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(57) W3obperenue oTHOCHTCS K CIOCOOY CHHXPOHHM3AUMH JAHHBIX MEKTY IIABHBIMH M TOJXYMHEHHBIMH

YCTPOMCTBAMU B CHUCTEME LICHTPAJIM30BAHHOIO YIPABJICHHs IBIXXKEHHEM T0e3/10B. JlaHHbBIH crocob
COCTOMT W3 OTallOB pa3/ielieHUs] MHOXKECTBA INPOTPAMMHBIX MOIYJeH B IJIABHBIX U HOXYHMHEHHBIX
yCTpOMcTBaxX Ha TPOTpaMMHBIE MOXYIH, s KOTOPBIX TPeOyeTCsl CHHXPOHM3ALUS JaHHBIX, |
MMPpOTpaMMHBIC MOAYJIN, JJI1 KOTOPbIX CUHXPOHU3aluA JaHHBIX HE Tpe6yeTCH, " BBITIOJIHCHHU A pa3}1ean0171
00paboTKM NaHHBIX. B HacTosmeM H300peTeHHH NpH HEOOXOAMMOCTH 33JeHCTBOBATH (PYHKIMSIMU
CHHXPOHHM3AallMN pa3Hble JaHHBIE HCIONB3YIOTCS pPa3HBIE CHOCOOBI CHHXPOHHM3ALUH JIAHHBIX, YTO
COKpamaer O6'I)€M CUHXPOHU3UPYCMBIX JaHHBIX U MOBLIIIACT HAAC)KHOCTH CUCTEMBI. le/l OTOM TaKXC
[IPeOCTaBIeHa CUCTEMa CHHXPOHH3ALMY JAHHBIX MEXTy [IABHBIMH U IIOAYMHEHHBIMU YCTPOWCTBAMH B
CHCTeMe IIEHTPATN30BaHHOTO yIpaBieHus aBrkenueM noes3nos (LIY/]).
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CIIOCOB CUHXPOHM3ALIMU JAHHBIX MEXX/Y I'JTABHBIMU 1 TTOJUMHEHHBIMU
YCTPOMCTBAMU B CUCTEME LIEHTPAJIM30BAHHOI'O YIIPABJIEHUS
JIBWDKEHMEM TTIOE3/10B

ITo Hacrosmel 3asiBKe UCTIPALIMBAETCS IPUOPUTET HA OCHOBE KUTANCKOI NATEHTHOMN 3asBKOM Ne
201810360345.6, nonanuoii B ITatentHoe BenomcTBo Kuratickoit HaponHoii PecniyOnvku n
3aperucTpupoBaHHOi B aTHUIy 20 anpess 2018 roxa mox HazBaHueM «Criocod
CUHXPOHU3ALUU JaHHBIX MEXy TJIaBHBIMU U TOJYMHEHHBIMHU YCTPONHCTBAMH B CUCTEME
LEHTPATM30BAHHOTO yripasyieHus newkenueM (LY 1)», conepikaHue KOTOPOH MOCPENCTBOM

CCBUIKH B TIOJIHOM OOBEME BKIIFOUEHO B HaCTOAIIYTO 3asiBKY.

OBJIACTh TEXHUYECKOI' O TIPUMEHEHUA
Hacrosimmee n3o0peTeHrne OTHOCUTCS K CUCTeMe CHHX POHHU3AINH JaHHBIX MEXKAY TJIABHBIMH U
MOTYMHEHHBIMH YCTPONCTBAMH B CHCTEME IIEHTPATM30BAHHOTO yripaBieHus asmxerrnemM (LY /1),

npuHaJIekamei k obnactu 00pabOTKN TaHHBIX.

IMTPOUCXOXJIEHHUE

Cucrema HeHTpaIM30BaHHOTO yiipasieHus apmkenueM (LY []) sisisiercst BayKHON 1ist
MOJIEPHM3ALINH JKEJIE3HBIX TOPOT TEXHUUECKOH cucteMoi. C LeNnblo MOBBIIEHNS HAIEKHOCTU U
0e30macHOCTH CHCTEMBI B KJIIOUEBOH anmnaparype cucreMsl LY /], a uMeHHO B cepBepe U
aBTOHOMHOM YCTPOWCTBE, HCIIONb3YEeTCsl CXeMa pe3epBUpOBaHus Ha Oase nByX y3oB. [l
PE3€PBHOIO KOMUPOBAHUS AAHHBIX 10 BAXKHBIM CEPBHCAM UCIOJb3YETCs 1BA YCTPONCTBA,
KOTOpbIE COBMECTHO MOIJIEP’KUBAIOT OMH U TOT e CepBUC. B OOBIMHBIX YCIIOBUSIX 3TH JBA
yCTpoOicTBa pabOTAIOT B PEXKUME «TJIaBHBIN-IOAYMHEHHBINY. B ciy4dae oTkasa riaBHOTO
YCTPOHCTBA ISl POIOJIKEHHST PAOOTHI MO BHIMOJIHEHHIO CEPBUCHBIX 33184 MOTYHHEHHOE
yCTPOMCTBO NEPEBOAUTCS B CTATYC INIABHOTO, YTO MO3BOJISIET CUCTEME aBTOMATHUECKH
OCYILIECTBIISITh 3a1a4u Oe3 pydHoro BMewmareabcTsa. COOTBETCTBEHHO, sl 0OeCTeueHHsI
peanm3anyu GyHKLUNN TEPEKIIOUSHHSI HA Pe3ePB JaHHbBIE TAKUX CMAPEHHBIX YCTPOHCTB JOJIKHBI
OBITH CHHX POHU3UPOBAHBL.

