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Anekcanap UBanoBuy Baramanok
Co3aaHue 1 00Cay:KUBaHNeE JOKAJbHBIX ceTell

BBenenne

KommbloTepHble ceTH OIuieNu Bech 3eMHOM 1ap, U Bbl, XOTUTE TOTO WM HET, YBA3IM B HUX
TaK e [IPOYHO, KaK MyXa B nayTuHe. Tenepb nonpoOyiTe OTBETUTh Ha BOIPOC: HYKHO JIM MbITATHCS
pazoOparbcs ¢ 3TOHM CUTyallMel W IyCTUTh BCe Ha CaMOTeK ?

[TpuHuMas perieHye, UMeiTe B BUy: YPOBEHb KOMITBIOTEPU3ALIMK BBIPOC HACTOIBKO, YTO JIMIIb
0e3Ha/Ie;KHO OTCTAJIBII YEIOBEK MOKET OKa3aThCsl HE3aTPOHYTHIM €10, JaKe €CJIM TEXHUKA 3aloJIHAET
ero ObIT U padoTy.

Knwura, KoTopyio BBl JepkuTe B pyKax, MPUOOIIUT BaC K HAYYHO-TEXHUIECKOMY ITPOrpeccy
HAy4UT KUTh B COBPEMEHHOM KOMITBIOTEPHOM oOmecTBe. V13 Hee Bbl y3HaeTe MHOI'O MHTEPECHOH U
T0JIE3HON MH(OPMALIMU O TOM, YTO TAKOE KOMIBIOTEPHAs CETh U KaK ¢ Hel «oOmarbes». Jlionu xe
6oJee MoOO3HATEIbHBIE MOTyYaT HEOLIEHUMBIN OMBIT M CMOTYT UCIIOJIb30BaTh €ro Ha MPAKTHKE.

KHura conmepxut OOJIbIIIOEe KOJIMYECTBO TEKCTOBOM M TpadhuuecKoil MH(pOpMAaIuu, KOTopast
00JIer4uT MOHUMAaHNe CaMO CYIITHOCTH JIOKAJIBHOM ceTH. Maio Toro, K M3JaHHIO IPUJIaraeTcst AUCK
C BUJEOYPOKAMH, KOTOPBIE B PEXKUME PEaIbHOIO BPEMEHH MO3HAKOMAT BAaC CO BCEM IPOLIECCOM,
HauyMHas C CO3JaHusl CeTU U 3aKaH4MBas €e HacTPOMKOW M oOciyxuBaHueM. Ha kommakT-aucke
BBl TaK)Ke HaiJieTe KpaTKoe OMMCaHWe MPOrPaMMHOIO OOECTIeueHusl IIsi KOHTPOJISI CETEBOro Tpa-
(uka, padoTsl B IHTEpHETE, aHTUBUPYCHOH 3aILUTH 1 MHOTUE U3 PACCMOTPEHHBIX MporpamMMm. Kom-
MepYEecKUe MPOAYKTHI MTPEACTABIEHbl 03HAKOMUTEIbHBIMUA U IEMOHCTPALIMOHHBIMU BepcusMu. Kak
MIPaBWJIO, B JEMOHCTPALMIOHHBIX BEPCUSAX HEIOCTYIHBI HEKOTOpbIE MHCTPYMEHTH M (DYHKILIMH, HO
T0JIb30BAThCS MU MOKHO CKOJIb YTOIHO J0r0. O3HAKOMUTE bHbIE BEPCUU OOBIYHO MOTHO(DYHKIH-
OHAJIBHBI, HO JIEUCTBYIOT B T€YEHUE OrpaHMYeHHOro Bpemenu (30 nHeu wim MmeHsblue). Hekoropsle
U3 PACCMOTPEHHBIX B KHHTE ITPOTPaMM SIBIISIOTCST OECIUIATHBIMH, MX BO3MOXXHOCTH Y CPOK JISHCTBUS
HEOrpaHUYEHHBI.

TOJIBKO JICHUBBII HE MO3HAET U HE OLIEHUT BO3MOKHOCTH KOMIIbIOTEpHBIX cerei! He cranoBu-
TeCh UM !

KHura oprieHTHpOBaHa Ha OIpeAeIeHHYI0 KaTerOpHIo YhTaTesield, OJHAKO 3TO COBCEM He O3Ha-
YaeT, 4To JII0OOH YeJOBEeK He CMOKET pa300paThCs ¢ ee MarepranoM. [1o momoOGHOMY MpUHIUITY
CO3aBaJICsl M 9TOT BUJIEOCAMOYUHTeNlb. KOHEUHO, OCHOBHAS €10 ayJUTOpUsl — YUTATEeNU, KOTOpbIe
XOTSIT OOJIBIIIE Y3HATD O JIOKAIBHBIX CETSIX M cloco0ax Mx co3anus. Tem He MeHee OCHITUTD U IOHSTh
ee CMOXKET JJa’ke MaJIOOIBITHBIN KOMITBIOTEPHBIH 110J1b30BaTEb.

B mob6oMm ciydae, 1axe eciv Bac He OUeHb MHTEPECYIOT Pa3Hble KOMIIBIOTEPHbIE IITYYKU U TEM
Oosee ceTH, MPOYMTAB KHUTY, BBl UIMU 3aUHTEPECYeTech. DTO rapaHTupoBaHo. [Toatomy mpocro pac-
cabbTech M MPOCBEINANTECh, U OyJbTe YBEPEHHBI B TOM, UYTO BHI C JIETKOCTBIO OBJIAJICETe U3JI0XKEH-
HBIM MaTepuajiom!
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OT u3aareiLCTBA

Baiu 3ameuanust, mpeasioxkeHus ¥ BOIIPOCHI OTITPABJISNTE MO CAAYIOIIEMY aJipecy JeKTPOH-
Hou noutsl: dgurski@minsk.piter.com (n3garenscrso «Ilutep», KOMIIbBIOTEpHAs pelakLus).

MBbi1 OyzieM pajibl y3HaTh Baille MHEHUe !

Ha caiite uznarenbctBa http://www.piter.com Bbl HaiiJieTe OAPOOHYI0 HHMOPMAIIUIO O HAIITIX
KHHTax.
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Yacrp 1
KoMmnbioTepHas cetb. O01ue NnoHATHA

I'naBa 1
CeTtb? 910 uTO eme Takoe?

* HpI/ILII/IHLI MOABJICHUA CETU U TIEPCIICKTUBBI €€ PA3BUTUA
» Kak CO34al0TCA CETHU U KTO 3TO MOXKET CACIATh

1.1. IlpuynHbI NOSABJIEHUS CETU U NMEPCIEKTUBHI €€ Pa3BUTHSA

Koryia KOMIbIOTEp TOJIBKO 33yMBIBAJIH, TJIABHOW €ro 3aJavyeil Mpearonarajioch oOnerdeHme
Tpyada 4€JIOBEKAa U aBTOMATU3alluA U YCKOPEHUE BLITIOJIHEHUA HEKOTOPLIX apI/I(pMeTI/IqCCKI/IX orepa-
umid. HukTo Torma mgaxe aymarbh HE MOT, YTO KOMITBIOTEPOB Yepe3 HECKOJIBKO JIECATKOB JieT OyaeT
HACTOJIbKO MHOTO, YTO PaHO WJIM MO3IHO OHU OYayT OObEIUHEHBI B OMH IPOMAJIHBIN «OpraHu3M»,
YIIOBJICTBOPSIIONIHMI MPAKTUIECKH BCE MOTPEOHOCTH YesioBeKa. TeM He MeHee TaK OHO U IMPOM30IILIO,
10 KpaiiHel Mepe OYeHb OJIM3KO K STOMY.

KakoBhI ke MPUYMHBI ITOABJICHUA cetu? Kak MHWHHUMYM MOXHO BBIACJINTH HECKOJIBKO:

* HECOBEPIIICHCTBO CYIIECTBYIOIIMX KOMITBIOTEPOB ¥ KOMITBIOTEPHON TEXHHUKH;

* HEIOCTATOK MOIIHOCTH OTEILHOTO KOMIIBIOTEPA [TsI BBITIOTHEHUS CJIOKHOM 3a1auu;

* CJIMIIKOM OOJIBIIIOE KOJIMYECTBO JIOACH, 3aJeCTBOBAHHBIX B JOCTMKCHUHU IMOCTABJICHHON
1178

¢ HOBBLIC HAITpaBJICHUA B HAYKE, Tpe6yIOI_HI/IC BCE 6OHI)I_HI/IX YCJIOBEYECKHUX U KOMIIBIOTCPHBIX
pecypcoB.

ITOT CIUCOK MOXHO MPOJOJKATh OUeHb JIONT0, HO (PAKT OCTaeTcsi (PAKTOM: PaHO UJIU TO3IHO
CETh OOJIKHa 61)1]]3 BO3HUKHYTH 1 OHA BO3HHUKJIA.

Takum 00pa3oM, ceTb — He YTO MHOE, KK HEKOTOPOE KOJIMYECTBO KOMITHIOTEPOB, OIpe/ie/ieH-
HBIM CITOCOOOM TOJIKJTIOUSHHBIX IpyT K Apyry. OIHAKO 3TO TOJIBKO YacTh NoHsTUSA. Ha camom nese
Clo/1a €11€ HYKHO BKJIIOYUTH CETEBBLIC OINCPAIMOHHBIC CUCTEMBI, ITPUKJIAAHBIC ITIPOTrpaMMBbI, CIICHHAJIb-
HbIE MPOrpaMMHBIe MEXaHU3MBbI OOMeHa MH(OpMaIHeil 1 MHOTOE Jpyroe.

