Jlekuusa 2.
APXUTEKTYPA BBIYMCJIUTEJIBHBIX CETENA, CETEV TEPEJAYA
JAHHBIX U TEPMUHAJIbBHBIX KOMIIVIEKCOB

2.1. BBeeHne B NOHATHE APXUTEKTYPbI CHCTEMBI.

B mnocnegnee necsTuieTMe MNPAaKTHUYECKU IOJHOCTBIO M3MEHHIICS XapakTep
cucteM 00paboOTKH, XpaHeHUs u mnepenadn uHopmanuu. CI0XKHOCTh 3TUX CHUCTEM
pacter. CeroHs B IOJyNPOBOJHUKOBOM KPHUCTAJUIE CO3AAETCS CIOXKHAs 3JIEKTPOHHAs
CXeMa C JecsiTKaMu ThICAY TpaH3ucTopoB. B kpynHoii DBM B3auMoJeHCTBYIOT
MHOTME TBICAYM TAKUX HUHTErpajlbHbIX cXeM. COTHH BBIYMCIUTENIBHBIX MAalIuH
00BEANHSIOTCS B BBIYUCIUTEIbHBIC CETH.

Jisg aHanM3a M CHHTE3a TaKUX CIOKHBIX CHUCTEM €CTh TOJbKO OJUH IYTb
paszziesieHne UX Ha pa3HOOOpa3HbIe SJIEMEHTHI U HCCIEI0BaHNE MHOXKECTBA CTPYKTYP,
UX B3aUMOJCHCTBHS. OTH NpoOJIEMBbl PELIAIOTCS B HANpPaBICHUU, MOJIYYUBIIEM
Ha3BaHUE “apXMTEKTYpbl cucrteM”. B 3aBucuMocTu OT 00BEKTa PacCCMOTPEHUS 3TO
MOTYT OBITh apXUTEKTYPbl BBIYHCIMTEIBHON CETH, TEPMHUHAIBHOTO KOMILIEKCA,
BBIUMCIUTENFHON MalIMHbl U T.0. APXHUTEKTYpa CHUCTEMbl SIBISICTCS TOHATHEM,
BKJIIOUYAIOLUM TpU BAXKHEMIIMX BHJIa B3aUMOCBS3aHHBIX CTPYKTYp: (PH3HYECKYIO,
JIOTHYECKYI0 U mporpammuyw. Kpome »53Toro, aHamusupys JIpyrue acreKTbl
ApXUTEKTYphl, YaCTO PACCMAaTPUBAIOT CTPYKTYPHO-TOMOJIOTHYECKOe IOCTPOeHHue
cUcTeM, 0OCOOEHHO 3TO KAacaeTCsl BIYUCIUTENbHBIX CETeH U CeTel mepeaun NaHHBIX,
TEPMHUHAJIBHBIX KOMIUIEKCOB, TJ€ HMEET MeCTO IpoljemMa MpPOCTPAHCTBEHHOIO
pa3MelieHussT Ha MECTHOCTH, Tepputopuu. Kaxknas u3 Ha3BaHHBIX CTPYKTYD
onpezensercs HaOOpOM 3JIEMEHTOB U XapakTepoM HX B3auMmojeicTBusi. CBA3b
CTPYKTYP APYT € APYroM 00pa3yioT apXUuTEKTYPy paccMaTpuUBaeMoii cCTeMbl.

JiieMeHTaMu (U3NUYeCKOH CTPYKTYPbl SIBJSIIOTCH TeXHH4YeCKHe O00BbeKThI.
Tak, ecnu paccmarpuBaercss Qu3udeckas CTPYKTypa BBIUMCIUTENBLHOM MAIIMHBI, TO
€€ B3aMMOCBSI3aHHBIMHM 3JIEMEHTaMU Yallleé BCEro SBJSIOTCS MpoLEeccop, KaHal,
YCTPOMCTBO BBOAA-BBIBOAA HH(OpPMAIMM, TEYaTAIOUIUEe YCTPOIHCTBA, MarHUTHBIC
JTUCKU U T.1. BMecTe ¢ 3TuM, areMeHTaMu (U3HYECKON CTPYKTYphl MAIlIMHBI MOKET
OBITH TyJABT OIlEpaTopa, MUCIUICH, KOHTPOIJIEp, ammapaTypa mHepeqadyd JaHHBIX H
npyrue. VccnenoBanue Gu3NYECKON CTPYKTYphI O3BOJISIET ONPEAEINUTh PU3NUYECKHE
pecypcsl  pacCMaTpUBaeMOM  CHCTEMBbI, MOJCUMTaTh  HEOOXOJUMOE  YHCIIO
BBIUMCIUTENbHBIX MAIIUH, allllapaTOB U YCTPOUCTB, BHIICHUTh, KAKUMU JOJKHBI ObITH
MX TEXHUUYECKHE XapaKTepucTuku. Kaxxaplil, KTO IpUCTYNAET K aHATU3Y apXUTEKTYpPhI
CUCTEMBI, PEXKJI€ BCErO JOJHKEH BUJIETh U IOHUMATh €€ (PU3HUECKYIO CTPYKTYPY.

OpnHako, co3iaHue 000 CHUCTEMBbl HauMHAETCS C PACCMOTPEHHUs JIpyroil ee
CTPYKTYPBI - TOTHYECKOM.

DJIeMEHTAMH JIOTHYECKON CTPYKTYPHI SIBJIAITCH (QYHKIUH, ONPEACISAIONINE
OCHOBHBIE ONEpaluu: BBOAA, XpaHEHHUs, Tepefdauyd WIM BbAAYM MacCHBOB
uHpopManuu. B 3aBUCUMOCTH OT OOBEKTa HCCIEeNOBaHMS M TIyOMHBI aHaIU3a,
AJIEMEHTaMH JIOTHUECKON CTPYKTYphl MOTYT OBITh ONEpalMOHHAs CHCTEMa MallWHBI,
rpymna KOMMYHHKAIMOHHBIX NMPOTPaMM, TEPMHUHAIbHBI MOAYNIb U T.A. DJIEMEHTbI
JIOTUYECKOW CTPYKTYPbl YacCTO MMEHYIOTCS JIoTHYecKuMu Moayisimu. Kpome Toro,
JIIEMEHTaMH 3TOW CTPYKTYpbl MOTYT OBITh M OoJiee CiOXHbIe 00pa3oBaHus,
BKJIIOUYAIOLIME HECKOJbKO B3aWMOCBSI3aHHBIX JIOTHYECKMX Mojyled. AHaiu3
B3aMMOJEHCTBHUSL DJIEMEHTOB JIOTMYECKOM CTPYKTYpbl IO3BOJIIET pPacCMOTPETH
(YHKIIMOHUPOBAaHME BCEH CHCTEMbI, HCCIIEN0BaTh IPOILIECCHl, CBA3aHHBIE C



00paboTKOI MOTOKOB MH(OPMAIIHH, a TAK K€ ONPENEIUTh JOTHUECKUE PECypChl Beeil
CHUCTEMBI.

B OonpmmHCTBE ciyyaeB cucTeMa (CeTh) XapaKTepU3yeTcs Ype3BhIYAHO
CIIOKHBIM  MHOTOLIEJICBBIM ~ IPOrPaMMHBIM ~ 00€CIIEYEHHEM, OCYILECTBISIOUIIM
pasnuyHble  BUABI  MHQOpPMAamMOHHBIX  pabor. IlosToMy  OYeHb  BaKHOU
XapaKTEPUCTUKONM CTPYKTYpbl CHCTEMBI SIBISIETCS TaK K€ €€ NPOrpaMMHast
CTPYKTYpPa. ITY CTPYKTYpPY 00pa3yl0T B3aMMOCBSI3aHHbIE NPOIPaMMBbI: IIPOLIECC
00paboTku uHbOpMaIUK, TOCTYI K 3TOMY IMpOIIECCy, TUarHOCTUKA HEUCIPABHOCTEH
o0opynoBanus, nepegadya HHPOPMALUH, YIIPABICHUE KAaHAJIOM H T.J.

B3auMopgeiicTBHe 3J/IeMEHTOB MNPOrPaMMHOI CTPYKTYPbl oOOecniedyuBaeT
BbINOJTHEHHE He00X0AUMbIX HH(POPMALIMOHHBIX 3a/1a4.

T.o. apxuTekTypa cHCTEMbl (BBIYHCIHUTENbHONH CEeTH, TEPMHUHAJIBHOIO
KOMILJIEKCA W T.I.) SIBJSIeTC KOHUeNIHeidl B3aMMOCBS3M 00JIBIIOTO 4YMCIA
PA3JIMYHBIX THUIIOB 3JIeMeHTOB. OHa, B OCHOBHOM, XapaKTepU3yeTCs MePeIIeTEHUEM
(U3MYECKOM, JIOTHYECKOM U TPOrpaMMHOM CTPYKTYp OTOH CHCTEMBL. ITO
NEPEeIUIETEHUE  OINpENeNseTcss  pa3MEUIeHWeM  JIOTUYECKHMX  MOAyJed B
BBIYUCITUTEIFHBIX MAIIMHAX, CHHTE30M 3TUX MOAYJICH U3 HA0OPOB B3aMMOCBSI3aHHBIX
Iporpamm, peaausanueil nporpaMm B KoHTposuiepax, ATl u T.x.

HccnenoBanue apxXuTeKTypbl CHCTEMbI N103BOJIsSIET ONPee/UTh ee OCHOBHbIE
XapaKTePUCTUKH, CO3ATh TEPMHHAJIbHBbIH KOMIUIEKC WM BBIYUCIUTEIbHYIO
ceTh, YAOBJETBOPSIONIME IOCTABJIEHHBIM Iiepe] HHUMH TpeOOBaHUIM,
obecnieyuBaIuM 3(Q¢PeKTUBHOE BbINOJHEHHE 32JaHHBIX HH(OPMAIMOHHBIX
NPOLECCOB.

2.2. ®uznyeckasi CTPYKTYPa TEPMHHAIBHOTO KOMILJIEKCA U CeTeid.

2.2.1. Tepmunanvuulii Komnaekc
CocTouT U3 MyJIbTHILIEKCOpa, MOIeMOB (M), KaHaJIOB CBSI3U U TepMHHAIOB (puc. 2.1).
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K BBIUHCITUTENBHON MaliiHEe MOKET OBITh MOIKIIOYEH OJUH JIMOO HECKOJIBKO
TEPMUHAJIBHBIX KOMIUIEKCOB. MX 4MCiiO omnpenensercss BO3MOXKHOCTSIMHU 3TOU
MamrHbl. Kaxaplii TEPMUHAIBHBIA KOMILIEKC MMEET JPEBOBUAHYIO CTPYKTYpy. B
OCHOBAaHMH KaXKJIOrO TaKoro “iepeBa’ HaXOAMUTCS MyJbTUILIEKCOp. BerBu” nepesa”
00pa3yroT KaHaJbl CBSI3H, @ B €r0 “BepIIMHAX’’ pacIoiaraloTcsi TepMUHAIIBI.

[locnenoBaTeIbHOCT KaHAJIOB CBA3M, COCAMHSIOIIME MYJIBTUILIEKCOD C
TEpMUHAJIaMH, 00pa3yloT Qusnueckue KaHainbl. Hampumep, Qu3uueckuil KaHai
MEXAY MYJBTHUIUIEKCOPOM M TEPMHUHAIOM-3 CO3JAaeTCsl KaHalamMHu CBS3M a, B, C.
Hapsiny ¢ tepmuHanamu, B TEPMHUHAIbHBIA KOMIUIEKC MOTYT OBbITh BKIIOUEHBI U
BBIYMCIIUTENIbHBIE MAalIUHBI, SMYJIHUPYEMBIE MOJ TEPMHUHAIbL. Takue MalluHbI
SBJISIFOTCS CAaTEIUIUTAMU U YIPABJISIIOTCS BBIUMCIUTEILHON MAIIMHOM, HAXO/SIIICHCS B
OCHOBaHHWU “‘liepeBa’” TEPMUHAILHOTO KOMILIEKca. JTa MamuHa ( B BEpXHEHW 4YacTH
pucyHka 2.1) Ha3pIBaeTCs HEHTPAJILHOM (IJ1aBHOIA).