Cy1ecTByrom1e TEXHOJIOTHH CUHXPOHU3ALUH JaHHBIX INIABHBIX U MOAYWHEHHBIX CIIAPEHHBIX
YCTPOMCTB BBINOJHAIOT CUHXPOHU3ALNIO TaHHBIX Yepe3 OJJUH U TOT K€ KaHaJ CBSI3H, IPH 3TOM
CHUHXPOHU3ALMU NOAJIEKAT Bee AaHHble. [Ipn 5TOM torndeckue onepanuy 1o OCyIleCTBICHUIO
MH()OPMALIMOHHOTO B3aUMOJIEHCTBHSA C IPYTUMH YCTPONCTBAMH BBITIOJHSIET JIUIIB IJIABHOE
YCTPOICTBO, a MOAYNHEHHOE YCTPONCTBO MOAAEPKUBAET CUHX POHU3ALIUIO C TJIaBHBIM

YCTPOHCTBOM U€pe3 OMH U TOT K€ KaHaJ CBSA3U, YTO NpeHeOperaeT noTpeOHOCTHIO B



SaHeﬁCTBOBaHHH (I)YHKI_II/UIMI/I CUHXPOHU3AIUHU PA3HBIX JaHHBIX. OI[HaKO HaJACKHOCTDb
HCIIOJIB30BAHUA OAHOI'O U TOIr'O K€ KaHaJjla CBA3U HU3KA, U B CJIy4a€ OTKa3a TaKOro KaHajia

HapymaecTcsa BEChb IMPOLECC CUHXPOHU3ALUU.

KPATKOE OITMCAHUME U30BPETEHM A

Hacrosiiee n300pereHne HarpaBiIeHO Ha yCTPAHEHNE HEAOCTATKOB ONMMCAHHOTO BbILIE
npeaAmeCTBYOIETO TEXHOJIOTHYCCKOI'O YPOBHA, U BBUY HOTpe6HOCTI/I B Y4aCTHUH B IIPOLECCE
CUHXPOHU3AIUHU PA3SHBIX HJAHHBIX IMPEATIOKCH crocod U cucremMa CUHXPOHU3ALMU JaHHBIX
MEXAY IIaBHbBIMU U NIOAYHMHCHHBIMU yCTpOfICTBaMPI CHUCTEMBI LIEHTPAJIU30BAHHOT'O YIIPAaBJICHUA
JBHIKEHHUEM.

Hacrosimee n3obpereHne peann3yercst HOCPEACTBOM CIENYIOIINX TEXHUUECKHX CXEeM:

crocod CUHXPOHU3ALMN JAHHBIX MECXKIY I'NTaBHBIMH U IMOAYNHCHHBIMHA yCTpOfICTBaMI/I B CUCTEME
LEHTPAITM30BAHHOTO yripaByieHus aewkenneM (LY /1) moe3nos, mpudem Takoii cmocod coCTOUT
N3 3TANOB. Pa3ACIICHHUA MHOXECTBA IMPOTrpaMMHbBIX MOI[y.]'IeI\/'I B I'JIaBHBIX U ITOAYHNHCEHHBIX
YCTPONCTBAx Ha MPOrPAMMHBIN MOAYJIb CHHXPOHHBIX JAHHBIX U IPOrPAMMHBIA MOAYJIb
ACUHXPOHHBIX JAHHBIX, YCTAHOBJICHUA OJI KAXKIOr0 U3 MpOrpaMMHBIX Mo;[ynef/'l CUHXPOHHBIX
AAHHBIX, OJI1 KOTOPOTro Tpe6yeTcsl CUHXPOHU3AlHA JAHHBIX, KaHaJla CBA3UW AJIs IEpeaavin
AAHHBIX C BBIIIOJIHCHUEM IIPOIrpaMMHBIM MOAYJIEM CUHXPOHHBIX JaHHbBIX I'IABHOT'O yCTpOﬁCTBa
JIOTHYECKOU onepanun HaJd CYHUTAHHBIMU UM JaHHBIM U CHHXpOHHSaLIHeﬁ pe3yJsibTaTa onepanuu
B [IPOrPAMMHBIN MOYJIb CHHXPOHHBIX JAHHBIX COOTBETCTBYIOLLErO MOAYMHEHHOTO YCTPOUCTBA
4yepes3 yKa3aHHBIN KaHaJl CBSA3M JUIs Tepefadu JAHHBIX,; BBIIIOJHEHHs IPOTPAMMHBIMHU MOIYJIIMU
ACMHXPOHHBIX JAHHBIX [NIABHOTO U MOAYUHEHHOTO YCTPOWCTBO ONEpaly Hajl CYUTAHHBIMU
HNMH, COOTBETCTBEHHO, JAHHBIMH IJIA MPOrpaMMHOI0O MOAYJisd ACUHXPOHHBIX JaHHBIX, IJIA
KOTOPOTO CHHXPOHU3ALsI TAHHBIX HE TpeOyeTcs.

