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BpaboTKa AITOPUTMOB TE€HEPALIUH
HTALIIOHHBIX MOJIENEH KOMMYHHUKAIIMOHHBIX
4.-C. 155168 Il THCTAHIIHOHHOTO O0YYeHNUs

1
2000. - 155""“': ATIOCBAIIEHA BOTIPOCAM aBTOMATH3AIIMH MMUTALMOHHOTO MOJIESIMPOBAHKS MPM IPOEKTUPOBAHHH CeTeil
3 ilHoHoT0 00ydyeHus. [l peanu3aluy alrOPHTMOB FeHEpalUK MMUTAMOHHBIX Mozeneir Ha GPSS
I0KEHa JICKOMITO3MIIMA MOZEIM KOMMYHHMKAlMOHHOW CEeTH JUCTaHIMOHHOTO o0yuenus. Taxke
IFICHEL: IPEJICTaBJICHAE OT/ACTBHBIX YaCTe! MOJENH, ANTOPUTMBI PabOTEl ¥ MHTEPIIPETALHS aJITOPUTMOB
Bhike MozienupoBaHusi B cpene GPSS World.

efipomMepex
(Typu Ta He
K BUKOPHC! CICHIC
oMepeK BiIOyB

-migbopy
10BaHA MO

epBast i, BO3MOXKHO, HauboIIee 3HA9MMast IpobiIeMa IUIst CHCTEMBI 00pasoBanus Oyry-
)= 9T0 MHTETPAIAs, CO3JAHHUE EIMHOI0 00PA30BATEIFHOTO U HH(POPMALMOHHOIO MpO-

puzalii i(1Ba. OTO — cTpaTteruyeckas npobiieMa, HalpaBlieHHAs HA NEPCIEKTUBHOE DPa3BHTHE
i B 00pa3oBanHst pasHBIX CTpaH MHpa, KOTOPBIE OCO3HAIOT EIMHCTBO U [EIOCTHOCTh MHPA,
0CBA36 1 B3aUMOOOYCIIOBIIEHHOCTD €r0 COCTABHBIX YACTEH.
10cobyro ponib B acmeKTe eIMHOro 06pPa30BATEBHOTO MPOCTPAHCTBA MOTYT M JOIKHBI
ilb HOBbIe MH(OPMAITMOHHBIE TEXHOJIOTHH. B TaHHOM ClTydae XOTeI0ch GBI OCTAHOBATHCS
ommcmx, KOTOpEIE HeCyT B cele riobanbHast ceTh MHTepHeT U uHGOPMAHOHHEIE
o learning bl CTAHIEOHHOTO 00y4eHus. CTyIeHTbI MMEIOT JOCTYIl K pasHooOpasHeM HH(Op-
;ertn?ntfgc,r“’i“: JiEBIM OaHKaM JaHHBIX IO BCEM CTPaHAM MHPa, MOTYT paboTaTh BMECTE Hajl IPOEKTOM,

'v HX HHTEPECYET, 00CykKAaTh MpoOIEMBI MPaKTUIECKA CO BCeM MHpOM. YUesnoBek, B
ating process ‘ JIEJIG B MOOOH NEpHoj CBOEH XU3HM IPHOOpETaeT BO3MOXKHOCTH AWCTAHIIMOHHO
’ b HOBYIO IIPO()ECCHIO, TIOBBICHTH CBOIO KBATH(HKAIMIO, PACIINPUTL CBOE MHUPOBO3-
ﬂnpmeM IIPAKTHYECKH B JIFOOOM HAay9IHOM HIIH Y4eOHOM LIEHTPE MHpa.

Pemerue 3a1a9 Co3/[aHEAS CeTell 06YYeHHs MOXET OBITh 00ECIEUeHO CIIeHHATBHOMN
0/, OPHEHTHPOBAHHOM Ha IIPEBAPUTEIIHHOE UCCIIEN0BAaHHE HH(DOPMAITHOHHBIX IIOTOKOB
IETHO 001aCTH ¥ CTOMMOCTHBIX 3aBHCUMOCTEH, CHHTE3a TOMOJIOTHH KOMIIBIOTEPHBIX
i pEIEHNs 3a7a4 MaplIpyTu3anuu. Takas cucreMa co3gaeTcs AJIS OpraHH3alldu
imorHoro o0yuenusa Ha 6aze I'YUuMM: I'ocymapcTBeHHOro yHHBepcuTeTa HHPOP-
il ickyccTBeHHOTO MHTeIUIekTa (Jonenk) [1].

leobx0mMMOH JacThIO TAKOM CHCTEMBI SBISIETCS WMHTALMOHHOE MOAEIMPOBAHHUE
[iCTaHIMOHHOTrO 00yYeHHs JUIs OLIEHKH €€ (QYHKITHOHUPOBAHMS.

llporpavvHbIe cpesicTBa MOJIENMPOBAHNS BKIFOYAIOT B ce0sl pas/imdHble HMUTAIMOH-
jemi ceTi 00ydJeHHs B COOTBETCTBUH C €€ CTPYKTYpo# v GyHKunoHupoBanueMm [2].
OrpaMmMHEOe OOecIieueHre aBTOMATU3AIMH MMHTAIIMOHHOTO MOJETMPOBAHHUS pa3pa-
lach TaKkM 00pa30M, YTOOBI TOCTPOSHIE MOJIENeH JIOTHYECKH CIIEIOBATIO 3a IIPOIIECCOM
BN CTPYKTYPBI CHCTeMBL. OIHAKO IIPOIECC MMHUTALIOHHOTO MOJIETHPOBAHISA CTAHO-

0akyuio 1
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BUTCS HEONPABIAHHO TPYIOEMKHM IIPH M3MEHEHWM BXOIHBIX JAHHBIX WM CTPYKTYPE!
JKEHHUs 3JIEMEHTOB CHCTEMBI. B Iporiecce BappUpOBaHUs pa3IMIHbIX BapHaHTOB cm ¥
CEeTH 00y4eHUs TeHepUPYIOTCS UIMUTAIIMOHHBIe Mojienu Ha GPSS.

C 570 TOYKH 3peHus BecbMa 3(PEKTHBHOMN U [ENeco0Opa3HOil ABISETCH 2B
3a1Hs IOCTPOEHHs] IMUTALIMOHHBIX MOJIeNied, criocoOHast OBICTPO HACTpanBaThCs Ha
J000M CTPYKTYpPHI H BHJA U, TEM CaMbIM, KOPEHHBIM 00pa3oM yYMEHBIIATh BPENT
TOBKH MOJIEJIEH B BHECEHUE U3MEHEHUH.

VmuTanoHHOe MOJIEIMPOBAHKE SBILICTCS. HAUO0JIee YHHBEPCATHHBIM METOOM At
BaHUS CHCTEM M KOJMYECTBEHHOH OLEHKH XapaKTEpHCTHK MX (YHKIHOHHPOBAHHS. [l
JaHUY MMWTAlMOHHBIX MOJEICH BO3HUKAIOT 3alla4yd OpraHu3aliy IICEBJIOmapaiil
BBIIIOJIHEHHS aJITOPHUTMOB; OIEpALMi ¢ MOJEIBHBIM BPEMEHEM; HMHUTALMH CITyYailHbIX I
coB # T.a1. Ilporpamma cosmaercst aBTOMaTH4ecKd O OJHOM K3 (opMai30BaHHBKX O}
OCHOBaHHMM 33/1aBa€MbIX IIOJIb30BATEEM IIApaMETPOB CHCTEMBI, OCOOCHHOCTEH ()YHKIE
posanus [3]. BeneHue MMUTAIMOHHOTO MOJICIMPOBAHKS TTO3BOJSIET IIPHHHAMATD Pel
TIOCTPOEHUH CeTed 6e3 MPOBEIECHUS JOPOrOCTOSAIIEr0 HaTypHOTO MOICIAPOBAHHIS |
MOXXHOCTh CYIIECTBEHHO yIEIIEBUTD IIPOLIECC CO3IaHUHM CETEH UCTAHIMOHHOTO 00YHeHl

Taxum 06pa3om, IIENBIO CTATBH ABJISETCS UCCIIENOBAHAE KOMMYHHAKAITHOHHOM ¢
pa3paboTKa aIropuTMOB I'€HEPAIHH MMHTAIHOHHON MOJENH CETH JHCTAHIUOHHON
YEHUsI B COOTBETCTBUH C €€ TOMOJIOTUEH U XapaKTepUCTHKAMH.