MO3KHO cKa3aTh OJHO3HAYHO, UTO MOsIBJICHHME CETH M3MEHWJIO )KU3Hb BCero yesioBeuecTra. [pe-
MMYIIECTB Y CETH MHOTO, OOJIbIIE, YeM MOXHO ObUTO Obl ceOe mpe/IcTaBuTh. BOT TOJNBKO HEKOTOpPHIS
N3 HUX:

* OpraHu3ays OJHOBPEMEHHOW paOOThl MHOTHX TIOJIL30BATENIEH C OJJHUM UCTOUYHUKOM, Oy/Ib
TO pacripezie/ieHHas1 6a3a TaHHBIX WJIM OOBIYHBIN O(DUCHBIN JOKYMEHT;

* MCIIOJIb30BaHKE BCEX KOMITBIOTEPOB CETH /151 BBIIIOJIHEHUSI OJIHOW PaOOTBI C IIEJIbI0 OCYIIECTB-
JICHUs CJIOKHOTO, TPEOYIOIIEro MHOTO PECypCOB IPOEKTa;

* oOMeH rH(popmalueit Tod0ro Xxapakrepa, Oyap To padoure JTaHHbIe WU (PUIBMBI K MY3bIKa;

* TIOJTyYeHHUE JIAHHBIX 13 JIOOH TOYKH 36MHOTO IIapa C UCTIOIb30BAHUEM JIJIsl 3TOTO CETH CITyT-
HUKOB;

* o01eHue (YyCTHOE, MMCbMEHHOE, BU3yaJIbHOE) Ha PACCTOSIHUM;

* MCIOJIb30BaHUE KOMITBIOTEPHBIX ceTel ISl 00ydeHHs 1 JTI0O0ro APYroro THIa 0Opa3OBaHUs.

[TpeumyIiiecTB CETH MHOTO, a HEIOCTATKOB MpakTu4ecku HeT. Hy pasBe YTO BO3MOKHOCTb
TOTAJILHOTO HAOMIO/IEHHsI 3 JIIOOBIM MOIKTIOUYEHHBIM K CETH MOJTb30BATEIIEM. . .

KakoBbI 1iepcrieKTHBbI JajibHEHIIEro pa3BuThs cet? Bee oueHb mpocTo: rmodalibHast KOMITbIO-
Tepu3alvsl U BO3MOXHOCTh MTHOBEHHOT'O MOTy4YeHUS JTI000H MH(GOPMAIIUK C UCTIONb30BAHUEM JIJISI
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TOr0 JIOOTO YCTPOMCTBA C KOMMYHHMKAIIMOHHBIMU criocoOHOCTsIMHU. [Tocsie 9Toro, HaBepHoe, KU3Hb
CTaHET ropasio CKy4JHee.

1.2. Kak co31a10TCS CeTH H KTO 3TO MOJKET ¢J1eJIaTh

Cetn BO3HMKAIOT C Iyramomend ckopocteio. Ilopoll mpuxomuiis B 3HAKOMbIA O(HC uyepe3
HEJeNo, a B HeM yxke (PyHKIIMOHUPYET COBPEMEHHasl CETh C BBICOKOIM MPOIYCKHOM CIIOCOOHOCTBIO.
Ho camoe rnaBHOe, YTO OpraHM30BaTh CETh MOXET MPAKTUUECKHU JTI0OO YeoBeK, Oojee nim MeHee
3HAKOMBIH C TPUHLIUIIOM M TPaBHJIaMU ee co3aHus. Tak moyemy Obl BAM HE CTaTh STUM «JTIOOBIM» ?

KoHneuHo, cpa3dy co3nmarh ceTb ¢ OOJBIIMM KOJIMYECTBOM KOMIBIOTEPOB OyleT JOCTATOYHO
TPYIHO, AaXe eCIIM Bbl IPOYTETe TOpy KHUT 10 Teme. CaMblii TPOCTOi Crocod HAyYUThCS — TIO3HA-
KOMHTBCSI C TEOPHEH 1 TIOMPOCUTHCS K KOMY-HHOYIIb B YUeHUKHU. M OyzeT GONbIIMM ILTIOCOM, €Cin
BbI [IONIBITAETECh CAMU COETUHUTD XOTsI ObI /IBA PsIJIOM CTOSIIIMX KOMITBIOTEPA B JOMAIIIHUX YCIOBUSIX.
ITO M CTAHET HA4aJIOM Ballled CETEBOW IIPAKTUKH.

OnHako, Kak 0OBIYHO, BCE HY)KHO HAUMHATh C Teopuu. HeoO6Xommmo mo3HaKOMHUTBCS C CyIlie-
CTBYIOILIIMH CTaHAAPTaMH U TOTIOJIOTUSIMH, YBUAETb CETEBOE 000PYIOBaHHUE, OIIYTaTh Kabellb, KOH-
HEKTOpbI U T. [I.

JlaHHasi KHUra npusBaHa OOJErYyuTh MPOLECC OCBOEHUs MPUHIMIIOB CETU M JaTh OCHOBHBIE
IpakTHYeckre coBeThl. Kak roBopurcs, He CBATHIE I'OPILKU JIEMHAT, Bce B Balux pykax. [Tosromy
yUYHTe TEOPUIO U OCBaUBalTe MPAKTUKY !
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I'maBa 2
Tunel ceTen

* OpHOpaHroBasi ceTh
* CeTb Ha OCHOBE cepBepa

Ceronns, kak u 10 jieT Ha3ajd, CyIIeCTBYET JIBa THUIA CETEW: OJIHOPAHTOBasl CETh U CETh Ha
OCHOBE cepBepa (BbIIEIIEHHOro KomIblotepa). Kaxas n3 HUX MeeT Kak MPeuMYyIIecTBa, TaK U HeJl0-
CTaTKMU.

OpHopaHroBas ceTh, CKOpee BCcero, MpuaeTcs Mo JIyIie MOJIb30BaTeIsIM, KOTOPbIe XOTAT CHa-
yaJia mornpoOoBaTh CETh B JIeJie UM OrpaHUYeHbI B cpeacTBax. CeTh Ha OCHOBE cepBepa OpraHU3yIoT
TaM, IJie BaKeH MOJHBIN KOHTPOJIb HAaJl BCEMH PadOYMMU MeCTaMu. DTO MOXKET ObITh U HeOOJIbINas
JOMAIITHSSI CeTh, 1 00beMHAasi KOPIOPATUBHAS CHCTeMa ceTeld, OObE/IMHEHHBIX B OHY OOIIYIO0.

OTH JBa pa3HbIX THINA UMEIOT OOIIMe KOPHU U MPUHIMIBI (PYHKIIMOHMPOBAHUS, YTO B CIIy-
Yyae HeoOXOMMOIN MOJIepPHU3AIINY TTO3BOJISIET MEpedTH OT OoJiee IPOCTOro BapraHTa (OHOPAHTOBOM
ceTn) K OoJiee CIIOKHOMY (CETH Ha OCHOBE CcepBepa).

2.1. OgnopaHroBasi ceTb

OIHOPaHTOBYIO CETh MOCTPOUTD IOCTATOYHO MPOCTO. OCOOEHHOCTh TAaKOH CETH B TOM, UTO BCE
BXOJISIILIME B €€ COCTaB KOMIBIOTEPHI padOTaIOT caMU O cede, TO €CTh UMU HUKTO HE YIPaBIIsET.

OnHopaHroBasi CeTh BBIIISIUT KaK HEKOTOPOE KOJMYECTBO KOMITBIOTEPOB, OOBEAMHEHHBIX
onpereeHHBIM 00pa3oM B oAHy pabodyio rpymy (puc. 2.1). IMeHHO OTCyTCTBHE yIpaBIsioNIeH
MallHBI (cepBepa) JejaeT ee MOCTpOoeHHe JIeIeBbIM 1 3(P(EeKTUBHBIM MEPOIPUATHAEM.

Jli000¥ KOMIIBIOTEP B TAKOW CETM MOXHO Ha3BaTh Kak paOOUYMM, TaK U CEPBEPOM, IIOCKOJIbKY
HeT KaKOH-TMOO KOHKPETHOH BBIICIEHHON MaIllMHbI, KOTOpasi OCYIIECTBIIsIa Obl aIMUHUCTPATHB-
HBIl MM JIPYrOil KOHTPOJIb. 32 KOMITBIOTEPOM TAKOM CETH CJIEAMUT caM I0Jb30Batesb (MM MOb30-
BaTesM), KOTOPBIA paboTaeT Ha HeM. B 3TOM KpoeTcs I1aBHbIN HEJOCTATOK OHOPAHTOBOM CETH — ee
TI0JIb30BATENb JJOJKEH HE MPOCTO YMETh padOTaTh Ha KOMIIBIOTEPE, HO M UMETh MpecTaBIeHue 00
aJIMUHUCTpUpoBaHuU. Kpome Toro, emy B OOJBIIMHCTBE CTy4aeB IPUXOAUTCS CAMOMY CIIPABJIATBCS C
BO3HMKAIOIMMH BHEIITATHBIMY CUTYAIMSIMH U 3alIMINATH ce0s1 OT pa3HOOOPA3HBIX HEMPUSATHOCTEH,
HayMHas C BUPYCOB U 3aKaHYMBAs MPOrPaMMHBIMM U alllIapaTHBIMU HEMOJIAaJKaMU.