2.2.2. Boluuchumenwvnan cemso

Xapaktep (pU3MYECKOH CTPYKTYpPbl BBIYMCIUTENBHONW CETH 3aBUCUT OT
CTETICHU JIeTaM3alliK pemaeMoil 3amaun. Tak, B OJHHX CIy4asX BBIYHCIUTEIbHAS
MallliHa SBJSETCS OJHUM U3 3JIEMEHTOB 3TOM CTPYKTYpbl. B npyrux ciydasx, ta e
BBIYUCIIUTENbHAS MalllMHA MPEJICTABISETCS MHOKECTBOM TaKHX 3JEMEHTOB, Kak
IPOLIECCOp, YCTPOHCTBO ONEPATUBHON MaMsATH, KaHal, MeyaTaolee yCTPOHUCTBO U T.
1. Jlamee paccMaTpuBarOTCsl BOMPOCHI B3aMMOJICHCTBHS MAIIMHBI B BEIYUCIUTEILHON
cetu. [loaromy B (u3nueckoil CTPYKType paccMaTpUBarOTCS BBIYMCIUTEIbHBIE
MaIuHbl, (PU3UYECKHE KaHaJIbl U B HEOOXOIMMBIX CIIydasx - ammaparypa nepeaadu
JaHHBIX (aganTepsl, KOHTPOJUIEPHI, MOAEMBI U T.[1.).

®usnyeckas CTPyKTypa BBIYUCIUTEIBHOW CETH, B KOTOPOM JIOTHYECKUE MOYJIN
peanu3yloTcs B OTAEIbHBIX MAIIMHAX BBUAY pPa3sHOXapakTEepPHOCTH  3ajad,
BBIMOJIHSAEMBIX JIOTHYECKUMU MOIYJISIMU, ¥ CHHKCHHSI CTOMMOCTH BBIYHCIHTEIBHBIX
MallliH, IpUBeJIeHa Ha pucC. 2.2.

TEpMHUHATbHAsA
MalnuHa

KOMMYIIMKALMOLLANA |

ceTh \

K
colnpsraeMoi
cern

XOCT - TEPMHHAIBHAsL
MaIHIa

Q - KOMMYHHKAIITHOHHAasI MaIllluHa
Q - narepdeiicHas MalunHa

PN - repMuian

Puc.2.2. ®u3nyeckas CTPYKTYpa BIYMCIUTEIBHON CETH



B paccmarpuBaemoii ceTM wuMeEIOTCA JBa TUNAa AOOHEHTCKUMX MAIIMH:
XOCTMalIMHbBl M TEPMHUHAJbHBIE MalmMHbL. Kpome TOro, cerp BKIIOYAET 4YETHIpE
KOMMYHHUKAIIMOHHBIX MAIIUHBI, WHTep(eiiCHbIe MAaIlWHBl M MAIIWHY YIPAaBICHHS
BBIUMCIIUTEIBbHON ceThlo. Kaykaas n3 HUX peanusyer JIOTHYECKUN MOAYIb, UMEIOLINM
TO K€ Ha3BaHME. B Tex ciydasx, Korja XapakTEpUCTHKUM OCHOBHBIX MAallWMH U HX
IporpaMMHOE  OOecliedeHHe COOTBETCTBYIOT — TpeOOBaHUSM UM  CTaHJapTam
BBIYMCIIUTEIILHON ceTy, OHH MTOAKIIIOYAOTCSA HEIIOCPENCTBEHHO K
KOMMYHHMKAllUOHHBIM ~ MallMHaM. B OpOTMBHOM cilydae HX  COEOUHCHHE
OCYILECTBIISICTCS Yepe3 UHTepdeiicHble MauHbl. Hapsay ¢ 3TUM B BBIYMCIUTEIBHBIX
cersax (cersix OBM) Hepelko HCIONIB3YIOTCS XOCT-TEPMUHAIbHbIE MalIMHbL. Kaxnas
U3 HUX pean3yeT 00a JOTMYECKHX MOJIYJS: XOCTMOAYJIb U TEPMHUHAIBHBIA MOIYJIb
(cMm. puc. 2.2.).

2.3. CTpPYKTYPHO-TONOJIOTHYECKOE MOCTPOEHHUE CeTel.

B macrosimee Bpemsi TEpPMUH “TOMOJIOTHYECKAasi CTPYKTypa” sBISICTCS
HecTaHJapTHbIM. OJIHAKO B TEOPUM U MPAKTUKE CO3JaHUs CETed OH UIMPOKO
UCIIONIB3YETCS,, HO IpU ITOM E€IMHOIO omnpeneneHus Ioka Her. Iloatomy,
NpeJCTaBIsIeTcs  IeJIeCOO0pa3HbIM Ha  OCHOBAaHWU  CTAHJAPTHBIX  TEPMHUHOB
“cTpykTypa ceTu’ U OOIIECNPUHATOrO0 MOHATUA “‘Tomonorus” c(hopMyIupoBaTh
onpeieJIeHue, KOTOPOE OTPa)kaeT CyLIECTBO BOIPOCa.

Ilox Tomosoruyeckoi CTPYKTYpoil ceTH (TEPMHHAJIBHOIO KOMILJIECKCA)
OyaeM NMOHUMATH B3aHMHOE NMPOCTPAHCTBEHHOE (HA MECTHOCTH) PacIoJIOKeHHe
BbIYHC/IMTE]bHBIX MAaIIMH W CPeACTB MNepefayd JAaHHbIX M (U3NUYeCKYIO
CBSI3HOCTH MEKAYy HUMM.

[Ton ¢u3nyeckoil CBA3HOCTBIO AJIEMEHTOB CETH I[OHUMAETCsl CIOCOOHOCTH
coenquHeHHBIX 3neMeHToB cetd (TK) mpunumare uHoOpmanuio Apyr oT Jpyra c
BEPOATHOCTHIO HE HUKE TpeOyeMoil 3a BpeMmsl, He MpeBhILIatoliee 3a1aHHoe. [Ipyrumu
CJIOBaMH, ecii 0OMeH MHpopMaled Mexay 0ol nmapoi snemeHToB cetd uian TK
IPOUCXOIUT € TpeOyeMbIMU BEPOSTHOCTHO-BPEMEHHBIMH XapaKTEPUCTUKAMHU, TO
11apa JIEMEHTOB SIBJISIETCS CBSI3HOM.

OmnpeaeasomumMu (paKTOPaAaMH B MOCTPOECHHH TOIOJOIHYECKOH CTPYKTYPbI
cetu (TK) sBnstores:

PacnonoxeHne  2J€MEHTOB  HAa  MECTHOCTH, OIPENEIAEMOE  ILIEJIEBBIM
HaszHaueHueM cetd (TK), TpeOGoBaHMsAMM 1O pa3MEIIEHUIO 3JIEMEHTOB CO CTOPOHBI
MOJIb30BaTENICH CETH, T.€. “TIOJATOHKA” CTPYKTYPHI CETH MOJ CTPpYKTYpY uiau ACY, unu
UH(POPMALIMOHHO-PACUETHON CHUCTEMBI, MJIM KaKylo-IMOO IPYrylo, OIpelesseMylo
I10JIb30BATEISIMH.

®usnyeckas NpUpoIa NPOBOIALICH Cpebl, BIMAIONIAs HA CBSI3HOCTh 3JIEMEHTOB
cetu (TK). C 370l Touku 3peHust CymecTByeT JBa OONBIIMX Kjacca CeTei: CeTH C
IPOBOJAHBIMU KaHaJaMH, B KOTOPBIX CBS3b OINpPEAESETCS JJIUHOW JIMHUN CBS3H, U
CETH C paJlOKaHallaMH, B KOTOPBIX CBS3b ONPEAEIAETCS NaJbHOCTBIO PAJUOCBI3U U
KaueCTBOM PaJMOKaHAJIOB.

ITon 3¢ ¢dexTUBHON TONMOJOrHYECKOM CTPYKTYpPOl IIOHMMAEcTCS TaKOE
B3aMMHOE pacnojoxeHue eMeHToB cetu (TK), koTopoe MaKCUMU3HPYET CBSI3HOCTD
ITUX JIEMEHTOB.



2.4. Jlornyeckasi CTPyKTypa TepMuHaabHoro komimiaekca (TK) u cereii.

2.4.1. Tepmunanvnulii KOmMnaexc.

B rtepmuHanbHOM Kommiekce (cM. puC. 2.1) MyJIBTHUIUIEKCOP BBIIOJHSET
(GyHKIMU CONPSDKEHHS KaHajla BBIYMCIMTENBHON MalIMHBI ¢ anmnapaTypoil mepeaadu
JTAaHHBIX, COEIMHEHHOM C KaHaJoM cBsi3u. Kpome MynbTuIuiekcopa, MOAKIIOUYEHHOTO
HEIOCPEACTBEHHO K BBIYMCIMTEIBHOM MAalIMHE, B TEPMUHAJIBLHOM KOMIUIEKCE 4acTo
UCMOJB3YIOT U yJaJeHHbIe MYJIbTUIUIEKCOPbl. OHM IIpeJHa3HAYECHBI ISl YIIJIOTHEHUS
uHpOpMaLIMK, TepelaBaeMOil OT TPYNIBl TEPMUHAIOB 10 OJHOMY KaHAIy CBS3H.
MynbTUIUIEKCOPBI M TEPMHMHAJIBl B3aUMOJEHCTBYIOT C CEThbIO KaHaJOB uepes3
crenuanbHble  mpeoOpa3oBaTelid, HWMEHyeMble MoOJEeMaMH. OTH  ammaparbl
o0ecreunBaroT nepegady JUCKpeTHONH MH(pOpMaIuy yepe3 aHaJIOTOBYIO CETh CBA3H.

[To xapakTepy B3auMOJCHCTBUS C TEpMUHAIAMHU (PU3MUYECKUE KaHAIbBI JEINSATCS
Ha JBa Tuna. Haubonee pacnpocTpaHEeHHBIM U3 HUX SIBJISETCS KaHAJ TOYKA-TOYKA.
OH CBSI3BIBaCT ¢ MYJBTHILICKCOPOM TOJBKO OIWH TepMHHANI (cM. puc. 2.1). Bropsim
TUIIOM (PU3MYECKOr0 KaHajla SBJSIETCS MHOIOTOYe4HbIi kaHaa. Takoil Tumn
UCIOJIB3YETCSI B TEX CIyyasX, KOrja HeoOXOoOuMO B MAaKCHUMaJbHON CTENEeHH
YMEHBUIUTh CTOUMOCTh (PU3HUECKOro KaHaa.

B nutepatype M Ha NpakTUKE TEPMHHAIBl HA3bIBAIOT TAaKKe A00OHEHTCKHUMM
NYHKTaAMH, YeM U [OJYEPKUBACTCS UX OTHOLICHME K I0JIb30BaTeNsIM. BONbIIMHCTBO
TEPMHUHAJIOB HUMEIOT OJIOYHYIO CTPYKTYPY M BKJIIOYAlOT OJHO WJIM HECKOJIbKO
YCTPOMCTB BBOAA-BbIBOJA HHGOpPMAlMU, YCTPOHCTBO NaMATH M YCTPOHCTBO
ynpasineHusi. HauOosiee  pacnpocTpaHEeHHBIMH — YCTPOMCTBAMM  BBOJIa-BbIBOJIA
SBIISIOTCS  NMINYIIME MAIIUMHKH, TeJeTallbl, JuCIIed, Mep(OIeHTOYHbIE U
nep@okapTouHble amnmapaTsl, Iedaralooliue ycTpoilctBa. B kauecTBe ycrpoiicTBa
HaMsITH Yalle BCEro MCIOJIb3YITCS MarHUTHBIE JIEHTH 1 MAarHUTHBIE TUCKH.