JlekomIo3uiysa MOJeId KOMMY HUKAIIHOHHOHN CETH CHCT
JUACTAaHIMOHHOTO 00y4YeHUs '

[locTpoenre MOENH CIOXHOM CHCTEMBI TIPEACTAaBIIET COOOH TOBONBHO CIOK
TPpyAOeMKHi mpouecc. OT TOYHOCTH OIpeeNieHNs] QYHKITMOHATPHBIX B3aHMOCBI3eH i
OTAENBHBIME (PparMeHTaMHU PEabHON CHCTEMBI, OTPaXaeMOM MOJIENBIO, & TAKKe O
JNIeTATH3AIHE KOKIOTO U3 9TUX (ParMeHTOB, HAUPSAMYIO 3aBHCHUT ¥ TOYHOCTS MO
Pe3yJIbTaTOB MOJEIMPOBAHUS, YPOBEHb JIOCTOBEPHOCTH ITHX Pe3yJbTaroB. [10310
TIOCTPOCHMH MOJENM CHCTEMBI JIOOOH CIOXHOCTH, 0co00€ BHUMAHHE CIEIyer
3TaIly JEKOMIIO3UIUH CaAMOU CHCTEMBI — KaK HadaJlbHOMY 3TaIly IPOCKTHPOBAHHS.

Yro KacaeTcst TEKOMIIO3HIHY, 3aa4l TOCTPOSHHUS MOJIEIA KOMMyHHKaImOHH
CHCTEMBI /ICTAHIIMOHHOIO OO0ydYeHHMsl, TO 3[€Ch Ha IEpBBI ITaH BHIXOIWT BHIO0PT
3pEHHS Ha PaCCMOTPEHME BCEH CUCTEMBI B IIETIOM. BBIOOp TOUKH 3peHust Ompe;Ieiut (il
KOHEYHBIX, IIPOCTEHINIX 3a/1a4, PEIIEHHs KOTOPBIX B COBOKYITHOCTH ¥ Oy/yT NPEAcH
cobo¥ pemenne 0600mMeHHo# 3anaun. BriGpaHHas TouKa 3peHus — Ipe/ICTaBICHHE CHll
IPeXIE BCEr0 Kak KOMMYHHKAMOHHOM CETH, OCYINECTBISIOIEH OOMEH HH(OP:
MEXy KOHCYHBIMH y3JIaMH, a YK€ IIOTOM KaK CHCTEMBI JUCTAHIIMOHHOTO 00y eHus, i
IIEHCS METOIOM M CPEICTBOM IIO3HAHMS U 0OY9YEHHS [UIst €€ IOJIb30Bareeii, Haubonest
OTpaXkaeT CYIIHOCTh JaHHOM paboTHI. 1

Ha nepBoM mmare JeTaM3aldi IPOHCXOAUT YIIPOLICHHE MOIE/IH CACTEMBI, Pacc
BaeMoOif B KayecTBe CeTH UId oOMeHa MH(MOpMamued. Y)ke Ha 3TOM YpOBHE Bo il
TIPEICTaBIET COOOM CHCTEMY MacCOBOTO OOCITYKHUBAHHUS, II€ B KAYECTBE MCTOUHHKA
BBICTYIIaCT BCE MHOKECTBO KOHEYHBIX y3710B (OBM-«y4acTHHKOBY CETH), B KauecTse 0
KUBAOIIET0 YCTPOMCTBA — CaMa KOMMYHHMKAIOHHAS CETh, B KAUECTBE TPAH3aKTOB ~ i
UCXOJIIIE OT KOMITBIOTEPOB IoJb30oBaTenel cetu [4]. Kpome Toro, camu KoHEUHHE!
TaKOKe SABILTIOTCS IPHEMHUKAMK i 00pabOTIMKaMK TPaH3aKTOB.

472 «McKkyccTBeHHBINM HHTEIIEKD) 41




poxnil 3 Walomxa aneopummos 2enepayul UMUMAYUOHHBIX MOOEEH. .

THIIE 4

CTpYKTYPBI ol JICTaBHCHI/Ie MOACJIBHOTO BPpEMCHU

1aHTOB .CTP ‘lbm IpPENICTABICHHUS BPEMEHH B MOJENIH HEOOXOOMMO y4ecTh MHHHMAIBHOE BPEMH, C

0PIV H3MEHSAETCS XOTs ObI OIMH 3HAYUMBIN TPOIECC (CIIOBO «3HAYMMBIL) 03HAYAET, YTO
BGIseMETE. TTApAMETPEI, aTpUOYTHI GO XapaKTePUCTHKH MpOIlecca BIMSIOT Ha APYTHE
MiEcchl 760 HA MOJENH B LIETIOM, T.€. CIIy)XKaT BXOJHBIME napamerpamu s Hux). [locne
[RICICHIS TAKOTO BPEMEHM YacTOTa NUCKPETH3AlMH MOJENBHOrO BPEMEHH BHIOMpAETCs
i 00pasom, ITOOBI MOPSIOK €AHHALBI MOJEIBHOTO BpEMEHH ObLI PaBHBIM KM OIIM3KAM
Ky BPEMEHH, 32 KOTOPO€E H3MEHSETCS IPOLECC C MUHAMAIBHOU CKOPOCTRIO M3MEHEHHS.

" B ciygae MosienmpoBanus paboThl KOMMYHHKAIMOHHON CETH GBUT IIpOaHAIN3UPOBAH
{NaPAKTEPICTHK OCHOBHBIX JJIEMEHTOB CETH U IPHUHSTO PEIICHWE, YTO ONTHMAIbHBIM
Wopom CAUHHULI! MOJIE/BHOTO BPEMEHH JUIsl MOJICITMPOBAHNS paboTHI KOMMyHI/IKaHI/IOHHOI/I
mmseres 10° ¢, wm 1 MHKpPOCeKyH1a (MKc), 60 6imi3Koe K IroMy 3Hauerue 10” c.

Jns ynoGHoro mepepoaa peaabHOr0 BPEMEHH B MOJEIBHOE YI00HO BOCTIOIB30BATHCS
0P MHOXKHTENICM, TIPUMEHAEMBIM KO BCEM BPEMEHHBIM BE/IMYMHAM B MOJENH, OTpa-

0llM IOBEICHUE HEKOTOPOIo ee djaeMeHTa. Ha3oBeM 3Ty BeIMUYMHY MHOXHTEIEM
JemEoro BpeMern (MMB):

[BIIAETCS ABTOME
1BaThCsA Ha 001

raTh BpEeMS 1o;

M METOZIOM HCCIE
mpopasus. LIPH &
IceBJIOHapaﬂne [bH
y1 CITy arHbX 'w
30BaHHBIX CXEM
pocTell (yHKINC
IPKHKMaTb pem 311
poBaHYSL 1 AACEE
1OHHOTO OOy ICHMSAS
yﬁﬁKaquHHOH cel

jECTaHHOHHOTOM o

MMB = X 3

td
¥y~ €IMHALIA MOJEIIBHOTO BPEMEHH.
laknv 0Opasom, a7 IepeBOJa pealrbHOTO BPEMEHH B MOAEIBHOE JJOCTATOYHO
0KHTD 3HAUCHHE peabHOro Bpemenu Ha MMB, a a1 npencrapieHus pe3yibTaToB B
§OM /U1 TTOJIB30BATENA BHJIE — paslAeliuTh pe3yabraT Ha MMB. D10 naet BO3MOX-
SN IBMEHATH JACTOTY JAMCKPETH3AMA MOJEIBHOTO BPEMEHH C IENBIO MOBLICATH OBICTPO-
fimie Oe3 CYIIECTBEHHOTO M3MEHEHHMs BCEH MOIEIH.