Kak u nonaraercsi, oHOpaHroBasi ceTb MO3BOJISIET MCHOJIB30BaTh OO0IMe (hailiibl, PUHTEPHI,
MozieMbl U T. II. OIHaKO U3-3a OTCYTCTBUS YIPABJIAIOIIEr0 KOMIIbIOTEPA Kask/Abli M0J1b30BaTesb pa3-
AEJSIEMOr0 pecypca JA0JKEH CaMOCTOSTEIbHO YCTaHABJIMBATH MTPaBa JOCTYIa K HEMY.
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Puc. 2.1. [Ipumep ogHOpaHIoBO# ceTu

J171s1 pabOThI C OTHOPAHTOBBIMH CETSIMUA MOXKHO HCTIONb30BATh JTI0OYIO ONEPAIIMOHHYIO CHCTEMY.
Ee nonnep:xka peamzoana B Windows, HaunHast ¢ Windows 95, To3TOMy HUKAKOTO IOTIOTHUTE Th-
HOT'O MTPOrPaMMHOTO OOecTieueHus JJisi padOTHI B JIOKAJILHOM ceTh He TpeOyercs. OIHAKO eC/U Bbl
XOTUTE 00e30MacHuTh ceOsI OT Pa3HBIX MPOrPAMMHBIX ITPOOJIeM, JIyUIlle UCTIONh30BATh ONEPAITMOHHYIO
CHCTEMY JIOCTaTOYHO BBICOKOTO Kjacca, Harpumep Windows XP.

OI[HOpaHFOBYIO CETh O6I)ILIHO IMPUMEHAIOT TOrga, Korga Hy’>KHO CBA3aTb HECKOJIBKO (KaK npa-
BUJIO, OO IIGCHTI/I) KOMIIBIOTEPOB M HE HYKXHO HCIIOJIB30BATh CTPOryl0 3alliuTy OJaHHBIX. Bonbmee
KOJINYECTBO KOMITBIOTEPOB ITOJKJII0YATh HE PEKOMEHIYeTCs, TAK KaK OTCYTCTBUE «KOHTPOJIUPYIOIIUX
OpraHOB» PaHO WJIM TIO3[JHO MPUBOJWT K BOHUKHOBEHUIO Pa3IMUHbIX poodieM. Beap m3-3a oqHOrO
HEoOPa30BaHHOTO WJIM JICHUBOT'O TOJIL30BATENIS MO YIPO3y CTABUTCS Oe30MacHOCTh U paboTOCHO-
COOHOCTB BCEl CeTH.

Ecmu BB 3auHTEpecoBaHbl B 0Oojiee 3alMINCHHOW W KOHTPOJIUPYEMOW «OpraHu3alidu», TO
CO3/IaBaliTe CEeTh Ha OCHOBE CepBepa.

B ta6m. 2.1 nepeunicieHbl OCHOBHBIE IIPEUMYIIIECTBA M HEJOCTATKHA OJIHOPAHTOBOM CETH.
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Tao6auna 2.1. IlpenmymecTBa 1 HeJOCTATKH OJJHOPAHIOBOIl CETH

MpenmywecTea

Hegoctatkm

Jemesas B CO3TAHME

HC_.:K]'L"I'H'I'{}’!.I{I..].“I KOHTPOJE HA KITHCHTCKHMHE MCOCTAMH

He Hy#eH BrIACICHHBI CCpBEp (MK
CCPBLPRL)

{}I'E}"I'E'I'HI[U MUKAHFGMA HACTPAH BACMODN0 J0CTY I
HECKONBEHY MONBS0BATCNCH K PSS HBIM POC YPLaM
Hid OJIHOM KOMITEHITCDC

He tpefyeres cncuMansHOS NpOrpaine-
MHOC 00CCNCUCHH G

Hurskas Ge30MacH 0CTy M SANHINCHHOCTE CCTH
OT BHPYCHBLX dTiK

He vywen uenosek, komopeti 6yaer noj-
JCPHRHBATE CCTh H KINHCHTCKHE MCCTA

{}I'E}"I'E'I'HI[C HOPMILIEHOMD MCXAHHSMA PC3SCPEHOTD
KOMUPOBAHHA THHHBIX

HeofxoauMocTs NOAMTORICHHOCT H MONBS0BATCNS
K PasHBIM 24IMHHHCTPATHBHBIM MCpanM — obHOBNE-
HHK) AH THEHPYCHON i3k, APXHBHPOBIH MK JTAHHBIX,
ONPEACTCH HED MCXAHHSMOB JOCTYIL K PLsIAB1 CMEIM
PECYPCAM H T, 1.

;:l.llj.[ MPEAOCTE BNCHHE A IO ESOE A TUIM ohIero pecyp-
il H{}'I'{}Plnliiﬁ ﬁ}'}l{.‘,’l' HHTCHCHEHO HCITOERS0OBATRECH,
'IP'I..,‘{-}}'UI'ES.[ JOCTATOUHO MOLHE KOMILHYTCD

On PAHHYCHHLA PACIIHPACMOLTE CCTH

2.2. CeTb Ha OCHOBe cepBepa

Cetb Ha OCHOBE cepBepa — HanboJIee YacTo BCTPEYaloLUICs T, KOTOPBIM MCHONb3YIOT KaK B
TMOJTHOLIEHHBIX JIOMAIIIHUX CETSAX U B 0(pUCAX, TaK ¥ HA KPYIHbIX NPeAnpUusTUusx (puc. 2.2).

11



A. W. Baramaniok. «Coszmanue u 00CTyKUBaHUE JIOKATbHBIX CETEeH»

|

4

A

l’-r' T

Puc. 2.2. IIpumep cetn Ha OCHOBE cepBepa

Kak sicHO 3 Ha3BaHWsl, JaHHAsI CETh UCIIONL3YeT CepBep, KOHTPOIUPYIOHIUI paboTy BCeX MOM-
KJIIOUSHHBIX KJIIMEHTCKUX KOMIThIOTepOB. [ J1aBHas ero 3ajiaua — co3qaHue, HacTporKa U 00CITyK1Ba-
HHE YYETHBIX 3alKcel Mojb30BaTeliell, HACTPOMKA TpaB J0CTyNa K OOIIMM pecypcam, MexaHu3Ma
ABTOPU3ALIMK ¥ CMEHBI TIApOoJiel OCTyNa U MHOTOE JIpyroe.

Kak nmpaBuio, cepeep xapakTepusyercsi OOJIBIION MOIIHOCTBIO U OBICTPOAEHCTBIEM, HEOOXO-
JVIMBIM JIJIS1 BHITIOJTHEHH I TIOCTABJIEHHBIX 3a/1a4: Oyab TO padoTta ¢ 6a30i JaHHBIX WM OOCTYKUBaHKE
APYTUX 3aMpOCOB Mojb3oBaresiei. Cepep ONTUMHU3UPOBAH [Tl OBICTPOI 0OPaOOTKY 3aIPOCOB MOJTb-
30BaTesield, 00aaeT CreluaIbHbIMUA MEXaHU3MaMHK [TPOrPAMMHOM 3aIlUThI M KOHTpoJis. [ocrarou-
Hasi MOIIHOCTh CepBepa MO3BOJISIET CHU3UTh TPEOOBAHMUS K MOIIHOCTU KJIMEHTCKON MAIIMHBL.

3a paboToii ceTH Ha OCHOBE cepBepa OOBIYHO CIIEIUT CHEIUATUCT — CACTEMHBIN aJIMUHUCTpA-
top. OH OTBeuaeT 3a peryjisipHOe OOHOBJICHWE AHTUBMPYCHBIX 0a3, yCTpaHseT BO3HHKIINE HETo-
JIaJIKU, pa3aessieT oOIIue pecypehl U T. 11.

KonuuectBo pabourx MeCT B TAKOM CETH MOXET OBbITh Pa3HbIM — OT HECKOJIBKHMX JIO COTEH
WJTU THICSIY KOMIIBbIOTEPOB. C LIeJTbIO MOJIIEPKKY IPOU3BOAUTEILHOCTU CETH Ha HEOOXOIMMOM yPOBHE
[IPY BO3PACTAaHUK KOJIMUYECTBA MOIKTIOYEHHBIX M0JIb30BaTelIell YCTAHABIMBAIOT JIOTIOHUTEIHOE WU
GoJiee CKOPOCTHOE ceTeBoe 000PY/IOBaHUEe, CEPBEPHI U T. 1.
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He Bce cepBepsl BBINOMHSIOT OAMHAKOBYIO padoTy. CyIIeCTBYIOT CIeAYIONHe CleaIn3upo-
BaHHBIE MAIIIMHBI, TO3BOJISIONINE aBTOMATU3UPOBATh WJIM MIPOCTO OOJNErYUTh BBHITIOMTHEHUE TEX WJIH
MHBIX 3a]a4.

* daiin-ceprep. Mcnonb3yercss B OCHOBHOM TSl XpaHEHUsT pa3HOOOPA3HBIX JIAHHBIX, HAYMHAS
¢ OPUCHBIX TOKYMEHTOB M 3aKaHUMBasl My3bIKOM U BHIe0. OOBIYHO Ha TAKOM CepBEpe CO3/AI0TCS
JIMYHbIE TIATIKY TIOJIb30BaTeNIel, 00paIaTbcsi K KOTOPHIM MOTYT TOJIBKO OHU (WJIM APYTUe MOJIb30Ba-
TEJIM, TIOJTyYMBIIIHE [TPABO JIOCTYMA). 15 yrpaBIeH!s TAKUM CEPBEPOM HCTIONB3YIOT JIIOOYIO CETEBYIO
ornepalioHHyto cucremy, Haripumep Windows 2000 wiu Windows 2003. braarogapst Ka1MpoBaHUIO
(baitioB OCTYN K HUM 3HAYUTEIIBHO YCKOPSIETCSI.

