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B pabore mpexcTaBieHbl OCHOBHBIE aKTyalbHblE CETEBbIE 3aladd, TpeOyrommue peuieHus B coBpeMmeHHbIX CAIIP.
PaccMOTpeHO MOHATHE CEMaHTHUKH CETH, a TAaKKe Harpy304HOW CIIOCOOHOCTH, HEOOXONUMBIX Ui OalaHCHPOBKH
Harpy3ku pacnpeneneHHbix CAIIP. Tlpumensiss GaliecoBCKMEe BEpOSTHOCTHBIC XapaKTEPUCTUKH K JAHHOW 3ajade
pelaeM ee KOMIUIEKCHO, C y4€TOM allpUOPHBIX BEPOSTHOCTEH.

KaroueBble cioBa: pacrnpenenennas CAIIP; cemanTuka cetw; 6alaHCMPOBKA; Harpy3odHasl CloCOOHOCTB; TeopeMa
baiieca.

B ccOs oOMeH mH(opMarmelt MexIy y3JamH, a Takke
HEOIIPENEeNICHHOCTh B BBIOOpE HAMIIYYIIEro MaplipyTa

BBenenune
JUIL CBSI3M y3IIOB CETH W OaJaHCHUPOBKH HATPY3KH.
OI[HOﬁ n3 Hambosee AKTyaJIbHBIX 3a/la4 CHUCTEM Hamuuue CEMaHTHKH, a TaKXxe NPUCYTCTBUE
aBTOMaTH3UpoBaHHOrO  npoekruposanus  (CAHP), HEOTPEICTIEHHOCTH HPU BHIIOTHEHHN 6GaTaHCHPOBKH
TPEOYIOIUX PEIIEHAs B HACTOSIIEE BPEMS SIBISETCS Harpy304HOH  CHOCOOHOCTHM  TIO3BOJISIET  OTHECTH
npoGnemMa  pacHpesieieHds — CEeTeBOro / Tpaduka JIaHHYIO0 3a1a4y K paspsay NP-monHbIX, a cMbICIOBOE
[CyxanoB,2012]. CyTs 3TO0i MpOOIEMBI 3aKITF0YaeTCs B 3HaueHHEe  MOXKHO  ONpeJeluTh,  OIUpasch  Ha
OFpaHH‘ICHHOﬁ Hany30‘lHOﬁ CIIOCOOHOCTH  KaHalia KJIACCUYECKYIO  3aaady KOMMI/IBOH)Képa [nyaHOB,
CETH, YTO NPUBOJIUT K 3HAUYUTEIIbHBIM 33JI€P3KKaM BCETO 2012].

nporecca pa3paboTKu KOHEYHOTO MPOIYKTa B CBOJHUT K
MHUHUMYMY 3(QQEKTHBHOCTh BBIUMCICHUH pPa3INYHBIX
y3JI0B KOHEYHOH cucTeMbl. CIIOKHOCTH TaKOH 3ajadd,
OpeXIe BCEro, 3aKJOYaeTcsl B HEOOXOAMMOCTH
KOMIUIEKCHOTO ~ THOAXOJa K  PEHICHHI0 IMPOOJIeMBI

Haepys’owaﬂ cnocobrocmoy — OIIMH M3 BaKHEHIIIHX
napamMeTpoB, HAIpUMEP U1 y3Jia CETH, HOKaSLIBaIOH.[I/Iﬁ
BO3MOKHOCTb MHepeaaqyu OIPCACIICHHOTIO KOJINYCCTBA
JAHHBIX B €AMHHUIY BPEMCEHH IO 3TOMY Y3J1y CCTHU 0e3

OaaHca Harpy3KM U B TOM YHCIE HCIOJb30BAHHE YiKe HOTCPb.

CYILIECTBYIOIIUX METO/I0B, OCHOBaHHBIX Ha PaccMOTpHM 33124y GAIAHCHPOBKH HAIDYSKH B
WCTIOJIB30BaHUA JIMHTBUCTUKM [Crerko,2006]. Onnako cerH COBPEMEHHOIT CAITP, HaTpUMep
HAWIy4IIero paciupejieleHns, NMPUMEHIMO K JIaHHOW [pE/HASHACHHOM /1A TPOGKTHPOBAHHA  CXEM,
npobreMe MOXKHO JOCTHYb, ITyT€M HCCIEIOBAHHS TPACCHPOBKH, KOMIIOHOBKH ¥ aHATH3A MEVATHEIX ILIAT.
00Iell CEeMaHTHKM CETH ¥ HCCIEJOBAHUS BOSMOXKHOCTH OGmas cTpyKTypa pacTpeIeneHHO CATIP
OaraHca HAarpy3KH B Pa3iMYHBIX y3JIax cHcTeMbL Ilpn NpecTaBena Ha prcyske 1.