Goii JOBOJIBHO () a{
HBIX p3aMMOCBSI3eH ME
HIeNbI0, & TaroKe OT

T 7 TOUHOCTE TIOJTyYeH
»esyanaTOB 110310

mnvasye cnenyet Y&

DIC7Ib KaHas1a CBA3U

o i Bpema nepeoauu coobwienun no xanany ceaszu. Jlrobas Qusmueckas cpena, mpes-
iteRRAs [T epenadd HHpopMmanyn (Oyas TO MeIHBIH Kabelmb, OMTOBOIOKHO WA
3(1mp) BHOCHT ONPEAENCHHYIO 3aJ/IEPXKKy IIPH Iepefade II0 HEeMy CHIHala, Ipe-

1’;poe:1<Tﬂp0‘3E"HwI ifIOMEr0 HEKOTOPBIA 00beM MH(pOpMaNuK. DTa 3aJePXKKa 3aBUCHT OT 00beMa HHPOP-
mxoMMYH“KaImOHHO I, 0T pacCTOSIHUSL MEXIy INEPelaTYMKOM M IIPHEMHHUKOM (T.€. OT IPOTSHKEHHOCTH
1aH BEXOMMT 351601) il CBA3H ), @ TAKXKE OT MIPOITYCKHOM CIIOCOOHOCTU IMHIAM CBSI3H.

3peHIA onpeAcIHTE 3 (KopocTh pacTIpOCTpaHEHHs INEKTPHYECTBA IO IIPOBOJHMKY TIPHHSATO CYMTATH PABHOMH

mbcm 7 OyayT TPCALE
_ qpericTaBICHAS S
men oGmen HiQOPN

ornoro 00y CHI, &
e, Han6onee

0Kl CBETA B BaKyyMe (Wi Oym3koi K Heit), paproit 300 000 000 m/c. To ects Bpems mpo-
it 0/5HOTO OKTa MH(OPMALMH II0 JIMHAH CBSI3U NPOTSHKEHHOCTHIO L M 6YIeT paBHo:

Tm:;._

c8

)
mm,soBaTe
' ljj~BpeMsL [iepela4u OHOro 6uTa HHGOPMAIIHMH 110 MPOBOAHKUKY JITHHOMN L;

I~ CKOPOCTB CBETA B BaKyyMe, PaBHas CKOPOCTH PAacIIPOCTPAHEH S IEKTPHIECTRA.
Umiako juist OmperieNTeHys 3a[epKKM BPEMEHH MEPECHUTKH 3MEKTPHYECKOrO CUTHANA OT
0 KOHIIA ITPOBOJTHMKA K APYTOMY HEIOCTATOYHO OJHOTO OTHOIIEHWS IJTHHbI IIPOBOIHHUKA

ACCN

e Moje C7CTMEL P
g JTOM YPOBH® N
e B KaseeTBe ACTO

JeCTBU
AKoBY CeTh), B K& o ~ X PACTIPOCTPAHEHHS CHIHAIA. Benp unopmarms nepegaercs Kaapamu, B KOTOPBIX
B KaueCTEe TPaHBaKrHe e OHTBI HIM IOCIEIOBATENBHOCTH GHTOB KOIMPOBAHBI COTTIACHO OIPEACTICHHOMY
powme T0r0; caMut KO B NEKTPHICCKUAN CHTHAN Pa3/IMYHOM YacTOTHI M aMIUIMTY/IRI (B 3aBHCHMOCTH OT

TOB.
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aIroput™Ma Koupoanust). CrieioBaTeNbHo, 001ee BpeMst IIEpeChUIKY OJHOTO KazIpa pas
BPEMEHM, MPOIIEIIEMY MEXITy OTIPABKOM IIEPENATIMKOM IIEPBOro HrTa HEDOPMALH

HCHHEM MPUEMHUKOM MOCTeNHero bura. [lanHas BeMMUMHA PACCIMTHIBACTCS MYTeM G0
BPEMEHH 175 C BEIMUMHON 3a7IEP)KKH TIEPEadyl JaHHBIX, KOTOPAs [PECTABISEr fb
MEXTY OTIPABKOW MEPENATIUKOM IIEPBOrO M IOCTEJHEr0 OHTA M 3aBHCHT OT npo\
CIOCOOHOCTH KaHasTa (0T CKOPOCTH Iepe/IayH JAHHBIX) CIEYIOIUM 00pa3oM: 4

4

K

3

TAC ILsno — BPEMs 3aJIEPXKKH IIepe/laun CHrHana; ¥, — 00beM kaapa B Gutax; C ¢
Nepenavyy JaHHbIX. ,

Wcxozst W3 BBINECKa3aHHOTO, BpeMs NEpeiadd [0 JIAHHH CBS3H 0111-*10,
BBIYHCIIAETCS O hopMyIIe:

>

¢ Bagel =
:——-}-—,

th
S

ce

ITe 1), — BpeMs Iepefjady OJHOTO Kajapa pa3Mep0M Vi OUT 110 KaHamy CBS3H HpOIR
HOCTBIO L M ¢o ckopocTeio C 6ut/c.

Jannas BemuumHa GyzeT momydena B ceKyHax. OIHAKO IS MCTIONb30BAHNA B
ee yIoOHO BBIPA3UTh B €TMHHUIIAX MOJEIBHOIO BpEMERH Npu oMot MMB:

£ e e UV vis
i

ce

Wmurtanus nepegaun coobnieHus KaHAIOM cBsI3H. JIMHWS CBA3H BCero
CUT 3aJIEPXKKy TNepefadd HEKOTOporo obbeMa HHOpPMAlUHM MeXAy ABYMI 1
IIpudem KonM4ecTBO OXHOBPEMEHHO MepenaBaeMBIX KagpoB ONHOMN JMHHeHl He
4eHHO. Kaape! nmoctynaoT B QU3HUECKyt0 cpefy ¢ ONpe/eeHHBIM LIaroM i Bl
IIPUEMHUKY HE3aBHCHMO JApYr OT Jpyra (mapamienbHo). Takum o6pasom, Tpa
MOJIENH, IMHTHPYIOIIUH KaJp, IBUKETCS OT OJHOTO YCTPOMCTBA K JApyroMy (of Mg
YMKa K MPUEMHHKY), JOCTATOYHO Ha €ro MyTH IOCTABUTH OJIOK 3aJ€pKKH TIPo
TpaH3aKTa, ¥ IapamMeTpy, OTBEYAIOMEeMy 3a BpeMs 3aJ€piKKH, l'IpI/ICBOI/ITB 3HAYCHH
BBIYHMCIIEHHOE 110 (hopMysie (1).

brox ADVANCE 3ayiepiKiBaeT KaXIblii TPaH3aKT Ha BPEMS BTopon 123
OIpPEACISIeT MOAMPUKATOP BPEMEHH 3a/ICPXKKH TPAH3AKTOB, PABHEIN HYITIO B JAHHOMO)
TaK KaK BCE TPAH3AKTHI 3a/ICPXKUBAFOTCS HA TOYHO ONPE/ICIEHHBIH IPOMEKYTOK BpeMEHi

Hanpumep, mycts TpeOyeTcst CHIMHTHpOBATH Ilepenady TaKeTa pasMepoM
dusugeckoit cpenoit mpoTsmxkerHoCTHIO0 100 M. Kanp nepenaercs co cKOpOCTs 100
®parmenT Mozienu Ha s3pike GPSS mpuBenen Huxe:

LenChanl EQU 100 ;mMHa JIMHUM CBA3M
WaveSpeed EQU 300000000 ;CKOPOCTb MNPOXOXIEHMSA CHUIHAJA (ckopocTh caeral
LanlSpeed EQU 100000000 ;CKOpPOCTb [Nepenauy HaHHBIX
VFramel EQU 1500 ;pasMep kamgpa B Bamrax
DisFreq EQU 1000000 ;MMB
Timel VARIABLE (LenChanl/WaveSpeed+8#VFramel/LanlSpeed)#DisFreq
i apupMeTuUeckan rnepeMeHHas, obwas 3ajepxka MNepemaum Kagpa 3BEHOM
; OJIOKM, UMUTMPYOIME CETEeBOe yCTPOMCTBO NepelaTumKa
ADVANCE V$Timel ;nepenaua Kagpa (3agepxka)
; OJIOKM, MMMTUPYOIME CETeBOe YCTPOMCTBO MPMEMHMKA
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MK A/I20pUMMOG 2eHepayuU UMUMAYUOHHLIX MOOENE. ..