Kpome Toro, ykazaHHOe pa3fesneHne MHOKECTBA IPOrPAMMHBIX MOJYJIEH B BEAYLIUX U
INOAYMHEHHBIX yCTpOﬁCTBaX OCHOBBIBACTCSA HA TOM, MOT'YT JI HpOr‘paMMHbIﬁ MOIYJIb I''TaBHOT'O
YCTPOHCTBA U MPOTPAMMHBIA MOYJIb MOJYHHEHHOT'O YCTPOICTBA CUNTBIBATh 1 00padaThIBaTh
OJIHU U Te€ K€ NaHHbIE, IPUYEM, €CJIM NPOrPAMMHBINA MOAYJIb TJIABHOTO YCTPOUCTBA U
NPOTrPaMMHBINA MOAYJIb MMOJYMHEHHOTO YCTPOMCTBA MOTYT CUUTBIBATh U 00pabaThIBaTh OJHH U
T€ JK€ IaHHbIE, CHHXPOHHU3ALHsI He TpeOyeTcs, B MPOTUBHOM CJIy4ae CHHXPOHHU3aLuUs TpeOyeTcs.
Kpowme Toro, nporpaMMHBIil MOZTYJIb CHHXPOHHBIX TAHHBIX BKJIFOYAET B ce0s1 MOAYJIb
OTCJICKMBAHUS HOMEPOB TOE€310B, MOAYJIb K3LIMPOBAHUS HHPOPMAIIMH U MOAYJIb 00paboTKH
JAHHBIX O MapIIPyTax; MPOrPaMMHBIH MOIYJIb ACHHXPOHHBIX JAaHHBIX BKIIFOYAET B ce0s

MH(OPMALIMOHHBIA MOYJIb, COAEPIKALINI JTAHHBIE O CTAHIIMAX.



Kpome Toro, Moaynib OTCIEKUBAHUS HOMEPOB MO€310B HUCIOIB3YETCS AJIs1 OJYYEHHUs
orepaTuBHON MH(POPMALIMK O HOMEpaxX Moe310B, HHPOPMALIUK O HOMEPaX COCEIHHX TOE3/10B,
uH(popMaLuu 1o BepupHUKaMu HOMEPOB TOE30B, a TaKXKe NHPOPMALIMU C YKa3aHUEM JaHHBIX O
CTaHLMSX; MOAYJIb KOLUIUPOBAHUS HH(POPMALIMK UCTIONB3YETCs IS MTOJTyUeHHsI HHOPMALIH O
HOMepax MOe3/I0B, a TaKKe MHPOPMALUH ¢ YKAa3aHUEM JaHHBIX O CTAHLIMSIX, MOZYJIb
nH(POpPMALNH C YKa3aHUEM JJaHHBIX O CTAHLIUSX HCIIONb3YeTCs sl MOy4eHHst HHpOpMaIu ¢
yKa3aHHEeM CHCTEMbI LIEHTPAIN3ALUH, HHPOPMALIUHU C YKa3aHHEM CHCTEMbI YIIPABJICHHSI
NOe37IaMH, a TakXKe MH(POPMALIMU C YKA3aHUEM COOPAaHHBIX TaHHBIX;, MONYJIb 0OpabOTKH JTaHHBIX
O MapUIPyTaxX UCHOJIB3YETCs IS MOJYYSHHsI OTIEPATUBHON HH(POPMALIUU O MaPIIPYTax,
UH(pOpMALIUH O TUIAHUPOBAHUHU MapIIPYTOB, HHYOPMAIIMH O HOMepax Moe310B 1 HH(pOpMaLuu ¢
YKa3aHUEM JAHHBIX O CTAHLUSAX.

Kpowme Toro, kaHaj CBs3H I IEpeAayv JaHHBIX 00ECTIEYMBACTCS] COENUHEHHEM,
yCTaHABIIMBAEMbIM ¢ ucnonb3oBanueM cetu TCP/IP.

Kpome Toro, kaHan CBsI3U Ui IEPENAaYn JAHHBIX YCTAHABIUBAETCS AJIsI KAXAOrO U3
IIPOrPaMMHBIX MOJyJI€ll CHUHXPOHHBIX JaHHBIX.

Cucrema CUHXPOHHU3ALUN JaHHBIX MEXy TJIaBHBIM U NOJYMHEHHBIM YCTPONHCTBAMH B CHCTEME
LEHTPAJIM30BaHHOTO yripaBienus AsmxeHneM (LY /1) moe3nos, KoTopast COCTOUT U3 TJIABHOTO
YCTPOMCTBA, MOAYUHEHHOIO YCTPONUCTBA U KaHaa CBsI3U [l Iepefavu JaHHbBIX,

IJIaBHOE YCTPOMCTBO BKJIIOYAET B €051 MHOXKECTBO MPOTPAMMHBIX MOJYJIEH CHHXPOHHBIX
JAHHBIX U MHO>KECTBO NMPOTPAMMHBIX MOAYJIEH ACUHXPOHHBIX JaHHBIX,

NOAYMHEHHOE YCTPOWCTBO BKJIIOYAET B ce0sl MHOJKECTBO NMPOTPAMMHBIX MOAYJIEH CHHXPOHHBIX
JAHHBIX U MHOXECTBO IMPOrPAMMHBIX MOJYJIeH aCUHXPOHHBIX TaHHBIX, COOTBETCTBYIOILINX
MIPOrPAMMHBIM MOAYJISIM IJIABHOT'O YCTPOICTBA,