0ajmaHCHpPOBKE B JaHHOM CIlly4ae MHCIIOJIB3YIOTCS Kak
MeToAbl 00paboTkM HH(pOPMAIMK TepefaBaeMol B
CeTH, TaK ¥ METO/Ibl, peaiu3yeMble HEITOCPEICTBEHHO B
xone  (YHKIIMOHUPOBAHUS YK€ pearu30BaHHOU
CETEBOM CEMaHTHUKHU.

1. Oco0eHHOCTH CTPYKTYPHI
pacnpeneaennoin CAITP

Ilon cemanmuxoti ceTH TIOHUMAETCS CMBICI H
Ha3HAu€HHUE COCTABISIIOMIMX ceTH (Y3JI0B) M HX
B3aumozeiicteue. [Ipouecc B3auMoJeHCTBUS BKIIIOYAET
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Hurepnpetatop

Cepeep Baset

CeTeBbl Mogene HARKH

Hropyanmo
HHaA D23

Pucynok 1 - Crpykrypa pacnpenenennoit CAIIP

BoimenmuM  HekoTOpbIe  y37BI  paccMaTpuBaeMon
CAIIP, sro: aBTOMaru3MpOBaHHBIE padouue MecTa
TEXHOJIOTOB M KOHCTpyKTOpoB (APM) cepBep 0a3
3HaHWH, (aiIoBBI cepBep, UHTEPIPETATOPBI CETEBBIX
mogeneit (MICM). MHreprperarusi ceTeBbIX Mojeseit
MpeAcTaBiIseT COOOH HMHCTPYMEHT Ul OTOOpaXKeHHSA
nporecca MonenupoBaHus B cpene CAIIP uacto ¢
UCTIOIb30BaHNEM IpauuecKoro n300paskeHnsT MOJCIIH.

Tunosas TEXHOJIOTHYECKast LIeTIOYKa
npoektupoBanus B CAIIP BkitodaeT caeqyroniye marm:

1) moaroToBky onmcanus netanu (APM);
2) rpaduuecKoe MOACINPOBAHHE;
3) rerepaiysi BOSMOXHBIX BAPUAHTOB PEIlICHNH;

4) BbIBOI pe3yJbTara, COXpaHeHHe Ha (ailioBoM
cepsepe.

‘YcTaHOBIIEHO 2004], 4TO
(hopmupoBanne MO CJIEA0BATEILHOCTH
TEXHOJIOTHYSCKUX TMEPEXOJ0B B CHCTeMax ¢ 0a3oi
3HAHUI OCYIIECTBISIETCS IIOJCUCTEMON JIOTHYECKOTO
BBIBOla 0Oe3 yd4yacTUs TEXHOJOra Ha  OCHOBE
WCIIOJIB30BaHus  0a3bl TEXHHMYECKUX 3HAHMH U
pe3yNbTaTOB aHAJIM3a TEKCTOBOTO OIMUCAHUS JCTaH.
Kpome Toro, Takke 0€3 ydJacTHs TEXHOIlora
MPOU3BOANTCS pacdyeT TEeXHUYEeCKHX TpeboBaHmil. Ha
OCHOBe WH(pOpPMAIMK C cepBepa 0a3 3HAHWUH CTPOUTCS

[Bamkesuy,

nHPOPMAITMOHHAS cpena TIPOCKTHPOBAHHS
[Cunmopxuna, 2014], a Takke peanusyeTcs JOTHICCKUI
BeiBOJ. MICM  wucmonp3yloTcs ISl OpTaHW3aIud

CIIOKHBIX NapaJuIeIbHBIX ¥ KOHBEHEPHBIX BBIYHCICHUIN
Ha OCHOBE TIPMHIMIIA TIOTOKAa [aHHBIX [BamkeBud,
2004]. C TexHUYECKOM CTOPOHBI Y3IIbl paclpeneNeHHON
CAIIP npeacrasnensl PC — coBMectumbivu [I9BM B

- 586 -

KOH(HUTypaIiu, COOTBETCTBYIOIIEH (YHKIIMOHATBHOMY
Ha3HaueHWio y3na. Tak, Hampumep, cepBep 0a3bl
3HaHHUI 110 OTHOLICHHUIO K JPYTHM y3JIaM JOJDKEH UMETh
Oonpmmii 00bEM BHEIIHEH WaMATH JUIS XPaHCHUS
WHTCHCUOHAIBHBIX W JKCTCHCHOHANBLHBIX 3HAHUUA U
Ooiee BbICOKOE OBICTPOJICHCTBHE.