* [Ipunr-cepsep. [aBHas ero 3a1aua — 0O6CIy)KMBaHUE OYEPEAN TMEUaTH CETEBBIX MPUHTEPOB
u obecrieueHre goctyna K HUIM. OUeHb 4acTo ¢ LeNIbl0 SKOHOMHUH CPeCTB (paidi-cepBep U MPHUHT-
CepBep COBMEINAIOT.

* Cepsep 6a3bl JaHHBIX. OCHOBHASI €r0 3aJa4a — 00eCIeYnTh MAaKCUMAJIbHYIO CKOPOCTh TIOMCKA
Y 3alMCY HYXXHBIX JaHHBIX B 0a3y JaHHBIX WM MOMy4eHHs] MH(POPMALUK U3 Hee C MOCeayomei
repeiaueii KOHEYHOMY TOJTh30BaTe 0 CeTH. DTO caMble MOIIHBIE U3 BceX cepBepoB. OHM 001a1aI0T
MaKCHUMaJIbHOM TIPOU3BOJUTENBHOCTBIO, TAK KaK OT 3TOTO 3aBUCUT KOM(OPTHOCTh PaOOTHI BCEX TOJTb-
30BaTenen.

* Cepsep npwioxkeHuit. [IpoMeXyTOUHBIN cepBEep MEk/1y IMOJb30BaTeJieM U CepBepoM Oasbl
naHHbIX. Kak mpaBmiio, Ha HeM BBHITIOJHSIIOTCS T€ M3 3alIPOCOB, KOTOPbIE TPEOYIOT MAaKCUMAJILHOM MTPO-
M3BOJMTEIEHOCTH U JIOJKHBI OBITh TTEPE/IaHbl MOJTb30BATEI0, HE 3aTpariBasi HA cepBep 0a3bl JaHHBIX,
HU TIOJIb30BATEIbCKUI KOMITBIOTEP. DTO MOTYT OBITh KaK YacTo 3arpaiivBaeMble U3 0a3bl JaHHBIC,
TaK U JII0ObIE IPOrPaMMHBIE MOYJIH.

Kpome nepeuncieHHBIX BBIIIIE, CYIIECTBYIOT APYTHe CEpBEpbl, HAIPUMEpP MOYTOBBIE, KOMMY-
HUKAIIMOHHbIE, CEPBEPHI-IILTIO3bI U T. [I.

JlocTaTOUHO YacTo B LIEJISIX 9KOHOMUM CPEICTB Ha OJIMH U3 CEPBEPOB «BELIAIOT» OOCITYKUBAHUE
HEeXapaKTepHBIX AJIs1 Hero 3aJaHuil. B 3TOoM citydae crieyetr MoHMMaTh, YTO CKOPOCTh BBIITOJTHEHUS
UM TeX WM WHBIX 3224 MOXKET 3HAUUTEIbHO MOHMKAThCS.

Cetb Ha OCHOBE cepBepa MPeJOCTaBIseT MUPOKUNA CIEKTP YCIyr ¥ BO3MOKHOCTEN, KOTOPBIX
TPYIHO WJIM HEBO3MOKHO HOOUTHCS OT OJHOPAHTOBOM cet. Kpome Toro, mocienHsisi yCTymaer B
TUIaHe 3AIUIICHHOCTH W aJMUHUCTPUPOBAHUs. VIMesi BBIIEJCHHBI CepBep WM CEpPBEpHI, JIETKO
o0ecneynTh pe3epBHOE KOMMPOBAHKUE, UTO SIBJISIETCS NIEPBOOYEPETHON 33/1a4eil, €CIU B CETU MPUCYT-
CTBYeT cepBep 0a3bl IaHHBIX.

B tabn. 2.2 nepeunicieHbl OCHOBHBIE IIPEUMYIIIECTBA M HEJOCTATKH CETH Ha OCHOBE CepBepa.
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Ta6anua 2.2. [IpenmyniecTBa 1 HeIOCTATKU CETH HA OCHOBE cepBepa

Mpeumywectea

Hepoctatkm

I ['FIHE{'I'E MCCKH HCOrPaHHYCH His
PACIIHPACMOCTE

Jlﬂ.]L"I'H'I'{]'IElU Aoporast B COE1aHHH
H {]{H.'.'I_".-".-{{II.BHEI.HH

K{]EL'ITJU.'IE- HidJl KIHCHTCEKHMH MOCTAME

Heobxonnmo cocimanssoe nporpass Hoe
ofeeneucHne, cnocobnoe paboTare B CCTH

Hanuumpe 9eTKon MexaHMsMa 10Ty
K O0UHM Pecypoam

Hysen nocTosHHelH CHETCMH B
AIMHHHCTPATOP, KOTOPRI Gyner
OOAACPH HBATE CETE H KIHEHTCKHE MECTA

Enpnas antuenpycuas Gasa

CnosHelii nponece paciimpeHH CeTH
{mpokma ks Kabend)

Bricokas IIPOHSEOHTCEHOC TE

Llgsrpann30Ba HHOC PEICPBHOC KOMHPOBL HHE
BCCH HHPOPMAITHEH

Hirseme 'I'FIL‘{FH]BHELHS.[ K AMOLTHOCTH EJHCHTCEH X
MALTHH
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I'maBa 3
MogeJib CeTH M CeTeBbie MPOTOKOJIbI

* Mogens ISO/OSI

* CeteBoii TPOTOKOJI

* [IpoTOKOIIBI paOOTHI C MEKTPOHHON TTOUTOM
* JIpyrue npoTOKOJIbI

Kaxkoii 61 HM ObUIA CEeTh, OHA JIOJDKHA MOJYMHATHLCS ONpee/ieHHbIM 3akoHaM. He 3a0biBaiiTe,
YTO CETh — 9TO HE TOJIBKO KYCOK ITPOBO/IA, HO M BCE YCTPOICTBA, KOTOPBIE B HEE BXOJST, B TOM YHCIIE
1 KomrbioTepsl. [IpescTaBbTe cebe Ha MUHYTY, UTO HET HUKAKHUX MpaBwil padoThl cetu. Kakue yHK-
IIM JIOJKHBI BHITIONHATH CETeBasi KapTa WM MapIIpyTU3aTOp, KaK JIOJKEH pearupoBarh Ha 3TO KOM-
nslotep?

UroObl n36eXkaTh Xaoca M yMopsioYNTh «B3aMMOOTHOIIEHHS» B CETH, UCTIONb3YeTC sl CIIeIU-
aJIbHasI CUCTEMa TPaBUJI U CTaHAApTOB. VX MpencTaBUTeNsIMU SIBJISIOTCS ceTeBasi MOJIENb B3aMMO-
nevicteuii ISO/OSI u npoTokosisl nepeJauu JaHHBIX.

3.1. Moaeuan ISO/OSI

[Noxanyii, KJIIOYEBBIM NOHATHEM B CTaHAAPTU3aLMM CETed W BCEro, Yro K HUM OTHO-
CUTCH, ABIIAETCA MoOeav e3aumooleiicmeuss omkpoimuix cucmem (Open System Interconnection,
OSI), pazpaborannas Mesx1yHapoqHOW opraHu3anuer rmo crannaprusanuu (International Standards
Organization, ISO). Ha npakTuke npumeHsieTcsi KOpoTKoe Ha3BaHue «Mofesb [ISO/OSI».

OnwuceiBaemMas MOJENb COCTOUT U3 CEMM ypOBHEM (puc. 3.1), KakIplil U3 KOTOPBIX OTBEYAET
3a OIpEeAEIEHHBIN KPYT 3a/1au, OCYILECTBIISAS UX C TIOMOILBIO 3aJI0KEHHBIX B 3TOT YPOBEHb AJITOPUT-
MOB — CTaHJJapTOB U MPOTOKOJIOB. [IJIs1 CBA3M ME:X/1y YPOBHSIMH UCIONb3YIOTCS IIPOLIEYPbl B3aUMO-
aeyictBus. TakuM 0Opa3oM, BBIIOJIHUB CBOIO YacTh 3aJaul, HUKECTOSIILMI yPOBEHb NlepeaeT roTo-
BbI€ JIaHHBIE BBIILIECTOsAIIEMY. BOT 1 nomy4aercs, 4to, Mpoias BCIO LIEMOYKY U3 CEMU YPOBHEH, Ha
BBIXOJIE ITOJTyYal0TCsI TOTOBBIE K «yIMOTpeOIeH I0» AaHHble. [Ipy 9TOM OHM ycrieBaloT A0KHBIM 00pa-
30M 3aKOJMPOBAThCS WM PACKOAWPOBATHCS, IPOUTH MPOBEPKY LIEJIOCTHOCTH U MHOTOE JPYToe.
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[ HFJHK.-'I-':LU.H?ﬁ YPOBEHE ]

v
['}'IFJIUI SEHb MNpe0cTaene=HnHa JaHHBIX ]

L
[ CeaHCOBLIA YPOBEHE |

¥
[ TpaHCnopTHER YPoBEHL |

¥
T

[ CeTesoi ypoBEHL ]

L
[ KaHankHel ypoBeH:s |

Y
[ Pranieckrid ypoBeHs ]

Puc. 3.1. Ypoau mogenu ISO/OSI

OcHoBHoe pazure Mex 1y ipoBoaHsiMu (Ethernet 802.3) u 6ecnipoBogusivu (IEEE 802.11)
CETSIMH KPOETCsI TOJIBKO B JIBYX KPAHUX YPOBHSX — (DM3NIECKOM M KaHATLHOM. OCTasibHbIE ke pado-
TalOT a0COIIOTHO OJJMHAKOBO M HE UMEIOT HUKAKMX Pa3InIui.

