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Abstract

The report considers to the task of functioning efficiency increase and scaling of situation mobile computer networks
(SMN) in conditions of high dynamic of their nodes by realization of self-organization network mechanism on the basis of the
use of information multiagent technology. There had been analyzed the self-organization principles of the natural agent sys-
tems. There had been developed the models of intelligent routing agent and decentralized routing based on agenis process in
SMN.

3 WHPOKUM PO3NOBCIOIKEHHAM MEPEHOCHHX KOMII'I0TEpPiB BHHUKIA BUMOra CTBOPEHHA Ha X 0CHOBI MO-
OUILHHX KOMI'IOTEPHUX MEpeX, 31aTHHX posropraThcs Oes OyIb-AKOro nonepeanboro KoHgirypyBanHs, Harme-
pea cTBopeHoi iH(pacTpyKkTypH abo ueHTpanizoBaHoro aaminicTpysanus. Taxi mepexi orpumanu Hassy ad hoc,
TOOTO cHTyaTHBHUX MODOITEHHX Mepek (CMM). Ipo akTyansHicTs iX po3po0KH CBITYNTE CTBOPEHHS ClELialb-
Hol pocniguuuskoi rpymu 1IETF Ta uganus B 1999 p. cneniansHoro crangapty Iareprer RFC2501, ne CMM
BU3HAYAIOTHECS AK ABTOHOMHI CHCTEMH. IO CKIAAIOTHCH 3 PYXIHBHX BY3IB, KOXKEH 3 SKUX MOXKe MIATH 9K Ma-
pUIpyTH3ATOp i 3AiliCHIOBATH Mepeladi MAKETIB 33 MPHHLMIOM ,,TOYKa-TOYKa", He noTpebyroui Oyas-akoi 3a-
ranbHOT TOUKH focTymy. ['070BHUMY 3aMOBHHKaM# I0CHikeHb i cnokuBadaMu CMM BrcTyTIaloTh BilichKoBI,
OCKIJILKM LiHH Ha obnagHanHs g 0e3ApOTOBUX MOOLTBHUX MepekK TOKH 110 HaATO BUCOKI Ul MacoBOro PUH-
KY.

HosineHe nepecysanng By3nie CMM poOuTh Haa3BMHaiiHO CKIaJHOW 3a4ady MaplupyTwsauil NakeTis,
OCKUTEKH ONTHMAIBHUI Y JaHy MUTh MapiipyT MOXKe B3arali 3HWKHYTH Bike HacTyrHoi muTi. Kpim Toro, anro-
PUTMH | MEXaHi3MH, IO peanizyloTh MepekHi QYHKILT, MOBMHHI ONTHMI3yBaTHCA 3 TOYKH 30pY €HEProCHoKH-
BaHHA, Y 3B’ 43Ky 3 MaJlOI0 EMHICTIO aKyMyIATOpHUX Oatapel pyxaHBHX By3/iB. [Ind 3MEHIIEHHS eHEPTOCIIOKNI-
BaHHs i obnacti iHTepdepenuii curnanis, CMM BHKOPHCTOBYIOTE TPaH3UTHI Mepenadi, o me Ginbue ycknai-
HIOE MapIIpyTH3aLI0,

[po6nema mapmpyTH3alUii B yMOBaX PyXJIMBOCTI BY3/1iB MOXe OYTH BHpillieHa Jinile BiIMOBOKO Bijl BH-
KOPHCTaHHA U1 TPHIHATTI pilleHs MapupyTH3auii 6y/ib-akoi rnodansHol iHdopMallii, po3noBCIOKEHHS SKOT
TiepeBaHTAXKYE CHCTEMY 1 MOJKe He BCTHTaTH 33 WIBHAKWMHA 3MiHaM# Tomosorii Mepesxki. Bumory aenentpanizarii
YTIPaBJIiHHEA MOKHA 3a[10BOJILHHTH BHKOPHCTAHHAM MYJIbTHATEHTHOI TEXHOJIOr, o noTpebye CTBOPEHHSA Crie-
HiaJlbHUX areHTiB MapLIpyTH3allii, AKi MpH MpOCTiil CTPYKTYpi Ta hyHKUIOHANBHOCTI, MOTIINM OH Y npoleci cBoel
B3aEMOJIii eMEpPIKEHTHO MOPO/KYBATH 3AAaTHICTL CHCTEMM JI0 CAaMOYTIPABIiHHA Ta 1l aIaNTHBHICTE 10 AHHAMIY-
HO 3MiHIOBAHOrO CEpe/IoBHINA,

