B’auecnae Iucvmennuii, Maxcum Teprosoii / Komn tomune, 2011, mom 10, eunyck 2, 183-191

L] computing@computingonline.net ISSN 1727-6209
J www.computingonline.net International Journal of Computing

OPIAHI3ALIA AOCTYNY A0 FrETEPOrEHHUX BA3 OAHUX 3
BUKOPUCTAHHAM ArEHTHUX TEXHOJOIIA

B’svyecnaB NucbmMeHHnn, Makcum TepHoBOM

HauionanbHuii TexHiqHUi yHiBepcuTeT YKpainu “KuiBCbKUi MONTEXHIYHUH IHCTUTYT”
InnycrpiansHuii npos., 2, Kuis, 03056, YkpaiHa,
e-mail: vpysmennyi@gmail.com, maximter@mail.ru

Pe3rome: B pobomi 3anpononogano nioxio 0o peanizayii docmyny 0o iHgopmayii 8 po3noodinienomy ingopmayitiHo-
MeNeKOMYHIKAYitinoMy cepedosuwyi 3 2emepo2eHHux 0a3 OaHUX 3 BUKOPUCHIAHHAM MYIbIMUALEHMHUX CUCHEM.
Posenanymo pisui eapianmu cmeopenus myasvbmuacesmuoi cucmemu. Pospodneno cxemy 63aemo0ii migie acenmamu 0
peanizayii docmyny 0o iHgopmayii 3 cemepozennux 6a3 danux. 3anpononosanull nioXio HayileHuu HA NiOBUUEHHS
epexmugHocmi pobomu 3 OAHUMU 3 2emepOo2eHHUX IHoOpMayiliHux cucmem be3 HeoOXIOHOCMI iX 3MIHU.
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Abstract: The paper presents the implementation of system for access to the information in distributed information-
telecommunication environment with heterogeneous databases using multi-agent approach. Different ways for multi-
agent system construction were considered. It was developed a scheme of interaction between agents in the proposed
system. The approach aims to improve the efficiency of data access in heterogeneous information systems without the
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1. BCTYN Haiiuacrie iH(opMaIrifiHi pecypcu
30epiratoThcsi B pensanidaux 0Oazax pganux (BJI)
PI3HHUX TeTepOreHHUX aBTOMAaTH30BaHUX CUCTEM [4].
Lle 0OyMOBIIOE CKJIagHICTh, a B JISSKUX BUIAIKaX
HEMOJKJIUBICTh, 00’ €THAHHS TaKUX 0a3 JaHUX B OJHY
JoTiyHy 6a3y NMaHuX 3a JOIMOMOTOI0 CTaHIAPTHHUX
3ac0o0iB, IO HAJAIOThCS CHCTEMaMH KepyBaHHS
6azamu maaux (CKBJ]) [5]. 3 inmoro 60Ky, icHyro9i
MIXOMW 10 iHTerpamii iHGOpMAIliHHUX pecypciB
TaKMX CHCTEM BHMAaraloTh IepepoOKkn abo 3MiHU
ICHYIOUOTO TporpamMHoro 3abesnedeHHs [5,6], 110
notpedye 3HayHMX (iHaHcoBux BUTpaT. OTXKe,
aKTyallbHOIO € 3aj7ada 00’ €THaHHS Ha PiBHI JOCTYITY
0 maHuX 0a3 JaHWX, M0 € YaCTHHAMH ICHYIOUYHX
aBTOMAaTH30BaHHUX CHCTEM, sike He OyJe BHUMaraTw
3MIiHHU I[UX CHUCTEM.

IaTerparmis iHpOpMAIIHHUX 1 OOYHCITIOBATBHIX
pecypciB 'y €IWHE CepeloBHINE I OpraHizallis
JOCTYIYy JO HHUX € OJHHMM 3 HalBaXJIMBIIMINX
HampsMKiB PO3BUTKY CydacHHX iH(OpMaIiiiHux
TexHoNorid. CTpiMKHE  PO3BHTOK  TIIOOATHHHUX
iH(OopMaIiTHIX 1 OOUYHCITIOBATBHUX MEpEX Bele /10
3MIHH TapagurM 300py, 30epekeHHs, oO0poOKHu Ta
JOCTYNy A0 JaHuX. [Ipy IOMY CHOCTEpIraroThCs
TEHJEHLIi [0 BHUHITKOBO PO3MOAUICHOI CXEMH
CTBOPEHHSI, MATpUMKHU i 30epiranHs pecypciB [1].
VY Toil ke yac iCHye MparHeHHd A0 BipTyaJbHOTO
o0’eqHaHHs 1HQOpPMAIIHUX pecypciB Ha piBHI
HaJaHHS JOCTYyIy 10 HuX [2,3].
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2. OCHOBHA YACTUHA