IpyTH3aL S

I IPO/IBMKEHHS IAKeTOB IO CETH OT Y371a-UCTOYHMKA K Y3ITy-IPHEMHHKY
3jioTcs.  TaONAIBI MApUIPYTH3ALUH, KOTOPHIE CTPOSTCS HHTEIUIEKTYalbHBIMH
BaMHl CETEBBIX KOMMYHHKAIMOHHBIX YCTPOMCTB B IIpouecce camMooOydeHwHs,
lomero HeOGOIBIION IIPOMEXYTOK BPEMEHH, B X0Jl€ KOTOPOTO HPOUCXORUT 0OMEH
HIAME MEXTy 00OPYNIOBAHHMEM CETH C IENBIO OCTPOEHHS 0606IIEHHOT0 IIpe/-
i1 0 CTPYKTYpE CETH: O €€ apXUTEKTYpPE U TOMOJIOTHH, O OIMKaWIINX COCENIX, O
X y31aX U TIPEGITM3WTENHHOM HX MECTOHAXOK/IEHHH OTHOCHTEIBHO COG-
00 PaCIIONIOYKECHHUSL.

000IEHHO TabIKIla MapIIpyTH3aMK s KoMMyTatopa S1 HEKOTOpoit abeTpakTHOM
JKET UIMETH CIIEAYIOUHH BUT (Tab. 1):

aimma 1 — Tabruia MapuIpy TH3aNud KoMMyTatopa S1

v Ha3HaYeHHUsI Anpec cieaylmero KOMMyTaTopa
B N1 ' ITaxer He TpeGyercs mepenaBaTh yepes CeTh

B N2 S2
N3 S3
N4 5
N5 S2/S3

I3 iprBeeHHON TaGIHIEI MapIIPYTU3ALMH MOXHO ClEaTh BBIBOJ, uTo y3en N1
PEICTBEHHO HPUMBIKAET K KOMMyTaropy S1 u OymeT CleAyIOmEM H HOCIEIHUM
{IDOZBIIKCHUS TAKEeTa, afpecoBaHHOro eMy. Jlnsd nepenaun makera y3iny N2 HeoOxo-
BHavane IepeiaTe ero KOMMyTaTropy S2, Toraa Kak [uist y3moB N3 u N4 ciieryromym
b KoMMyTaropoM Oyner S3. Jist y3ma NS tabnuna MapiupyTu3anuu COAEPKHT
0JHOTO KOMMYTaTopa. DTO HO3BOJSET YCTPOMCTBY HHTEJUIEKTYalbHO YIIPABIATH
yI0M Iepelady maxKera A HaubOosee OBICTPOi ero mepenayn K y3iy HasHAYEHHS,
B34 ATHTEPHATHBHbIC TPAH3UTHEIE Y3JIbI P 4Ype3MEpPHON Harpy3ke OCHOBHOI'O
BIXOE €r0 M3 CTPOS). ' :

llps MozieTpoBaHKY PaGOTHI KOMMYTATOpA, B YaCTHOCTH IPH MOJETMPOBAHAM €0
bl MAIIPYTH3AITMH, BCIUIBIBAIOT JIBE OCHOBHBIC IIPOOJIEMBI, 3aBUCSIHE OT CIIOC00a
[dBICHNS TaHHBIX ¥ AJITOPHUTMA [I0OCTPOCHUS MapIIpyTa MaKeTa:

) €CTH CTPOUTH TAaONUIly MapIIPyTU3ALHHU IS K&KIOr0 KOMMYTaTOpa CETH, TO 3TO
6T K HEpAIlHOHAJILHOMY MCIIOJIB30BAaHMIO TAMSATH, TaK Kak OOJbIIas YacTh KaXKIou
51 Gyner 1y0mupoBaTh GOJBIIMHCTBO JAPYIHX, & JUIsS BHIYUCIHTENBHON CETH cpel-
@mTaboB ¢ MHOXKECTBOM KOMMYTATOPOB M KOHEYHBIX CTAaHIMI OTAeNbHAas Tabua
yIH3anuy TpeOyeT TOBOJIBHO GOJBLIMX 00HEMOB ITAMATH;

) AITOPHTMBI IIOCTPOCHUS MapLipyTa JUls KaXIOro IakeTa TpeGyFOT HeKOTOPOTo
HTepanii IMKIIa, M3MEHSIOMIEro NapaMeTpbl KaXJI0r0 TPaH3aKTa. YUYHMTHIBAsS TOT
10 OTHOBPEMEHHO B MOJIEIM KOMMYHHKALIMOHHOMW CETH JOBOJILHO OOJBIIOE MHO-
) TPAH3AKTOB SIBJIIIOTCS AKTHBHBIMY, CTAHOBUTCS OYEBHAHBIM M (aKT YBETHUCHHS
00 BpeMEHH MOJIEIMPOBaHHsl CUCTEMBI M3-3a BEINOJIHEHHS OOJIBIIOTO KOJHIECTBA

CUICHHEM IIEPBOM IIPOOJEMBI CTaI0 IIOCTPOCHUE CAWHOM YHH(DHUIMPOBAHHOM
[bl MAPIIPYTH3ALUK I BCEX KOMMYTHPYIOIINX YCTPOHMCTB ceTd. [lanHas Tabiuia
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NpeAcTaBIsieT co00# MaTpHIly pasMepHocTh0O N*N*M, rie N — koauuecTso Y3710B
YHCIIe M KOHEYHBIX) rpada, MpeiCTaBIAIOMIEr0 ceTh, M — MaKCHMATIBHOE KO
aNbTEPHATUBHBIX MyTEH MEXAy IBYMs HECMEXHBIMH BepIMHamu. [TocTpoemne
MapIHIpyTH3alui [ KaKIOr0 KOMMyTaropa IMoTpeGoBaio GBI B CpeHEM B B
Oonbmie 06BbeMa aMsTH, Beb TOrAa TpeboBatocs 61 N MaTpHIl pasMepHocThio 2N
NpUYeM KaXas U3 HAX colepaia Obl 9acTh HHPOPMALMK PYIUX TabIHIL. A

Bropas npo6iema Takke mpemonaraeT HEKOTOPYIO IBOSKOCTB: GBLIO COCTAE
ABa aITOpUTMa IIOCTPOSHHS MapuipyTa OTAENBHOTO TpaH3akTa. [IpuueM B OHOM i
BpEeMS MOJCIMPOBAHMS CBEACHO K MHHHMYMY, OJHAKO OTCYTCTBYET BO3M
aTbTEPHATHBHOIO BHIOOpa MapIIpyTa B CBA3M C HEJIOCTYIHOCTHEO OCHOBHOTO, BO E
ara mpobiema ObUIa pellleHa 3a CYET yBETHYCHHS OOILIEro KONHYCCTBA orepai ,
M3MCHCHHIO [IAPaMETPOB TPAH3aKTOB BCed MOZENH B IesioM. BriGop 6b11 cenan B i o
BTOPOT0 IrOPATMa, TaK Kak OH 00Jiee TOYHO OTpaXkaeT IIPOIECC TIPO IBHIKCHIS Nake
CeTH U3-32 BO3MOXHOCTH BHIOOpA aTbTEPHATHBHOTO TPAH3UTHOT'O MTYTH.

DparMeHT MoJIeNH, MOCTPOSHHOI B cucTeMe MoenupoBanus GPSS World,
PYIOIIMIi IEPBBIA AJITOPHTM ONPEESICH S MAPUIPYTa, IPUBEICH HUKE:

MarTab MATRIX ,8,8 ;uHMuMamMsauMsa Tabmmisl MapupyTr3aLun
INITIAL MXS$MarTab(1,2),5

A KOJTHYec
Pacnpere;
TBa Kac:

INITIAL MX$MarTab(8,7),7

GENERATE 1 ;reHepaumus Kanpa

ASSIGN 1,4 ;napamMeTp 1 - [OJI9 KOCBEHHOM ampecauumn
DE/TaBae!