IIpUYEM NPOTrPaMMHBIN MOJyJIb CHHXPOHHBIX JAHHBIX INIABHOIO YCTPONCTBA COEAUHSIETCS C
IIPOrPAMMHBIM MOAYJIEM CUHXPOHHBIX JAHHBIX NOJYUHEHHOIO YCTPOMCTBA Yepe3 KaHal CBS3H
IUIs TIepeiavyy JaHHBIX, IPOrPaMMHbBINH MOJYJIb CHHXPOHHBIX JAHHBIX [JIaBHOTO YCTPONMCTBA
BBIMNOJIHSIET JIOTHUECKYIO ONepalyio HaJl CHUTAHHBIMU UM JaHHBIMU U CUHXPOHU3UPYET
pPe3ysbTaT Onepanuu ¢ NpOrpaMMHBIM MOAYJIEM CUHXPOHHBIX JAHHBIX COOTBETCTBYIOLIETO
MOAYMHEHHOIO YCTPONCTBA Yepe3 KaHaJl CBA3U MU IePeAadn JaHHBIX, IPOrPaMMHBIE MOIYJIH
ACUHXPOHHBIX JAHHBIX [NIABHOIO YCTPOMCTBA U MOJYUHEHHOI'O YCTPONCTBA BBIOJIHSAIOT
ONEpPaLUIO Hal CYHUTAHHBIMU UMH, COOTBETCTBEHHO, JAHHBIMH.

TexHnueckue npenMyIecTsa, ooecrneynBaeMble HACTOSIIUM H300pETeHNEM, 3aKJIFOYA0TCS B
CJIEAYIOIIEM: P HEOOXOJUMOCTH 3a1eHCTBOBATh (PYHKIIUSMH CHHXPOHU3ALMH Pa3HbIE TaHHbIE
NPOTrPaMMHBIM MOAYJIEM, JIsi KOTOPOTO TPeOYyeTCsl CHHX POHU3ALMH JAHHBIX, JUI UX

CUHXPOHU3ALUH UCTIOJB3YHOTCS PA3HBIC KaHAJIbI, I[a6bl KZl)I(I[bIﬁ HpOFpaMMHblﬁ MOAYJIb UMECJI
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CBOM COOCTBEHHBIN KaHAJI CHHXPOHHM3ALNH, YTO COKPAIaeT 00BEM CHHXPOHU3UPYEMBIX TaHHBIX,
NO3BOJISIET N30€KaTh BOZHUKHOBEHHUS B3aUMHBIX IIOMEX, & TAKIKE IMOBBIIIAET HAJEKHOCTD U
0€30MacHOCTb CaMOM CUCTEMBL

KPATKOE OITMCAHUE YEPTEXEH

Ha ®ur.1 npencraBieHa KOHCTPYKTHBHAS Uil CUCTEMbl CHHXPOHHU3ALMU JAHHBIX MEXy
IJIaBHBIMU U IIOAYUHEHHBIMH YCTPOHCTBAMHU B CUCTEME LIEHTPAJIN30BAHHOIO YIIPABICHUS
nsrxenneM (LY ]1).

INOAPOBHOE OITMCAHUE

Hacrosimee n3obperenne npeacrasisier cO00H Crocod v CUCTEMY CHHXPOHH3AIMU JaHHBIX
MEKAY TJIaBHBIMH U TIOAYMHEHHBIMH YCTPOHCTBAMHU B CHCTEME LIEHTPAIU30BAHHOTO YIIPABJICHHUS
nerkenneM (LIY [1). Hiwke monpoGHO onmucaHbl BAPUAHTBI UCIIOIHEHUST HACTOSLIETO
M300pETEHHS.

B rnaBHBIX ¥ MOgUMHEHHBIX ycTpoiicTBax cuctemsl LIY /1 GyHKIMOHUPYIOT MPpOrpaMMHBIE
Mozayu oxHOro Tuna. Kaxkaelii U3 mporpaMMHBIX MOZYJIEH BBITIONHSET Pa3IMYHbIe CHCTEMHbIE
($yHKUMH, BKIIFOYasi MOAYJIb OTCJICKHBAHUS TIOE37J0B, MOAYJIb K3LITUPOBAHHS HHPOPMALINY,
MOAYJIb HH(POPMALINHY C YKA3aHUEM JAHHBIX O CTAHLUSIX U MOAYJIb OOpa0OTKU TaHHBIX O
MapiipyTax. MoayJib OTCIEKUBAHHS MOE3/I0B UCIOB3YETCs IS OTCIEKUBAHUS U IIPOBEPKU
HOMEPOB IO€310B; MOAYJIb MHPOPMALIMHU C YKA3aHUEM JAHHBIX O CTAHLUAX UCTIOIB3YETCs IJIs
NOJIy4eHus: 1 00padOTKM HHPOPMALUHY C YKa3aHHEM AAHHBIX O COCTOSIHUHM CTAHIIMOHHBIX
CUTHAJIBHBIX YCTPONCTB B PEKHUME PEAIbHOIO BPEMEHH, MOAYJIb K3IIUPOBAHUS UH(POpMALIIU
UCTIONB3YETCS TSI KILMINPOBAHUS HHPOPMALINY € YKA3aHUEM JJAHHBIX O COCTOSIHUM
CTAQHIIMOHHBIX CUTHAJIBHBIX YCTPOHCTB, a TaKke HHPOPMALIUU O HOMEpax MOe310B;, MOIYJIb
00pabOTKM TaHHBIX O MAPLIPYTAX MCIOJIB3YeTCs AJisi 0OpabOTKU TaHHBIX O PYYHOM YTIPABICHUU
MapIIPYTOM U JaHHBIX 00 aBTOMAaTHYECKOM 3aIyCKe MapLIpyTa.