TeopeTudannil aHami3 Ta KOMIT FOTepHe MOJIETIOBARHS CyJacHHUX MpoTokois MapmpyTuzanii CMM noka-
3aB iX MOraHy NpUATHICTE 10 (QYHKIIOHYBaHHS B YMOBAX BHCOKOI pyXIHBOCTI By31iB, IIpoakTHBHI NpoTOKOIH
YTPHMYIOTE iH(OPMALI0 MapupyTH3awii B KOKHOMY BY37i Mepexi, nepeiarodi indopMairo npo Oyap-aki 3Mi-
HHU Tl TONoJNOriT yciM By3naM, IO MPH YACTHX 3MIHAX TOMONOTII MepeBaHTakKye MEpexy nepelaBaHHAM HAATO
BETMKMX MacwBiB iHhopmauil. PeakTHBHI MPOTOKONM 3iiCHIOIOTL MOMIYK MapupyTy GesnocepeiHso nepen
MoYaTKOM fepejayi, 30epiraioun 3HauHO MeHIIe MaplIpyTHOT iH(opMalii B KOAKHOMY BY3/1i. Ajle BOHH MalOTh
3HAYHY 3aTPHMKY Ha MOLTYK HOBOrO MaplIpyTy i MPH YacTHX 3MiHAX TOMOJIOTIT MEPEeBAHTAKYIOTE MEPEXY reHe-
pali€l0 HaaTo BEMHKOI KiTbKOCTI ITMPOKOMOBHHX MOBiZOMIeHb Momyky. ['iOpHIHI MPOTOKONH HaMararThes
3a0e3MeunTH ONTHMANTEHE CHONIYHeHHs PEakTHBHHX Ta NMPOAKTHBHHX BIIACTHBOCTEH, [0 MOKH HE A€ TMOMITHHX
pesyabTaTiB B yMOBax Bucokol pyxiusocti Byanie CMM. Lle 3yMoBmoO€ThCA MBHIKAM CTapiHHAM iHGopMaii
MapuIpyTH3allii, AKa B yMOBaX BHCOKOI PYX/IHBOCTI BY3/iB He BCTHFA€ OHOBIIOBATHCA, BHACHIIIOK YOTO MAKETH
JaHuX MepelaloThea HeiCHYFOUMMH HUIIXaMHU.

OTpuMaHi pe3ynbTaTH JOBENH, MO B YMOBAX BHCOKOT pyXJIHBOCTI BY3/iB MapmpyTi3anito CMM MoskHa
3a0e3revnTH THIIe Ha OCHOBI JEIEHTPaTi30BaHOT, 31aTHOI 10 caMOOpTaHi3allil TeXHoIOriT.

IMpoBenenuii aHanis AocHiIkeHb MPUHLMAIMIB CAMOOPraHi3allii MPUPOIHUX MYIBTHATEHTHHX CHCTEM I10-
Ka3aB, 110 1i OCHOBHHMH MEXaHi3MaMH €: CTIrMepris, AojaTHiil Ta Bin'eMHUit 3BOPOTHI 3B’ 43KH Ta Gananc Mik
BUKOHABYHMH Ta JAOCHIIHULUBKUMU TisIMU.

Jlns zabesneueHHs peanisailii HMX MeXaHi3MiB Oyno 3anmporoHOBAaHO MOMENbL areHTa MaplIpyTW3aril,
BHYTPIlIHI{l CTaH AKOT0 MOJXAETHCH YOTHPMA OCHOBHUMHA KOMITOHEHTAMH: MHOKHHOIO HOr0O CYCiIiB-areHTis, Mo
3HAXOMATLCA Y paiyci 6e3IpoTOBOro NepeaBaHHsM; MOIEIIIO TOKAITBHOIO 0TOMEHHS (OLiHKa Yacy TepeIaBaHHs
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TaKeTa JIOKATbHHMHA 3B’ A3KaMH, PO3Mip Yepr MakeTiB i T. iH.); 9aCTKOBHMH 3HaHHAMH Bill CYCiHIX areHTiB
(BMpaxyBaHa HUMH BapTiCThb MaplUpyTiB A0 MiCLb MPU3HAYEHHA) Ta JOKATI30BAHUMM BIACTHUBOCTAMU CHUCTEMH
(omiHKa Kpauoro HaCTYNMHOro Mepexoay Ao Micua npusHaueHHs). Lle 3abesneunno areHTy MOKIHBICTL OyayBa-
TH AK MOJIENb HOTO JIOKAJIBHOTO OTOYEHHA, TaK | BUPAXOBYBATH JIOKaJIbHI BIACTHBOCTI CHCTEMM Ha OCHOBI OTpH-
MaHHS YacTKOBHX 3HaHL MPO CepeloBWINE Bil cycindix areHTis. Jnd 3abesrmedeHHs MOKIMBOCTEH areHTam
CMIBNPAIIOBATH Ta KOOPIWHYBATH CBOI il T NPUCTOCYBAHHA Ta MOJIIMIEHHA KOJEKTHBHOI MOBEiHKH Mapli-
pyTH3allii B IHHAMIYHOMY cepeIoBuuli, Oy10 po3pobieHo MOETh MYJIbTHATEHTHOT JeLeHTPaTi30BaHol Mapi-
pytusauii B CMM, aka 3abe3zneuye MOKIUBICTR afanTallii CHCTEMH MapLIPYTH3allil 3 TOYKH 30py MOKpallleHHs
1i GakaHMX BlacTHBOCTEll Y MOTOYHOMY cepeloBHILi. [l boro BU3HAY€HO (DYHKIIIO0 KOPHCHOCTI CHCTEMH, L0
BHMIPIOE AKICTH CHCTEMHOT BNACTHBOCTI [T OKPEMOTO CTaHy CHCTEMH i cHcTeMHOTo cepenosima. Koncencyc
areHTiB BiJIHOCHO CTaHy CHCTEMH i CepeOBHILa, BU3HAUEHO AK Pi3HULIO Mix TX BHYTpilIHIMK cTaHaMH. OCKilb-
KH CTPOruii KOHCEHCYC BUMara€ CHHXpPOHHOTO OTPHMaHHA BCiMa areHTaMH rio0anbHUX 3HaHb CHCTEMH, B Ha-
WIOMY BHIAJIKY areHTH HAMAraoThesa J0CATTH Jklle NoKani3oBaHnX (Gopm cabKoro KOHceHCycy B Mekax Hepe-
JIMKHX TPYTL.