[ocraBneny 3amadyy B 3arajJbHOMY BHIAIKy
HEMOJKJIMBO BUPIIIUTH 3a JOMOMOTOK MOHOJITHOI
cuctemu. PimeHHS 11i€i 3amadi, SKe MPOIIOHYETHCS B
JaHiit poOoTi, moisirae B Po3poOIll MiAXOLy 10
cTBOpeHHsT MynbTHareHTHOI cucremu (MAC), sxa
YTBOPEHA TPYIIOI0 B3a€EMOJIIOYHX IHTEICKTYaTbHUX
areHTiB [7]. OCHOBHa (PYHKIIOHAJIBHICTH CHCTEMH,
IO PO3pOOIAETHCS, NOISATaTUME B HaJaHHI TOCTYITY
1o iHdopMartii 3 pi3HUX 0a3 TaHUX B PO3IOIIIICHOMY
cepenosumi. OxnHielo 3 rojgoBHux nepesar MAC e
THYYKICTBh, OCKUTBKM MYJITHACHTHA CHCTEMa MOXKE
OyTHu monoBHeHa i MonudikoBaHa 6€3 3MiHU 3HAYHOT
YaCTHHU MporpaMu. Takok MyJIbTHAreHTHI CUCTEMHU
MAarOTh 3aTHICTh 0 CAMOBIJHOBJIEHHS 1 BOJOIIIOTH
CTIMKICTIO 10 3001B 3aBASKU JTOCTaTHROMY 3amacy
KOMITOHEHTIB Ta camoopramizaiii. Cepen 0OCHOBHUX
XapakTePUCTUK  KOMITOHEHTIB  Takoi  CHUCTEMH,
areHTiB, MOXHa BUAUUTH [8]: aBTOHOMHICTB,
00OMEKEHICTh YSBJICHHS areHTIB MPO CTPYKTYpPY BCi€
CHUCTEMH Ta JACICHTpaTi3aIlifo KepyBaHHA. B sKocTi
cepeZoBUIIIa (byHKLiOHYBaHHS MAC
BHKOPHCTOBYEThCS areHTHa Iutatopma, ska €
0a3zoBuM iHCTpyMeHTOM po3podkn MAC Ta
JIO3BOJISIE CTBOPIOBATH, 3HUIIYBATH,
IHTepIpeTyBaTH, 3alyCcKaTh 1 MepeMillaTH arcHTiB.
ATeHTH, SIKi PeeCTPYIOThCSA Ha TaThopMi MOXKYTh
B3a€EMOJIATH 3 BXKE 3apEECTPOBAHMMHU arcHTaMH Ha
Till ke maardopmi. Takok € MOXKIIMBICTH B3a€EMOIi
areHTIB 3apeecTPOBaHUX HA PI3HUX IUIATPOpMaXx,
SAKIIO peajizoBaHa cXeMa B3aEMOMIlI MK CaMHMH
wiaTGopMamH.

3rinHo crenudikanii Foundation for Intelligent
Physical Agents (FIPA) [9], Ha areHTHiii mutatdopmi
MaloTh OyTH TaKOX peaji30BaHi TaKi KOMIIOHCHTH:
Agent Management System (AMS), Message
Transport Service (MTS) i Directory Facilitator
(DF). AMS Bene nucnerdepchbKHii KOHTPOJb 3a
JOCTYNIOM Ta BHMKOPUCTaHHSAM Tuatdopmu. MTS
peanizye MexaHi3M TIepenavi TOBIJOMIICHb MiX
arearamu. DF Hagae cepBiC JKOBTHX CTOPIHOK
iHmmM areHTaMm. CepBic JKOBTHX CTOPIHOK JTO3BOJISIE
Oyab-IKOMy  areHTy,  3apeecTpoBaHOMY  Ha
miaThopMi, OTPUMATH MdaHI IIOJO CEpBiCiB, sKi
HAJIAIOThCS 1HITUMH areHTaMH.

[pu pozpobui MAC crix BpaxyBaTH BUMOTH, SKi
00yMOBJICHI 3a/1a4et0:

TEPUTOPIaTHHO pO3MOAiIEHIH
KOPIIOPaTHBHOTO CEPEIOBHIIIA;

HEOOXITHICTh B3a€EMOJii 3 PpI3HUMH THUIIAMH
CKB/I, B Tomy uwmcii i HacTimbHIME CKB/1;

HEOOXITHICTh MIATPUMKH MacimTabOBaHOCTI Ta
THYYKOCTI IIOJI0 3MiH B CTPYKTYPi.

B mpomeci BupiteHHs mocTaBieHoi 3a1a4i Oyio
3aMpoNOHOBAHO JBa AapXITEKTYpHI MiAXOIU 0
nodynosu  MAC:  Oararomiar¢popMmoBuii  Ta

xXapaxkTep

OTHOTIIAT(OMOBHIA.