Cy1ecTByIOT pa3IMYHble CTPATErHU CHHXPOHHU3AIMU JAHHBIX, COTJIACHO KOTOPBIM IS
HEKOTOPBIX MONYJIH TpeOyeTCs CHHX POHM3ALMS JAHHBIX, a JIsl HEKOTOPBIX MOZIYJIeH
CHHXPOHM3aLUs JaHHBIX He Tpedyercs. CenoBaTebHO, MHOKECTBO MPOTrPAMMHBIX MOJYJIEH B
BEIYIIMX U MOAYNHEHHBIX YCTPOMCTBAX Pa3AeisieTCsl Ha MPOrPaAMMHBIE MOIYJIH, JUIsl KOTOPBIX
TpeOyeTcst CHHXPOHU3ALMS JAaHHBIX, U HA IIPOrPaMMHbBIE MOAYJIU, JUIsI KOTOPBIX CHHXPOHU3ALIHS
TAaHHBIX HE TPeOyeTcs, TO €CTh HA MHOJKECTBO MPOTPAMMHBIX MOZYJIEH CHHXPOHHBIX TAaHHBIX U
MHOKECTBO IMPOrPAMMHBIX MOJYJIEH aCHHXPOHHBIX JaHHBIX.

Hanpumep, uTo kacaercs MOIyJIs K3MIUPOBAHHUS HH(POPMALINHU TIIABHBIX U TTOAYNHEHHbIX
YCTPOMCTB, TO:

1) npu 3anycke MOAYJIb KIIIUPOBAHUS HH(OPMALIMK INIABHOTO YCTPOICTBA 3aNPaIIUBAET Y

MOAYyJIA OTCJIIC)KUBAHUS HOMEPOB MMOE3J0B BCHO I/IH(I)OpMaL[I/II-O O HOMEpax Mnmoe€3a0B U, MoJIy4uB
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BCIO MH(OpPMAIMIO O HOMepax Moe3/ax, K3IHUPYET e B MaMsITH, OJJHOBPEMEHHO CHHXPOHU3HPYS
€€ C TIOAYMHEHHBIM YCTPOHCTBOM, a OT MOIYJIsl HH(POPMALIUH C YKa3aHUEM JaHHBIX O CTAHLIHSX
OH 3aIpalINBAET BCIO MHPOPMALMIO C YKAa3aHHUEM JJAHHBIX O CTAHIMAX U, TIOJyYUB BCIO
MH(pOpPMaLIMIO C yKa3aHHEM JAAHHBIX O CTAHLUSX, K3LIUPYET €€ B MaMsATH, OJHOBPEMEHHO
CHUHXPOHU3HPYsI €€ C MOAYUHEHHBIM YCTPOICTBOM.

2) B porecce paboThI Ha HETO MOCTYIaeT U3MEeHeHHas: HH(OpMAaLUs O HOMepax Moe3/I0B U BCS
uH(pOopMaLus 0 HOMepax Moe3I0B, OTIPaBIIsIEMasi MOAYJIEM OTCJIEKHBAHUSI HOMEPOB MOE3/10B,
KOTOpasi COTOCTABJIIETCS C JIOKAJIBHO KAIIUPOBAHHON MH(pOpPMALIHEH O HOMEpax MOe3/I0B; B
ciy4yae 0OHapy KeHHUsS] HI3MEHEHUH TaHHbBIE JIOKAJIbHOTO K3111a OOHOBJISIFOTCS U
CUHXPOHU3HUPYIOTCS C JAaHHBIMU MOJYMHEHHOTO YCTPOICTBA.

3) B mpouecce paboThl HAa HErO TOCTYIAeT U3MEHEHHAs! MH(POpPMAaLIUs C yKa3aHHUEM JaHHBIX O
CTaHLMSIX U BCSI MHPOPMALHSA C YKA3aHUEM JaHHBIX O CTAHLUSX, OTIPABIIsieMast MOIYJIEM
UH(pOpPMALIMH C YKa3aHUEM JIAaHHBIX O CTAHIMAX, KOTOPAast COMOCTABISIETCS € JIOKATIBHO
K3IIMPOBAaHHOH MH(pOpMaLHel ¢ YKa3aHUEeM JaHHBIX O CTAHLUSAX; B Cilydae OOHapy KEeHUs
WU3MEHEHUH TaHHbBIE JIOKAJIBHOTO K3111a OOHOBIISIFOTCS M CHHXPOHHU3HPYIOTCS C JAHHBIMU
MOAYMHEHHOIO YCTPOMCTBA.

4) mocJe NOCTYIUIEHUS] CHHXPOHU3MPOBAHHON MH(OpMAIIMU HAa TOAYNHEHHOE YCTPOHCTBO
NIOCJIeTHEE HETIOCPEACTBEHHO OOHOBIIAET MH(OPMALIHMIO K31IIa TEKYILIETr0 yCTPONUCTBA.