ASSIGN 2,1 ;mapaMeTp 2 - MeTKa y3Ja-UCTOUHMKAE ]

ASSIGN 3,7 ;napameTp 3 - MeTKa y3Jia-NpreMHUKa 06p360

Iter ASSIGN *1,MX$MarTab (*2,*3) ;i+4-my rnapaMeTpy TpaH3aKTa MNpuUcBa
HOMEp OUYEepenHOTO y3Ja
ASSIGN 2,MXSMarTab (*2, *3) ; BTOpOMY rnapamMeTpy anCEaMBaeTCﬂ”@
oUuepenHoTIo y3Ja [
ASSIGN 1+,1 ;MHKPEMEHT napamMeTpa KOCBEHHOM ajmpecauum

TEST E P2,P3,Iter ;IPOBEPKa YCJIOBUSA, HOOCTUIHYT JIM XEJIaEeMbI1 y3emd? :
ASSIGN 1,4 ;BOCCTaHOBJIGHME [IepBOTO IapaMeTpa KOCBEHHOM ajpeca u
nepenaur raxkeTa INepBOMYy TPaH3UTHOMY Y3Jy

TRANSFER ,*1 ;0e3ycjioBHasd mepemaya NaxkeTa Ha KaHall CBSSu K hiC JCH anee
TPaHSMUTHOMY y3JIy, MeTKa B Napamerpe 4

0T O

M

lIpy npueme Tpan3akTa OYepeIHBIM TPAH3UTHBIM y3J70M OCYIIECTBISIETC
BAHHC €ro MepBOro napameTpa Ha eAMHMUILY, 00paboTka (3a1epiKKa)  nepeiada o)
YKa3aHHOH B CJIe/lyfOIeM IapaMeTpe, apecOBAHHOM NIEPBBIM MAPaMETPOM. :

Bo Bropom anroputme pemaercs mpo6iema BEIGOpa IIbTEPHATHBHOTO M
ICHOM YBEIMYIEHUS BpeMEHH paGOTHI MOJEITH. B
CyTb airoputMa COCTONT B OIpEZENCHAH CIEIYIOMEro y3ia B MapIupyTe K
KaiJIOM IIare ero MpoIBKKCHUS (4 He 3apadee, Kak B IPeABIAyINeM amropurye). K
(hparmMeHT MOJIENH, IMATHPYIOLIHIT paboTy OTAETBHOTO Y3ia KOMMYTaIUH, JTODKEH COJf
CIIETTYIOIIHIA KOJI, OIIPEIeNSIOMI METKY CHEAYIOLIEro y3/ia (IpuMep Ha S3bIKe GPSS): ¢

il

i VSM1TI1]
'M1I1Pr:

;Y3€eJl CeTU, IIOMEUEHHHI IIEePBBEIM

dl ASSIGN 2,1 ;npuCBOEeHME TPEeThEMy MNapaMeTpy TpaH3aKTa HOMepa y3ia ¢
TEST NE P3,P2,Term ;ycioBue, OOCTUT Jiu TPaH3akKT y3Jjla Ha3HaUeHUd?
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eBCKHM

Wpabomxa ancopummos eeHepayuU UMUMAYUOHHBIX MOOeel). ..

e (B 3 RNSFER (MXS$MarTab (*3,*2) ;ecmm ue HOCTUT - M[epexon Ha MeTKY, YKazaHHyo
¥ o mile MapupyTHM3auym" CoTyIacHo flapameTpaMm 2 u 3 TpaH3aKTa
)¢ KOJIMYECT !

i ... ODelicTBUS C TPaH3aKTOM NPy yCJIOBMM HOOCTUMXEHMS Yy3Jla Ha3HauyeHus

lozens kommyTaTopa

10 COCTARES - Hasnawenme Qparmenta momemw, COOTBETCTBYIOIIErO paboTe KomMMmyTaropa B

DIHON ‘;, Hdbe KOMMYHUKAITHOHHOH CETH — BHECEHHE 3a[epIKKH TIpH IPOJBHKEHHH TPAaH3aKTOB,
BOIMOS HHPYIONIAX OTICIbHBIE IIAKETHI, MEPEMEINaEMBIE 110 CETH, a TAKIKE OCYIIECTBIICHHE

e Bov : FHAIABTCHHS KaXI0TO TPaH3aKTa (MapIupy TH3awym).

S Eine onna 3anaua, BosHMKarOITAs Py TIOCTPOCHMH MMHTAOHHOH MOJIEIH PabOTHI KOM-

SR Y fiIopa — 06paboTKa TPAH3AKTOB PA3IMIHBIX TIPHOPUTETOB. Bezib coBpeMeHHEIe KoMMyTaTo-

R UI0COOHEI PasiiYaTh IPHOPUTETHI IOCTYTIAIONIHX [IAKETOR JUI NOCTHYKEHHS TIPUEMIIEMOTO

B TAKIX TIOKA3aTeeli Ka9eCTBa CBSI3H, KaK CKOPOCTH I0CTABKH H KAYECTRO JOCTABKH.

B pesynprate neramsHoro amammsa IIPEAMETHOH 00J1aCTH y[anoch pa3fenuTh Bce MHO-

180 TPAH3aKTOB Ha JIBE KATETOPHH: CPOUHBIE (iprropHTeT 2) M HECPOUHEIE (npmopurer 1), B

0 STUM AITOPUTMBI PUBEAEHBI JUTsT 00pabOTKH TPAH3AKTOB ABYX TIPHOPUTETOB C pe-

WIAIIMY KacaTebHO U3MEHEHHSI alroput™a (1 CTPYKTYPBI MOZENH) NIPU YBEJH-
lii KOTMYECTBA TIPHOPHTETOB.

World;, UMH

Pacipe/ieIeHHbIH PeskiM HECKONEKO OTIYaeTes ot IIPUOPUTETHOTO W MMEET CBOH Hpe-
FECTBA KACATEITEHO [IPAMEHEHHS] B CETSX C OTHOCHTEIEHO PABHBIM KOJIHYECTROM uabopMa-
HIEPENIABAEMOM CPOYHBIME 1 GECCPOYHBIMH ITOTOKAM. Tax, B anroput™ pacnpesnenensoro
Bi2 00pabOTKH 10GaBIIICS OUH NapayUIeTbHBIA OJI0K, conepiKanmii GeCKOHEYHBI HKIL.
B CaMOM Havasie aTTOPHTMa TeHEPUPYETCs OJHH TPAH3aKT, KOTOPBIH 3aTeM LMKIIHYECKH
W0IT 0T ofTHOTO GloKa SA/ICPXIH Ha HEKOTOPOE BPEMSI #;, XapaKTEPHOE JUIS BPEMEHH
filiBarns Oyepa nakeros mproprTeta 1 ¢usugeckoro untepoeiica, ko BTOPOMY OJIOKY
L Ha BpEM 15, XapaKTePHOE JUI BpEMEHH 06CITy)KHBAHIS Oyepa nakeros mpuopuTera 2.
fIHOCTB K€ CBOOOIHOTO TPOLECCOpa KAXKIOMY Oytepy ompeensiercs TeKyIEM MeCTOLO-
ilieM TPaH3aKTa B OJI0Ke pacrpeesenus.

llpnvep peanuzanmy 6710ka pacupenienienus B cpene moaenupoanus GPSS World
GIeH Janee: 3 '

i

r EQU Timel ;spems OBCITyXMBaHUS fNpolieccopoM karnpa

HACt EQU TimePartl ;nmoms [NPOLIECCOPHOTO BpEMEeHU IJig npuopmnrera 1
LZACt EQU TimePart2 ;monsa POLIECCOPHOTO BpeMeHu g npuopureTa 2
riTime VARIABLE (MlIlTime#MlIlPrlAct#koef) iIPOLIECCOpHOE BpeMs IJIg
TeTa 1

2Time VARIABLE (MlIlTime#MlIlPr2Act#koef)
iTera 2

ik ,,,1 ;reHepanus omuoro TPaH3aKTa [pM CTapTe MoIesm
C SEIZE M1I1PriActivity

.YV$MlIlPr1Time iOH€pPenb C NpropMTeToM 1 akTHMBHA
B MII1PrlActivity

MI1ProActivity

8 VSM1I1Pr2Time iOHepenb C NPUOPUTETOM 2 aKkTUBHA
B MII1Pr2Activity

i IPOLIECCOpHOE BpeMd IS

i

ER  LM1I1Act ;BGeckOHEuUHBNT LMKA o OOHMM TpPaH3aKTOM

il inTeIeKTY 42008
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5-0 O meBckmi A 3padomxa an

B nammom mpumepe ucmonb3yrorcs nse KoHcTanTsl M1I1Prl1Act u MIIE

YKa3bIBAOIIHUE MPOIECHTHOS COOTHOIIEHHE BPEMEHH Ipoleccopa it o6paboTki KK e

ouepeu. Heo6xomumo ydecTs crefyrope OrpaHHYeHHS, HAKIA bIBAEMbIC Ha 3HAL) i

3THX KOHCTAHT: :