[TosiBnieHre HOBOM TEXHOJOTMM OOIIEHHUS C BBIYUCIUTEIBHOM MAalIMHON
(TenenocTyn M TeneoOpabOTKa) B COCTaBe TEPMUHAIBHOTO KOMIUIEKCA MO3BOJIMIIO
co31aTh U HOBbIE (OpMbI 00pabOTKM MH(pOpManuu (HOBbIE (DYHKIIMH), CBSI3aHHBIE C
CO3MaHMEM DJJEKTPOHHBIX OuOnMMOTEeK (0AaHKOB JaHHBIX U TOpOrpamMMm) W
MH(OPMALIMOHHBIX CUCTEM.

3HAUUTENIBHO PACIIMPUWICA KpYT I0JIb30BAaTENEH BBIYACIUTEIBHON MAallWHOM.
OTO CBSI3aHO C TEM, YTO PE3KOE YMEHBIIEHUE BpPEMEHU OOpalleHHs K MallnHe
CZEJIaJI0 BO3MOKHBIM U DKOHOMHYHBIM PEILICHUE!

[ 3agaHuii, KOTOpBIE TPEOYIOT HEMEIJIEHHOTO BBHIMOJHEHUS(ITOUCK TAHHBIX,

BbIJIaua CIPABOK, CPOUYHBIE PACUETHI U T.11.);

(1 “crnouncThIX” 3aa4, B KOTOPBIX 3Talbl MOMCKA WH(GOPMALUK WU BBIUMCIICHUS
MEPEMEkKAIOTCS C 00JIaCTAMHU, B KOTOPBIX HEOOXOJUMO TBOPUYECKOE ydacTue
CIELMAJINCTA U IPUHATHE UM PELICHMUS;

[] HECIIOXKHBIX pPacyeToB, C KOTOPHIMH paHee B BBIUMCIUTEIbHBIA LEHTP
oOparmiarecst ObLTO HerenecooOpasHo.

OxoHomuueckuii 3 dexT u ynodbersa, odecrneunBaemble Teneo0padboTKoM
UHPOPMALIMU B TEPMHUHAIBHBIX KOMITJIEKCaX, OKa3aJIMCh HACTOJIBKO 3HAUUTEIbHBIMH,
YTO YHCIIO TEPMHUHAJIOB, B3aUMOJICHCTBYIOIIMX C BBIYUCINUTEIbHBIMU MaIlIMHAMU
OBICTpO pacTeT.

2.4.2. Bovluucnumensnas ceme.

AHanmu3 mporeccoB mepenadyd U o0paObOTKu WHGOPMAIUH, BBIMOTHIEMBIX
BBIUMCIUTENHFHON CEThIO, TpeOyeT pacuieHeHUs MX Ha crernupuyeckue TPYNmbl U
pPacCMOTpPEHMsSI B3aUMOCBSI3M M B3aUMOJCHCTBUS O3THUX TIpymnn. B pesynbrare
MOJIy4aeTcsl JOTUYECKas CTPYKTypa BBIUMCIUTEIBHON CETH, 3JIEMEHTAMH KOTOpPOM



SBIISTIOTCS JIOTMYECKHE MOJYJIH - TPYMIbl (YHKIHMHA, BBIIOJHSIOMUX OINpeaeIICHHbIC
3aJjauy, CBA3aHHbIE C paOOTON BBIYMCIMTEIBHOMN CETH.

Jlornyeckasi CTPyKTypa BBIYMCJIMTEIbHON ceTH IpelcTaBieHa Ha puc. 2.3.,
13 KOTOPOTO CIEAYET, YTO CETh COAEPKUT JIOTUYECKUE MOLYJIH IISITH TUIIOB.

Tepmunanmniii
MOy

. XO0CT - Mauna
.

KOM My 111 K21 1O iast

Pl
<
" cerns

XoeT - MamuHa
Mouyain

yupassienus
Q -,

_\_ - TepmmHan

Puc.2.3. Jloruyeckasi CTPyKTYpa BbIYMCJIUTEIbHOM CeTH

@YHKINH, BHIIOJHAEMBIE STUMH 3JIEMEHTAMU, CJIETYIOIIHUE:

XocTMOay1b - UH()OPMAITMOHHO-BBIYUCIUTEIbHBIE paOOTHI;

TepMHUHAJBHBIA MOAYJb - B3aMMOJICHCTBHE TEPMHHAJIOB C BBIYMCIUTEIBHOU
CETBIO;

KoMMyHuKanMOHHBIH MOAYJb - MaplIpyTU3allMs, YIpaBJI€HHWE MOTOKaMH,
nepeaaya MakeToB B KOMMYHUKAI[MOHHON CeTH (CEeTH Mepeaun JaHHBIX);

HNHTepgeiicHbI MOAYIb - CONPSHDKEHUE PA3HOTUITHBIX BBIYUCIIUTENBHBIX CETEH,
XOCTMOJYJIEH WM TEPMUHAIBHBIX MOIYJIEH;

Mopayab ynpab/ieHus] BBIYHCJIUTENbHON ceThIO - COOp CTaTUCTUKU O padoTe
BBIYUCIIUTENLHON CETH, U3MEHEHHUE XapaKTepa MapLIpyTU3alui HH(HOPMAIIHH.

XocT™Moayap (rJiaBHasi MalIMHA) - SIBISCTCS [VIABHBIM  DJIEMEHTOM
BBIYUCIIUTENIHOW CETH, T.K. OH ONpejessieT ee MH()OPMaIMOHHO-BBIUMCIUTEIbHBIE
pecypchl U OOJIBIIYIO YacTh MPEIOCTABISIEMOIO €10 CEpBUCA. DTOT 3JIEMEHT MOKET
OCYLIECTBIISAITh ~ BBIYMCICHMS, SBIATbCS  OaHKOM  HH(GOpPMAIMH, BBIIOIHATH
JOTUYECKYI0 00paboTKy uH(popManuu. Hapsgy ¢ 3TuM  oH  oOecreynBaeT
B3aMMOJIEICTBHE ITUX MPOLIECCOB C CETHIO.

B TO Bpems, Kak XOCTMOAYJb IPEIOCTABISAET PECYPCHl BHIUYMCINTEIBHON CETH,
TEPMHUHAIBHBIM MOAYNb UX TMOTpebnsier. s 3TOro OH ympaBisieT TepMHUHaJIaMH,
BBIMOJIHSAET PsAJ  BCIOMOTaTeldbHbIX (YHKIMHA, CBA3aHHBIX C TOATOTOBKOWH,
o0paboTKoil, mepenavyeil u xpaHeHHueM HHGOpMaIUU. DTOT MOAYIb OOecIeYrBaeT
TaK)K€ CONPSIKEHUE TEPMHUHAJIOB C CETHIO M B PSJE CIIydaeB BBINNOJIHSIET MPOCTHIE
MH(}OPMaLIOHHO-BbIUNCIUTENbHBIE TPOLIECCHI.



KOoMMyHUKAUMOHHBIH MOIYJb BBIOMHSACT BCE (YHKLUUHU, CBSI3aHHBIE C
MapiIpyTu3anuei HHQOpMaluy, yrpaBleHne KaHajJaMHi U IMPOBEPKON JaHHBIX MOCIe
UX Nepeaayu 1o oyepeHoMy (pU3HuecKoMy KaHay.

HNurepdeiicublii MOYJIb NpeHa3HaYCH TUIst CONPSIKEHUS
BBIILICIIEPEUUCIIEHHBIX MOJYJIEH B TeX CllydasX, KOrja HX XapaKTEpUCTHUKU HE
COrJIacoOBaHbl JIpyr C JApyroM. Ecin XOCTMOAyJlIM W TEpMHHAJIbHBIE MOIYJIU B
BBIUMCJIUTEIBHON CETH COOTBETCTBYIOT OAMHAKOBBIM CTaHJapTaM M CETh HE
COEIIUHSETCS C APYTMMHU CETAMH, TO HEOOXOAMMOCTh B HHTEP(PEHCHBIX MOIYISAX
OTIIAJAcT.

Moayab YIpaBJIeHUS BbIYHMCJIUTEJIbHOMI CeThI0 OCYLIECTBIISIET
aJIMAHUCTPATHUBHOE  YNPAaBJICHUE  BBIUMCIUTENBHOW  ceTbto. Ero  ¢yHkuum
3aKJIKOYAIOTCA B BO3JCHCTBUM HA BBIUMCIUTEIBHYIO CE€Th IPH €€ pacUIMpeHHH,
U3MEHEHUH KOH(UTyparuu, MO0 BBIXOAA M3 CTPOSl OTIACIBHBIX €€ JJIEeMEHTOB. B
3TOM ClIy4yae IMEpPCOHAJ, YIPABJSIIOLIUMN CEThI0 B COOTBETCTBUU C OIBITOM CBOEH
paboThl NPUHHUMAET HEOOXOJMMBbIE MEpbl. YIPABJIEHUE BBIYMCIUTEIBHON CEThIO
MOJKET OBITh TaKXKE PAacCPelOTOYEHO IO OTICNIBHBIM €€ 3JeMeHTaM. lTorja B CeTH
MMEETCs] HECKOJIbKO MOJYJIEH YIIpaBJIeHUs] BBIUUCIUTENIBHOMN CEThIO.

B opHolt poctaToyHO OONBIIONW BBIYUCIUTENBHOM MAIIUHE MOXET OBITh
peaIn30BaHO HECKOJIBKO JIOTMYECKUX Moaysied. OAHAKO TepMHUHAIbHBIM MOAYINb, a
TaK)K€ MOJYJIb YIPABJICHUS BBIUUCIUTEIBHON CETbIO MOT'YT BBIINOJIHATHCA U B MUHHU-
OBM. Uto kacaercs KOMMYHUKAIIHOHHOTO W HHTEPPEHCHOrO0 MOIYJSA, TO B PsIC
CJIy4aeB JUIsl UX pealn3aluy JOCTATOYHO Jaxe MUKpo-OBM.

[Tooromy wyamie BCEro  MalllMHbI,  BBIIOJHAKOLIME  UH(POPMALMOHHO-
BBIUMCIUTENbHBIE (YHKIUU (XOCTMOIYNIH) OCBOOOXKIAIOT OT BCIIOMOTATEIbHBIX
(GyHKIMHI, OJHAKO B BBIYMCIUTENBHBIX CETSX MOTYT BCTPEUAThCS U HUCIIOJIB30BATHCS
XOCTTePMHHAJbHbIE MAIIMHBI, KOK/as U3 HUX peann3yeT 00a JOrHUYeCKUX MOIYIIA:
XOCTMOAYJIb W TEpPMUHAIbHBIA  MOAydb.  UTO  Kacaercs  COuYeTaHUs
KOMMYHHKAIIUIOHHOTO M TE€PMHHAJIBHOTO MOJYJEH, TO B pAIE CIy4aeB OHHM TOXKE
00BEAMHSIOTCS U peanu3yloTcs Ha ogHoi MuHU-OBM. Ctpykrypa Takoit MuHn-OBM
naHa Ha puc.2.4.