Kpowme Toro, 1u1st Kaskaoro 13 nNporpaMMHbBIX MOAYJIEH, Al KOTOPOro TpeOyeTcst CHHXPOHU3ALUS
JAHHBIX, YCTAHABIMBAETCSI COOTBETCTBYIOLINI KaHAJ CBA3M JUIsl NepeAayu JaHHBIX,
IIPOrpaMMHBIN MOJYJIb [NIABHOTO YCTPONCTBA BBINOJIHSET HAJ CYUTAHHBIMU UM JaHHBIMU
JIOTHYECKYIO ONEpaLyi0 OTCISKUBAHNS U Y€PE3 KaHaJ CBSI3U AJI Nepefavy JaHHbIX
CUHXPOHU3HUPYET Pe3yJbTaT ONEepalyy ¢ IPOrpaMMHBIM MOJYJIEM COOTBETCTBYIOLLETO
MOJYMHEHHOT'O YCTPONCTBA, MpOrpaMMHbIe MOIYJIU INIABHOTO U MOAYNHEHHOTO YCTPOMUCTB
BBIMOJIHSIOT ONEPALUIO HAJl JAHHBIMU, CYUTAHHBIMU, COOTBETCTBEHHO, KaXIbIM U3
NPOTrPaMMHBIX MOAYJIEH, Uil KOTOPOT'O CUHXPOHU3ALIMS TaHHBIX HE TpedyeTcs.

Kpowme Toro, ykazaHHoe paszieseHre MHO)KeCTBa TPOrpPaMMHBIX MOJyJiel B BEAYLIUX U
MOJYMHEHHBIX YCTPONCTBAaX OCHOBBIBAETCS HA TOM, MOTYT JIU ITPOrPAMMHBIN MOAYJIb [1aBHOTO
YCTPOHCTBA U MPOTrPAMMHBINA MOZYJIb MOJYMHEHHOTO YCTPOICTBA CUNTBIBATh  00padaThIBaTh
OJIHU U T€ K€ JJaHHble, IPUYEM, €CJIM IPOrpaMMHBIN MOIYJIb TJIABHOTO YCTPOICTBA U
NPOTPAMMHBINA MOAYJIb MOJYMHEHHOTO YCTPOMCTBA MOTYT CUUTBIBATh U 00pabaThIBaTh OJHH U
T€ JK€ JIaHHbIe, CHHXPOHHU3ALMs He TpedyeTcs, U 3To OyaeT mporpaMMHbBIH MOAYJIb
ACHHXPOHHBIX JIaHHBIX, B IPOTUBHOM CJIydae CHHXPOHM3auus Tpedyercs, u 3To Oyner

HpOr’p&MMHblﬁ MOAyJIb CHHXPOHHBIX JaHHBbIX.



Kpowme Toro, nporpaMMHbIil MOZTyJIb CHHXPOHHBIX IAHHBIX BKJIFOYAET B ce0s1 MOAYIIb
OTCJIEKMBAHUS HOMEPOB ITOE€30B, MOAYJIb K3IIMPOBAHUS HMHPOPMAIIMH U MOAYJIb 00paboTKH
JAHHBIX O MapUIPyTax; MPOrPaAMMHBIH MOJYJIb ACHHXPOHHBIX JAHHBIX BKJIFOYAET B CE0sI
UH(pOPMALIMOHHBIN MOAYJIb, COAEPIKALIUN TaHHbIE O CTAHLIUAX.

Kpowme Toro, kaHaj CBs3H 111 IepeAayv JaHHBIX 00ECTIeYMBAETCS COSTUHEHHEM,
yCTaHaBJIMBAEMbIM C Ucnosib3oBanueM cetu TCP/IP.

Bpl1e onmucaH JHIITb MPEANOYTHTEIbHbBIN BAPHAHT UCTIOIHEHHE HACTOSIIEro H300peTeHMS,
KOTOPBIN HE TOJDKEH UCTOJIKOBBIBATHCS KaK OrpaHUYeHue npeamera n3ooperenus. Cienyer
OTMETUTD, YTO CIICHUAJIUCTHI B I[aHHOfI O6.]'IaCTI/I TEXHUKHU MOT'YT 663 OTKJIOHCHUA OT KOHLCIIIINU
JAaHHOI'oO I/1306peTCHI/I$I BHECTH B HEI'O MHOT'O M3MEHEHUI 1 I[OHOJIHGHI/Ifl, KOTOPBIC ITPU 3TOM

OyIyT HAXOIUTHCS B PAMKax MOJUIEKAIIETO 3aLIUTe MPEAMETa HACTOSALIETO N300pETeHUSI.