BararomnardopmoBuii migxin, BkIo4ae B cebe
BCTAHOBJICHHSA Ha KOXKHOMY BY3Jli PO3IMOIiNIEHO]
CHUCTEMH OKpeMoi areHTHoOi maTdopmu. JlokanpHUN
JUISL OKPEMOTO By3J1a areHT OyJie MPUETHYBATHCh JI0
wiaTpopMu, sKa 3amylleHa Ha TOMY JK BY3Ii.
Bzaemomis Mik areHTamMu TpW Takid peaiizarii
3MIHCHIOETHCS Yepe3 3B’ sI30K MiX IuTaTgopmMamu.

[lepeBaru peainizaiiii TakOro MigXoay MOJSTAIOTh
B TOMYy, IO Ha KOXHOMY BYy3JIi CHCTEMH
3HAaXOJHWTHCS CBOSI OKpeMa ImiaTdopma. B pasi
3HUIIEHHsST ab0 BHUXOIY 3 JlaJy OJHOTO 3 BY3IIiB,
HEIOCTYNHUM IJISl IHIIMX arceHTIB CTaHEe JIMIIE eH
BY30Il, ajle CUCTeMa B IIoMy Oyze (yHKIIOHYBAaTH.
Ha Puc.l1 300pakeHO MYJIBTHAreHTHY CHCTEMY
no0ya0BaHy 3 BUKOPUCTaHHSIM
OaraToriatopMoBOTo MiIXOay.

OCHOBHUM  HEIOJIKOM TaKoro MiAXOAy €
CKJIaJIHICTh peai3alii Ta CKJIAJIHICTh BIPOBAKEHHS
CepBICY JKOBTHX CTOPiHOK. OCKUIBKU ISl peanmizamii
TaKOTO MIXOMy MOBEACTHCS 00 €THYBaTH NEKibKa
DF y deneparito, 1jis TOro, mo0 areHTH 3 IHIIMX
BY3/liB Mald JOCTyn 1O cepBicy. Taxox,
BUKOPHUCTaHHS JAHOTO MiIX0my 301IBIINTE
BUKOPHCTaHHS PECYPCiB Ha By3JaX CHCTEMHU.

CTpyKTypa CHUCTEMH 3 BHKOPHCTAHHSM €IMHOI
mwiargopmu 300pakena Ha Puc. 2. Ilpum Takomy
MiIX0ai MoOyIOBH CHCTEMH KOXKCH 3 areHTiB, SKi
ICHYIOTb B CHCTEMi, PEECTPYIOTbCS Ha €IUHIN
wiathopmi, IO 3alylleHa Ha OJHOMY 3 BY3IIiB
CUCTEMHU.
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Puc. 1 — CTpyKkTypa cucTeMH 3 BHKOPHUCTAHHAM
O0aratomyiatgopMoBOro miaxoay A0 nodyaoBu
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PO3MOIIJICHOTO  CEpPBICY  KOBTHX  CTOPIHOK,
—_——— — — — — T T T ez OCKUTBKH BCl areHTH CHUCTEMH PEECTPYIOTHCS Ha
equHomy DF, mo sikoro KokeH 3 HUX Ma€ AOCTYII.
Platform1  [«Register . .
S OCHOBHUM HEJIOIKOM TaKOi CUCTEMH € T€, 10
B pa3i 3HHINECHHS abo BHXOAY 3 Jaay By3Jja, Ha

|
|
|
l | |  fKOMy 3amylieHa miaTdopma BCS CUCTEMa J1acThb
|
|

30ii1 i mepecrane GyHKIIIOHYBATH.
Hns peamizarmii mocraBieHoi 3amadi  OyIio
_____ obpaHo cmoci6 TOOYyIOBH 3 BUKOPUCTAHHSIM
€MHOI TUIaTGOpMH, TOMY IO B TIOPIBHSIHHI 3
TIEPITUM CITOCOOOM BiH € MEHII PECYpPCOEMHHM Ta
Oinpin  mpocTuM B peanmizamii.  HamiiiHicTh
|  cucTemu Oyna mMmiABUIIEHA NUIAXOM 3aIyCcKy
| pesepBHOi  1atdopmMu, Ha  SKy  OyOyTh
aBTOMATHUYHO TIEPEKITIOYCHI BC1 areHTH CUCTEMHU y
| pasi HeIOCTYIHOCTI OCHOBHOI TIATQOPMHU.
| Jnst 1moOyAaoBHM MyJIBTHAreHTHOI CHCTEMH
|
|

\
R e S
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oboMiny iHGopMalliero OyJo  3ampoITOHOBAHO

