHIII
[HTEepHeT BIACYTHE MOBHICTIO IHTETpOBaHE PILIEHHS JUI 3aXUCTy JNaHuX. Lle kputnyHo s
oprasizaiiii i3 BUCOKHMH BHMOTaMH JI0 O€3MEKU. A TaKOXX iCTOTHO YCKJIATHIOETHCS MPOIEC
aJIMIHICTPYBaHHS PeCypCiB, BKIIOUAIOUH yIPABIIHHS KOPUCTYBALbKUMU ITPaBaMU JOCTYIY.

Konnemnuist equaOTO iHGOPMAIIIHHOTO POCTOPY Mae mependadaTH, mo iHGpopMaiiHi
pecypcu IKC oxommioioTe He nuule JaHi, a W pI3HOMAaHITHI JOJATKU. Y MeXaxX KOXKHOI
koHkpeTHOi IKC dwacTiHa mMeTomiB 0OpoOKM peanmizyeTbes y (opMax AOAATKIB, JOCTYITHUX
Juis iHmMX cucteM. Hanpuknan, B3aemonis Mk qsoMa IKC Moske BUTIIsIaTH Tak: OJHA 3 HUX
OTpHMYE€E BXe 00pOoOJIeH] JaHi Bi JpyToi, McIs 9OTo IIi JaHi MPOXOAATh JOJATKOBY 00pOOKY
BHYTPIIIHIMU KOMIIOHEHTaMH TMEpIIOi CUCTeMH. Takui WiAXia BIAMOBiA€ MPUHIIUIIAM
PO3TOAINIEHOI, peer-to-peer apXiTeKTypH, JIe KOKEH J0JaTOK MOXKe (DYHKIIIOHYBATH SIK KIII€EHT
abo cepBep. lle mo3BosIe CHITBHO BUPINIYBAaTH 3aBJAaHHS W YHUKAaTH TyOrOBaHHSA
¢yHKIioOHaIBHOCTI JoAaTKiB [1, 19-20].

Posnmoxpin nmomatkiB mik pisHuMH IKC copusie onTumizariii HaBaHTaXEHHS MiX
NpOTPAMHAMH Ta amapaTHUMH pPECypcamd, IO ICTOTHO MJIBUIIYE e(EKTUBHICTH
BUKOPHUCTAaHHA 1H(pOpMaIiitHOT crucTeMu. 3HaHHS cXeMU 0a3u TaHUX € HEOOX1THUM JIUIIe IS
THUX JIOJIATKIB, sKi Oe3mocepenHbo OOpoOsIoTh maHi wiel 0a3u. 3aBISKH 3aCTOCYBAHHIO
cepsiciB IKK, ski HamatoTbes cepBepoMm IC, a Takoxx meromaM OOpOOKHM JaHMX, MOXHA
YCYHYTH TpoOJieMy, TIOB’s3aHy 31 3MIHOIO CXeMH BigmaneHoi 0a3u ngaHux. CTaTHUYHICTH
iHTepQeiiciB KOMIOHEHTIB, 110 3a0e3neuytoTh Habip mociayr B pamkax IKC, nocsraerbcs
NUITXOM BUKOPHCTAaHHS OO0’ €KTHO-OPIEHTOBAHOTO aHAJI3y Ta TPOCKTYBAHHS, a TaKOX
TexHosorii posnoxaineHux o06'ektiB (CORBA, Java, DCOM) Ha pi3HUX eTamnax CTBOPEHHS
iHpOopMaNiiHOi CUCTEMHU.