Paccmotpum Bce yposuu monenu ISO/OSI nonpoGHee.

duznvecknil ypoBeHb

duznyecknil ypoBeHb — CaMblil TIEPBBIN, «HKHHUIT» YpOBeHb. PaKTUUECKN OH TIPECTaBIISACT
co0Oii anmapaTHyIo YacTh CETH U OMMCHIBAET CIIOCOO Mepeiauu JaHHbIX, KCIOb3YsI 111 9TOTO 000
MMEIOIINICS KaHaT — IIPOBOIHOW MJTH OSCITPOBOTHOM. VicXo/s M3 BHIOPaHHOTO KaHasIa IepeJayuu JIaH-
HBIX JIOJKHO HCTIOb30BAThCSI COOTBETCTBYIOIIEE CETEBOE 0OOPYIOBAHHUE C OTTPE/ICTICHHBIMH MapamMeT-
pamMu Tiepe/iauu IaHHBIX, YIUTHIBAIOIMMU BCEBO3MOKHBIE OCOOCHHOCTH KaHajla, TAKHE KaK TOJIOCHI
MPOIYCKaHUsl, 3alI1Ta OT MOMEX, YPOBEHb CUTHaJla, KOIMPOBaHUE, CKOPOCTh Nepe/laur JaHHbIX B
(puzmyeckoi cpese u T. 1.

Takum 00pa3oM, BCIO OMHMCAHHYI0 pabOTy BBIHYXKICHO BBIMOJHSITH CETEBOE OOOpPYIOBaHHUE:
ceTeBasi KapTa, MOCT, MAapILIPyTU3aTOp U T. 1.

dusnveckuil ypoBeHb — OIVH W3 yPOBHEW, KOTOPHI OTIMYAaeT OECIpOBOIHBIE CETH OT HX
«coOparbeB» — MPOBOJHBIX ceTer. Pa3HuIa Mesk/ly HUIMH 3aKTioyaeTcs B KaHasle Tiepeavn IaHHBIX:
B [IEPBOM CJIyyae 3TO PaAMOBOJIHBI OMPEIEIEHHON YaCTOThl UM UH(PAKpACHOE U3IIyYeHNe, B JIpy-
roM — modast pusnyeckast TMHUS, HapruMep KOAKCHa, BUTAsI TIapa WM ONTOBOJIOKHO.

KananbHblil ypoBeHb

I'maBHas ero 3ajavya — yIOCTOBEPUTHCS, YTO KaHAJI CBOOOINECH M HUYTO HE CTAHET YrpoXkarb
HAJICKHOCTH TMepelavr 1 IEJIOCTHOCTH TIAaKEeTOB. B meae mpoToKOIIbl KAaHAJIBHOTO YPOBHS B Mape C
CETEBBIM 00OPYJIOBAaHMEM JOJKHBI IIPOBEPHTH, SBJISETCS JIM KaHaJI CBOOOIHBIM IS TIepe/iavud JaH-
HBIX, HE UIMEEeTCS JIX KOJIJIM3UH U T. 11
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Takyio poBepKy HEOOXOAMMO MPOBOAUTH KAXKABIA pa3, MOCKOJBKY JIOKAJIbHASI CETh PEIIKO
COCTOUT BCETO U3 ABYX KOMITBIOTEPOB, XOTS Jake B 9TOM Cllydyae KaHal MOXeT ObITh 3aHsT. OOHapy-
KUB, UYTO KaHAJI CBOOOJIEH, TaHHBIE, KOTOPbIE HEOOXOIMMO MEpeIaTh IPyroMy KOMITBIOTEpY, e sTCS
Ha OoJiee MeJIKMe JacTh — Kaapsl. Kakplil Takoi Kaap cHaGkaeTcss KOHTPOJIBHOW CYMMOM M OTCHI-
naercsi. [IpuHAB 3TOT Kanp, Mojyyaresib IpoBepsieT KOHTPOJIbHBIE CyMMBI U, €CJIM OHM COBIA/IAIOT,
MPUHUMAET €r0 M OTIHPABJISIET MOATBEPXKICHUE O IOCTaBKe. B MPOTUBHOM Cilyvae KaJp UTHOPHUPY-
ercsi, (pUKCcUpyeTcsl omMOKa, KOTopasi OTIPABIIsETCs IOMyYaTeso, U Kaap nepeaaeTcs 3aHoBo. Tak,
KaJIp 3a KaJpoM, IPOUCXOIUT Tiepeaada BCero oobeMa JaHHBIX.

KananbHbIl ypoBEHb TaKXkKe OMUCHIBAET ATOPUTMBI pa0OTHI B KOHKPETHOM (pU3MUYECKOu cpejie,
HarpuMep MpH UCTIONB30BAHUM BUTOW Mapbl WM ONTOBONOKHA. Ciofa ke BKIIIOYAIOTCS U TpaBUia
MPOKJIAJIKK KaOeJsl.

Kak u B ciyvae ¢ (pu3nueckuM ypoBHEM, KAaHAJIBHBIN TaK:Ke UMEET Pa3Iuyus Jisl IPOBOIHBIX
1 GecripoBOHBIX ceTei. CBsA3aHO 3TO co crieruduKoi ceteBoro odopynobanus. Tak, 6ecripoBogHOe
000Opy/IoBaHKEe HA JAHHBIA MOMEHT PadOTaeT TOJBKO B MOMYAYIUIEKCHOM pEKMMeE, a 3TO O3HaJaeT,
YTO OJIHOBPEMEHHO MOKET BECTHUCh TOJIBKO MTPUEM WJIH TOJIBKO Mepeiada. DToT (PaKkT pe3Ko CHUKAET
3 PeKTUBHOCTb OOHAPYKEHUSI KOJUTU3UM U, COOTBETCTBEHHO, CKOPOCTb IEpe/Iauu IAHHBIX B OecIpo-
BOJIHBIX CETSIX.

IMockonbky Moness ISO/OSI kecTko perjlaMeHTUpyeT JIeHCTBUSI KaXJ0ro YpPOBHs, TO pa3pa-
O0TUYMKaM MPUIILIIOCh HEMHOTO MOJIEPHU3HPOBATh MTPOTOKOJIBI KAHAJIBHOTO YPOBHSI [71s1 paboTHI B Oec-
MPOBOIHBIX CETsIX. B yacTHOCTH, B cilyyae OeCIpOBOJHOM Mepeaul JaHHBIX UCIONIB3YIOTCS MPOTO-
kosbl CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance) wiu DCF (Distributed
Coordination Function).

ITporokon CSMA/CA xapaktepusyeTrcs TeM, 4To n3deraer KOJUIM3UI NIpY Tiepeiade JaHHbIX,
UCTIONB3Ys SIBHOE MOATBEPXKICHUE JOCTABKH, KOTOPOE TOBOPUT O TOM, UTO TMAaKeT JOCTABJIEH U OH He
MOBPEXkICH.

Pabotaer 310 cnemyomum odpazom. Korna o koMIploTep coObupaercst nepearh JTaHHbIE
APYroMy, TO BCEM CTaHIMSIM CETH MOChUIaeTcsi KopoTkoe coodmenue (ready to send, RTS), conepxa-
1iee B cebe nHpOpMaIMIo O TIoJTydaTesie U BpeMeHH, HeOOXOIMMOM TSl Tiepejadun JaHHbIX. [Tomyuns
TAKOM TaKeT, Bce KOMITBIOTEPHI MPEKpaIaoT nepeaady AaHHbIX Ha ykazaHHoe Bpems. [lomyuarensb
OTCBhIJIAET OTIIPABUTEITIO COOOIEHHE O TOTOBHOCTH TipueMa JaHHbIX (clear to send, CTS). [omyuus
ero, KOMITbIOTEP-OTIIPABUTE b BBICHIIAET MEPBYIO MOPIIMIO IAHHBIX U KJIET MOATBEPKACHUS I0CTABKU
naketa. [locne moaTBepkAeHNS HOCTaBKU Tepenaya JaHHBIX Tpoposrkaercs. Ecim ke monTsepikie-
HHE HE TIPUIILIO, KOMITBIOTEP-OTIIPABUTENh IOBTOPHO MEpeiaeT KOHKPETHBIHA MaKeT.

ITO rapaHTUPYeT J0CTaBKY MAKETOB JIAHHBIX, HO B TO K€ BPEMs 3aMETHO CHIKAeT CKOPOCTh
nepenayrl AaHHbIX. VIMEHHO 1mo3ToMy OecripoBOIHBIE CETH Bcerna ObUTH MeIeHHee MPOBOAHBIX U
TAKOBBIMU OCTAHYTCSl HAI0JITO, €CJIM He HaBcerga. YToObl XOTh KaK-TO TIOBBICUTH CKOPOCTb, OJIMH U3
MIPOTOKOJIOB KaHAJIbHOTO YPOBHSI MPOM3BOAUT (hparMeHTaIuio (pasaeeHne Ha (pparMeHThl) MakeToB,
YTO yBEIWYMBAET MIAHC MX MEpelauy ¢ YIaYHbIM HCXOIOM, MCKJTIOUasi TOBTOPHYIO TTEPECHUIKY.

CeteBoil ypoBeHb

Kak u xaHajibHBIN, ceTeBOI ypOBeHb 3aHUMAaeTCs nepenaveid nHgopmarmu. OJHAKO Mex1y
HUMM €CTb CYIIECCTBEHHAs pasHHULA: KaHAJIBHBIN YPOBEHb MOXKET NEpeaaBaTh JAHHBIC MEKIY KOM-
MbIOTEPAMU, KOTOPBIC IMOAKJIIOUCHBI C UCITIOJIb30OBAHUEM OIIHOﬁ Tonojioruu. Eciau ceTh ABIsIETCS KOM-
OMHMPOBAHHOM, 32 padOTy MPHUHUMAETCS CETEBOI YPOBEHb.