O®OPMVIJIA U30bPETEHUA

1. Crioco® CMHXPOHM3AINHN JAHHBIX MEXy IJIABHBIMU U ITOYMHEHHBIMU YCTPOUCTBAMH B
CUCTEeMe LIEHTPAJIN30BaHHOTrO yrpasieHus nprkeHueM (LIY 1) moe3nos, KOTOPBIH COCTOUT 13
3TAIOB: Pa3JeNIeHNs] MHOJKECTBA MTPOrPAMMHBIX MOJYJIEH B INIABHBIX U MOAYMHEHHbIX
yCTPOMCTBAxX Ha MPOrPaMMHBIH MOJYJIb CHHXPOHHBIX JJAHHBIX U MPOrPAMMHBIN MOAYJIb
ACHHXPOHHBIX JIaHHBIX; YCTAHOBJICHUS JJIs1 KaXKIOTr0 U3 MIPOrPaMMHBIX MOAYJIeH CUHXPOHHBIX
JAHHBIX, I KOTOPOrO TPeOyeTCsl CHHXPOHHM3ALMS TAaHHBIX, KaHANA CBSI3U ISl Iepeaadn
JAaHHBIX C BBITIOJHEHHUEM MTPOrPAMMHBIM MOZYJIEM CUHXPOHHBIX TAHHBIX TJIABHOTO YCTPOMCTBA
JIOTMYECKOH OTEepalluy Ha/l CYUTAHHBIMU MM JTaHHBIM M CHHXPOHHU3ALHEH pe3ysibTaTa Onepanu
B IIPOTPAMMHBINA MOAYJIb CHHXPOHHBIX JAHHBIX COOTBETCTBYIOLIETO MOAYUHEHHOTO YCTPOUCTBA
Yyepe3 YKa3aHHBIH KaHaJ CBSI3U /IS [TepPeadd JAHHBIX; BBITOJHEHHS IPOTPAMMHBIMU MOAYJISIMU
ACHHXPOHHBIX JTaHHBIX IJIABHOT'O U TIOAYUHEHHOTO YCTPOHCTBO ONEPaLlii HaZl CY{UTAHHBIMU
UMM, COOTBETCTBEHHO, JAHHBIMH ISl IPOTPAMMHOTO MOJYJISI ACHHXPOHHBIX JJAHHBIX, JUJIS
KOTOPOTO CHHXPOHU3ALUsI JAHHBIX HE TpeOyeTcs..

2. Crioco0, u3jokeHHbIH B 1.1 ()OPMYJIbI, HO OTIMHYAOLITHIICS T€M, YTO YKa3aHHOE pa3lielicHHe
NPOTPaMMHBIX MOAYJIEH B BEAYLINX U MOAYMHEHHBIX YCTPOHCTBAX OCHOBBIBAETCS HA TOM, MOTYT
JIM IPOTPaMMHBIH MOJYJIb IJTABHOTO YCTPONUCTBA U POTrPAMMHBIA MOAYJIb IIOAYHHEHHOTO
YCTPOHCTBA CUUTHIBATh U 00pabaThIBATh OAHH U T€ K€ JaHHBIE, IPUYEM, €CIIH TPOrPAMMHBII
MOZYJIb IJIABHOT'O YCTPONCTBA U IMPOTrPAMMHBIN MOAYJIb MOJYMHEHHOTO YCTPOICTBAa MOTYT
CUUTBIBATh M 00pabaThIBaTh OJHH U TE K€ JaHHBIE, CHHXPOHU3ALHS He TpeOyeTcsl, B IPOTUBHOM
Cclly4ae CHHXPOHH3auus Tpedyercs.

3. Crioco0, m3nosxeHHsbli B 11.1 1160 1.2 GopMyJIbl, HO OTIMYAIOLIUHCS TEM, YTO MPOTrPAMMHBIH
MOJYJIb CHHXPOHHBIX JJAHHBIX BKJIFOYAET B c€0sl MONYJIb OTCJIC)KMBAHUSI HOMEPOB MOE3/10B,
MOZYJIb K3LUIMPOBAHUS UHPOPMALIUU U MOAYJIb 00pabOTKHM JaHHBIX O MapUIPYyTax;
NPOTPaMMHBINA MOAYJIb ACHHXPOHHBIX JAHHBIX BKJIIOUAET B ceOs MHPOPMALIMOHHBIN MOJYJIb,
COZICPIKAIINI TaHHBIE O CTAHIUSAX.

4. Crioco0, U3JI0KEHHBIN B KAKOM-JTHOO0 U3 1.1 1-3 hopMyJIbl, HO OTIIMYAIOIUICS TEM, YTO
KaHAaJI CBSI3U JUUIsI ITepeauy TaHHBIX 00eCTIeUnBAETC COCAMHEHNEM, YCTAHABINBAEMbBIM C
ucnonb3oBanueM cetu TCP/IP.

5. Criocob, n3noskeHHbIH B 1.3 GopMyJIbl, HO OTIUYAIOIIUNCS TEM, YTO MOJYJIb OTCIICKIBAHHSI
HOMEPOB ITOE30B UCTIONB3YETCS IJIsl IOJIYUYEHHUS ONepaTUBHON HH(POPMALIUK O HOMepax
1oe3710B, MH(POPMALIMU O HOMepax COCEAHUX MOE310B, HH(POPMAINHU MO BepU(pUKALUNT HOMEPOB
MOE€37I0B, a Tak)ke MH(POPMALMH C YKa3aHHUEM JAHHBIX O CTAHLUAX, MOYJIb KAIIUPOBAHHS
MH(OpMALIUU UCTIONB3YETCs TS IONyUeHHsI HHOPMALIMKU O HOMEPAX MOE3/10B, a TaKXKe