Binemricts IC BI/IKOpI/ICTOBYIOTBCH SK JOJATKH B KOHTEKCTI JBOPIBHEBOI KIIIEHT-
CepBEpHOI apxiTeKrypu. JUis 3B’S3Ky MK KILEHTOM 1 CEpBEPOM 4YacTO 3aCTOCOBYOTHCS
MEXaHI3MHU npouenypHoro BUKJIMKY, SIKi HE 3B/ BiNOBIIAl0OTh 3araJbHUM CTaHAapTaM. Ix
pearizailisi TICHO TOB’s3aHa 3 SIIPOM CHCTEMH YTpaBliHHSA 0a3aMu JaHHX, IO MOTpedye
3HAYHUX OOYMCIIOBAIBPHUX pECypciB Ha CTOPOHI cepBepa. 31 30UIBIICHHSM poOOOYOTO
HABaHTAXXCHHS HA CepBEp KIIE€HT-CEPBEPHI CHCTEMH B pPaMKax JBOPIBHEBOI apXiTEKTypu
MOYMHAIOTh OlibIlle HaragyBaTH BeNWKl KoM torepu (MeriH(petimu). [lpu  1mpomy
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00poOIOBaH1 JaH1 Ta METOAM X MPEACTABICHHS CTAlOTh HEIOCTYITHUMH JIJII BUKOPUCTAHHS
IHIIAME JToJaTKaMu. B3aemolis Takoro KIli€HT-cepBepa HailuacTillle OpraHi3oBYEThCS Yepe3
3acobu CYB/I, o cTBOpIOE 10IaTKOBE HAaBAaHTAKEHHS Ha CEpBEpHY yacTuny. [1, 16-20].

BucHoBku. Cyd4acHi TeXHOJOTIl  BIAKPUBAIOTH  MOXIHUBICTH  (POpMyBaHHA
IHTETPOBAHOTO cepefoBUINa K y ckianl iHdopmariiaux cuctem (IC), Tak 1 B Mexkax
koHuernuii EIP, sixe xapakrepusyeTbes TakuMu ocodnuBoctsmiu [1,2,20]:

— HE3AJeXHICTh BiJ amapaTHOTrO 3a0e3MedyeHHs] Ta CHCTEMHOTO MPOTrPaMHOTO

3a0e3neueHHs; — CIUPAIOTHCS Ha MKHAPOIHI Ta ray3eBi CTaHIapTH;

— CTBOPCHHs €IMHOI 1HOpMAIiitHOI MOJEN, 10 TPEICTABIISE IMANMPUEMCTBO SIK
CYKYITHICTb KEpPOBaHUX pECypCiB Ta [isSUIbHOCTI, OpIEHTOBAHOI Ha peati3alliio MpaBHIl
YIPaBJIiHHS CHIIEHOI POOOTOIO /I KOYKHOT KOHKPETHO1 OpraHi3arlii;

— 3a0e3MevyeHHs] PO3UIMPIOBAHOCTI CUCTEMHU 3 MOMKJIMBICTIO JIETKO JOJaBaTH HOBI
KOMITOHEHTH 710 Bxke icHytouoi [C;

— imTerpamis crtapux gonatkiB (legacy applications) y cydacHi iH(opMmarriiiHi
CUCTEMU;

— MigTpuMKa npupoaHoi iHTerpauii HoBoi IC, mo rapantye ii KUTT€3OATHICTH 1
NOCTYIIOBHM €BOIOIIITHUI PO3BUTOK;

— HaKOMUYEHHS, PO3IMOBCIOKEHHS 1 PO3BUTOK (pOpMaTi30BaHUX 3HAHb CIEIiaNiCTiB;

— ICTOTHE CKOPOYEHHS 3arajlbHAX BUTPAT Ha MPOEKTYBaHHs 1 BripoBa ukeHHs [C.

Crucok miteparypu

1. Mumnaitnenko P.M. [lapanensHi Ta po3noaineHi oouncieHHs: HaB4. mocid. KponuBHuipkuii: Bugasens
JIncenko B. @., 2021. 153 c.
2. Comparison of Eleven Static Heuristics for Mapping a Class of Independent Tasks onto Heterogeneous

Distributed Computing Systems / R. Braun, H. Siegel et al. Parallel and Distributed Computing. 2001.
Vol. 61, No. 6, P. 810-837.