: 1) 0 <MI1I1Pr1Act, M1I1Pr2Act < 1;
1 2) M111Pr1Act+M1I1Pr2Act = 1.

i Crnenyromue apudmeruyeckue nepemennsie M1I1PrlAct, M111Pr2Act BomAcH

KOHKDETHBIE 3HAYCHHS BPEMCH 3aJIE€PIKEK IEPEKIIIOYAlOero TpaH3aKkTa B Kaxiom 0

3a/IepKKU. 3HAYCHUE KaXKI0H TaKoM IepeMeHHO BRIMHCIsAeTCs 0 GopMyIIe:

t,=T,,, *Tq, *koef * MMB,

proc

Pacmmcan
MOCTYIUIEH
HaueHUs pa3

F rae 4 — (axTayecKoe BpeMs OGCTyMBAHHSA OdYEPENH i HMPOUEccOpoM; Ty, - B v
00CITy)XMBaHWs TTPOLIECCOPOM TIaKeTa; 7q; — OISl BpEMEHH OGCITy>KIBaHMS OUepe i ki - Ioncucrema
E HEKOTOPBIH MHOXUTENb, koef> T,roc; MMB — MHOXHTENL MOIETBHOIO BpeMe i R ;‘;";1;11;’;”
j TIPE/ICTABJICHHs 3HAYCHHUS B €IMHHIAX MOJIEIBLHOTO BPEMEHH.
Crnexyer oTMeTHTB, 4YTO [T MOZACIHPOBAaHHA pabGOTHI BCETO KOMMYTAION .
pacIpe/iellcHHOM peXuMeE (a TO M BCEX KOMMYTATOPOB MOJIEH — HPH YCIOBHH, 910}
OHM abCOJIIOTHO WAECHTHYHBI) JOCTATOYHO HAIMYKS OJHOTO GJIOKA pacHpe/IeleHi ~|
YCJIOBUH, 9TO Bce (Qu3MYECKUe MHTEPDEHCHl MMEIOT PaBHOE KOJMYECTBO 0HYepe
- KaXKJIOH M3 HUX BBIEJISETCS PaBHAS JI0JI BDEMEHH.

1 Moens KOHEYHOM CTaHIIUU

IlepBbIM 3TanoM HOCTpOeHMs Hawmbojee KOPPEKTHOM MOMETH KOHCYHOM
KOMMYHHUKAIIMOHHON CETH ABJSAETCA €€ (POpMaTbHOE ONMHCAHUE C TOYKM 3DEHHA
MUOHUPOBAHMUS, T.€. ONMCAHUE QYHKIMH, ITONCPKHUBAEMEBIX JAHHBIM 0OBEKTOM MOJE
B CBSA3Y C 3THM — OIIMCAHWE TUIIOB U CBOHWCTB HH()OPMAMOHHBIX HOTOKOB (TpaH
MMHTAIHOHHOM MOJEIHPOBaHNM), IOCPEACTBOM KOTOPEIX OCYIIECTBIISICTCS B3auMojEl
BHE JAHHOI'O 00BEKTA MOJIENIN C MOJENBIO B LIEJIOM. "y

Ilpexne Beero, yaanoch BBIIETUTH [BA THIIA KOHEYHBIX Y3JI0B B CETH JMCTAHINON
00y4enus: CTAaHIMY CTYJCHTOB M CTaHIUH IIpernojaBateneii. B 3aBHCHMOCTH OT THNAK)
HOTO y371a ObUT ONpe/IeNieH M PSIX 3a1ad, CBOMCTBEHHBIX KKIOMY THILY. :

1Ipu MozeMpoBaHyy JIOTHKH pabOThI KOHEUYHBIX Y3JI0B KOMMYHHKAIMOHHOH CeTi i
GOTYHK CTATKHMBAETCS C PAIOM NPOOTIeM, BEI3BAHHBIX HEOOXOIMMOCTBIO YMEHBIICHN |
HOTO BpeMEHH pabOoThI MOJIEJH KaK CIICACTBHS OOBIIOTO KOJIMYIECTBA GIIOKOB S3BIKA MO] »‘  —
BaHWS, B CBOKO OYEPEIb, BEI3BAHHOIO JOCTATOUHOMN CIIOKHOCTBIO MOJIEIMPYEMOr0 005 MaFOLIer(

Tax xak Monen KOHeUHBIX Y37I0B B 00LIel MOIEIH KOMMYHUKAIIMOHHOM CETH A8l aHTEpdeiica
i OCHOBHBIMH HCTOYHMKAMH TPAaH3aKTOB, TO MIMEHHO B HUX U COCPEHAOTOYEHO OOIBIIOE KOl [€BOH KapThI
! BO O710KOB TreHeparuu Tpan3akToB. CHIDKeHre UX KOIMdIecTBa Oe3 ymep6a s TOTHK pib B
' MOJIEJIM IPHUBEAET K YMEHBUICHUIO MAIIMHHOTO BPEMEHH MOJCIMPOBAHUS, YEro U 1p L

JOOUTHCS. i
Wnest pa3spaboTaHHOro aaropuTMa OCHOBaHA Ha KIACCH(HMKAIWMK 3ajiad, BHHOMH
MOJIENBIO KOHEYHOTO Y3J1a, 110 KaTerOpuu 00s3aTeIbHOCTH | peryaspHocTH. Tak, i ki
KJIacca TpaH3aKTOB HUCIOJIB3YETCs CBOH OJIOK IeHepaIiyy.

Ha puc. 1 npuBeneHa obobmeHnHas cxeMa pa3pabOTaHHOIO aJrOPHTMA, a Tak

TIOJIOKEHHE B MOJIE]IM KOHEYHOH CTaHIUN KOMMYHHKAIIMOHHOMN CETH. k

H3MeHeHue
Harpa

i (TPI/IC}’HOK 1

llpn peanusz
JIsIeT OJIC
IEHUS pacl

Wil 1HTE
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Brok reHepaunu
bnok renepanmn 06s43aTeIbHbIX PerysipHBIX

TpaH3akToB (mpuopureT 1) TDaH3aKTOB

y \ 4
- Pacucanue brox 3agepxku BeposTHOoCTHBIM
- [0CTYTLIEHYS; KIaccuukaTop
3 TpaH3aKTOB

) ! Tumst ¢ 6 Tunsr 10
3 Tproc S0 : 1o 9 ull
pUepesH 1; AC ‘ OHEH:TeMa \ A A / y
0 BpEMEHH e 1 1 2
0 Bp G T0TOKOB PHOPHUTET VOPHUTET

KoMMYyTaTopa ‘ o
/CTIOBUH, © ¢ YVYV.
pellene}n/[ﬂ : briox omnpeneneHus pasmepa U pazonenus

TBO OYECPCICE

Ilotrok makeToB

Ky 3pcHHS QY I[lepenava B

: 1 Mopens
TOM MOZECI ceThb
ey NIepEeAArOIIETO i3 3agepxka

KoB (TpaH3aKT ‘ uHTepdeiica OTNpaBKHU
eTCsl B3aMOJICE i CETEBOM KapThl

I JUCTAHIIVOH]
cTH OT THIIA KOR

IIpuem u3
ceTH

OHHOM CETH Pa MsmeneHue napameTpa
g HAIpaBJIeHUA

Knaccugukarop

/MCHBITICHYSI Mall :
OB SI3bIKA MO,U.: -
yeMoro 0OBEKTa, oo
YHHOM CETH SABIISK jepdeiica
0 GonpIIOe KOJK TSR0 kapr
ja JUIs JIOTFIKHL

wsi, 4ero ¥ TP

Y najeHue TpaH3aKTa,
perucTpanus

' Picyrok 1 — OGo6IeHHas cxeMa QYHKIIMOHMPOBAHMS MOJIEH CTAHIIAH CTY/ICHTa

Hp}l peanu3aliiy JaHHOT'O allOpUTMa Ha SA3BbIKE MOJCIHPOBaAHHA 0COOBIH HHTEPEC
TOpHTMaa a TaKoK VIABJIACT 670K T CHEpauu 00s13aTeILHBIX TPaH3aKTOB M CBs3aHHas C HHUM 3ajadva
BICHUA pACIIMCAaHUs BPEMCHH MX IIOCTYIUICHHSI B MOJEJb. HaHHaSI nmpoueaypa
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5.0 O .15 meB ekl

ABJIACTCA TOJHOCTBIO ABTOMATH3MPOBAHHOM M BO3NAraeTcss Ha MPOrpamMy [et)
MOJZICIM KOHEYHOTO y3jla Ha OCHOBaHMM y4eOHOTO MjlaHA KaK WCXOIHBX i
TCHCPHUPYEMON MOJEITH.