JlaHHBIE B CETEBOM YPOBHE JICJISITCS] Ha MOPIIMH, KOTOPbIE HAa3bIBAIOTCS MakeTamu. [lepen tem
KaK HayaTb Iepefiady JaHHbIX APYromMy KOMIBIOTEPY, IPOUCXOIUT MpekIeBpEMEHHAasl HACTPOMKa
CBSI3M, 3aKJII0YAIONIAsICS B BHIOOPE IMyTH, MO0 KOTOPOMY OyIyT MepeaaBaThCs JaHHbIE. DTOT MPOLIECC
HasbIBaeTCs mapuipymusayueri. BHIOOp HY)KHOTO MapiipyTa — OJjHa U3 OCHOBHBIX (DYHKIIUI CETEBOrO
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ypoBHs1. HeBO3MOKHO BHIOpaTh MIEaIbHbIA MyTh, TOCKOJIBKY PAHO WM TIO3HO HA OJHOM U3 OTpe3-
KOB MOJKET ITOBBICUTHCS TPA(PHK, UTO MPUBEAET K YBEIMUEHHIO BpEMEHH epeiauu naketos. [Tosromy
HY)XHBIA TyTh BHIOMpAETCs N0 CPEAHEMY 3HAUEHMIO BCEX HEOOXOAMMBIX MapamMeTpoB: MPOITYCKHOM
CIIOCOOHOCTH, MHTEHCMBHOCTHU TpaduKa, JaJTbHOCTU M CKOPOCTH Tepe/lauul, ee Ha/Ie)KHOCTH U T. T1.

Kaxk mpaBmio, pu BeIOOpE MapIIpyTa UCHIONB3YIOTCS MapuIpyTH3aTophl. B nx Tabmuiax xpa-
HUTCS MH(OPMALMsI O CKOPOCTH Nepelaul MeXK 1y OTACIbHBIMU OTPE3KaMH CeTH, TpauKe, CpeHeM
BpPEMEHH Tepejauul ! T. J1., OCHOBBIBAsSICh Ha KOTOPOW MPOTOKOJIbI CETEBOr0 YPOBHS MOTYT BBIOPAThH
ONTUMAJIBHBIN ITyTh MPOXOKACHUS TAHHBIX.

OpraHu3anys ceTeBOro ypoBHsI MOKET OCYILECTBIIATHCS KaK MPOrPaMMHO, TaK U arapaTHo.

TpaHcnOpTHBINH YPOBEHD

WpeanbHylo ceTh CO3aTh HEBO3MOKHO — XOTh IJIE-TO, HO MPOU30MIET OTKJIOHEHHE OT TpeOo-
BaHMI ee MocTpoeHust. EC/M ceTh JOCTATOYHO OOJIbINAs ¥ BKJIIOYAET HECKOJIBKO MapIIPyTU3aTOPOB,
TO 3TO HE TOJIBKO YCIIOXKHSIET €€, HO U MPUBOINT K €€ HeHAICKHOCTH.

OcHoOBHas1 3ajaya TPAHCIIOPTHOIO YPOBHs — oOecneuyuTh TpeOyemyio CTeleHb HaaeKHOCTH
npu niepegade WHGOPMAITIKA MEKIY BHIOPAHHBIMU KOMIbIOTepaMu. TpaHCIIOPTHBIA yPOBEHb MOKET
JeJIaTh 9TO MATHI0 criocodaMu. Kaxaplil U3 HUX OTIMYAETCH HE TOJIBKO 3alIUIIEHHOCTHIO JAHHBIX
HpI/I HeperIHKC, HO U BpCMeHeM X OOCTaBKHU HJIM BO3MOXHOCTBHIO I/ICHpaBHeHI/IH BO3BHUKAIOIINX
omoOoK. [ToaToMy, HauMHAsE C JAHHOTO YPOBHs, BHIOOP BapHaHTa JOCTABKM MOXET IPOM3BOIUTD
[porpamMma, TO €CTh HEeMOCPEICTBEHHO IMOJIb30BaTelb. 3aueM Ha3HAYaTh MaKCMMAaJIbHbIE TIPEI0CTO-
pO)KHOCTI/I Hepen OTHpaBKOﬁ 1 BO BpeM}I HCpeIIa‘II/I OJAHHBbIX, €CJIN CETh XapaKTCpI/I3yCTCH XOpOH_II/IM
Ka4eCTBOM M HU3KOW BEPOSITHOCTBIO TIOSIBJICHHUsI OITMOOK ? JIornyHo BHIOpaTh HanboJiee MpoCToi Crio-
€00 U3 MATH CyInecTByoIIMX. M1 HA000POT, €Clii B CETH YacTO MPOUCXOAAT KOJUTU3HMU, KOTOPbIE PH-
BOJAT K MOTepe MH(OPMAIINH, CIIeIyeT UCTIONB30BaTh CIIOCO0, KOTOPBIN rapaHTUPYET BaM JI0OCTaBKY
JaHHBIX B JIIOOOM CiTydae.

TpaHCIOPTHBIM YPOBHEM MOKHO YIPABJIATh MIPOrPAMMHO, a HE TOJIBKO alMapaTHBIMHU Cpejl-
CTBAMH.

CeaHcoOBbBIl yPOBEHb

CeaHcoBBII1 YpPOBEHb KOHTPOJIUPYET NEpeavy MakeToB Mexk/1y Komibiotepamu. OCyIiecTBisis
CUHXPOHU3ALIMIO PUHSATHIX ¥ OTIPABJIEHHBIX MTAKETOB, IIPOTOKOJIBI CEAHCOBOT'O YPOBHSI OTCJIEKUBAIOT
HEJIOCTAIOIIME U NIepeJaloT UX 3aHOBO. 3a CUET TOTO YTO MEepealoTCs TOIbKO HEIOCTAIOIINE MTAKEThI,
JOCTUTAeTCs MOBBIIIIEHUE CKOPOCTH.

ypOBeHb npeacraBjacHudad JaHHbIX

UroObl yperynmpoBarh MpoLEcchl OTIPABKU W MOMyYeHUsT NH(POPMALIUN MEKTy IBYMsI KOM-
MBIOTEPAMH, CYLIECTBYET YPOBEHb IPEACTABJICHUS, KOTOPbI MPUBOAUT €€ K €IUHOMY CHHTAKCH-
YEeCKOMY CTaHJApTy, IO3TOMY UMEHHO 371eCh 3(P(PEKTUBHO UCIOIB30BATh PA3HOOOPA3HBIE METO/bI
g poBaHUS JaHHBIX, YEM U 3aHUMAIOTCSI MHOTHE IPOTOKOJIBI.

IIpukJjaaHoii ypoBeHb

ITOT ypoBeHb OTBEYAET 3a CBSI3b C MPUKJIATHBIMU TIporpaMMamu. OH MpeacTaBisieT coOoi
OOBIYHBIN HAOOP MPOTOKOJIOB, C MMOMOIIBIO KOTOPBIX MOKHO OCYILECTBIIATH JOCTYII K JIOOBIM pecyp-
caM CeTHu.
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Takum 06pa3oM, MPOK/Is Bce CeMb YPOBHEH, COOOIIEHHE MTOTb30BATE s TIOTIONTHSETCS CITyKeO-
HOI MH(MOpMaIHel (3aroJloBKamMu) KaxJJ0ro U3 HuX. AHaJIOTMYHO, MOMaB K HY)KHOMY TIOJTy4aTesTio 1
OIISATH MPOH[IS BCE CEMb YPOBHEH, MH(OPMAIIHSI OUUIIATCS OT BCE CITykeOHOM MH(pOpMAaInH.

3.2. CeTeBOIl POTOKOJI

B npenpinymem paspene Oblta Kpatko paccMoTpena mozaens 1SO/OSI, kotopast onuceiBaeT
pabdoTy JII0OOTo CEeTeBOro 000PYIOBaHM U ceTH B 11esioM. OJHAKO 3TO BCETO JIMIIb MOETb, PUCYHOK
Ha Oymare. UToObl Bce 3TO Havano padoTaTh, HEOOXOAMM MEXaHU3M, ee peau3ylomuil. Takum mexa-
HU3MOM SIBJISIETCS TPOTOKOJI NEPEe/Iauyl JaHHBIX, & €CJIM TOYHEee, MHOXKECTBO ITPOTOKOJIOB.

Takum 0o0pazoMm, npomokon — HaOOp MPaBUJI, UCTIOIb30BAaHUE KOTOPBIX JEIaeT BO3MOXKHOM
niepejavyy JaHHBIX MEXAy KoMIIbloTepamu. Bee st paBuiia padortaioT B pamkax mozaenu ISO/OSI u
HE MOTYT OTCTYIaTh OT Hee HU Ha IIIar, MOCKOJIbKY 9TO MOXKET TOBJIeUb 32 COOON HECOBMECTHMOCTh
000pYIOBaHMSI U TIPOrPAMMHOTO 0OECTICUeHUSI.

[MockomnbKy Kaxapiii u3 ypoHei Mogen ISO/OSI o6nagaer cBonmu 0cOOEHHOCTSIMH, TO pea-
JM3aIys BCeX ITUX 0COOEHHOCTEN HEBO3MOKHA B PaMKax OHOTO MPOTOKOJA. Maio Toro, oHa gaxe
HEBBITOJTHA, TOCKOJIbKY 3HAYMUTENIBHYIO YaCTh JIOTMKM MOKHO pa3padarbiBaTh Ha YPOBHE allapaTHOTO
oOecreueHus1, 4YTo MPUBOAUT K MAKCHMAIILHO OBICTPOit 06paboTKe AaHHbIX. Mcxons u3 atux coodpa-
’KeHUH ObUIO pa3pabOTaHO MHOXKECTBO Y3KOHAIPABJIEHHBIX TPOTOKOJIOB, KasKIbII U3 KOTOPBIX BBIMOJI-
HSIET CBOIO 33/1a4y U JIeJIaeT 9TO ¢ MAKCUMAJIbHOM OTauel U ObICTPOICIICTBUEM.