Mopenb noBeAiHKH areHTa, 10 HAMAraeThCA MOKPAIINTH KOPHCHICTh CHCTEMH B HATAHOMY Cepe/loBuILL,
BH3HAYEHO TphOMa (DYHKIISAMHE:

IM={q,c.x },

ae q — (yHKIIs OLiHIOBAHHA KOPHCHOCTI MOMIIMBUX Y TIOTOTHOMY CTaHi Iiif;
¢ — tynkuis BuGopy KOHKpeTHOT 1ii;
X — BHKOHaHHA BiZiOpanoi ail,

Bubip aii 3ailicHr0eThbCs Ha OCHOBI 3HAYeHHA OLIHOYHOT QYHKUIT 3 TOYKH 30py KopHCHOCTI cHcteMn. Ya-
CTKOBE YABJIEHHA CHCTEMW areHTaMW 00yMOBITIOE HETOUHICTH OLIHOK KOPMCHOCTI, II0 MPHMYIIYE iX MOCTiHHO
37ificHIOBATH BHGIp MiX BUKOHAHHAM il MapLupyTH3auil Ta JociKeHHsSM HOBUX CTaHiB, KUl BUKOHYETLCS Ha
OCHOBI iMOBipHiCHOT Mozeni Bubopy Bumy mil. OHOBJeHHA BHYTPIUIHLOIO CTAHY areHTa 3JiiiCHIOETHCS Ha OCHOBI
OTPHMAHUX MOBIIOMIIEHb 3BOPOTHOIO 3B A3KY Bill CYCIJIHIX areHTiB Ta BAaCHOro J0KaJbHOrO OTOMEHHS, IO Ha-
A€ MOKITMBICTE TPYIIaM areHTiB J0CATTH Aedkoi (JopMH KOHCEHCYCY BiJHOCHO iX CTaHy Ta CTaHy iX CepenoBw-
ma, Jlonatwiii Ta Bin’eMHuit 3BOPOTHIIT 38’ A30K, BIAMOBIAHO, MiACHIIOIOTE a0 Mocaabno0Te BUOIp 1iif arenTa-
mi (puc.1).
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Puc.]. 3BopoTHi 38’ A3KH Y CHCTEMAX MapIupyTH3amii

OOMekeHH BeTHIWH BiIXWICHHS JacTKOBHX YABJIEHb areHTIB Bill (JaKTHYHOrO CTaHY CHCTEMHOTO Cepesio-
BHIlIa 3a0e3neuye (PyHKIA nocnadleHHs, SKa 3aCTOCOBYETBCA KOAKHHM areHTOM /10 CBOTO HacTKOBOTO ysBieHHs. [Tpn
LLOMY MiITPUMKaA CTIIfKMX cTaHIB areHTiB BUMarae MocTiifHOro MoTOKY MOBiIoMJIeHb 3BOPOTHOIO 3B'A3KY Bill cepenio-
BHIIA i iHIIMX areHTiB. 3a BiIcyTHOCTI Tpadiky MapmpyTH3allii, peiiTHHT MapIpyTy TIOCTYTIOBO 3MEHIITYEThCS | Map-
WIPYT BHITY9a€ThCA 3 TAOIIALI MapIIpyTH3aLLii.

3anponoHoBaHi MOJENi IHTeNeKTyalbHOTO areHTa Ta MyJbTHAreHTHOI JelleHTpali3oBaHoi MapupyTH3a-
uii 3a0e3nedyr0Th MOJKITMBICTH peanizallii BlacTHBOCTell Ta MexaHi3MiB caMoopranizauii CMM.

PesynbTaTi KOMIT'IOTEPHOTO MOJENIOBAHHSA 3alpPONOHOBAHOTO MiIX0My MiATBEpPAWIN #oro rnepesary B
YMOBAaX 3MiHHOI I'YCTHHH Ta pyxyiBocTi By3mie CMM.
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