MATHUCTPAJIBHBIE KAHAJBI

KOMMYHUKATMOHHIA MOJY/Th

TEPMUHAJILHLIFT MOZIVITL

TEPMHUHAJIBI

Puc.2.4. Muan 3BM, peaqn3ywomasi KOMMYHHKAIlHOHHbIC H TEPMHHAJIbHbIE
MOYJIH



31ech KOMMYHHMKAlIMOHHBIA MOJYJb COEIUHSIETCS C TpeMs MarucTpajbHbIMU
KaHaJIaMH, & TEPMHUHAIBHBIA MOAYJb - C YETHIpbMs TepMUHaIaMu. OObeIUHEHHBIN
MOJIyJIb OCYIICCTBIISICT MapIIpyTH3alUI0 WH(GOPMAIUU TIO0 TPEM MarucTpPabHBIM
KaHaJlaM M YOpaBJSICT TEPMUHAJIaMH, CBS3bIBasg WX C OTUMH KaHajmamu. Jlins
BBITIOJTHEHUS. (PYHKIMIA MOMIYJSL YIOPABJICHUS BBIYUCIUTECILHON CETBIO MOXET
HCIIOJIb30BaThCsl KakK OTAeiabHass MUHH-OBM, Tak um wacte OBM, peanusyromieit
XOCTMOJlyJIb WJIM KOMMYHHUKAIIMOHHBIM MOAy/lb. Pa3HoxapakTepHOCTh 3ajaad,
BBITIOJIHSIEMBIX JIOTHUYECKUMHU MOJYJISMH M HH3Kas CTOMMOCTh DOBM mnpuBomsT K
TOMY, YTO B TIOCJIETHUE TOJIbI JIOTHUYECKUE MOJIYJIM BBIUMCIUTEIHLHON CETH BCE yalle
peanu3yroTces B oTAeIbHBIX DBM.

2.5. IlporpaMmMHasi CTPYKTYpPa TEPMUHAIBHOT0 KOMILJIEKCA U CeTel.
JTajI0HHAsl MOJIeJIb B3aUMOCBSI3U OTKPBITHIX cucteM (M BOC).

2.5.1. Tepmunanvuslii KOMRIEKC.

IIporpammuoe obecneyenne TK cocTouT M3 OBYX B3aMMOCBS3aHHBIX YacTEH:
IpOrpaMM YIpaBJICHUS COOOIIEHUSAMHU, OOECHEUMBAIOIIUX PA3JIUYHbIE METO]IbI
TeJleocTyna K IpoueccaM, BelmodHsemMod OBM, u mnporpamMm o0paboTku
COOOIICHNH, BBITOJHIIOMUX HEOOXOIuMble HMH()OPMAITMOHHO-BBIUYUCIUTEILHBIC
3aJ1a4H.

A. OcHOBHbIMHM (DYHKIHMSIMH OPOTPAMM YIIPABJICHUS COOONICHHUSIMH SIBIISICTCS
nepefaya MHGOpMALMU MEXIY IpOrpaMMaMH I10JIb30BaTeNsl B BBIYUCIMTEIBHOM
MaIIMHE U OllepaTopaMH TEPMHUHAJIOB.

OpHuMu U3 Haubosee pacIpPOCTPAaHEHHBIX METOJAMHU A0CTYNA SBIISIOTCS:

0a3ucHbIN TeleKOMMYHUKannoHHbIi Aoctyn (BT/I) u

o0mmii TesilekoMMyHUKAUMOHHBIN Aoctyn (OT/).

BT/l sBisercss KOMILIEKCOM MPOrpamMM, OO0ECIEYMBAOIMNX 10 (UINISCKUM
KaHajiaM OOMEH JaHHBIMHM MEXIY BBIYMCIMTEIbHON MAIIMHOW M MOJKIIOUYEHHBIM K
Helt repmunanam. [Ipu peammzanuu BT/ BeimonHstoTCS ciaeayromue GyHKIUu:

[] onpoc TEpMUHAJIOB;

[ BBI30OB TepMUHAIIA;

[ mepeaaya cooOIIeHUI TepMUHaIy;

[ 06paboTka onmooK;

[] opranu3zanus OydepHoit maMaTy;

[ mpeobpa3oBaHUE KOOB;

[] TecTUpOBaHuE, TMAarHOCTUKA TEPMUHAJIOB;

[1 cbop cTaTuCTHKHU 00 OmMOKax Mpu nepenaye;

[J 3amyck nepenauy,

[} oOKOHYaHNE ceaHca CBA3H.

[Tpeumymecta BT/l nepen Ipyrumu 3aKkir04aeTcss B €ro NpoCTOTe U THOKOCTH.
OH TpeOyeT HeOONbIIONW ONEPaTUBHON M BHEIIHEH MaMsATH U MO3TOMY HCIOIb3yeTCs
B OTHOCHTEJIBHO Masbix OBM.

OTJl siBnsiercss Gojiee CIOXKHBIM KOMILJIEKCOM MporpaMM U TpeOyeT Oonblion
naMsatd B OBM. OnHako OH MO3BOJISIET YIPOCTUTH COCTABICHUE MPOrpaMM, KOTOPhIE
JIOJKEH UMETh I10JIb30BaTeNb JUIsl B3auMoaencTeusa ¢ OBM.

OT/l BbImonHSET Bce (PYHKIMH, KOTOpble peanusyrorcs npu BeinonHeHun BT/,
kpome Toro OT/] no3Bosser:

[] oprann3oBaTh OYepea COOOIICHMUI;

[] penakTHpoOBaTh COOOIICHHUS;

[] ynpaBasiTh NpuopUTETaMH MpU 00padOTKe HHPOPMALIHH;




[] B cimyyae HEOOXOAUMOCTH 00€CIIeYBaTh BO3BPAT COOOIICHUI;

[] MIBMEHATHh CIUCOK TEPMHUHAJIOB, B3aUMOJICHCTBYOIUX ¢ DBM.

b. IIporpammbl 00paOOTKH COOOIIEHUH BBITIONHSAIOT MUPOKHA Kpyr 3amad. K
HUM B IIEPBYIO OYEPEIb OTHOCSTCS:

(] BBIYMCIICHUS;

[J GaHKH JTaHHBIX;

[ uHDOPMAIIMOHHO-TTIONCKOBBIEC CHCTEMBI;

[] cipaBOYHBIE CUCTEMBI H T.]I.

B Hactosiee Bpemsi HCIONB3yeTcss OOJbIION HAOOp mporpamMm 00pabOTKH
coobmenuit. Paccmotpum Tpu Hanboliee paclipoCTpaHEHHBIX U3 HUX.

Cucrema YB3 (/luanoroBblii yJnajneHHBbIM BBOJA-BBIBOJ 3aJaHUM) SIBISETCS
CIIOHBIM KOMILUIEKCOM MpOrpammM, 0O0€CleYHBAIOUINM I0JIb30BATEISIM B PEXKHME
auanora TepMuHaioB ¢ DBM moAroTtoBky s Hee 3aJaHUN M JIMCTAHIIMOHHOE
nonyuenue pemenuil. [lons3oBarens YB3 uMeer BO3MOXXHOCTH OT C€aHCA K CEaHCY
COXpaHSTh B CUCTEME HY>KHbIE eMy HaOopbl JaHHbIX. C 3TOH 1eNbl0 €My BBIJIEISIETCA
auYHasg OuOIMOTeKa, pa3JeaMyu KOTOPOHl SIBISIFOTCS COXpaHseMble HA0OpbI TaHHBIX.
B Oubimoreke MOXHO XpaHHWTh, HAPUMEpP, YaCTO HCIOJIB3yEeMbIE MOANPOTPAMMBI
yIOpaBieHUs 3aJaHUsIMH, TEKCTbl MNpPOrpaMM M T.J., UMEETCS BO3MOXKHOCTh HX
OOHOBJIEHMSI W pPEJAKTUPOBAHMS, BbIBOJ Ha 3KpaH M mnedats. Cucrema J[YB3
pa3pelaeT UCIoiIb30BaTh HAOOPHI JAHHBIX U U3 OMOIMOTEK APYrUX MOJIb30BATENCH.

Cucrema KPOC BblnoJHSET aBTOMATUYECKYH Oydepusaluio BXOAHBIX H
BBIXOJHBIX JAHHBIX U IUIAHUPYET BBIYUCIUTENbHbIE PabOThl Ha OCHOBE 3aJaHHBIX
IPUOPUTETOB. IIpuMeHenne 3Toi cHCTEMBI T03BOJISET:

[ HOBBICUTH MPOU3BOJAUTENBHOCT, DBM, Onaromapss HaIUYUIO CIHEUATBHBIX
METOJIOB JlocTyna Juisi paboThl €O BXOJHBIMM IIOTOKAMH 3aJaHUl U
BBIXOJHBIMU TIOTOKAMU PEIICHHUIA;

[ aBTOMaTH3UpOBaTh QYHKIHH orepaTopa DBM, B 4acTHOCTH TUIAHUPOBATH H
3alMycKaTh MPOrpaMMbl CHCTEMHOIO BBOJA, CHCTEMHOTO BBIBOJA U
WHUILIMATOPHI;

[J pacupuTh BO3MOXKHOCTH OBM 3a cueT AMHAMHYECKOTO YIOPSA0YEHUs
3aJlad Ha OCHOBE: yuyeTa MHCIIOJNb30BaHUs LEHTPAJIBHOrO IIpoleccopa u
YCTPOMCTB BBOJa-BbIBO/IA; aBTOMATUUYECKOTO BKJIIOYEHHUS BO BXOJHOM MOTOK
BCEX 3a/laHui; Mepeayu YacTH BXOJHOTO MOTOKa 3aaHui oOpadaThiBaroen
nporpamMme, MuHys ianupoBuvk OC EC;

[} yMEHBIINTH NOTPEOHOCTh B PECYPCAX 3a CUET IMHAMUYECKOTO paclpeIesIeHUs
BHEIIHEH MaMATH U COKpalieHus oObemMa MaMsATH, HeoOXOAuMOro MAiis
Oydepuzanuu BXOIHBIX U BBIXOJHBIX HA0OpPOB JJAHHBIX M TOCTPOCHUS
OouepeIn 3aJaHU;

[].0becneynTh BO3MOXHOCTh YJIAJIEHHOIO BBOJIA 3a/I1aHUN;

[] oGecneunTs TPO3PAYHOCTh, BHIPAKAIOIYIOCS B TOM, UTO JIJIsl IPUMEHEHUS
KPOC ne Tpebyercst BHOCHTH B omnepannoHHyio cuctemy (OC) 9BM kakue-mbdo
M3MEHEHHs, a TAKKe B OOJIBIIMHCTBO 33aHUI, TTOJITOTOBJICHHBIX MOJIB30BaATEIISIMH
J71s1 BeIOSTHEHUST; T03TOMYy KPOC M0KHO BBOJIUTH B AKCIUTYaTaIMIO, HE H3MEHSA
OOJBIIMHCTBO MPOTPAMM IOTH30BATEINEH.

Baxno ormetuts, uto cucrema KPOC ne 3aBucut ot Bepcun OC EC. Iloatomy
KPOC MoxkeT CIyXKUTh OCHOBOM JIsl pa3paOOTKH HOBBIX CPEJICTB U BO3MOXKHOCTEH,
He 3aTparuBas OC EC 1 roToBBIX MporpaMM MoJjab30BaTEIEH.

Cucrema KAMA sBisieTcss KOMIUIEKCOM IPOrpamMM, IpeIHa3HAYEHHBIM IS
00paboTkn WHGOPMAIIMOHHBIX COOOIICHM, TIEpPeIaBaeMbIX TEPMHHAIAMH, U
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o0ecreunBarOIINX yIATCHHYIO CBS3b MOJIb30BaTeNel ¢ 62301 JaHHBIX M OMOIMOTEKOM
MPUKIAIHBIX TPOrpaMM.

