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OpHON M3 TakuX 3ajay sIBJISIETCS HCCIEJOBaHME M pa3paboTka NpOrpaMMHO-aJITOPUTMHUYECKOTO B3aUMOAEHCTBHUS
KOMITOHEHTOB, BXOJISIIIIUX B cOCTaB MporpamMMmHoro komiuekca (I1K).

Bompioe 3HaueHwme OTBOAWMTCS YHU(HUKAIMH BCeX B3amMojaeHcTByrommx kommoneHTOB [IK, uro B cBOIO
ouepeb MO3BOIUT 00ECTICUNTh 3aaHHbBIN (DYHKIIHOHAT U OTHOCHUTEIBbHYIO IPOCTOTY PEATH3aIIH.

OcnoBubIME KoMTOHeHTaMU [IK sBistroTes: cucrema xpanenns naHHbIX (CX/I), cuctema 00pabOTKH TaHHBIX
(CO) m ximeHTCKOe mNpuiioKeHue. J[ns peanuzanuy KOMIIOHEHTOB B POJIM OpOKepa BBIYMCIHMTENBHBIX PECypCOB
npumensiercst [10 Globus Toolkit, a B kauectee CYB/] T1O PostgreSQL. B IIK 3amoxeHa BO3MOXHOCTh 00pabOTKH
JAHHBIX KaK pecypcaMu JOCTYIHBIMU B JIOKaJTbHOM ceTH, Tak U BHeIHUMH pecypcamu Grid-cetu [1]. OcHoBHas yacTh
BBIYHCIINTEIBHOM HAarpy3ku KoMILIeKca o0pabaTeiBaThCsl pecypcaMu Ha rpagpuueckux yckopurensx GPU, kotopsie 1o
OBICTPOICHCTBIIO B HECKONBKO AECATKOB pa3 MpeBocxonsT motokoBbie Ha CPU. [lnsg pacmaparuienwBaHus 3amad
HCTIONB3YyeTcsl mporpaMmmHo-anmaparHas apxurekrypa CUDA. Tlpm peammszannm skcnepuMeHTtanbHoro obpasma I1K
MOJICIMPOBAHISI MaTepPHANIOB MPEIoKeHo ncnonb3oBaTh API maTepdetic Ha 6a3e CHCTEMHBIX CIyKO ONEparuOHHBIX
CHCTEM BHEIIHHUX BBIUYUCIMTENBHBIX y37I0B. B pomn TpancopTHOTO (haiina BEIOpaH MepCneKTUBHBIHN Ul IPUMEHEHNUS B
cocrape [IK mopenupoBanuss MmarepuanoB ¢opmar XML, co crpykTypoil ¢aiina HAEHTHYHOW CTPYKType
nHpopmannoHHoit 6a3sl [2].

Pabora BbimonmHeHa npu (uHAaHCOBOW monaepkke MuHHCTepcTBa 00pa3oBaHMs M Hayku Poccuiickoi
Oeneparn. Cornanienue o npeaocrapienuu cyocuanun RFMEFI57814X0095 or 28.11.2014 1.
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becrnpoBoHbIE CETH MMEIOT MHOXECTBO JIOCTOMHCTB: OHH TIPOIIE B YCTAaHOBKE M MOJU(UKAINH, MOOHIIBHBI
3avacTyro, TPYAOBOH peXHMM Ha MPEINPUATHH M IUIAHUPOBKA IIPOU3BOACTBEHHBIX IOMEIIEHHH HE IO3BOJISET
MPOM3BOJIUTh MPOKIAIKY KaOeIbHOTO COCAMHEHHUS, WM K€ NPUBOAUT K OoJbmMM (UHAHCOBBIM 3aTpaTaM Ha
MEPEIUIaHUPOBKY U MOCIEAYIONIYI0 OCTAHOBKY AEATEIbHOCTH MPEANPHUSITHS Ui NPOBeAeHUs paboT 1mo obecrneueHnio
HETPEPEIBHOTO COOOMICHUS MEX Ay examu. Kpome Toro, mpoBoIHOE COeANHEHHE 001aJaeT HU3KOH SPrOHOMHIHOCTHIO
u 3Heprodp(HeKTUBHOCTBIO, YTO OIATH JK€ IOBJICYET 32 COOOI0 JIOTONHUTENBHBIC 3aTpaThl BO BpEeMs €ro
¢byHKnnonnpoBanus. Ho He CMOTps Ha BCE 3TO, TAaK)XKE€ MMEETCS Psii HEJOCTATKOB: MIOMEXH NP IepeJadu JaHHBIX,
OTpaX€HHE CHTHalla, HEPaBHOMEPHOE paclpelelieHHe WHTEHCHUBHOCTH CHTHalla, 3arpy:K€HHOCTb  4YacToT,
HETIOTHOCBSI3HOCTh OECIIPOBOJHOW CETH — BCE 3TO JOCTAaBISAET HEMajble TPYAHOCTH JJIs HAJEKHOTO IpHeMa
nHGOPMALINU U MIPUBOAUT K IpobsieMaM JOoCTya.

B manHO# paboTe mpoaHaIM3UPOBaHbI MPOTOKOJIBI OECITPOBOAHON TIepeaun JaHHBIX, B yacTHOCTU: ZigBee, Z-
Wave, Bluetooth, BLE, High Rate WPAN, WiMedia, UWB, Wi-Fi, WRAN, hart, ONE-NET, Wireless USB, WiGig,
LibertyLink, EnOcean, RONJA. Insteon, Wavenis.