3. Heuristics for Scheduling Parameter Sweep Applications in Grid Environ-ments / H. Casanova, A.
Legrand et al. Heterogeneous Computing Workshop (HCW'00): Proceedings of the 9th Workshop
(Cancun, Mexico, May 1, 2000). IEEE Computer Society, 2000. P. 349-363.

4. Task Scheduling Algorithm in GRID Considering Heterogeneous Environment / S.Y. You, H.Y. Kim et
al. Parallel and Distributed Processing Techniques and Ap-plications (PDPTA '04): Proceedings of the
International Conference (Nevada, USA, June 21-24, 2004). CSREA Press, 2004. Vol. 1. P. 240-245.

5. New Grid Scheduling and Rescheduling Methods in the GrADS Project /Cooper, A. Dasgupta et al.
International Parallel and Distributed Processing Sym-posium (IPDPS'04): Proceedings of the 18th
International Symposium (Santa Fe, New Mexico USA, April 26-30, 2004). IEEE Computer Society,
2004. P. 199-206.

6. Improving Grid Level Throughput Using Job Migration And Rescheduling / K. Kurowski, B. Ludwiczak
et al. Scientific Programming. 2004. Vol. 12, No. 4. P. 263-273.

7. A Study of Deadline Scheduling for Client-Server Systems on the Computa-tional Grid / A. Takefusa, S.
Matsuoka et al. High Performance Distributed Computing (HPDC-10): Proceedings of the 10th IEEE
International Symposium (San Francisco, Cal-ifornia, USA, August 7-9, 2001). IEEE Computer Society,
2001. P. 406-415.

8. Distributed Dynamic Scheduling of Composite Tasks on Grid Computing Sys-tems / H. Chen, M.
Maheswaran . International Parallel and Distributed Processing Symposium (IPDPS 2002): Proceedings
of the 16th International Symposium (Fort Lauderdale, FL, USA, April 15-19, 2002). IEEE Computer
Society, 2002. P. 88-97.

9. A Dynamic Job Grouping-Based Scheduling for Deploying Applications with Fine-Grained Tasks on
Global Grids / N. Muthuvelu, J. Liu et al. rid Computing and e-Research (AusGrid 2005): Proceedings of
the 3rd Australasian Workshop (Newcas-tle, NSW, Australia, January 30 — February 4, 2005). Australian
Computer Society, 2005. P. 41-48.

10.  Scheduling in Heterogeneous Grid Environments: The Effects of Data Migration / H. Shan, L. Oliker et
al. Advanced Computing and Communication (ADCOM 2004): Proceedings of the 12th IEEE
International Conference (Ahmedabad Gujarat, India, De-cember 15-18, 2004). IEEE Computer Society,
2004. P. 1-8.

328



ISSN 2414-3820 KoHcTpyroBaHHSI, BAPOOHHMIITBO Ta EKCIITyaTallist CUTbCHKOTOCITOAAPCHKIX MarvH, 2025, Brr. 55

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dong, F., Akl, S.G. Scheduling algorithms for grid computing: State of the art and open problems.
Technical Report No. 2006-504 . Queen’s University, Canada, 2006. P. 55.

Distributed Job Scheduling on Computational Grids using Multiple Simultaneous Requests / V.
Subramani, R. Kettimuthu et al. High Performance Distributed Computing (HPDC 2002): Proceedings of
11th IEEE Symposium (Edinburgh, Scotland, July 23-26, 2002). — IEEE Computer Society, 2002. — P.
359-366.

El-Rewini, H., Lewis, T., Ali, H. Task Scheduling in Parallel and Distributed Systems . Prentice Hall,
2010. 290 p.