DBn BUKOPHCTOBYBATH nBa TUITH arcHTIB

_____ MainClientAgent Ta ListenerAgent. OcHOBHUM

Puc. 2 — CTpyKTypa cHCTeMH 3 BUKOPUCTAHHAM  3apnanHaM  MainClientAgent e B3aemomis 3
exunoi niargopmu KOpHCTyBa4yeM, I[epeaadya 3aluTiB 0 TpPyHu

areHTiB ListenerAgent, OTPUMAaHHI Ta

y3araibHeHHs iH(QopMmarii BiJ 1IMX areHTiB.
OCHOBHHMM 3aBJaHHSIM KOXXHOTO 3 areHTiB
ListenerAgent € B3aemonis 3 06a30i0 JaHUX Ha
By3Jlax CHCTeMH 1 Tmepenadya JaHUX arcHTy
MainClientAgent y BinmoBiap Ha ¥Woro 3amut. Ha
KOXKHOMY 3 BY3JIiB CUCTEMH, JI€ 3HAXOIATHCS 0a3u
JaHuX HEOOXITHO BCTaHOBUTH OJINH

BuxopucranHs gaHOTO MiTXOdy O peai3amii
3MEHIIIYE€ BHKOPHUCTAaHHSI PECypciB Ha eleMeHTax
CHUCTEMH, OCKIJIbKHM JIMIIE Ha OIHOMY BY3Ii
HeoOXxigHo Oyae 3amyckatu Itwiatdhopmy. Ha
IHIIUX BYy3JIax OyIyTh 3amyIleHi JUIIE OCHOBHI
areHTH, sKi micis peecTpauii OyayTh TOTOBI A0
pob6otu. [lo Toro  3HHMKae mpobieMa peaiizarlii
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ListenerAgent. MainClientAgent BCTaHOBIIOETHCSI
Ha THX BYy3JlaX, 3 AKUX HEOOXiIHO HAJaTH JOCTYII
JIO PO3MOAINICHUX JaHUX.

Ilicng BKIIOYEHHSA areHTiB, BCl areHTH
ListenerAgent, siki € B CUCTEMi, PEECTPYIOTHCS B
cepBici ‘“koBTHX cTOpiHOK”, ToOTO y DF. Lle
moTpioHo mis Toro, mob6 MainClientAgent mpu
HaACWJIaHHI 3alHTiB MIr MaTH aKTyalbHYy
iHpopMmalio Mpo iCHYIOYMX Ha JaHUH MOMEHT
aKTUBHHX areHTIiB B CHCTEMI.

Cxema B3aemojii areHTiB moka3aHa Ha Puc. 3
Ta OMMCaHa HUXKYE.

B3aemopisi areHTiB BigOyBaeThCsl HACTYIHUM
YUHOM:

1. Ilix gac 3amycky Bci areHTH ListenerAgent
PEECTPYIOTHCS HA CEPBICI YKOBTUX CTOPIHOK.

2. 3a gomomoroto TpadiuHOTO iHTEpdeticy
KOPUCTYBad BBOAWTH JaHi IS TOMyKy B 0a3i
naHux, Ha ocHOBI skux MainClientAgent dopmye
3aITuT.

3. MainClientAgent magcumae 3amut DF mms
OTPHMaHHS CIUCKY aKTUBHHUX AarcHTIB (B JaHOMY
Bunanky  ListenerAgent), ski  BiANOBINAIOTH
3aJTAaHOMY KPHUTEPIIO MOIIYKY.

4. DF  ¢dopmye BiAmoBime 1 HaJICHIIAE
MainClientAgent CITUCOK areHTiB, sIKi 3apeecTpOBaHi
B DF i BigmoBigaroTh 3a1aHOMy KPUTEPIIO MOIIYKY.

5. MainClientAgent ¢dbopmye MOBITOMICHHS 3
3aIUTOM Ta PO3CHJIA€ HOrO BCIM areHTaM BKa3aHUM
y cIUcKy oTpuManomy Bix DF.

6. ListenerAgent oTpuMye TOBIIOMIIEHHS 3
3anuToM Ta nepenae 3anut 10 CKB/I.

7. CKB/] 06pobitoe 3anuT Ta nepegae pe3ynbTar
areHty ListenerAgent: mani (7a) abo myctuit Habip
(7b).

8. ListenerAgent ¢opmye  BiAmoBimp 10
MainClientAgent i Hamcuae oMy MOBiTOMIICHHS 3
BKJIaieHNMH naHuMU (8a) abo 3 Tekcrom “No data”
(8b), skI10 B 0a3i maHUX OyJIM BiICYTHI JaHi.

9. MainClientAgent MPOBOJHTH 00poOKy
MIOBIIOMJIGHh OTPUMaHUX BiJ KOXKHOTO 3 areHriB,
dbopMmye pesynapTyoumii HaOip MaHUX SIK €IUHY
TAOJUITIO Ta BUBOAMTS ii Ha €KpaH.