2. BbluncjieHne HArpy304Hoii COCOOHOCTH
CeTH ¢ ucnob3oBanuem baiiecoBckoro
MOAX0/1a

Brlie OGOCHOBaHO, YTO BBIYUCIICHUC Harpy30qH0171
CIIOCOOHOCTH CETH SIBISIETCS OHHOﬁ N3 TaKHuX IIJI0XO

(dopmamm3yeMBIX 3a7a4. BerymcieHne Harpy3odHOU
CHOCOOHOCTH CETH IpeAroiaraeT HCIOoIb30BaHNe 0a3bl

3HaHMH ¥ y4deTa  pa3iIW4HBIX  AlOCTEPHOPHBIX
BEPOATHOCTEH  IUI1  ONpPEAEHCHUS = HMEIOIINXCS
HEOMpPEeIEeNCHHOCTEH, BIUAIOIIUX Ha  IMPOMYCKHYIO

crocobHocTh cetu. Vcnonb3oBaHue TeopeMsl baiieca
[ConoBbeB,2012] nmaeT BO3MOXKHOCTH HCIOJB30BAThH
BEPOSTHOCTh THUIIOTE3  C  y4YeTOM HaOIIoJaBIIerocs
pe3yibrara OIbITa.

Pucynok 2 - I'pad ¢parmMenTa ucciemxyeMoit ceTi

VYcnoBHas BEpPOATHOCT MOXKET HAXOAMTHCS Kak
OTHOIIICHHE BeCa ydYacTKa CETH, HPOXOMAIIEro depes
BEPIINHY, C COOTBETCTBYIOIIEH THIIOTE30M, K BECY BCETO
BEpOATHOCTHOTO rpada. PaccMorpum mpumep, Korma
W3BECTHA MPOIYCKHAs CIIOCOOHOCTh TpPEX YYacTKOB
cetn. O003HaYMM WX dYepe3 OTHOLIEHHWE K oOmei

CyMMAapHO#l TIPOIYCKHOM CIIOCOOHOCTM  BCEX Tpex
YYaCTKOB, TaK 4TO:

P(Hl) — IpOIyCKHas CIIOCOOHOCTb HEPBOTO
ydJacTka ceTH,

P(HZ) — TlpomyckHas CMOCOOHOCTh BTOPOTO
y4acTka ceTH,

P(H3) — IlpomyckHas cHOCOGHOCTh TPETHErO

y4acTKa CCTH.

P(H,)=0.25,



P(H,)=0.35,
P(H;)=04.

a TaK)Xe U3BECTHBI BEPOSTHOCTH MPOXOXKICHUS CUTHAJIA
B CETH paBHBIC COOTBEeTCTBeHHO 5%, 4% u 2%
coOTBeTCTBEeHHO. ['pad nccienyemoii cetu npencraBieH
Ha pUCyHKe 2 .BbIBUTaeM TpU TUIIOTE3BI:

- H,= {curnan npomuren gepe3 mepBbIi yIacToK

ceru},
H,= {curnan npomen yepe3 Bropoii y4acTok

ceTu},
- H,= {curnan npomexn yepe3 Tpernii yqacTox

ceTu},

TOTA TOCTANPHOPHBIE THUIIOTE3bI BEPOITHOCTH IPHMYT
BUJI:

Pl(A/ Hl) — Cursan ycmeurHo mpoiuesn IepBBId
Y4acTOK CEeTH, Iepenada yepes yaactok HiA.

PZ(A/ H2) — CurHan ychemiHo mpomiea BTOpOii
YYACTOK CETH, Tepeada yepes yaactok HoA.

R_}(A/ H2) — Cursan ycmemrHo Mpolen TpeTuit

Y4YacTOK CeTH, Iepenada yepe3 yqactok HsA.

R(A/H,)=0.05,
P,(A/H,)=0.04,
P(A/H,)=0.02.

COOTBETCTBEHHO. TOraa JIeTKO MOXKHO —OIPEACTHTh
BEPOSITHOCTH TOTO, YTO TIEPETAHHBIA CUTHAJ TI0 OJJTHOMY
W3 TpeX KaHaJOB M BHIOpaHHBIA CIy4alHBIM 00pa3oM,
Oyzer mepenas:

P(A)= P(H,)x P(A/H,)+P(H,)x P(A/H,) +
P(H,)x P(A/H,),

P(A)=0.25%0.05+ 0.35x 0.04+0.4x 0.02 =
= 0.0345.

A Takxe BEpOATHOCTH TOTO YTO CIy4yailHble TaHHBIE
OBLIM TIepeiaHbl II0 OHOMY M3 TPeX KaHAJOB:

P(Hll A)— CIlyYaiHbI! CHIHAJ [EPEAH M0 IEPBOMY
KaHay

P(H 2 / A)—cnyqaﬁHHﬁ CHTHAJI IIEPEJIaH 110 BTOPOMY
KaHalry

F’(H3 / A)— CITy4alHBIN CUTHAJI TIEPEAaH 10 TPEThbEMY

KaHaITy
P(H,)xP(A/H,)

P(H,/ A)= P(A)
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p(H, / )= P(H2) X P(ATH,)
P(A)
p(H, / A)= P(Ha)x P(ATH,)
P(A)
Paccunrtaem uncieHHEIE 3HAUCHUSA BepOHTHOCTeﬁ:
P(Hll A): 025>< 005 _ 2_5,
0.0345 69
P(H2 / A)= O35X 004 _ 2_8,
0.0345 69
0.0345 69

P(H,/ A)=0,36231,
P(H,/A)=0,36231,
P(H,/ A)=0,23188.