Ona ocCymIecTBIsSIET KOMMYTAIMIO COOOLICHWH B TEPMHHAIBLHOM KOMILIEKCE,
yIpaBjieHUE BBOJIOM U BHIBOJIOM JaHHBIX.

CucremMa npeoCcTaBiIseT MOIb30BATENSAM:

[J equHyto 6a3y NaHHBIX JJI BCEX MPOTrpaMM I0JIb30BaTeNeii;

[l ynpaBiisieMblii TeTIeIOCTYH K 0a3e TaHHBIX;

[ MpUOPUTETHOE UCTOIb30BAHKUE CPEICTB 00paObOTKH HH(DOPMALINH;

[] cepBUCHBIE cCpelCTBa, HEOOXOAWMBIE JUISI TMOCTPOCHHS HH(POPMALMOHHBIX

CUCTEM.

Cucrema KAMA noctpoeHa o MOAY/IbHOMY IPUHLHUITY, OTKPBITA I Pa3BUTHS
U cocTouT u3 psiga oubnmorek. Ilo 3anpocam nmonw3oBareneit KAMA ocymiecTBiseT
NOUCK MH(OPMAIIUHU U BBIAYy CIPABOK, 00ECIIEUYMBACT MOIH30BATEIIO BO3MOXKHOCTD
npocMoTpa MHGOpPMAIUU B T€X CIIydasx, KOrJa OH HE 3HAET TOYHO XapaKTEePUCTUKH
HCKOMOTO 00BEKTa, 00€CIIeUNBACT TAKXKE BHIMIOJIHEHUE PACUETHBIX PadOoT.

C nomo1plo TaHHOM CHUCTEMBI MPOU3BOAUTCA LIMPOKUNA KOMILJIEKC OIepaliuii,
CBsA3aHHBIM ¢ BBoJOM HH(popmanuu B OBM. Ilpencrasnsercs Takxke BO3MOKHOCTb
penakTHpoBaHUS BBOAMMOW HHGMOpManuu U cOopa JaHHBIX C OOJBIIOTO YHCIA
TepMuHanoB. CrenuanbHble KOMIOHEHThI CHCTEMbI OCYILECTBISIOT paclpelesieHne
cooOIIeHWH 1O BCeM TepMHHANaM, NOJKIYeHHbIM kK OBM. Anroputm
pacnpenenenus 3a/1aeTcsi IpOrpaMMoO, COCTaBJICHHON MOJIb30BATEIIEM.

2.5.2. Boiuucnumenvnas cemo.

Paccmotpenne mporpaMMHO#l  CTpyKTypbl BblumciautensHoit cetu (BC)
MO3BOJIICT  OTPEJCIIUTh HUEPAPXHI0 IMPOTPAMMHOTO OOECIEYCHHS] JTOW  CeTH.
IIporpammbl, BbIMOJAHsAeMbIe B JOBM miaum peajmdyemble B anmnapaTHbIX
cpeacrBax  ceru  (MoaemMax,  ajamnTrepax, KOHTpPoOJLIepax)  SABJIAKTCH
B3aMMOCBSI3AHHBIMHM  J3JIEMEHTAMM MNPOrPpaMMHOi  cTPyKTypbl. Ilpu »sTOM
OCHOBHBIMH B MPOrpaMMHON CTpYKType BC SBISIOTCS 37€MEHTHI, BBITIOJIHSIONINE
WH(OPMAIMOHHO-BBIUNCIUTENbHBIE (DYHKIUU Ui TIONB30BaTeNs  (BBIYHCICHUS,
peanuzanysi 6aHKOB JJaHHBIX, JUAIOTOBBIX MH(MOPMAIIMOHHBIX CUCTEM H T.1.). DTUMHU
AJIEeMEHTaMHu SIBIIAIOTCS IIporpamMma I0JIb30BaTeNsl M B3aMMOCBSI3aHHbIE C HEH
MporpamMMbl  VIIPABJICHHUS TpeACTaBiIeHUEM HWH(GOPMAIMM U CEaHCOM  CBSI3U.
COBOKYITHOCTB 3TUX TPEX 3JIEMEHTOB MPUHATO HA3bIBATh MIPOLIECCOM.

OcHOBHOM  3aJaYyeil  BBIYUCJIUTEJbHON  CeTH  SBJACTCHA  CO3JaHHUE
B3aUMOJAEHCTBYOLIUX NPoEeCcCOoB, peajn3yeMbIX BbIYHMCJIUTEJIbHBIMU
MalIMHAMH (JIOTMYeCKHMHM MOAYJsMH). B3aummopaeiicTBHe 3THX MpoueccoB
OoCyLIeCTBJIsIeTCS Mepeaayvei Apyr Apyry MaccuBoB MH(OpMALIUH.

Cxema B3aMMOJEWUCTBUS [JIBYX HEIOCPEICTBEHHO CBS3aHHBIX IPOILIECCOB
MOoKa3aHa Ha puc.2.5.

IIpouecc A Ilpouecc E

VYnpasnenue Vipaserue Vipasierue VYnpasnenue
Mpe/ICTaBIe- CeaHCOM CeaHcoM TpeacTaBe-
HUEM HUEM

IIporpamma
ToIb30BaTelst A

IIporpamma
none3oBarens E

Undopmanus | 3aronaoBok
mosp3oBaTens | Hpouecca

Puc.2.5. BzaumojeiicTBue IByX MpoieccoB
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[Tpu mosiBNEHNN HEOOXOAUMOCTH B Tepeaade HHPOPMaIUU IporpaMMa oJIb30BaATENS
A Beigaer maccuB uH(popMmanuu. [IporpamMmbl ynmpaBiieHHsl MpeacTaBJIeHUEM W
ceaHcoM J100aBISIIOT K JTOMY MAacCHBY 3aroJiOBOK M KOHLEBHK, 00pasys
cooOmieHre. B 3aroyioBok mociemHero 3amuchiBacTcs MH(OpMAIWS, MO3BOJISIONIAS
pa3nuyaTh COOOIICHHMS M YKa3blBaTh HEOOXoIWMbIe ajpeca. B  KOHICBUKE
pacIoyaratoTcsi CHMBOJIBI, TIO3BOJISIFOIIME BBIIBUTH OIIMOKH B COOOIICHUH ITOCIIE €ro
nepeaayn Jpyromy mporeccy.

CooO01ieHHe WMEeT TPOHM3BOJBHYIO JUJIMHY, IOJTOMY €ro OOBIYHO TMepes
nepegaveii AesiT HA YACTH - OJIOKH, MAKCUMAIIbHBIN pa3Mep KOTOPBIX OTPaHHYCH.
Otr 6710KM niepenaroTcs (cMm. puc.2.6) mpoueccy E.

IMTopt A ITopt E
TIpouecc VYnpasienue Vnpasiienue TIpouecc
A nepenadeii nepenadeii E

Ungpopmaums | 3aronosok Uudopmauus | 3aronosox
nonbzoBatesnn | mpouecca nonksoBatens | mpouecca

Bnox Biox

Mndopmats 3aronosok 3aronorok
renst

dparMeHT

Puc.2.6. CBsi3b npoueccoB, pacno0KeHHbIX B JIBYX MallIHHAX

31ech MpOrpaMMBbl YIIPABJICHUS MPEICTABICHUEM M CEaHCOM COOMpAIOT M3 OJIOKOB
cooOlIeHNe, aHAIM3UPYIOT, a 3aTeM YOUpalT €ro 3arojoBOK M KOHIEBHK.
[TosryuenHsbIi MaccuB UH(GOPMaLIUK NIEpeJaeTcs MporpamMme nosib3onarens E.

Takoe (HEMOCPEICTBEHHOE) B3aMMOJAEHUCTBUE MPOIECCOB BO3MOXKHO TOJIBKO B
TEX PEIKHX CIy4asx, KOTJIa ATH MPOIECCHl PACIONIOKEHbI B OIHOW W TOH JXKe
BBIYUCIUTENbHOW MamuHe. OOBIYHO JK€ B BBIYHUCIUTENBHOM CETH MpPOLECCH
HAXOJATCS B PA3IMYHBIX MAlIMHAX M B3aUMOJICHCTBYIOT Yepe3 ammaparypy nepeaadn
JAHHBIX, (U3MYEeCKHe KaHajbl, KOMMYHHKAIlMOHHBIE, a 4YacTO M HHTep(dencHbIe
MalIuHBL. B 3TOM ciydae K KaXkKIOMy IpOLECCY JOJDKEH OBITh JT0OaBIEH HOBBIM
3JIEMEHT HporpaMMHOM cTpykTypsl BC - mporpamma ynpasiieHusi mnepenadeit
nHopMaMU OT OJHOTO Tpolecca K ApyroMy. ['paHuIly (TOUKY), pacroioKeHHYIO
MEXIy NpOIecCOM M MpOrpaMMOIl ympaBieHus nepeaayei, OObIYHO HMEHYIOT
IOPTOM.

B paccmarpuBaeMoM ciydae CTpyKTypa IepeiaBaeMoro MaccuBa MH(POpMALUU
YCIOXKHSETCST W TIOCJICIHUI, Ha3bIBAeMBI (parMeHTOM HWMeEeT JBa 3aroJioBKa:
nporiecca u nepegaun. OcHoBa OGJIOKa M €ro 3aroJIoBOK (3arojIOBOK Ipoliecca) 3/1eCh
TE ke, 4To M Ha puc.2.5. BTopoil e 3aroioBok (parMeHTa (3arojoBOK Mepenadn)
CONICPXKHUT YNPABISIONINE JaHHBIC, OINMCHIBAIOIINE TIepenady: THII MacChBa
uH(pOpMalKK, NepeaBaeMoro OT OJJHOTO Tpoliecca K APYyroMy, ajpeca UCXOIHOTO U
KOHEUYHOTO TIpoliecca (TouHee ajpeca MopToB), HAeHTU(HUKATOP (MMsT) ITOTO MACCHUBA.

Ilepenaua undopmamuu ot npouecca A k mpoueccy E 31eck ocymectBusiercs
crenyrommmM oopa3zom. [Ipy BOSHIKHOBEHUH HEOOXOIUMOCTH B Tiepeaade, mporecc A
BbI1aeT (cM. puc. 2.6) Onok wuHbOpManuMM, KOTOPBIH TMepemaercs mporpamme
ynpaBieHus: nepenaveid. llocmensst moOaBisieT K HEMY 3aroJioBOK Iepenadyd
NOJYYEeHHBIH (parMeHT MHGOpMAlMK HampaBisgeT APYrod MporpaMme YIpaBlIeHHS
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nepeaayeil. ta nporpamma youpaer Bo (pparMeHTe 3arojJoBOK Mepeadn, YUTAET €ro,
a OCTaBIIYIOCS 4acTh MaccuBa MH(popMmanuu Osok mepenaer mpoueccy E. 3mecy u3
0JI0KOB cOOMPAIOTCS COOOIEHHS M COACPIKAIIAACA B HUX HHPOPMALIUS MOIB30BATES
nepenaeTcsi aapecyeMoil mporpamme IOJIb30BaTels. AHAJIOTHYHO OCYHIECTBIISCTCS
nepenayda uHpopmaruu ot npouecca E k nponeccy A.

B BbIUMCIUTENBHONW CETH OAWH M TOT K€ IMPOIECC MOXKET OBITh CBSI3aH C
HCCKOJIBKMMU MpPOHCCCaMu, BBIINOJHACMBIMUA B PA3JIMYHBIX MallWHAX. HOBTOMy
Hapsay ¢ MPOrpaMMoii ynpaBJjieHus nepegaveii BBoAuTcs (CM. puc. 2.7) ele oauH
AJIEMEHT NPOrpaMmMa yInpaBJieHHs CeThIO.