3. PEANI3ALIA TA 3ACTOCYBAHHA

Hns peamizanii MyJIbTHareHTHOI CHCTEMH OyIIo
obpano turatdpopmy Java Agent Development
Framework (JADE), sxa cTBOopeHa 3TiIHO
cnermdikariit FIPA [10,11] Ta moOynoBana Ha MOBI
Java [12]. [nardpopma JADE (ax cepenoBuiie
(hyHKITIOHYBaHHS areHTIB) CKIATAETHCSI 3 CHCTEMH
KOHTEHepiB, po3nojileHnx y Mepexi. Koxna
miatpopma 000B’SI3KOBO Ma€e TOJOBHUI KOHTEHHED,
SKMA TpPEACTaBiIsi€E COOOI TOYKY IOYATKOBOTO
3aBaHTaKCHHS TIaTHOPMH. Bukopucranus
miatpopmu JADE nist BupilieHHS mocTaBiIeHOT

3amadi JTIOMaTKOBO OOYMOBIIOETHCS THM, Mo Java
JTO3BOJISIE BUKOPHCTOBYBaTH apaiisepu JDBC mns
3’¢HaHHSA 3 0a3010 JaHWUX, II0 B CBOI 4Yepry
JTO3BOJISIE areHTy, NOOYyIO0BaHOMY Ha TutaThopMi
JADE, Oytu nesanexxnum Big tunmy CKBJ, ska
BUKOPHUCTOBYETHCS B CUCTEMI.

3amutH Ha OTpUMaHHSA JdaHuUX (OPMYIOThCS
areaToM MainClientAgent y BHIJISAI  3aMuATy
CTaHIapTU30BaHOI0 MOBOIO SQL 1 mepemaroThest 10
areHtiB  ListenerAgent. Arentu ListenerAgent
BUKOPHCTOBYIOTh II€H 3aIllUT JJISi OTPUMAHHSA JaHWX
3 BJI. Ockinbku SQL € 0OCHOBHOIO MOBOIO 3aIlHTiB
no 0a3 JaHWX B TEPEBaXKHIM OUIBIIOCTI CydacHHX
pemsniinux CKBJl, To me monermrye 3aBmaHHS
pO3pOo0KH dhyHKil B3aEMOJIIT arcHTIB
MYJITHAreHTHOI cuctemu 3 pisHumu tunamu CKB/I.
To6to Hezamexno Bix tumy CKBJI, xoxHa 3 HHX
po3ymie oauH i To# ke SQL 3amuT 0HAKOBO.

B3aemomist Mik areHTamMu BinOyBaeThCcsS 3a
nmoromororo MoBu Agent Communication Language
(ACL), crammaptuzoBanoi FIPA [10]. Hmxue
MoKa3aHa CTPYKTypa TMOBIJOMJICHHS OIKMCaHa B
crannapti FIPA, B skiii mOBiTOMIIEHHS BKJIaIAIOTHCS
OJIHE B iHIIE, 3HU3Y BroOpy, YTBOPIOIOYH CBOTO POAY
“HaIMEPEKHUN CTEK” MPOTOKOJIIB OOMIHY 3HAHHIMH
[13]:

o  Envelope — KOHBEpT, KUl MiCTUTH TTOJIS:

OBINpPaBHUK;
OonepKyBad;
OTUII TOBIJOMJIEHHS.

e  Message — NOBIIOMIICHHS, ONMKMCaHE MOBOIO
ACL, sixe MICTHTH B COO1 HOJIA:

OMOBa BHpa)KEHHS JIaHUX;
OTHII KOJIyBaHHS JIaHUX;
OOHTOJIOTiII —  OIHCYE

OBIIOMJICHHS.

e Content — BMiCT NMOBIJOMJICHHS, OIIICYETHCS
MoBor0 CL Ta MicTUTB B c00i mmoJIs:

OaHi;
O3HaHHA ((pakTH, IpaBUiIa, 3aIIUTH).

e Symbol — cUMBOIH, MO MICTATHCS B OMHCI
CL, MOXXyTh BiZIITOBiaTH TICBHIH OHTOJIOTII.

B 3ampomoHoBaHiii MyJbTHAreHTHIH CHCTEMI
JlaHl B TIOBIJOMJICHHSX TEPENAIOThCS OMHCAHUM
Hk4de crocoooM. 3amut Big MainClientAgent mo
ListenerAgent Ta moBinomienHs Bin ListenerAgent
PO BiJACYTHICTh JaHUX 1 MOMWJIKH, OTPUMAaHi Bix
CKB/l, mepenmatoThCcsi SK TEKCTOBI NaHI Ha piBHI
Content ommcanoi Bumie iepapxii. [loBimomieHHS,
SIKI MICTATh JaHi, oTpuMani 3 B/, nepenaroTbes Bix
ListenerAgent no MainClientAgent y Burasai
00’exra Java Collection Ha piBHI Envelope.