I/IH(I)OpMa]_II/II/I C YKa3aHUEM JaHHBIX O CTAHUUAX, MOAYJIb I/IH(I)OpMaI_II/II/I C YKa3aHUEM NAaHHBIX O



CTaHIUAX HUCIIOJIB3YETCA AJIA TTOJTYyUCHUA I/IH(l)OpMaL[I/II/I C YKa3aHUEM CUCTEMbI HEHTPAJIN3aLNU,
uH(pOpMaIINH C YKa3aHUEM CHCTEMBI YIIPABISHHS MTOE3/1aMy, a Takke HHPOpMAIUK ¢ YKa3aHUEM
COOpaHHBIX JaHHBIX, MOAYJIb OOPa0OTKU AAHHBIX O MApIIPyTax MUCIOIb3YETCs AJIs MOTYYEeHUsS
orepaTuBHON MH(POPMALIK O MapIIpyTax, UHGOPMALIMH O MJIAHUPOBAHUM MapLIPYTOB,
nH(pOpMALIUU O HOMEpaxX MOe370B 1 HH(POpMALMHY C YKa3aHUEM JaHHbBIX O CTAHIIMSX.

6. Ciocob, M3N10KEeHHBIH B KAKOM-JTH00 13 IL.IL 1 -5 (hOpMyJIBI, HO OTJIMYAIOIIUICS TE€M, YTO
KaHaJI CBSA3M JIs NTepeAauy JAHHBIX YCTAHABIUBAETCSA ISl KAXKAOTO U3 MIPOrPAMMHBIX MOAYJIeH
CUHXPOHHBIX HaHHBIX.

7. Cucrema CUHXPOHH3AIINU JaHHbIX MCXKAY TNIaBHbIM U ITIOAYHWHCHHBIM yCTpOﬁCTBaMI/I B
CUCTeMe LIEHTPAJIN30BaHHOTO yrpasiieHus nerskeHueM (LY 1) moe3nos, KoTopasi COCTOUT U3
I'JIaBHOI'O yCTpOﬁCTBa, IIOAYHUHEHHOI'O yCTpOfICTBa " KaHaJia CBA3U AJId ne€pEaavr JaHHbIX,
IJIaBHOE YCTPOMCTBO BKJIOYAET B €051 MHOKECTBO MPOrPAMMHBIX MOIYJIEH CHHXPOHHBIX
AAHHBIX U MHOKECTBO IIPOTPaMMHBIX MOI[y.]'IeI\/'I ACUHXPOHHBIX JaHHBIX,

NOJYMHEHHOE YCTPOHCTBO BKIIFOYAET B C€0s1 MHOJKECTBO MPOTPAMMHBIX MOAYJIEH CHHXPOHHBIX
AAHHBIX 1 MHOKECTBO IIPOTPaMMHBIX MOI[y.]'IeI\/'I ACUHXPOHHBIX NaHHbIX, COOTBECTCTBYIOIIUX
IIPOrPaMMHBIM MOAYJISIM [JIABHOI'O YCTPOMCTBA,

HO OTJIMYACTCA TEM, UYTO HpOFpaMMHbIﬁ MOAYyJIb CHHXPOHHBIX JaHHBIX [TIABHOTO yCTpOﬁCTB&
COCAUHACTCA C MPOrpaMMHBIM MOAYJIEM CUHXPOHHBIX JaHHbIX TIOAYUMHEHHOTO yCTpOI‘/'ICTBa uepes
KaHaJI CBsA3U AJIs Iepeaavin JaHHbIX, HpOr‘paMMHbeI MOAyJiIb CUHXPOHHBIX JaHHBIX I'NITABHOT'O
yCTPOMCTBA BBINOJHSAET JIOTHYECKYIO ONEPALUIO HaJl CYUNTAHHBIMU UM JaHHBIMH U
CHUHXPOHU3HUPYET Pe3yJbTaT ONEPaLUU ¢ IPOrPaMMHBIM MOJYJIEM CUHXPOHHBIX JaHHBIX
COOTBETCTBYIOLIErO NOJYMHEHHOIO YCTPONCTBA Yepe3 KaHaJl CBsI3U AJIs Nlepefadl JaHHbIX,
MporpaMMHBIE MOAYJIN ACHHXPOHHBIX JaHHBIX I''TAaBHOT'O yCTpOﬁCTBa U IIOAYHUHECHHOI'O

YCTpOﬁCTBa BBIMTOJIHAIOT ONEpaluui0 Had CHUTAHHBIMHU UMH, COOTBETCTBEHHO, JaHHBIMHU.



rmaBHOE Y CTPOMCTB O

¢/ KaHan cBAsW AnA nepegadn AaHHblX
'IporpaMMHbIIﬁMOﬂ.Wb (nnoco.on-\o--oouco¢. --------- -'.-Ov'..'-.»
CUHXPOHHbIX AaHHbIX .
L .
: .
: :
M .
7 ) : KaHan CBA3 W AnA nepegadn 4aHHbIX
MPOTPamM M HbIW MOAY1 b (--u'c-nnc:-no-.--.oo---.ntot-a-----a-----.
CUHXPOHHBIX AaHHbIX
" .
n
nporpaMMHblﬁ MOAVIb
ACUHXPOHHbIX AaHHbIX

Cucrema LUY[

NOAYMHEHHOE
YCTPONCTBO

nporpamMmMHbIiA Moaynb
CUHXPOHHBIX A aHHBIX

s

\
iporpam MHbI M oAy b
CUHXPOHHBIX AaHHbIX

J

-
nporpaMMHbIA MOoAYb
ACUHXPOHHBIX J,aHHBIX

@Qur. 1

I/1



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