Radulescu, A., Gemund, A.J.C. On the Complexity of List Scheduling Algorithms for Distributed
Memory Systems . Supercomputing (SC’99): Proceedings of 13th International Conference (Portland,
Oregon, USA, November 13-19, 1999). IEEE Computer Society, 1999. P. 68-75.

Sakellariou, R., Zhao, H. A Low-cost Rescheduling Policy for Efficient Mapping of Workflows on Grid
Systems . Scientific Programming. 2017. Vol. 12, No. 4. P. 253-262.

Darbha, S., Agrawal, D.P. Optimal Scheduling Algorithm for Distributed Memory Machines . /EEE
Transactions on Parallel and Distributed Systems. 1998. Vol. 9, No. 1. P. 87-95.

Ranaweera, S., Agrawal, D.P. A Task Duplication Based Scheduling Algorithm for Heterogeneous
Systems . International Parallel and Distributed Processing Sym-posium (IPDPS'00): Proceedings of
14™ International Symposium (Cancun, Mexico, May 1-5, 2018). IEEE Computer Society, 2005. P.
445-450.

Bajaj, R., Agrawal, D.P. Improving Scheduling of Tasks in A Heterogeneous Environment . /[EEE
Transactions on Parallel and Distributed Systems. 2004. Vol. 15, No. 2. P. 107-118.

Yang, T. DSC: Scheduling Parallel Tasks on an Unbounded Number of Processors . EEE Transactions on
Parallel and Distributed Systems. 1994. Vol. 5, No. 9. P. 951-967.

Liou, J. A., Palis, M.A. Comparison of General Approaches to Multiprocessor Scheduling . International
Parallel Processing Symposium (IPPS '97): Proceedings the 11th International Symposium (Geneva,
Switzerland, April 1-5, 1997). IEEE Computer Society, 1996. P. 152-156.

CydacHi iHTeNeKTyalbHI TexHOJOril (yHKIioOHaIbHOI MenuuHol miarHoctuku / O.I'. ABpyHiH, €.B.
Bopsuacekuit, M.B. Kanamnauk Ta in. Xapkis: XHYPE, 2018. 236 c.

References

1.

2.

Mynaylenko, R.M. (2021). Parallel and distributed computing: a textbook. Kropyvnytskyi: Publisher
Lysenko V. F. [in Ukrainian].

Braun, R. A., Siegel, H. et al. (2001). Comparison of Eleven Static Heuristics for Mapping a Class of
Independent Tasks onto Heterogeneous Distributed Computing Systems . Parallel and Distributed
Computing. Vol. 61, No. 6, P. 810-837.

Casanova, H., Legrand, A. et al. (2000). Heuristics for Scheduling Parameter Sweep Applications in Grid
Environ-ments . Heterogeneous Computing Workshop (HCW'00): Proceedings of the 9th Workshop
(Cancun, Mexico, May 1, 2000). IEEE Computer Society, P. 349-363.

You, S.Y., Kim, H.Y. et al. (2004). Task Scheduling Algorithm in GRID Considering Heterogeneous
Environment . Parallel and Distributed Processing Techniques and Ap-plications (PDPTA '04):
Proceedings of the International Conference (Nevada, USA, June 21-24, 2004). CSREA Press, Vol. 1. P.
240-245.

Cooper, K., Dasgupta, A. et al. (2004). New Grid Scheduling and Rescheduling Methods in the GrADS
Project . International Parallel and Distributed Processing Sym-posium (IPDPS'04): Proceedings of the
18th International Symposium (Santa Fe, New Mexico USA, April 26-30, 2004). IEEE Computer
Society, P. 199-206.

Kurowski, K., Ludwiczak, B. et al. (2004). Improving Grid Level Throughput Using Job Migration And
Rescheduling . Scientific Programming. Vol. 12, No. 4. P. 263-273.