Bce npoTokosbl MOXKHO pa3esuTh Ha HU3KOYPOBHEBbIE M BBICOKOYPOBHEBBIE.

Hu3zkoypoeregvle pealn30BaHbl IaBHO, U HUKAKMX KapIUHAIbHBIX U3MEHEHUI B HUX HE BHO-
CUTCS, UTO 32 JUTUTETbHOE BPEMsl MX UCIIOJIb30BAHU MTO3BOJIMIIO HANTU U YCTPAHUTh BCE BO3MOXKHbIE
IBIPHI ¥ OIMOKH B MX padoTe.

IIpumeuanue
HuszkoypoBHeBble MPOTOKOJIBI Peau3yloTCsl Ha almapaTHOM YpPOBHE, 4YTO
TMO3BOJISIET TOOUTHCSI MAKCUMAJILHOTO OBICTPOAEHCTBHS U O€30ITMO0YHOCTH.

YTto Kacaercsi 6viCOKOYPOBHesbix TIPOTOKOJIOB, TO MX pa3padaThIBAIOT M COBEPIIEHCTBYIOT
MOCTOSTHHO. B 3TOM HeT H1uero 1ioxoro, gaxe Ha0OOpOT: BCEra CyLIECTBYET BO3MOKHOCTb ITPU/LY-
Math HOBBIH, Oosiee 3(pheKTUBHBIN cIOCO0 Mepeaavr IaHHBIX.

IIpumeuanue
Kak npaBuio, BbICOKOYpOBHEBbIE POTOKOJIBI peaIn3yIoTCs B BU/IE JpaiiBepOB
K CETEBOMY OOOPYIOBAHMIO JIs1 PA3HBIX ONEPALMOHHBIX CHCTEM.

Cy1iecTByeT MHOKECTBO Pa3HBIX ITPOTOKOJIOB, KaXIblil U3 KOTOPbIX UIMEET CBOM OCOOEHHOCTH.
OnHM U3 HUX Y3KOHAIpaBJIeHHbIE, Apyrue UMelT Oosee MMpoKoe mpuMeHeHue. Pa3pabaTeiBaoTcs
HECKOJIbKUMU (PUpMaMu, IO3TOMY HEYIUBUTEIbHO, YTO KakAasl U3 HUX CO3/1aeT CBOM COOCTBEHHBII
cTeKk (Habop) MPOTOKOJIOB. XOTs 9TU CTEKU MO YMOTYAHHUIO MEXAY COOON HECOBMECTHMBI, CYIIe-
CTBYIOT JIOIIOJIHUTEJIbHBIE IIPOTOKOJIBI, ABJIAIOLIMECS MOCTAMU MEXKY HUMU, YTO MO3BOJISAET UCIIONIb-
30BaTh B OJJHOW OINEPALIMOHHON CUCTEME HECKOIBKO HECOBMECTUMBIX MEXKAY COOOH MPOTOKOJIOB.

Crnenyer Takke YIOMSHYTb TOT (PaKT, 4YTO HE BCE MPOTOKOJIBI MOTYT IIPUMEHSATHCS B OIMHAKO-
BBIX YCJIOBUSIX. BbIBaeT, MprMeHeHHe OIHOTO U3 HUX BBIFOJHO /JIs1 HEOOJBILON TPYIITBl KOMIThIOTE-
POB OJHOPAHIOBOM CETH M KpaliHe HEBBITOIHO ISl OOJBIIOTO KOJIMYECTBA MAIIMH CETH Ha OCHOBE
cepBepa ¢ HECKOJIBKMMU MapIIpyTU3aTOpaMu U OOIIUM BbIX0I0M B MIHTepHeT.

Hau6onbinyio nony/sipHOCTb IPUOOpeIH Takue CTeKU MpoTokosoB, Kak NetBIOS/ NetBEUI,
IPX/SPX, TCP/IP u ap. Bonee nogpoOHO MO3HAKOMUTBCS C X BO3BMOKHOCTSIMU Bbl CMOXKETE HUKE.
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IIpoTokoa NetBIOS

NetBIOS (Network Basic Input/Output System) — OJUH 13 NIEPBBIX CETEBBIX MIPOTOKOJIOB, pa3-
padoranHbii B 1984 rony ¢ Liesbio co31anus uHTepderica nepeaadn COOOIIeHUH 10 JIOKATbHOU CETH,
KaK OJJHOPAHTOBOM, TaK U HA OCHOBE CepBepa.

s nepenauu coodienuit mo cetr NetBIOS ucronb3yroTes JIornueckrue iMeHa KOMITBIOTEPOB.
Koraa koMmbloTep 3aXOIUT B CETh, OH HE TOJIBKO COOOIIAET 00 TOM BCEM OCTAIbHBIM, HO U 3aHOCUT
MMEHa BCEX TOJIKJIIOUSHHBIX K CETH KOMIIBIOTEPOB B CBOIO IMHAMHYECKYIO TAOJHITY.

B cuity cBoeit mpoctotel NetBIOS siBisiercst omHUM U3 caMbIX OBICTPBIX IIPOTOKOJIOB, M 3TO €T0
CUJIbHASI CTOPOHA.

Ha camom nene NetBIOS He sBiisieTcsl NOJMHOLIEHHBIM MPOTOKOJIOM, ITOCKOJIBKY OIMCHIBAET
TOJILKO TIPOrPaMMHYIO YacCTh MepeJaul JaHHbIX — HaOop ceTeBbix API-yHKImiA. D10 03HAYaET, UTO,
UCIIONBb3Y$ €r0, MOKHO TOJIBKO IMOJATOTOBUTH JaHHBIE IS Tiepenaun. Pusndeckas ke repeaada ocy-
IIECTBJISIETCS] TOJIBKO C MOMOIIIBIO JTI0OOTr0 TPAHCHOPTHOTO MPOTOKONA. B yacTHOCTH, OOBIYHO B TIape
¢ nporokosioM NetBIOS ucnonb3yercst TpancnoptHsiii mpotokon NetBEUI.

[T10cOM 3TOM TEXHOIOTHH SIBJISIETCS] HETTPUBS3aHHOCTh K TPAHCTIOPTHOMY IIPOTOKOJTY, UTO T03-
BOJISIET UCTIOIB30BATh JIIOOOH JPYroi MOAXOISIIMN )T STUX TieJiel TpoTokol. Kpome Toro, Heocro-
PYIMBIM JJOCTOMHCTBOM SIBJISIETCSI €r0 OBICTPOICHCTBYE.

Henmocratok e 3akiioyaercss B TOM, 4TO JyIs moiHorieHHou padoTel NetBIOS tpebyercs,
YTOOBI HA BCEX KOMIIBIOTEPAX CETH CTOST OJUHAKOBBIA TPAHCIIOPTHBIA MPOTOKOJ, WHAYE MAIIMHBI
HE CMOTYT CHHXPOHHM3MPOBaThcs. Ellle 0IMH MUHYC MPOTOKOJIA — OTCYTCTBUE TIOAJCPKKH MapIIIpy-
TU3aIuu, 6e3 KOTOPOr He 00XOIUTCs JiIo0ast ceTh CJIOKHOW Tomosiornd. MIMeHHO mosTomMy IpoTo-
kos NetBIOS, kak mpaBuio, HAXOIWT CBOE TIPUMEHEHHE TOJIBKO B CETSAX MaJloro pasmepa, OObIYHO
B OJJHOPAHTOBBIX.

IIporokoa NetBEUI

NetBEUI (NetBIOS Extended User Interface) — TpancmopTHsIii ipoTokod, «opar» NetBIOS,
ero pacmmpenue. OpaHako oH oOnagaet OoJbIIel HaAeKHOCThIO IOCTABKU COOOIICHUHN U YCTONYH-
BOCTHIO K omuOKam. Jlocturaercst Bce 3TO MyTeM MOATBEPKIAIONINX MaKeTOB, KaKABIH pa3 MPHCHI-
JlaeMbIX B OTBET Ha TMOJMydeHHoe cooOliieHre. Kpome Toro, 10 Havajga mepegayrl yCTaHABIUBACTCS
JIOTUYECKasi CBA3b MEXKIY KOMIIBIOTEPOM-OTIPABUTENEM M KOMIBIOTEPOM-TIONyYaTeseM, YTO yike
rapaHTUPYeT JOCTaBKY MAKETOB.

Emme onquH MexaHn3m, o0ecrieurBaloMid HaIe)KHOCTD TePeiauy JaHHBIX, — MEXaHU3M, OTCJIe-
KUBAOIIMN BpeMs «ku3Hu» naketa (TTL). Eciu o ucteyeHuun 3Toro BpeMeHu KOMITbIoTep-ToTyva-
TeJIb HE MPUILUIET OATBEPKIECHUE O JOCTABKE OUEPEAHOTO MaKeTa JAHHBIX, KOMITBIOTEP-OTIPABUTENb
OTCBLJIAET MOPLMIO JaHHBIX MOBTOPHO. AHAJOIMYHO MOBTOPHAS MEpeAavya MPOUCXOAUT U B CIIydae,
€CJTIM TIAKeT OKA3aJICsI MOBPEKICHHBIM U KOMITBIOTEP-TIONyYaTeNlb €ro OTKJIOHSIET, O YeM M COOOIIaeT
KOMIIBIOTEPY-OTIPABUTEJIIO.