338


mailto:taraz1995@mail.ru

OU3UKO-TEXHUYECKMI MexayHapoaHas HAYYHO-NIPAKTHYECKAas KOH(epeHIus

I"‘I uncnjm - «Du3NKo-TeXHHYEeCKHE NMP00JIeMbI B HAyKe, IPOMBIILICHHOCTH U MeMIIUHE»
il s Cexuus 7. IHGOpMaIOHHbIE TEXHOJIOT MY, aBTOMATH3aLUs ¥ CUCTEMBI YIIPaBJICHHS

CTOUT OTMETHTH, YTO HET YHHBEPCAJIBHOIO IIPOTOKOJA, IPUMEHHMOro BO Bcex cepax. B kaxmon obnactu
IIPUMEHEHNSI €CTh CBOM OCOOEHHOCTH, KOTOpPBIE CIEAYET YYHTHIBATH HPH BBIOOpE MpoToKoma. Jns aHamusa Oblam
BBIJICTICHBI OCHOBHBIE C(epbl MPUMEHEHUSI OECIPOBOAHBIX MPOTOKOJIOB MEPEAAUN JAaHHBIX: CHCTEMa «YMHBIH TOM»,
MIPOM3BOJICTBEHHBIE 1ieXa U T.1. [y Kaxnoi cdepbl IPHIMEHEHHUs BBIACICHBI 3HAYNMbIe KPUTEPUH BHIOOpA IIPOTOKOIIA,
cpead KOTOPBIX: JAWamna3oH pabodmxX dYacTOT, MaKCHMalbHas CKOPOCTh MEPeAadyd MaHHBIX, paguyC NeHCTBHA,
SHepronoTpediIeHne, 3allMIIEHHOCTh MPOTOKOJA, ITOMEXO3alUIIEHHOCTh, OTKPBITOCTh NPOTOKOJA, CI0XKHOCTD
peanu3anuy, CIocOOHOCTh CAMOOPTaHU30BBIBATHCS.

[IpoBoas aHanu3 pasinMuHBIX 00NacTel, riae BO3MOXKHO NMPUMEHEHHE OECIpOBOJHBIX IPOTOKOJI, BBIACIHIH
crepymoonye, OOMMMHM KpUTEpWsMU Uil OOJIBIIMHCTBA oOnactedl crTaja 4YacToTa paboThl MNPOTOKOJA, €ro
MIOMEXO0YCTOWYNBOCTD, IMEETCS JIM OH B OTKPBITOM JIOCTYIIE, YHUBEPCAILHOCTD, BH]| CETH.

Haubomee ontumanpHOi chepoit mpumenenns 1t nporokonoB High Rate WPAN, WiMedia, UWB ciyxut
3ameHa kabeineil ayano\Buaeo cucteM. ILTFIOCH! JaHHBIX IIPOTOKOJIOB - BBICOKAsi CKOPOCTD IE€PeIadn JAaHHBIX U BBICOKAs
cTerieHs aBTOHOMHOCTH. Taroke, mporokon UWB pabotaeT Ha MeHee 3arpykeHHoH acToTe (3.1 — 10.6 I'T'm).

Ecnu sxe BBIOMpATh MPOTOKOJ YISt CUCTEMBI «YMHBIH JOM», TO CIIEAyeT 00paTUTh BHUMaHHE Ha HPOTOKOJIBI
ZigBee, Z-Wave. OCHOBHBIMH TPEUMYIIECTBAMH JaHHBIX IPOTOKOJOB CIYKHT HMX DHEProcOepexeHue, MeHee
3arpy’KeHHbIH JMama3oH 4acToT, pa3Mep CeTH U MPOCTOTa B OOCIY)KMBaHMM W MOJepHH3auuH. Taike HeoO0XoauMmo
y4ecTh IOMEXO03aIHIICHHOCTh IIPOTOKOJA, T.K. BO3MOXHBI IOMEXH OT 000pyI0BaHUS.

Ecim pabovast ruromiags NMPOW3BOJACTBEHHBIX IIEXOB BEJIMKA, a JaHHBIC, HEOOXOIMMBIC ISl TIOJHOILICHHOTO
(YHKIIMOHMPOBAHUSI TPON3BOJICTBA IOCTYHAIOT € OOJBIIOTO YHCIAa YCTPOMCTB, TO Hamboiiee ONTHMaIbHBIM OyIeT
IIPUMEHEHHE NMPOTOKOJI0B ZigBee n Z-Wave, T.K TaHHBIE CETH SIBIIAIOTCSI CAMOOPTaHU3YIOIINMHUCS CEHCOPHBIMH CETAMHU
styerctoro Tuna. OCOOEHHOCTHIO TaHHBIX CeTel ABMISIETCS TO, YTO OHHU COCTOST U3 OJHOPOJHBIX MIEMEHTOB, KOXKIBIN U3
KOTOPBIX BBICTYMAaeT B POJIM HE3aBHCHMOTO MapIIPYTH3aTOpa, KaXIbIH y3€l MOXKET CBA3aThCS C KaKIBIM IPYTUM
y3710M. JlaHHBIE CETH MOT'YT PaclpOCTPaHIThCA HAa HECKOJIIBKO KHJIOMETPOB. B apXuTekType AaHHBIX ceTelf MOMHMO
BO3MO>KHOCTH MOJIKIIOUEHHS JaTYMKOB, IPEAYCMAaTPUBAETCS HATMYHE [IEHTPAIFHOTO y3J1a YIPaBICHNUS.
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