Takefusa, A., Matsuoka, S. et al. (2001). A Study of Deadline Scheduling for Client-Server Systems on
the Computa-tional Grid . High Performance Distributed Computing (HPDC-10): Proceedings of the
10th IEEE International Symposium (San Francisco, Cal-ifornia, USA, August 7-9, 2001). IEEE
Computer Society, P. 406—415.

Chen, H., & Maheswaran, M. (2002). Distributed Dynamic Scheduling of Composite Tasks on Grid
Computing Sys-tems . International Parallel and Distributed Processing Symposium (IPDPS 2002):
Proceedings of the 16th International Symposium (Fort Lauderdale, FL, USA, April 15-19, 2002). IEEE
Computer Society, P. 88-97.

Muthuvelu, N. A, Liu, J. et al. (2005). Dynamic Job Grouping-Based Scheduling for Deploying
Applications with Fine-Grained Tasks on Global Grids . Grid Computing and e-Research (AusGrid

329



ISSN 2414-3820 KoHcTpyroBaHHs, BAPOOHHUIITBO Ta KCINTyaTallisi CLITbCHKOrOCIOAAPChKHIX ManiH, 2025 BuIL. 55

2005): Proceedings of the 3rd Australasian Workshop (Newcas-tle, NSW, Australia, January 30 —
February 4, 2005). Australian Computer Society, P. 41-48.

10.  Shan, H., Oliker, L. et al. (2004). Scheduling in Heterogeneous Grid Environments: The Effects of Data
Migration . Advanced Computing and Communication (ADCOM 2004): Proceedings of the 12th IEEE
International Conference (Ahmedabad Gujarat, India, De-cember 15-18, 2004). IEEE Computer Society,
P. 1-8.

11. Dong, F., & Akl, S.G. (2006). Scheduling algorithms for grid computing: State of the art and open
problems. Technical Report, No. 2006-504 , Queen’s University, Canada, P. 55.

12.  Subramani, V., Kettimuthu, R. et al. (2002). Distributed Job Scheduling on Computational Grids using
Multiple Simultaneous Requests . High Performance Distributed Computing (HPDC 2002): Proceedings
of 11th IEEE Symposium (Edinburgh, Scotland, July 23-26, 2002). IEEE Computer Society, P. 359-366.

13.  El-Rewini, H., Lewis, T., & Ali, H. (2010). Task Scheduling in Parallel and Distributed Systems .
Prentice Hall, 290 p.

14. Radulescu, A., & Gemund, A.J.C. (1999). On the Complexity of List Scheduling Algorithms for
Distributed Memory Systems . Supercomputing (SC’99): Proceedings of 13th International Conference
(Portland, Oregon, USA, November 13-19, 1999). IEEE Computer Society, P. 68—75.

15. Sakellariou, R., & Zhao, H. (2017). A Low-cost Rescheduling Policy for Efficient Mapping of
Workflows on Grid Systems . Scientific Programming. Vol. 12, No. 4. P. 253-262.

16. Darbha, S., & Agrawal, D.P. (1998). Optimal Scheduling Algorithm for Distributed Memory Machines .
IEEE Transactions on Parallel and Distributed Systems. Vol. 9, No. 1. P. 87-95.

17. Ranaweera, S., & Agrawal, D.P. (2005). A Task Duplication Based Scheduling Algorithm for
Heterogeneous Systems . Infernational Parallel and Distributed Processing Sym-posium (IPDPS'00):
Proceedings of 14™ International Symposium (Cancun, Mexico, May 1-5, 2018). IEEE Computer
Society, P. 445-450.

18. Bajaj, R., & Agrawal, D.P. (2004). Improving Scheduling of Tasks in A Heterogeneous Environment .
IEEFE Transactions on Parallel and Distributed Systems. Vol. 15, No. 2. P. 107-118.

19. Yang, T., & Gerasoulis, A. (1994). DSC: Scheduling Parallel Tasks on an Unbounded Number of
Processors . EEE Transactions on Parallel and Distributed Systems. Vol. 5, No. 9. P. 951-967.