Topt

Tpowece A Viparnenve Viparienve

Viparienre Viparienie
TieperadcH CeTBIO Tpouece B

TparcropTHble KaHaIE!

TMaxer

Mudopmarms
nosbsoBaTe s

parment

Mudopmarus
noB30BaTe

oBoK | 3aronosok
| nakera

Puc.2.7. llpouenyps! (popMupoBaHus M IpHEMa MAKETOB

JIuHuM, COeAUHSIONIME B BBIYMCIUTENIBHBIX CETAX IPOrpPaMMbl YIPaBICHUS
CEThIO, HA30BEM TPAHCHOPTHBIMH KaHajdamu. OCHOBHOM 3ajayeil MpOrpaMMbl
VOpaBJIEHUS CEThIO SBISETCS OpraHu3alus MAapHIPYTH3allMM MAKeTOB B
BbIUUCIUTENbHOW ceTh. COOTBETCTBEHHO HOBOM mporpamme K (parmMeHry
no0aBisieTCs 3arojIoBOK MakeTa. B HeM cofepKUTCs Bes ynpasiisiiomas nHhopMaus
HeoOXxoauMasi sl MapuipyTu3anuu mnaketoB. Co3laHHBIH TakuM o00pa3oM HakKeT
nepesaeTcsl TpyIIe IMporpaMM, CBsi3aHHBIX ¢ mpoueccoM E. 3xech mporpammsl
YIPaBICHUS CETBIO U YIPaBICHHUs Iepeladeil, HCIOJb3ys COOTBETCTBYIOIUE
3aroJIOBKM MakeTa W (parMeHTa, nepefaroT npoueccy E mpunsateiii 6mok. B psge
CJIyyaeB MPOrpaMMbl yIIpaBlIeHHs Mepeaadeii U yrpaBleHHUs CeTbl0 0ObEANHSAIOTCS B
OJIHY KOMILJIEKCHYIO Mporpammy. B 3TuUX ciydasx BO BCeX MaccuBax HMH(OpMaIiu
3aroJIOBKH Mepejauy 1 MakeTa TakkKe COSTUHSIOTCS B OOIIMIA 3ar0J0BOK.

Mexny m000if mapoil CMEXKHBIX MaIllMH pPACIHOJIOKEH KaHaj, YIpaBiIeHHE
paboTOil KOTOPOrO BBINMOJIHAET €€ OAWH 3JEMEHT - NMPOrpamMma yHnpaBJieHUs!
MHPOPMALIMOHHBIM KaHAJIO0M. COOTBETCTBEHHO 3TOMY paccMATPUBaeMblil KaHAJ
OyzeM Ha3bIBaTh HH(pOPMANMOHHBIM. [Iporpamma ynpaBneHus HHGOPMAIIMOHHBIM
KaHAJIOM Tepes Inepefaueil makera 1mno MH(GOPMAIMOHHOMY KaHaly oOpamiisieT ero
(cM. puc.2.8). Cnepenu - 3aroJIOBKOM KaHAaJIa M C33d - KOHIEBHKOM KaHaJa.
3aroJOoBOK KaHaja COJEPXKHUT HWHPOPMALMIO, HEOOXOAMMYIO Ui YIPaBICHHS
MH(OPMAllMOHHBIM KaHaJIOM. B KOHIIEBHK KaHajla BKJIIOYAaeTcs HH(popMaIus,
o0ecrieynBaroIasl NPOBEPKY IakKeTa IMOocie Mepeladd ero Mno MHQGOPMaUuOHHOMY
KaHany. B pesynbrare no0aBieHMs K MAKeTy 3arojloBKa M KOHIEBHMKA KaHaia
CO371a€TCsI MAaCCUB HH(OpMaH, Ha3bIBAEMbIH KaIPOM.
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Puc.2.8. [Ipouenypa popmupoBanusi Kaapa

Kangper B nH(pOpManMOHHOM KaHaje HIyT HENPEPBIBHBIM IOTOKOM JpYr 3a
apyroM. WX oTAensioT Apyr OT Jpyra VIpapiSIOUIME CHUMBOJIBI, HWMEHYEMbIE
¢paaramu.

[Ipomecc co3maHusi Kaapa MOKHO TMPOMILIFOCTpUpOBaTh (cM. puc.2.9)
MPOLIEIYpO MOC/eA0BATEIbHOI YIAKOBKHA HH()OPMALMHU TI0JIb30BATENSI B YeThIpe
“konBepTa”.

yInpaBjieHHE
CEaHCOM M
TpeaCTaBIeHUEM

uHpopmarus
MOJIb30BaTeIs

6ok
ylpaBieHHe

nepenaueit /
3aroJIOBOK Iepeaadu

yTpaBjieHHE
CEThIO

¢parment

4

3arojJIOBOK IMakeTra

TMaKkeT

yHpaBieHue
HMH(OPMALINOHHBIM
KaHaJIOM

Kaap

3arojJIOBOK U KOHLICBHK

KaHaJjia

Puc.2.9. Ctpykrypa 4-X KOHBepPTHOH YNIaKOBKH MH(popManun

Ha xaxnom un3 4YeTblpex pacCMOTPEHHBIX JTaloOB YIPABIECHUS OCYIIECTBISAETCS
ynakoBka UWHGOpMaluu ToJb30BaTeNsd MO0  “KOHBepTa”, IMOJYYEHHOTO OT
IPEIBIAYILIErO 3JIEMEHTa IMPOTrPAMMHOM CTPYKTYpbl CETH, B HOBBIM “KOHBEpPT U
yKa3zaHHEe Ha HEM HOBOTo ajpeca (3arosioBka). [Ipy 3TOM BaXXHO OTMETHUTh, YTO
KQKIBIH U3 PACCMOTPEHHBIX 3JEMEHTOB ONEPUPYET JIMIIb CO CBOMM 3arojOBKOM (M
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KOHIIEBUKOM), HE paccMmaTpuBas (QHAIU3UPYS) OCTAIbHYIO 4YacThb IIOJYyYEHHOTO
MaccuBa HHGOpMaIUH.

[TosTOMY NPHUHATO TOBOPHUTH, YTO 3TOT JIEMEHT Mpo3paveH i HHPOPMALUU
MOJIb30BATENsl M 3aroJIOBKOB, MPUHATHIX C 0oJiee BBICOKUX YpPOBHEH IpPOrpaMMHOM
CTPYKTYpPbI BBIYHCIUTEIbHON ceTH. Ha mpueMHOH CTOpOHE HPOHMCXOIAT OOpaTHBIE
onepanuM - pacrnedyatka ‘“‘kKoHBepToB”. Kaxkaplii U3 3JIEMEHTOB MpOrpaMMHOU
CTPYKTYpPhl YMTAeT 3aroJIOBOK (M KOHIIEBHK) Ha ‘“KOHBEPTE”, BCKPBHIBAET €ro M
COJIEpP’)KMMOE TIepellaeT BBEpPX OYEpEAHOMY dJieMeHTy. B mpoBeneHHOM aHanmze
IPOTPAMMHOM CTPYKTYphl HE y4YT€HAa HEOOXOJUMOCTh COCAMHEHUS KaKIOW Mapbl
OBM ¢usnueckum KaHalioM, MOJAJIEPKaHUE ITOr0 COSAMHEHHs] BO BpeMsl ceaHca u
pacTOp)KEHUE COEIUHEHUS IOCIEe KaXJO0ro M3 CEaHCOB. DTH OIEpalMy BBIIOJIHSET
3JIEMEHT - MporpaMMa ynpanpjeHHs (U3HYECKUM KAHAJIOM.

Takum  00pa3oM, BO3HUKaeT  CJOHCTasA  MNPOrpaMMHasl  CTPYKTypa
BBIYMC/JIUTEIBHOH CeTH, COCTOSIIAas W3 JJIEMEHTOB, PACIOJOXKEHHBIX Ha CeMH
ypoBHsiX. CeMb  B3aUMOCBSI3aHHBIX  3JJIEMEHTOB  IPOTPAMMHON  CTPYKTYpbI
BBIUMCIIUTENBHOM ceTH nmoka3aHsbl Ha puc. 2.10.

7 [IPUKIJIAJHOH YPOBEHb
(TIporpaMMBI MoIb30BaTeNeit)
6 | mpeAcTABHTENbHbI yPOBCHD > npoecchl
(ympasieHue mpecTaBICHHEM)
CeaHCOBBIH YPOBEHB
5 (ynpasnenue ceancamu)
— — — ms—— 1OpThI
TPaHCTOPTHEII YPOBEHb
4 (yrpasieHue miepenadeii)
3 CeTeBOH ypPOBCHB
(ynpasaenue ceTbio)
> TPaHCIIOPTHAs CETh
TPaHCHOPTHBIN KaHaI KaHAIBHBINH ypOBEHD
2 (ynpagnenue
nHGOPMAIOHHEIM KaHaJIOM)
UHOPM. (uznuecknii yposeHb
KaHaJl 1 (ympasienue
(DU3NUECKIM KaHAIOM)

¢buuyeckuit
KaHa

Puc.2.10. YpoBHM NPOrpaMMHOI CTPYKTYPbl BBIYHCIUTEILHONH CeTH
(7-m ypoBHeBasi 3TaJIOHHAsI MOJIeJ]Ib B3aHMO/I€iiCTBHSI OTKPBITBHIX CHCTEM)

OHu 00pa3yloT CceMHYPOBHEBYI0 MoOJedb, KOTOpas B HacTosIlee Bpems
cranpaptuzupoBana MOC kak 3TajIOHHAsi MOJeJib B3aMMOJEeiiCTBUSI OTKPBITHIX
cucrem (M BOC) 1 HaxoIuT OYEHb IIUPOKOE NPUMEHEHHUE NIPH aHAJIN3E U CUHTE3E
BBIUMCIUTEIbHBIX CETEH.

B o0miem cinyuae Ha BepxHeM ypoBHEe DM BOC mMoxeT HaXoIuThCs HE OJMH, a
HECKOJIbKO MportieccoB. Kaxkplil U3 HUX UMEET OAMH, a HHOT/Ia U HECKOJIBKO MTOPTOB U
ABJIsIeTC A0OHEHTOM BBIYMCIUTENbHOM ceTh. IlopThl CBA3BIBAIOTCS APYT € APYroM
JIOTMYECKO CHCTeMOM Ha3bIBaeMOW TPAHCHOPTHON ceTblo. OCHOBHBIE 33/1a4U U
(YHKLIMU BBINOJHSIEMbIE KaXJbIM YPOBHEM MHporpamMmHoil ctpykTypsl (DM BOC)




noka3anbl Ha Tabn. 2.1. YpoBuu 1 u 2 ompenensioT (yHKUIUH, 00ECIIEUMBAIOIINE
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nepenavy MeXay ABYyMs BBIYMCIUTEIbHBIMU MalllMHAMU, COCIUHEHHBIMU
MH(GOPMAIMOHHBIM KaHAIOM. Y POBHU 3 U 4 IPOrpaMMHOI CTPYKTYpBI

Taoauna 2.1.

OcHoBHbI€ 33124 ¥ HYHKLMH, BLIMOJHAEMbIE YPOBHAMH

MPOrpaMMHOM CTPYKTYPbl BBIUUCIUTENBHOMN CETH

YpoBeHn Haumenosanue OcHosHas 3a1a4a Boinonnsemble GyHKIMH

1 Dusudecknit ypo- | ConpsbkeHue ¢ YcraHOBEHHE coeHHeHHS ¢ (H3H-
BeHb (ynipabiieHHe | ¢H3MYECKHM KaHa- | YeckuM KaHanoM. [loaaepxkaHue
¢bu3nveckumM Ka- IOM COEMHEHNS ¢ PHIHYECKHM KaHATIOM.
HasioM) PactopxeHue coeanHeHns ¢ Gpusnue-

CKHM KaHaJIOM.