Monens nepenaromero Gpusnueckoro unTEpQeEiica
CETEBOU KapThl ‘

!

Ilocnte reHepauuu TpaH3akTa, HMHTHDPYIOIIETO 3aJaHHeE, [PECBOEHHS eMy T
IIPUOPHUTETA (2 TaKKe MHOU NpEBAPHTENBHOM HHALMAIN3AIIAY) BCEI/IA OCYeCtH]
0e3yCIIOBHBIM MEpeXon IO HEKOTOpPOl MeTke K OJOKY, MMHTHPYIOLIEMY TPl
usnyecknit mHTEpdeiic cereBolf KapThl. HasHaueHwe NaHHOTO 6JI0Ka 3aKIOWED
CJIEAYIOHIEM:

1) ompeneneHWM KONMYECTBA TPAH3AaKTOB, HMHTHPYIOLUX MOTOK HHGbopMaIy
COOTBETCTBUH C 00BEMOM, CBOMCTBEHHBIM JJAHHOMY THITy IIOTOKA, _ 1

2) ompeneneHMM IPYIMX MapameTpoB TPAH3AKTA, CBOWCTBEHHEIX JaHHOMY
MOTOKa (HalpKMep, a/[pecaT — JUIs JTeKTPOHHBIX [MCEM, HICHTH(HKATOD cepBepa, i
Xamero (haiIoBbIA apXuB U T.11.);

3) pasOueHHMM TpaH3aKTa Ha ONPEAETEHHOE KOTHIECTBO KOMHIL;
4) OpraHW3anyMy OYepesH TPAH3aKTOB, OKHAIONHUX IEPEAYH B CETh
5) ocyImecTBICHUM MapIpy TH3AIHY;
0) 3anepXKe TpaH3aKTa IIPH BBIXOLE M3 61OKA, MMHTHPYIOLEH pabory e
KapTEI,
7) mepenade TpaH3aKTa I10 METKe K MOJIENIH KaHAJA CBS3H.

‘

MoJesib KOHEUHOH CTaHIUK IIPENOoIaBaTeNs .i.

OOmrast cTpykTypa U oruKa QYHKLUMOHUPOBAHUS CTAHIIHHA IIPEIIOIABATEIS Bl
IIOBTOPSIET CTPYKTYPY W JIOTHKY (QyHKIMOHHPOBaHWS CTAHIHK CTY/CHTA. HeGom
PasIMansl KacaoTcs JHIIb 0JI0Ka reHepaluy 3aJaHuil (3TO CBA3AHO C pasiHui
KOJNMYECTBE 3ajaHuii), a Takke (parMeHTa MOJIENH, HMHTHDYIOMETO MPHHR
HHTEpdEiic (Y10 CBA3aHO ¢ HEGOIBLUIMME PA3INIMAME B DYHKIHSX HEKOTOPBIX 3a]d

Moznens cepBepa

Ilo cyTu cepBep B KOMMYHHKAIMOHHOM CETH TAKKE MOXHO OTHECTH
KOHEYHBIX y370B. OZHAKO €ro Ha3HAYCHHE MOBOJBHO CIENU(HUECKOE, UTO BO M
OTIM9AeT €ro OT PACCMOTPEHHBIX THIIOB KOHEYHBIX Y3JI0B: CTAaHIHH CTV
npenozasareneld. Tak, cepsep He IeHEPHPYET TpaH3aKTOB, a AITOPHTMBI 0f
TIOCTYNAIOIUX TPAaH3aKTOB PAa3JIMYHBIX THIOB KOPEHHBIM 00pa3’oM OTIHYA0N]
aITOPUTMOB UX 00pabOTKY MHBIMY Y3JIAMH MOJIEIIH CETH. 1

B nccnenosannolt mepapXxudeckoi CTPYKType KOMMYHUKAIMOHHOMN CETH Cil
JUCTAHIIMOHHOrO OOYYCHHs CEpBEp ABIACTCS €IMHCTBEHHBIM THIIOM Y3708, KON
AOJDKHBI 00pabaThIBATh 3asBKH BCEX BBIIETCHHBIX TUIOB. OT TOYHOCTH OTIpEIeIeHNA]
00pabOTKKM 3aiBOK KaXIOTO THIA 3aBHCHT . CTENCHb aIeKBATHOCTH MOJENH
PEAILHOMY OOBEKTY, BBIIONHSIONIEMY MOJENUPYEMBIE IPOLECCHI. i

B Tabxn. 2 mpuBeneHb! OCHOBHEBIE STANBI 06PaGOTKY MOEIBIO cepBepa Tpasd
KaX/I0TO THIIA. i
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Tabmana 2 — Srans! 06pabOTKH cCepBEPOM TPAH3aKTOB KaXKIOrO THIIA
|

HCXOIHBIX JiaH Tun tpan3akTa

IMopsinox 06paboTkm

in] ecepar);

lin (koRTponbHast paGoTa);

lin3 (1abopatopHas paboTa);
ica ] lnd (kypcosas paGoTa);

iil] (3TeKTPOHHOE TIHCHMO);

IPUHATE BCE TPAH3aKThI OHOTO CEMEHCTRA,

00bEINHNTE TPaH3aKThbl OJHOTO CEMCﬁCTBa;

H3MEHUTDL NIapaMeTp Ha3HA4YCHUA COrJIaCHO NapaMeTpy aapecarta,
TNIOMECTHUTH TPAH3AKT B MOJEJIb IOYTOBOTO CcepBepa.

S (3ampoc Ha TOCTYII K

BOCHUSI €My THII
T0IHIECKOMY

Jla OCYHICCTRBIIS
[eMy TIepeIalol ueqeﬂmo)
OKa 3aKJIIFOYaeTe:

HPHHSATH TPAH3aKT;

TOMEHATh MECTaMH IapaMeTPhl y3/1a-NCTOYHMKA U y3/1a-Ha3HAUCHHS,
Pa3sMHOXHTb TPAH3aKT HA HEKOTOPOE CITydaitHOe KONIMIECTBO KOMHI,
BappUpPyEMOE B 33JaHHOM [IHAIIA30HE;

OCYIIECTBUTH MAPUIPYTH3AMIO;

TIEpeaTh TPAH3AKT U KOTTMHK MOJIENH NIePeNaomero uutepdeiica
cepaepa.

'K MH(pOpMaIH

{EIX JIAaHHOMY T
TOp CepBepa, €0

inf (3anpoc Ha mosyueHHE
TPOHHOM MOYTHI)

CETh; 3

NIPUHATH TPAH3aKT;

BBIOPATh M3 MOJE/U [OYTOBOTO CepBEpa BCe TPAH3AKTHI, Y KOTOPBIX
3HaYCHME MapameTpa y3jla-Ha3HaYeHHs COBIIaJaeT CO 3HAUYCHUEM
flapamMeTpa y3/a-MCTOUHHMKA MPHUIIE/IIIEro TPaH3aKTa,

YIOAIUTh DPULIEAINA TPAH3aKT;

pa3OuTh BHIOpaHHBIE MCHMa HA MAKETHI;

OCYUIECTBUTHL MapLIPYTU3ALHIO KOMHMIA;

nepeiaTh BEIOpaHHbIE TPAaH3aKThl MOJIENH NIEPEAIONIET0 HHTepdeiica
cepBepa.

el paboty cerel

molerze B gat)

NPUHATh TPaH3aKT;

PasMHOKHUTb TPAH3aKT Ha KOJIMYECTBO KOMMIL, DaBHBIM KOTMYECTBY
KOHEYHBIX Y3JI0B;

[PUCBOUTE NIAPAaMETPy KOHEYHOTO y3/1a KaXKHOH KOUK pa3IudHbIe
3HAYCHHS UIEHTH(QHUKATOPOB KOHEYHBIX Y3JIOB;

OCYIIECTBUTh MApIIPYTU3ALMIO U BCEX KOTMIL;

Tepe/aTh KoY MOZCIH NepeJaloIero uuTepdeiica cepeepa.