20. Liou, J. A., & Palis, M.A. (1996). Comparison of General Approaches to Multiprocessor Scheduling .
International Parallel Processing Symposium (IPPS '97): Proceedings the 11th International Symposium
(Geneva, Switzerland, April 1-5, 1997). IEEE Computer Society, P. 152-156.

21.  Avrunin, O.H., Bodianskyi, Ye.V., Kalashnyk, M.V., Semenets, V.V., & Filatov, V.O. (2018). Modern
intelligent technologies of functional medical diagnostics. Kharkiv: KhNURE [in Ukrainian].

Roman Minailenko, Assoc. Prof., PhD tech. sci., Oksana Konoplitska-Slobodeniuk, Iryna Lysenko, PhD
tech. sci.
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine

Distributed Object Technologies in Information Systems

The article shows that the development of information and telecommunications technologies is at a
stage when in a distributed information and telecommunications environment, not only the need for access and
exchange of information, but also the implementation of various types of analysis and processing of this
information is becoming increasingly important. The widespread introduction of computer technologies into all
types of activities, the constant increase in their computing power, the use of computer networks of various
scales requires the use of a significant amount of high-performance distributed computing, which in turn leads to
a shortage of computing resources when performing various computing processes. An effective way to solve
these problems is to use parallel and distributed computing.

Currently, issues are being discussed regarding the description of products, technologies and
methodologies for creating small and medium-sized information systems. At the same time, technologies and
methodologies for building large information systems, which combine a set of local information systems, are
practically not considered and discussed. The consequence of this is that even at the design stage, technologies
for creating a large information system are chosen that do not meet the requirements. For this reason, the projects
being implemented do not receive proper development.

The modern level of development of society defines the IT industry as a leading and strategic direction
of concentration of intellectual and financial resources. Information and tools for its management (software
products of various functional purposes) have acquired the status of information resources (IR). The latter are
concentrated within the framework of IS. The unification of resources on the basis of information and
communication interaction of IS brings them to the level of corporate information resources. This unification is
often called the Unified Information Space (UIS). The implementation of UIS at the level of the state,
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corporation, enterprise is possible in the case of the creation with subsequent observance of the standard for the
interaction between IS and their individual applications

In the concept of a single information space, it is necessary to provide that the information resources of
the IS, in relation to it, act both as data and as various IS applications. Then, in each of the ISs, part of the data
processing methods is implemented as applications accessible from other ISs, in particular, in the case of
interaction of two ISs, the first is used by services provided by the second, as a result of which it receives already
processed data that can be subjected to further processing by the components of the first IS. This approach
corresponds to a distributed, peer-to-peer architecture of interaction. According to this architecture, any
applications from different ISs can act as both a client and a server in relation to each other, jointly solving
certain tasks. This approach minimizes duplication of applications. The distribution of applications across
different ISs makes it possible to achieve an optimal balance of application loading and hardware, which will
lead to the effective use of information resources of the systems as a whole.

Modern technologies make it possible to create an integrated environment within the IS, and within the
framework of the EIP concept, which has the following properties:

— does not depend on hardware and system software;

— is based on international and industrial standards;

— allows you to develop a single information model of representing an enterprise as a set of managed
resources and activity flows, configured to implement the rules for managing the collective activities of each
specific enterprise;

— ensures system extensibility, i.e. simplicity and ease of adding new components to existing IS;

— allows you to integrate old applications (legacy applications) into new IS;

— assumes natural integration of created IS, which guarantees viability and evolutionary development;

— allows you to accumulate, replicate and develop formalized knowledge of specialists;

— significantly reduces the total costs of creating IS.
computer, distributed computing, information systems, computing resources

Ooeporcano (Received) 12.09.2025 Ilpopeyenszosano (Reviewed) 30.10.2025
Ipuiinamo 0o opyky (Approved) 23.12.2025

331