2 KaHanbhbiii ypo- ¥YnpasaneHue nepe- INposepka coctosius uHPpoOpMaLH-
BeHb (ynpasnenue | maueit no uHdop- oHHoro kaHana. ObpamaeHue Mac-
HHOOPMAaUHOHHb! | MalUHOHHOMY Ka- cuBoB MHpopMmauuy cryxeGHBIMU
M KaHaJIOM) Haiy CUMBOJIAMH YNPABNEHHA KAHAJIOM.

Koutponb naHHbIX, nepeaaBaembix
no  MHGOPMALMOHHOMY  KaHAJTy.
ObecneyeHHe MNpo3payHOCTH  MH-
(opMaLHOHHOFO KaHaja. Ynpasie-
HHe nepeaadedd xagpoB no HHQop-
MAUHOHHOMY KaHaTy.

3 Certesoit ypoBeHb Mapupytusauus YnpaBiieHHe KOMMYHHKaLHOHHBIMH
(ynpaBneHHe ce- MaKeToB pecypcamu. OpraHusalms Maplupy-
TbIO) TH3aLHH nakeroB. O6pamneHue

MaccHBOB HHGOpPMALHHK CITyXKeOHbI-
MW 31ICMEHTaAMH TiepeAaydn MNno KOM-
MYHHKaHHOHHOH CETH.

4 TpaHncnopThblii Ynpasnexue noru- Oprann3aums  NOCTOAHHBIX  WMIH
YpOBEHb 4YECKHM KaHaJIoM BPEMEHHBIX JIOTHYECKHX KaHaJloB
(ynpaBneHue ne- MeXay npoleccaMd. YrpapiaeHue
pedayeit) notokaMu  HMHGPOPMALHH  MeXIy

noptamu. OO6pamiieHHe MacCHBOB
HHQOpMalUHH cmyXkeOHbBIMH CHMBO-
J1aMH 3anpoca, 1M60 OTBeTaA.

5 CeaHcosblii ypo- Ob6ecneyenne cean- | Ocywecrsnende  WHTepdeiica ¢
BeHb (ynpaBlieHHe | COB CBS3H TPaHCMOPTHbLIM YpoBHeM. OpraHu-
ceaHcaMH) 3auKA, NOAZEpKaHME M OKOHYAHHE

CEaHCOB CBA3IH.

6 [pencraBuTens- H3obpaxenne [lenepaums u uHTepnperauus xo-

Hblit yDOBEHb AaHHbIX B HeobXo0- MaH] B38HMOJAEHCTBHA IIPOLECCOB.
Aumoit popme IpeactaBneHne OaHHBIX NporpamMMe
NOJb30BATENS.

7 [Ipuknaauoii Beimonnenue npo- Boulunciinrensele pabotsl. Uudop-
YpOBeHb tecca MauMOHHO-MOHCKOBbIE, NHOO cnpa-
(nporpammsl BouHbie paboTbi. Jloruueckoe npe-
nonb3oBaTeleit) obpa3zoBaHHe HHpOpMaLHH [10Jb30-

Bateneil. [lpukinamHble npouecchl
CHCTEMHOTO yrnpaBJieHUs
{(aaMuHHCTPauus).

OCYIIECTBIISIIOT Tiepenady uWHGOpMalMu OT Mopra K Mopry. YpoBHH 5,6 u 7
ONKMCHIBAIOT B3aMMOJICHCTBHE OMNEPAIMOHHBIX CUCTEM BBIYMCIUTEIBHBIX MAIIVH,
BXOJSILUX B BEIYUCIUTEIBHYIO CETh.

B BBEMMCINTENIFHONH CETH MOKET WCHOJIB30BAaThCSI TaKKe CcHelHaJbHBIH
npouecc (AAMUHUCTPATUBHBII), OCYLIECTB/ISIIOIIMIA YIIPABJICHHE CETHIO.

B ero ¢pyHkuu BXoaAT:

[] KOppEeKTHPOBKA MPOrpaMM, 0OECIIEUUBAIOIIUX MPOLIETYPhl MAPIIPYTU3ALINH,
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[1 c6op maHHBIX O pPabOTe BHIYUCIUTEIBHOMN CETH,

[] BBIIa4a CTATUCTHKHU O paboTe ceTH,

[} TMarHOCTHKA HEUCIIPABHOCTEN CETH,

[] ynpaBieHHUe pecypcamu CETH.

ITporpaMMbl MapHIpyTH3alMM KOPPEKTUPYIOTCS IPU BBIXOJE M3 CTPOsI KaHaia
CBSI3M WM MU3MEHEHHs] KOH(UTypaIrlii KOMMYHUKAIIMOHHOW CETH (MOSIBICHUS HOBBIX
VI JIMKBUJIALIUU CTAPBIX KAHAJIOB).

B cocraBe ypoBHeil (351eMEHTOB) MPOrPaMMHON CTPYKTYPhI BBIUHCIUTEIHHOMN
CETH BO3MOXKHBI JJOTIOJIHUTEIbHBIE YPOBHHU:

[] MemceTeBOM YpPOBeHb, HMCIOIIUA MECTO B ClIydyae B3aMMOJCHCTBUS
(B3aMMOCBSI3U) HECKOJIBKUX TPAHCIOPTHBIX CETEeH Mepegaur MeXIy Cco0OoW uiu
B3aMMOJICHCTBUS ~ mporecca  (TPaHCHOPTHOTO  YPOBHA) €  HECKOJBKUMHU
TPAHCIIOPTHBIMU CETAMHU (CETSIMM IE€peadm), pealu3yeMblii 1 Ha YPOBHE IIPOLIECCOB
Y B TPAHCIIOPTHOM CETH;

(] cmeuMaJbHBIH YpPOBeHb, OOCCIEUYMBAIONIMNA CIHElUaIbHbIE (KPHITO-,
HMHUTO3AIIUTA) CBOICTBa mepeaaBaeMold HHGOpPMALUKU U pealu3yeMblii MU Ha
YPOBHE IIPOLIECCOB WM B TPAHCIIOPTHOU CETH.

CnoucTocTh MPOrPaMMHOM CTPYKTYpPbI BBIYHMCIUTENBLHON ceTH obOecredynBaeT
OTHOCHUTEJIbHYIO HE3aBHUCUMOCTh IIPOrpaMM Jpyr ot jpyra. [lostomy ycraHoBieHue
YEeTKUX  NPaBWJI  CTBIKOBKM  COCEIHHUX  HIpPOrpaMM  MO3BOJISIET  MEHSTh
(CoBepIIEHCTBOBATh) OJIMH W3 CJIOEB MPOrPaMMHOTO OOecredcHHsl 0e3 M3MEHEHHM
OCTAJIbHBIX CIIOEB.

Bpime paccMOTpeHBI Ce€Mb YpOBHEH NIPOIPAMMHOM CTPYKTYpbI, OJHAKO Ha
MPAaKTUKE B PAa3JUYHBIX BBIUMCIUTEIBHBIX CETSIX HCIOJNb3YETCS Pa3HOE YHUCIO
ypoBHE# 0T 4-X 10 7-Mu. YeM OoJiplile YMCIO ypOBHEH B NMPOrpaMMHOM CTPYKTYpE,
TEM JIEr4e €€ COBEPIICHCTBOBATh, 3aMEHSS TOIBKO OAMH U3 3TUX YpoBHEil. OqHako, ¢
YBEJIMYEHUEM YHCJIa YPOBHEH YCIOXKHSETCS U BCE NMPOrpaMMHOE oOecreueHue, T.K.
KaXJ10€ BbIJIEJICHHE MPOrpaMM B OTAEIbHBIH YpOBEHb TpeOyeT peIIeHUs BOIPOCOB
CTaHJapTU3aUU UHTEP(EICOB C COCETHUMHU YPOBHSIMH.

Paccmotpennsie Ha puc. 2.10 cemMb ypoBHEH NPOrpaMMHON CTPYKTYpHI
OOBEAMHSIIOTCSL B TPYMNIbI, OOpa3ylolIUe >3JIEeMEHTbl JIOTHYECKOH CTPYKTYpHI
BBIYMCIIUTENIBHOM CETH: XOCTMOJYJHM, TEPMHUHAJIbHbIE, KOMMYHUKAI[MOHHBIE U
uHTepdelcHbIe MOAYIIH, MOAYJIb YIPABIECHUS BEIUUCIUTEILHON CETHIO U T.1I.

C apyro#i cTOpoHBI pa3MellleHHe IPOrpaMM B MalllMHAX U almnaparype nepeaadu
JAHHBIX TIO3BOJIIET PACCMOTPETh B3aMMOCBS3b 3JIEMEHTOB NPOrPaMMHOI U
(pu3nYecKol CTPYKTYP BBIYUCIUTEIBHON CETH.

[Tpumep Takoil B3aMMOCBSI3H MMOKa3aH Ha puc. 2.11. 31eck ypoBHU MPOrpaMMHO#
CTPYKTYpbl UMEIOT T€ k€ HOMepa, uTo U Ha puc. 2.10. XocTMaimHa, TepMHUHATIbHAS
MallMHa M MallliHA YIPaBJIEHUS BBIYUCIUTENBHON CEThIO BKIIIOYAIOT BCE CEMb
ypoBHe# mokazaHa Ha puc. 2.10. B oTinuum OoT HUX KOMMYHUKAIIMOHHAs MallluHA
COJIEP’)KUT TOJBKO TPU HIKHHUX YPOBHS, OCYIIECTBISIOIIMX KOMMYHHKAI[MOHHBIE
¢byuknuu. WM HakoHen, uWHTepdeiicHas MalldHa HWMEET CamMyl CIOXKHYIO
IPOrPaMMHYIO CTPYKTYpPY, 00€CIeUHBAIOIIYIO CBSI3b PA3HOPOJIHBIX CETEH W MalIuH.
[lpakTuyecku OHA COCTOUT U3 JIBYX XOCTMOJYJeW ¢ OOLIMM CHelHaTbHbIM
npoueccoM. Ee nmporpammHas cTpykTypa, Npu BKIIOYEHUH MAIIMHBI MEXIY CETSIMHU,
nokazana Ha puc. 2.11. IIporpammuoe obecrieuenue HHTEp(EHCHONW MaIIUHBI,
YCTaHABIMBAEMON MEXIYy XOCTMAIIMHOM M KOMMYHHMKAIIMOHHOW MAaIllMHOW, MUMEET
MOXOXKYIO CTPYKTYpY (cM. puc. 2.12). Crenyer oTMeTuTh, 4TO Ha puc. 2.11 u 2.12,
KaKk M B PEaJbHBIX BBIUMCIUTEIBHBIX CETSIX YIpaBiieHue (U3NYECKUM KaHaJIOM
peanu3yeTcss HE B MalllMHaX, a B TMOJKIIOYEHHOW K HUM anmapaTrype mnepenadu
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naHHbIX. I[IporpamMma ympaBneHuss HHOOPMAIIMOHHBIMU KaHAJlaMH BCE Yallle TaKkKe
peanu3yeTcs B 9TOH anmaparype.