Hani, orpumani BiI  KOXHOTO  areHTa
ListenerAgent KOHCONIIYIOTBCS 1 BUBOISTBHCA Y
BIKHO TpadivyHOTO iHTEepdeiicy y BUTIANI TaOmuIl
(puc. 4). CopryBaHHSA 1 QUIBTpaIlis OTPUMaHHUX
JTAHUX BiJIOYBA€ThCS 3 BUKOPUCTAHHSIM CTaHIAPTHUX

Ha0ip CHUMBOJIB
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MeToAiB TpadidHOT KOMIIOHEHTH javax.swing.JTable.
IMapamerpu mimkatodueHHs areHra ListenerAgent
no konkperHoi CKBJl 3apmatotbes y  daiimi
KoH(iryparii, e i Bkasyetbcs tum camoi CKB/I.
Peamnizaris 3aMpONOHOBAaHOTO MiAXOY
po3rnAganach Ha TPHUKIAAl CTBOPEHHS CHCTEMH
JOCTYITy IO PO3MOAUIEHUX 0a3 JaHWX YIPaBIiHHS Y
CIIpaBax 3axHMCTy HACEJICHHS BiJ HACIHIIKiB aBapii Ha
Yopuoounechkiii AEC M. KwueBa. IcHyroue

skocti CKBJ] BukopuctoBytoTh HacTitbHy CKB/]
MS Access. [HhopmaniiiHa cucTemMa IIEHTPaIBHOTO
migposainy koHcomigye ingopmanito B CKBJI
Oracle, ans 40ro Bpy4YHY MPOBOJSTHCSA HACTYITHI
omepariii: iHpoOpMaIlis BUBAHTAXYEThCS 3 0a3 JaHUX
paiioHHUX MiAPO3IiTiB, MEPEAAETbCA Ha 30BHIMIHIX
HOCISIX 7O MEHTPaJbHOTO IMigPO3JaiTy, a TOTIiM
3aBaHTAXYETHCA 1o CKb/| LIEHTPAIILHOTO
migpo3ainy. Ile o0yMOBIIOE CYTTEBI 3aTPUMKH B

lH(l)OpMaulﬁHe CCPCAOBUIIIC YIIPABIIHHA B LUIOMY OHOBIJICHH1 lH(bOpMa]_Ill Ta HCAKTYaJIbHICTb
MIPEACTaBIIIE CcOO0I0  CYKYIIHICTh HE3B’s3aHMX  iH(opMmarlii, mo 30epiraetbcs B 0a3i  mgaHHX
3acTapuinx lHq)OpMaHII/IHI/IX CUCTEM MAPO3AUIIB, SAK1 LOCHTPAJIBHOT'O M APO3a1TY.
TCPUTOP1AJIBHO PO3NOAUICHI IO paﬁOHaX MiICTa Ta B
P
®aitn Mowyk Pesynetatw [onomora I
s id surname name second_name at_ktg at_num
Mpizsiuie: IBaHoE 302e====— [IzaHoE AnaTonii 5 — 1=
302=——=—=—  (IgaHOB CnexcaHap et |- o—
In's: 30Z2=—=s——  [5aHOE Bonogumip [ — e —
] 30 2= = .. |IeaHoB Bonoaumip 1— [} ——
Mo BaTbrosi: 302 .. [IsaroB Irop fe—=s [—— =
. 302 . |IBaHoB EBreq M———— | — [ —
iErEmE T 30Z -. [lBaHOB Cner e [—— =
: 3020 IsaHoB BikTop e — e — —
AADSC: 302== IBaHos EBren = == [
T 30 2= IBaHOE AHETOMR =—o 3= —
302 IBaHOE CBreH flame— f— —n E___—
30 2=smg IsaHoB fleHnc M f— — | C—
" BuonaTi rowyk | [ OUHCTUTH Moy ] 302=x I5aHOB Muxain Co——— | —
302== . |IeaHoB Opii LS—— — ) s =
302== .. [[BaHoB AHaTOmR Co——m |2= ==
Hypran 302=—" " [IeaHoE Biranii — P ==
Amount of agents the query will be send to: 1. 302=—=—==..(IBaHoB Onerdiit [— — =
. ..|IBaHoE Murona | = =
jf“t" L= = . [IsaHoB Irop [ i —
Query have been successfully sent. 302== IBaHOE Banepii =" == E ———
""""""""""" 30 2== IEaHOB BonoguMmp M (= P —
Haiving for seply... 302e=———==  [gaHOB Ceprii [ — = I—
Beceived message with data frem: la

Puc. 4. I'padiunmnii inTepdeiic kopucryBaua.

Hns opranizanii goctyny o ingopmanii 3 6a3
JMAaHUX paloOHHUX TIAPO3IUTIB  3alpPOTIOHOBAHO
BUKOPUCTOBYBAaTH  ONHWCAHy  BHIIE  CHCTEMY.
Ockinekn BoHa He Oyne mnoTpeOyBaTH 3MiHH
ICHYyOUMX 1H(QOpPMAIIfHUX CUCTEM Ta J03BOJIUTh
CYTTE€BO MiJBUIIUTH OINEPATUBHICTH OTPHUMAHHS Ta
aKTyanbHICTh iHpOpMamii Imsa poboTH MmocagoBLiB
LIEHTPAITBHOTO MiAPO3ILTY.