IIpu Oonbiioi cBsI3HOCTH rpada Takoil MOIXO[
o0ecrieynT -~ pacdeT HaWIy4dllero IIyTH C Haubosee
MOAXOSIIIEH  MPOIYCKHOHW  CIIOCOOHOCTBIO,  YTO
MO3BOJIUT  PEMIMTh  3ajady  OaJaHCHPOBKM  IIpU
peamusanuu pacnpeneneHHo CAITP.

3akirouenue

Taxum obpasom, B obnactu pacnpeneneHHbx CAIIP
3aja4a 0aJaHCHUPOBKHU Harpy3Ku B ceTH
OCYIIECTBIIETCS MTOCPEICTBOM aHAIM3a 0COOEHHOCTEH
ctpyktypel  coBpeMeHHbix ~CAIIP  Ha  ocHoBe
pPacCMOTPEHUS! CEMaHTHKH CeTH C HCIHOJIb30BaHHEM
dopmymer  bafieca. JlaHHas 3amada, oOmpenenser
HEONpPEEeNICHHOCTh, KOTOPYI0 MOXKHO  BBIYHMCIHTD
IyTeM BBEICHUS THUIOTE3 U PacdeTOB BEPOSTHOCTEH
JUIA Pa3UYHBIX YYacTKOB ceTH. B mpencTaBieHHOM
IpUMepe B YCIOBHUSIX HEOMPEICICHHOCTH, BBIABHUras
HECKOJIBKO THIIOTE3, B pe3yiabraTe obOecrneuuBaeTcs
Oonee BbICOKas 3((HEKTHBHOCTH pPabOThI MOACHUCTEM
CAIIP, 3a cuer YyMEHBIICHHS BpEMEHHM Mepenadn
nHpopmarn o ceTn. Hcnonbs3oBanne
MOCTAllPUOPHBIX BEPOATHOCTEH IO3BOJSIET pElIaTh
wioxoopmannzyemble 3amadu OaJaHCHPOBKH B CETH
MOCPEACTBOM pacueTa BepoATHOCTEH C  Oonburei
TOYHOCTBIO, 332 CUET YEro Harpy3odHas CIIOCOOHOCTh
cetu B pacnpeneneHHbix CAIIP cuctemax paxe mpu
CIJIPHOW CBSI3HOCTH M YCIIOBHSX HEOIPEIEIeHHOCTH
OyzeT ompeseneHa Hauboee TOIHO.
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The paper presents the main current network
problems to be solved in modern CAD. Considers the
concept semantic networksand the load capacity
required for load balancing alocated CAD. By using
Bayesian probabilistic characteristics to solve this
problem, it is complex, with the a priori probabilities.

Introduction

One of the most actual tasks computer-aided design
(CAD) to beresolved at the present time is the problem
of the distribution of network traffic. The essence of the
problem is the limited load capacity of the channel
network, which leads to significant delays in the
development process of the fina product and to
minimize the computationa efficiency of different
nodes of a finite system. The complexity of this
problem, first of all, is the need for an integrated
approach to solving the problem of load balancing and
including the use of existing methods based on the use
of linguistics.

Main Part

The presence of semantics and the presence of
uncertainty when._performing balancing the load
capacity can be attributed to this task to the category of
NP-complete, and the meaning can be determined based
on the classic traveling salesman problem .Stress ability
- one of the most important parameters, such as network
node, showing the possibility of transferring certain
amount of data per unit time on the network node
without loss.

The conditional probability as the ratio may be
weight network region, passing through a vertex
corresponding to a hypothesis to the total weight of the
probability graph. Then one can easily determine the
probability that the signal transmitted by one of the
three channels and randomly selected to be transmitted.
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At high connectivity of the graph, this approach will
provide the best path calculation with the most
appropriate capacity, which will solve the problem of
balancing the implementation of a distributed CAD.

Conclusion

So in distributed CAD load balancing problem in
the network is carried out by analyzing the structure of
modern CAD based network considering the semantics
using Bayes formulas. This task determines the
uncertainty of which can be calculated by introducing a
hypothesis and probability calculations for different
sections of the network. In the present example in
conditions of uncertainty, pushing several hypotheses
provided as aresult of the higher efficiency of the CAD
subsystem, by reducing the information transmission
time across the network.