TEPMHUHAJIbL

[

— TIOPTBl  —— =

XocTMamuHa

TepmunansHas
MalHa

NOPThL  ——

KOMMyTaHHOHHaﬂ ManmHa

7
6
5
2
3
2
1

Kommyraunox—maﬂ MauuHa

1

2 | Unrepdeiicnas
3 MarmmHa

4

[OPTHl — P

1 1
MOAYIH 2 2
CIIpsT.
cetn 3 3
1 4 1
NopThl —Pm= = TOPTHE =
5 crer. Manmna
K comnpsiraemoii cetu 6 npouece | yIpaBIeHHs
7 XocrmalmHa CEThIO

Puc.2.11. Cxema pa3meleHusi ypOBHeil IPOrpaMMHOI CTPYKTYPbI
Ha (pU3N4eCKOi CTPYKTYpe BHIYUCIUTEIBHON ceTH

KOMMyTaHI/IOHHaﬂ MalIuHa
nﬁ Q‘

1
2
3
4

TpancnsTop TTOPTHI

Wnrepdeiicnas
MallrHa

[Iporpammer
COTIPSKEHUS
C XOCTMAIIIUHOM

1

1

ITporpammsl
COIPSKEHUS C
YCTPOUCTBOM
TeneoopaboTku

TIOPTHI
IIponecc

XocTMmammHa
Puc.2.12. IIporpammHasi cTpyKTypa uHTepdelicCHOl MallluHBbI,
CBA3BIBAIOLIEH XOCTMAIIMHY 1 KOMMYHHKAIMOHHYI0 MAILIUHY
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Kaxk yxxe ormedanoch, MEXJly YPOBHSIMU YIpaBJICHUs Mepeaadyeid U mpoueccamu
pacrojararorcsi MOPThl. YCIOBHYIO JIMHUIO, IIPOBEICHHYID MEXIY [OpPTaMHu
pPa3IMYHBIX XOCTMAIIMH WJIM TEPMHHAIBHBIX MAIIWH, MPUHATO HAa3bIBAThH
JIOTHYEeCKUM KaHajoM. Tak, Ha puc. 2.13 moka3aH OJWH JIOTHYECKUN KaHal,
ceaspiBaromui npouecc H B xoctmammue I ¢ npoueccom E B xocrmammue II. B
3aBUCHUMOCTH OT 3arpy3Kd M COCTOSIHMSI KOMMYHHUKAIlMOHHOW CETH, JIOTMYECKUU
KaHaJl MOXET IIPOXOJUTh HE TOJHKO M0 MapIIpyTy, MOKa3aHHOMY Ha puc. 2.13, HO u
10 APYTrUM MapiipyTaM, BO3MOXHBIM B 3TOU CETH.

IIponecc H

XocTmammHa 1 nfnom‘

ITpouecc E

Puc.2.13. Jlornuecknii kanaja me:xxay npoueccamu H u E

[Tepenaua wHboOpManmu oT omHOro mopta (Tpolriecca) K APyromMy cCBsi3aHa C
MHOTOKPAaTHBIM €€ IPOXO0KJIEHUEM YepPe3 Pa3IMUHBIE CIIOM TPOIrPAMMHOM CTPYKTYPBI
BbIUMCIUTENbHON ceTu. Hampumep, npu nepenadue mHGOpManuyd MO JOTHYECKOMY
kaHaiy ot npouecca H (puc. 2.14) k nporeccy E npoxoj uepes cinou mporpaMMHOI
CTPYKTYpPBI OCYIIECTBIISIETCS TakK, Kak »JTO ToOKa3aHo Ha pwuc.2.14. Brauane
uHopManus, ABUrasch oT nporecca H, npoxoauT (MyHKTUpHAS JIMHUS) Yepe3 CIIOU
IIPOTPaMMHOM  CTPYKTypbl XocTMamMHbl [ 3ateM B KaxIod M3 Tpex
koMMyHHKalMoHHbIX MamuH (I, 11, III) ona nepenaercs yepes Tpu ciiosi mporpamm B
OJIHOM, a 3aTeM B JpyroM HampaBieHusx. M HakoHel, mpoWas dyepe3 clou B
xoctmamuHe I, uHdopmanus gocturaer mnpouecc E. AHanornyseiM o0Opazom
uHpopMalisd B BBIYUCIUTEIBHOM CETH Tepefaercs 1o JHO00My Ipyromy
JOru4ecKoMy KaHairy. OJTHOBPEMEHHO B BBIYMCIUTEIBHON CETH MOXKET CYILIECTBOBATh
(KaK MOCTOSIHHO, TaK U BPEMEHHO) OO0JIbIIOE YHCIIO PA3IMYHBIX JJOTUYECKHX KaHAJIOB.
Jlormyeckuii kaHasl cO3/laeTcsi MEXIy Mapod IMPOLECCOB Ha TO BpeMs, KOIJa UM
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Heo0XxoauMo 0OMeHsAThCsl uHpopmanueil. [locie okoHuaHus ceaHca cBsi3u (Iepeaayn
HeoOxoauMol HHGOPMALIUH) JTOTUUECKHIA KaHaJl JTMKBUIUPYETCH.

IIponecc
H

4. TpaHCHIOPTHEIN YPOBEHb

3.CereBoii ypoBeHb

2. KananbHbli ypoBeHb

1. ®usmueckuit ypoBeHb

Tlopts!

Ipouece
E

Puc.2.14. Cxema npoxoxaeHusi HHPpOpMaLHUHU Yepe3 ¢Jiou (YPOBHH)
NMPOrPaMMHOM CTPYKTYPbI NIPU ABUKEHUH M0 JOTHYECKOMY KaHATY

2.6. Mepapxusi NPOTOKOJI0B BLIYUCIUTEIHHOM CETH.
B3anMOCBsI3b OJHOMMEHHBIX YPOBHEH IPOTPAaMMHOM CTPYKTYPBI BBIYMCIMTEIBHON
CETH OIPEAEIAETCS CBOJOM CTaHAAPTHBIX I BCEM CETHU IpPaBUI, BKIHOYAIOIIHAX
00s3aTeNbHbIE XapaKTEPUCTUKU ITUX IEMEHTOB U MPOLEAYPhl UX B3aUMOJCHCTBUS.

OtH IIpaBujia IIPUHATO HA3bIBATh MPOTOKOJJIAMMU.

B3aumocBs3p cocenHux (B OQHOW MallMHE) ciioeB (ypOBHEH) IpOrpaMMHOM
CTPYKTYpPBI OIIPENIENsIeTCs CTaHAapTaMi, IMEHYEMBIMU HHTepdericamu.

HNurtepdeiicel MMeET J0KaJIbHOE 3HA4YeHHMe, HOO ONPENENSIOT CTHIKOBKY
COCEJHUX CJIOEB MPOTPaMMHON CTPYKTYphl. UTO e KacaeTcss NPOTOKOJI0B, TO OHH
XapakTepu3yloT (yHKUMOHHMPOBAaHUE Beell BBIYUCIMTEJbHON CeTH B LEJIOM.
Hepapxuro 3TUX MIPOTOKOJIOB PACCMOTPUM Ha NIPUMEPE YaCTH BBIYUCIIUTEIBHON CETH,
NpeCTaBIeHHON Ha puc. 2.15.

[Moprs!

Iporpammer

roJib30Baresei

Vipasnenue

TPEACTaBICHUEM

VYnpasiieHue npeicTaBiIeHueM

TIporpamMmel
rnoJsib30Baresnen

Vipasnenue
ceaHCaMH

anaBneHne CCaHCaMU

Vnpasnenue
NPECTABICHUEM

VipasneHue
nepenayei

VipasneHue nepenadeit

Vipasnenue
ceaHcaMu

TToprs!

VYipasnenue
CeThIO

VipasneHue

MH(OPMAITOHHBIM

KaHaJIOM

Vnpasnenue
(uznueckum
KaHaJIOM

Duszngecknii KaHaT

VYpasnenue
nepenadei

Vupasnenue
CeThI0

Vrpasnenue
CEThIO

Vrpapnenue | VYnpasineHne
nHpopmar. uHdopmar.

KaHaJIoM KaHAJIOM
VYipasnenue Vipasnenue
dusmgeckum | puzmueckuM

KaHaJIoM KaHaJIoM

VYipasnenue
MH()OPMAITMOHHBIM
KaHaJIOM

Y

XocTMmamuHa

Puc.2.15. Uepapxus

KOMMyHTaHI/I OHHasI MalIruHa

Vrpasnenue
busnueckum
KaHaJIOM

Du3ngecknii KaHaT

XoctmaimHa

IPOTOKO0JIOB BBIYHCJIUTEILHOM ceTH
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Bce cka3anHOe nanee MOJHOCTBIO OTHOCUTCS K B3aMMOJEHCTBUIO XOCTMAILIUH U
TEPMHUHAJIBHBIX MAIlKH.

Kak crnegyer u3 puc. 2.15 BblUMCAHTENbHAs CETh HMEET HepPapXHIo
NPOTOKOJIOB, OIPEACIAEMYIO YHCIOM B3aUMOJECHUCTBYIOIIMX JPYT C JIPYroM
OJIMHAKOBBIX YPOBHEM IIPOrpaMMHOM CTPYKTYyphl. lIpoTOokonsl nensTcs Ha Tpu
TPYIIIBL.

IlepBasi rpynmnma ompezenser B3aMMOJEHCTBHE ABYX MAIMH JIIOOOTO THIIA,
COEIMHEHHBIX JIPYT C IPYroM (PU3NYECKUM KaHAJIOM, U BKJIIOUYAET:

1 ynpaBieHue pU3NYECKUM KaHAJIOM;
[l ynpaBieHue HH(MOPMALMOHHBIM KaHAJIOM.

Bropasi rpymma npOTOKOJIOB COAEPXAKHUT [JBa IPOTOKOJIA, OIPEIEISIOINE
CTaHAApTHI U IPOLEAYPHI TPAHCIIOPTUPOBKHU ITAKETOB OT OAHOIO MOpTa K Apyromy. K
HUM OTHOCSTCSI:

[]  ympaBieHHE CETHIO;
(] ympasieHue nepenadei.

OTH DOpPOTOKOJIBl B KOHEYHOM CYETE ONMUCBHIBAIOT IIpaBWiIa IEepeJadu
uHpopMaluu Mexay aOOHEHTCKMMHU (XOCTMAalllMHA, TEPMUHAIbHAS MalllKHA)
MaIlIMHAMHU BBIYHACIUTEIBHOMN CETH.

Tperbsi rpynmna BKIOYaeT TPU IPOTOKOJIA!

[]  ympaBieHHE C€aHCaMU;
(] ympaBiieHUE IIPEACTABICHUEM;
[]  ympaBieHHE IPOrpaMMaMH I10JIb30BATEIEH.

OTH  T[pPOTOKOJNBI  ONPEAENAIOT  IpaBUja  B3aUMOJCHCTBUS  IMPOLIECCOB,
PAcCIIONIOKEHHBIX B Pa3IMUHbIX a0OHEHTCKUX MamuHax. Kaxaslii U3 nepeunciaeHHbIX
IIPOTOKOJIOB JOJDKEH OBITH “TIpO3payHbIM’ JUIsl BCEX MPOTOKOJOB 0O0JIEE BBICOKOTO
YPOBHs, T.e. 00s3aH 00€CHEeYUTh TPAHCHOPTHPOBKY JIOOBIX CHUMBOJIOB YIIpPaBJICHUS
CJIOEB BEPXHHUX YPOBHEH U Nepesady MacCUBOB HH(OpManuu ¢ 1ro0biMu Kogamu. Kak
U MOJYJM NMPOTrPaMMHOI0 oOecreueHHs], MPOTOKOJbl JOKHBI OBITh OTHOCHTEIHHO
HE3aBUCHUMBI JPYT OT JIpyra, 4TO MO3BOJISIET UX MEHSITh, HE U3MEHSISI OCTaJIbHBIX. JTO
pacimpsieT BO3MOXHOCTH COBEPIIEHCTBOBaHUs ceTeit OBM.