4. BACHOBKMU

3anpornoHoBaHUi B poOOTI MiIXix A0 CTBOPEHHS
pO3MOAUIEHNX ~ CHCTeM  OOMIHY  JaHWMH 3
BHKOPHUCTAaHHSIM areHTHUX TEXHOJOTIH J103BOJIsIE
BHpINIyBaTH 3ajadi JgocTymy Ta poboTu 3
iHdopmarli€ro 3 rereporeHHuX 0a3 MaHWX Ta 3HSITH
npobyieMy — B3a€MOJIl 3  JaHUMH  3acTapiiux
iHpopMaLiiiHux cucteM 0e3 HeoOXigHOCTI iX
nepepoOku. PeamizoBaHa Ha 0a3i IOTO MiIXOAY

cucremMa moOyaoBaHa 3 BUKOPUCTAHHSIM TEXHOJIOTIH
Java, 110 103BOJIsIE BUKOPUCTOBYBATU TaKy CHUCTEMY
Ha Oynp-skiii mnardopmi, Ha sKiH € MOXIUBICTH
samyctutd Java Virtual Machine. [lns 3’enHanHs
areatiB 3 CKB/l BHKOpHCTOBYIOTBhCS JpaiiBepu
JDBC, mo m03BOJIsE MAKIIOYATA areHra A0 OyIb-
axoi CKBJl, ans sikoi peanizoBani npatisepu JDBC
Ta siKa MiATpUMY€e MOBY 3anuTiB SQL.
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lMucbmeHHuUl B’ssyecnas
KOpitosuy, cmydeHm IHcmu-
mymy  meneKkoMyHikauitiHux
cucmem HaujoHarnbHO20 mex-
HiYHO20 yHIigepcumemy YKpai-
Hu “Kuigcbkuli nonimexHiqdHuUl
iHcmumym”, B 2009 poui
ompumas Keariikayiro 6aka-
naspa 3 menekomyHikauil. Ha
OaHuli 4ac HasyaembCsi 8
Mmaegicmpamypi  IHcmumymy — merneKkomyHikauitiHux
cucmem HaujiorarbHoz2o mexHIYHO20
yHisepcumemy Ykpainu “Kuigcbkull rnosimexHiyHud
iHcmumym”.  Haykoei  iHmepecu:  po3nodineHi
iHgbopmauitiHi cucmemu ma 6a3u OaHUX, aceHMmHi
cucmemu.

TepHoesol Makcum HOpi-
toeu4, K.m.H., c.H.c. B 2002
poui 3akiH4yue HaujoHanbHuUl
mexHi4yHul yHieepcumem
YkpaiHu “Kuiscbkul rionimex-
HiYyHUU iHcmumym” ma
ompumas Kearichikauiro
Mazicmpa ripuknadHoi Mame-
Mamuku 3a creuyianbHicmo
iHpopmamuka. B 2007 poui
3axucmus KaHOudamchbKy
oucepmavuito 3a crieujanbHicmo “Aemomamu3o8aHi
cucmemu yrpaeriHHs | rnpo2pecusHi iHgbopmauitiHi
mexHonoeii”. B 2010 poui ompumag 38aHHS
cmapwoao Haykogoao  cnigpobimHuka. 3apa3s
Has4Yaembcsi 68 QokmopaHmypi HauioHarbHO20
mexHiyHo20 yHieepcumemy YkpaiHu “Kuiecbkuli
nonimexHiyHul  iHemumym”.  Mae 6nusbko 80
Haykosux pobim. Haykoei iHmepecu: po3rnodineHi
iHgbopmayitiHi cucmemu, iHmenekmyarnbHi cucmemu
niémpumku  npuliHammsi  piweHb, mobile  grid,
pervasive computing.
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Abstract: The paper presents the implementation of system for access to the information in distributed information-
telecommunication environment with heterogeneous databases using multi-agent approach. Different ways for multi-
agent system construction were considered. It was developed a scheme of interaction between agents in the proposed
system. The approach aims to improve the efficiency of data access in heterogeneous information systems without the

necessity to change them.
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1. INTRODUCTION

The integration of information and computing
resources in a single environment is one of the most
important areas of modern information technologies.
Rapid development of global information and
computer networks leads to a paradigm shift in the
data accessing, collecting, storing and processing.
This trend has been seen to exclusively distributed
schema of designing, supporting and storing
resources [1]. At the same time there is a desire to
virtually merge information resources at the level of
access [2, 3].

Information resources often stores in relational
databases (DB) of various heterogeneous systems
[4]. It causes difficulties and in some cases
impossibility to merge such databases into a single
logical database using standard tools provided by
database management systems (DBMS) [5]. On the
other hand, existing approaches to the information
integration of such systems require modifying or
changing existing software [5, 6], which, at the same
time, requires considerable financial costs. Thus, the
union of databases, which are parts of the existing
automated systems, at the level of access to data is
actual issue.