)
3

101aBaTeNs B el
nenta. He6ob)
0 ¢ Pa3IHIHIM
eT0  TIPUHUAMAIO)
’KOTOPHIX 3aIaH

9(0bMeH TaHHBIMM C
M Infernet)

TIPUHSAT TPAH3aKT;

€CJIU B apaMeTpe y3/1a-MCTOYHMKA YKa3aH HACHTU(DUKATOD
KOHEYHOTO y3JIa — PUCBOUTE MApaMeTpy y3ja-Ha3HaueHUs
uaeHTA(UKaTop y3na Internet; eciu B napameTpe y3/na-HCTOYHEKA
yKa3aH HIEHTUQUKATOD y3na Internet — NpYCBOUTH 3HAYEHME
napaMeTpa agpecara napamerpy y3ja-Ha3sHaueHUsL,

OCYIIECTBUTh MAPIIPYTU3ALHIO;

TIepeaTh TpaH3aKT MOJIEJIH [EpealoNIero HHTepdelica cepaepa.

0 OTHECTH K T
0€, 4TO BO
{IUHA CTYHEH 110 (ceperc rosocoBoit
OPHTMBI  0Opabo peHIIT)
M OT/THYAIOTC 11 (cepBuc Brzeo-

o ieperiv)
[HOA CETH CHCI
M Yy3JI0B, KO
1 OTIpEICTICHMA |

NPUHATHE TPAH3AKT,

€CITH NIapaMETp HANPABJIEHUS PaBeH | — yalnuTh TPaH3aKT; eCIiu
[apameTp HampasieHus paseH 0 — nepexox Kk mary 3;

Pa3MHOXMWTB TPAH3aKT HA KOJMYECTBO KOIIHIA, 3aJaHHOE 3HaYEHUEM
napametpa PConn;

UHUIHATA3UPOBATh TAPaMETPhl y3/la-Ha3HAYeHUs! KOMUN 3HAUYSHUAMM
TapaMETpOB C NOPAIKOBBIMH HOMEPaMH, PaBHBIME MOPSAKOBOMY
HOMEDY KOIHH;

U3MEHUTD I1apaMeTp HATPABIIECHAS NPHILIEIEro TPAaH3aKTa Ha
3Ha4yeHue l; TIOMEHATh MECTAMU 3HAYECHUS Y3J1a-UCTOYHUKA U y3J1a-
Ha3HAa4YEHMUS;

OCYIIECTBUTh MApUIPyTU3ALIMIO TPAH3aKTa U KOIIHIA;

[EpenaTh TPAH3AKT U KONIMH NepeJAIOLIEMY Y3ITy.

i MOJIEIIH Cepl
i} 2 (pasmemenvie (aitna

CepBepa TpaH3a i)

TIPHHATH TPAH3aKTHI OJHOT'O CEMEMCTBA;
O0BEIMHUTD TPAH3AKTHI OJHONO CEMEHCTBa;
YIOANUTh NONYYESHHBIN TpaH3aKT.
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5.0 OJib1ese

Kax ormeuanocs Bhlne, ceppep Takke SBISETCS KOHCUHBIM Y3JI0M C 0COOBIM
deHHeM. OH He TeHepUpyeT TPaH3aKTOB, OJHAKO TAKKE HMEeT Hepe Aoy 1 m
maronmil pusugeckne uHTepdeiicsl. CTpyKTypa MojeNel 3THX GIOKOB B KOpHE 0T/
OT CTPYKTYPBI MOJIENIEH aHAIOIUYHBIX GJIOKOB KOHETHBIX Y3JIOB II0JH30BATEINCH HEoHd
Ha TO, 9TO HA3HAYCHUA UX HOJOOHBL Tak, H3-3a CymIeCTBEHHBIX pasiudnil B 06
. TPaH3aKTOB pasIMYHBIX THUIOB, NPHHAMAIOUME 6IOK Temeps Geper Ha ceby
~ Pa30HeHHsI Ha [aKEeTHI IOTOKOB, TPEOYIOMIHEX 9TOr0. A BOT MOJIEND TIEPENAFOLIEr0 i :
| (hefica ynpocTHIIach 10 MAKCHMYMY, B B MOJCIIH CepBepa HE COMEPIKAT OJIOKOB HHHIM DIXO pl
: 3allvH I1apamMeTpoB, & COACPHKHUT TONBKO OJIOKH, OPraHH3YIOMIME TPHOPUTETHOE MOCTYI 1

TPaH3aKTOB B CETh, 4 TAK)KE OTBEYAIONIME 3a MAPIIPYTH3AIMIO U TEpeiady Tpa € HaX
g CeThb (B 3TOM IUaHe OJIOK IepefaTIuKa cepBepa IyOIupyer GI0KH TIePeIaTINKOB k
i HBIX CTaHIKM TI0JIb30BaTeNeH).

[M3UPOBA

& €HBI TEOPE

I ! ANHaX [

| 3aKIrYeHue g o

E PEH NPHM
B cTraTrhe paCCMOTpCHBI HpHHHHHLI HOCTpOCHI/IH nu (I)yHKIII/IOHI/IpOBaHI/ISI KOM! -

KaITHOHHBIX CceTen, HpOI/ISBCIICHa JACKOMIIO3UIINA CETU JUCTAHITUOHHOI'O 06 [ HO,I[I"OT(

E IPEAJIOKCH MOAXOA K IOCTPOCHUIO MMHUTALIMOHHBIX MOZENEH MO 3a1aHHON TOMoNom BBIIIEHHBIM
XapaKTEPUCTHKAaM CETH.
: Pemena npo6nema mpercrasienns BpeMeH: B MOJIETH IS OCYIIIECTBIICHUS ek
s HOTO MOZENUPOBaHUsL. Pa3spaboTaHBl alrOPUTMBI OCYINECTBICHUS MapIIIpy TH3AE
& MOZEINPOBaHKS KOHEYHBIX Y3JI0B CETH, BBIAEJICHBI OCHOBHBIE COCTABIISIOLINE e
! j CETH O0yYEHHS, UX B3aHMOCHCTBHE U alTOPHTMBL 00paboTKH| nepenaBaeMbIx CooDIE
E IlocTpoena Mojenb IIaBHOTO cepBepa, HAXOJSIIETOCS B BCPIIUHE HEPapXie
; CTPYKTYpPBI CETH IHCTAHIIHOHHOTO oOy4enus. [Ipou3BeieHB! PaCUeThl U JAHH P
ga Aanu ULl TPaHCIMM XapaKTEPUCTHK CETH B IIapaMeTphl Mozend. [Ipemian
| MOJIC/Ib MOJXKET HCIOIb30BATECA IPU NPUHATHH DELICHWH HA NOCTPOCHHE KO oy
g KallHOHHOM CETH JUCTAHIOHHOIO O0yYeHHS. :
j Takum o06pasom, moTydeHHBIE B CTAaThe PE3YIBTATHI ABJISIOTCS COCTABHON el
HHTEJUICKTYaIbHOH CUCTEMBI IIPOEKTHPOBAHKS HH()OPMAIIMOHHBIX ceTeit JHCTaHIHO
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Po3pobka anroputmis renepauii iviraniiinnx Moaeneii KOMYHIKAIIAHIX Mepesx AMCTAHIIHHOr Hap

e ! LECCOB, 10>
i CTaTTﬂ INpUCBAYCHA NMUTAaHHAM aBTOMATH3ALlll IMITAlIMHOI'O MOJCIIFOBAHHSA ipu npoelcrynaum. X 2 03

AMCTaHLLIAHOrO HaBYanys. [i1i peanizauii anropurmis resepani iMitauiiuux Mozeseii Ha GPSS sampo HEIITATHEI
AEKOMIIO3HIliA MOJENi KOMyHIKaiiHOT Mepesxi AMCTAHIINHOrO HasyamHs. Takox TIpHBEJICHI: Tpel UTUBHBIMU, C
OKpEMMX 4YaCTMH MO, aAroputMu poGOTH i iHTepmHpeTauis anrOPHUTMIB MOBOI MOETO - ITyneTOBEI
cepepoBuii GPSS World. CTBHE ar

ETHBIM 060

Cmambs nocmynuna 6 pedaxyuio 17101

HIHA 1HT

482 «McKyCCTBEHHEBIN UHTEILIEKD) 4