2. MAIN PART

This issue in general cannot be solved by using a
monolithic system. The solution of this problem,
which is proposed in this paper, is to develop an
approach to the design of a multi-agent system
(MAS), which is formed by a group of interacting

intelligent agents. The main functionality of the
system being designed is to provide an access to
information  from different databases in the
distributed environment. Multi-agent system has the
ability to self-repair and resistance to failure due to
sufficient supply of components and self-
organization. The main characteristics of the
components of this system can be identified as [8]:
autonomy, limited notion of agents about the
structure of the whole system and decentralization of
control. As the operation environment of the MAS is
used an agent based platform, which is a basic tool
for developing MAS and allows user to create,
destroy, interpret, execute and transfer agents.
Agents who are just registered with a platform can
interact with agents that are already registered on the
same platform. There is the possibility of interacting
between agents that are registered on different
platforms.

In process of developing of proposed MAS we
should consider the requirements, which are defined
by the task:

e Geographically distributed nature of the
corporate environment;

* The need to interact with different types of
DBMS, including desktop DBMS;

* The need to support scalability and flexibility in
case the structure is changed.

In the process of solution of the problem there
were offered two architectural approaches to
building MAS: multi-platform (Fig. 1) and single-
platform (Fig. 2).

To realize the task the second approach has been
chosen. It uses a single platform, because it is less
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resource-intensive and easier to implement

comparing to the first way. Reliability of the system

was improved by running a backup platform, to
which all agents will switch automatically in the
event of unavailability of the main platform.

To build the multi-agent system for information
exchange it was proposed to use two types of agents,
which  named as  MainClientAgent  and
ListenerAgent. The  main  objectives  of
MainClientAgent are to provide the interaction with
user, to transfer requests to a group of ListenerAgent
agents and to summarize data received from these
agents. The main objectives of ListenerAgent are to
interact with the database on the nodes of the system
and to transfer obtained data to MainClientAgent in
response to its request. At each node, where the
database is located, it should be installed one
ListenerAgent. MainClientAgent should be installed
at those nodes where the access to distributed data
needs to be provided.

After turning on agents, all ListenerAgent agents,
which are in the system, register in yellow pages
service (DF). This is a guarantee for
MainClientAgent that it will have the relevant
information about the currently active agents in the
system at the moment when it has to send requests to
all ListenerAgent agents.

The scheme of agents’ interaction is shown in
Figure 3 and described below.

1. When ListenerAgent has been started it registers
with a yellow pages service.

2. Using the GUI user enters search parameters.
MainClientAgent uses search parameters to form
a request.

3. MainClientAgent requests DF for a list of active
agents (in this case ListenerAgent agents list),
that matches specific search criteria.

4. DF creates and sends a response to
MainClientAgent with a list of agents which are
registered in the DF and meet specific criteria.

5. MainClientAgent generates a request message
and sends it to all agents listed in the list received
from the DF.

6. Each ListenerAgent receives a request and passes
the query to the database it is connected to.

7. DBMS handles the request and sends the result to
ListenerAgent: a set of data (7a) or an empty set
(7b), if no data was found.

8. ListenerAgent creates and sends to
MainClientAgent a message with an attached
data set (8a) or with the text “No data” (8b), if
the data was not found in the database.

9. MainClientAgent handles messages received
from each ListenerAgent and forms the result
data set as a single table and displays it on a
screen.

3. IMPLEMENTATION AND
APPLICATION

To implement the proposed multi-agent system
Java Agent Development Framework (JADE)
platform has been chosen. It claims to comply with
the FIPA specifications [10, 11] and fully
implemented in Java language [12]. JADE contains
with a set of containers that are distributed in the
network. JADE as a tool for agent development and
as a environment for running agents is suitable for
implementing the proposed approach because we
can use JDBC drivers for database connection,
which allows the agent, that was built on JADE, to
be independent from the type of database used in
the system.

Implementation of the proposed approach was
considered on the example of developing a system
that handles an access to distributed databases of
Main Department of the executive agency of the
Kyiv city council (Kyiv City State Administration)
for population protection against the Chernobyl
Catastrophe after-effects. Existing information
environment of the department is a set of legacy
unrelated information systems of the department’s
units that are distributed geographically in the city
and use MS Access databases. The information
system of the Main Department consolidates
information in Oracle DBMS. Now all operations
of information consolidation are made manually.
To do this it is needed to hand held the following:
unload the information from the regional
department’s databases, transmit it to the main
department and download to the central database
unit. It causes significant delays in updating the
information.

To improve accessing the information from
databases in regional departments there was
proposed to use the system described above.

4. CONCLUSIONS

Proposed approach allows solving the problems
of access to and works with information from
heterogeneous databases, and removes the problem
of interaction with the data in the outdated
information systems without the need for their
modification. System based on this approach is built
using Java technologies, which allow developer to
use such system on any platform on which can run a
Java Virtual Machine. To connect agents with
DBMS the JDBC drivers are used, that give the
possibility to connect an agent to any database for
which JDBC drivers are implemented and which
supports the SQL.
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