Tak xe kak u NetBIOS, NetBEUI He nonaep:xvBaeT MapiipyTu3aiuio B CETH, 4TO HE MO3BO-
nsieT 3(p(HEKTUBHO UCTIONB30BATh €r0 CKOPOCTh M MPUMEHSITh B II00QJIBHBIX CeTsX. TeM He MeHee
3TOT MIPOTOKOJ SIBJISIETCS] OJIHUM M3 OCHOBHBIX KOMIIOHEHTOB NT-cuctem 1 ero ycraHoBKa IporcXo-
JOWUT aBTOMaTUYECKHU.
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IIporokoa IPX/SPX

IPX u SPX sBAsIOTCA MpPEACTaBUTENSIMU CTEKa MPOTOKOJIOB, pa3paOOTaHHBIX KOMITAHUEH
Novell, koTopasi B cBoe BpeMsl SBJIsIACh PSMBIM KOHKypeHToM Microsoft. KoHkypeHius Besach B
00J1aCTH CeTeBbIX OMEPALMOHHBIX CUCTEM: C OJHOM CTOPOHBI CTOsIIa orneparonHasi cuctema Novell
Netware, ¢ npyroit — Windows NT. CoOTBeTCTBEHHO KaxJasi U3 TUX CUCTEM HCIOJIb30Baja CBOU
Ha0Op MPOTOKOJIOB.

K coxanenuto, co Bpemenem Novell caana cBou MO3UIMM U NIEPBEHCTBO 3aBOEBAJIM CETEBbIC
Bepcuu orepaiimoHHbix cucteM Windows NT. Tem He MeHee pa3padortanHbie Novell ipoTOKOsbI
UCTIONB3YIOTCSI IO CUX TIOP U OYAYT UCIONB30BATHCS €Ille OUeHb JIONTO.

IPX/SPX npencrapisier co60it HabOp MOANPOTOKOIOB, KaKIbIi U3 KOTOPBIX MOKET BHITIOIHSITH
BO3JIOKEHHYIO Ha HETO 3a/1a4y Ha BBICOKOM YpoBHe (puc. 3.2). [IBa HUKHUX YpOBH# ((pU3HUECKUl U
CETEeBON) pean3yIoT CTaHJapTHbIE MPOTOKoJbI Ethernet.

A
| MMprknanHoi yposeHs | YpOoBEHE NPMKNAAHLX NPOrPamMm
L J - -
| YpoBEHE NPEACTABNEHMA AAHHIX | LSAF ) NCF
A
¥
[ CeancoBnli YPOBEHE ] l

TpaHcnopTHEIA YDOBEHE

| , | (5P

TpaHCcNoOpTHRK YPOEEHE +

v CeTerol ypoBEHL

| CeTesoR ypoBEHb | [ RIP | INLSP
h

¥ .

[ KaHankHsll YROBEHE ] KaHankHuIR YOOBEHE ]
¥ . ¥

[ DUINYBCKWA YPOBEHb ] DU3IMHBCKWA YpOBEHb |

Puc. 3.2. Pacnipenenenne npotokonoB creka IPX/SPX no ypoasim moaenu [ISO/OSI

Huxe omucanbl TOJIBKO HEKOTOpbIE U3 MPOTOKOJIOB, BXOASIIIIMX B COCTaB CTE€Ka MPOTOKOJIOB
IPX/SPX.

IPX (Internetwork Packet Exchange) — orBeuaer 3a padoty cereBoro ypoBHsA. Ero ocHoOB-
Hble (DYHKIIMM — BBIYMCIIEHUE a[I]peCOB KOMITBIOTEPOB CETU U OPraHu3alis MapUIpyTH3alMU MEX Ly
IBYMsI BHIOPAHHBIMH MallTUHAMU. AHAJTM3UPYs JaHHbIE APYTHX TPOTOKONIOB, IPX cocrapisier Hanbo-
nee 3(pheKTUBHBIN Iy Th MapIipyTH3auu. ITocie 3Toro makeT TaHHBIX (JatarpamMma’) ¢ JoO6aBIeHHOR
uH(popMaIpet 00 aapece NoMyJaTess U OTIPABUTENS UAET 10 BHIOpaHHOMY MapiipyTy. K coxae-
HUIO, 3TOT IPOTOKOJI CAMOCTOSITEIbHO Pad0OTaTh HE MOKET, IIOCKOJIbKY HE YCTAHABIIMBAET COSAMHEHHUE
MEXJIYy KOMITboTepaMu. be3 3Toro Helb3s 03KMIaTh OT HETO HAAEKHOU JOCTaBKU MAKEeTOB.

SPX (Sequenced Packet Exchange) — mpotokon TpancoptHoro ypoBHs. OH OTBevaer 3a ycra-
HOBKY COETMHEHHS MEKy BHIOPAaHHBIMH KOMITBIOTEPAMH U TIEPEIAET COOOIIECHUS — AaTar pAMMBI.

'B paboTe MPOTOKOJ MUCHIONIB3YET MOHATHE «JaTarpaMMa» — [TAKeT JaHHbIX, CHAOXKEHHBIX CITykeOHOI nH(pOopMaLyeii o notyyarese
U OTIIpaBUTEE.
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SAP (Service Advertising Protocol) — oTBeuaer 3a paboTy cpa3y Tpex ypOBHEN: IPUKJIAIHOTO,
MIpe/ICTaB/IeHnst U ceaHcoBOro. OIHAKO OJIHA U3 OCHOBHBIX €ro (DYHKIIMI — PacChUIKa COOOIIECHUI
0 JOCTYIHBIX cepBUcax. biarogapsi 3ToMy Bce ceTeBble YCTPOMCTBA 3HAIOT 00 MMEIOIIMXCST CETEBBIX
cepucax. SAP — oueHb MOIIIHOE CPE/ICTBO OPraHU3alUK CITyKObI MOJICPKKY, OHAKO 3TO U SIBJISA-
eTCsl er0 OCHOBHBIM HeIOCTaTKOM. [TOCKOIIBKY T0060€ CeTeBOe YCTPOMCTBO MOCTOSIHHO TOCBHLTAET O
cebe MH(pOPMAIIHIO, TO MPUBOJUT K MOBHIIIEHUIO Tpa(UKa CETH M COOTBETCTBEHHO CHUKEHUIO ee
apexTrBHOCTHU. [I7151 yMEHBIIIEHHS 3aCOPEHUsI CETH UCTIONIB3YIOT BO3ZMOKHOCTH MapIIPYTU3aTOPOB,
KOTOpbIE TIO3BOJISIOT (PUIBTPOBATH «ayx)ue» SAP-cooOiieHus.

NCP (NetWare Core Protocol) — mpoTokos BepxHero (IpukjiagHoro) ypoBHs. OH oTBedaeT
3a B3aMMOJIeHCTBUE cepBepa ornepaioHHon cuctembl Novell NetWare u paboueit cranim. C ero
MOMOIIIBIO TIOJTK30BaTENb BUIUT JOOYI0 HYKHYI0 MH(OPMAIMIO O Pecypcax CeTH, OTKphIBAET, U3Me-
HSIET U COXpaHsieT (hailyibl, MEHsIET UX aTpUOYyThI, yAAJISAET, KOMUPYET U T. JI.

IIporokoa TCP/IP

TCP/IP — camblii pacnpOCTpaHEHHbI TPOTOKOJ TPAHCIIOPTHOTO YPOBHS KaK B JIOKAJIbHBIX,
TaK U B INIOOAJIBHBIX ceTsIX. B cBoe BpeMst oH Obl1 pa3padoran Munuctepcrsom o6oponsl CIIA, yto
y’e TOBOPUT O €r0 HaJeKHOCTH.

[Tporokon TCP/IP umeeTt OTKpBITHIN HHTEp(ENic. DTO O3HAYAET, YTO BCsl MHGPOPMAIHS 00 STOM
MIPOTOKOJIE OTKPHITA U JTIOOOW MOKET UCTIONb30BaTh €€ TI0 CBOEMY KEJIAHUIO M HA3HAUEHUIO.

Ha camom nene TCP/IP coctouT U3 HECKONBKUX IMPOTOKOJIOB.

Kak BB yXe 3aMeTH/IH, B €ro Ha3BaHWU €CTb pa3/IeNIuTeNb, TO €CTh OH COCTOMT M3 Ha3BaHUIA
aByx 1potokosoB. [lepriii u3 HuX — TCP (Transmission Control Protocol), Bropoit — IP (Internet
Protocol). 9To roBopUT 0 TOM, 4TO B HEM y4acTBYeT IO MEHbIIIEH Mepe JiBa MpoTokoia (puc. 3.3).

[ [pYKNanHoN ypoBeHb ) YpoBEHb NPHUKNAAHLE NPOrpaMm
PHENAOHaH e OHAA
Y NporpamMmMa nporpamma
[YPE}HEIII: npencTagnexHna ﬂﬁlllll:l:{] .
MpuknaaHas
POl pamMia
¥ )
[ CeaHCOBLIN YPOBEHb J 4,.

TpaHcnopTHBIA YPOBEHb

v [TCP | UDP

[ TpaHcnopTHEIA YDOBEHL J . ‘L J

v CeTesoil ypoBEHs
[ CeTeroil ypoBeHs ] LIP )

J YooBeHs 3BEHA JaHHbIX

(aPR] (RARP)
v +

| DUIMYeCKWid YpOBEHL ] . PUIMHECKWA YpOBEHL |

¥
[ K.aHanbHbIA YpoBEHb

Puc. 3.3. Pacnipenenenuie nporokonoB creka TCP/IP o yposasim moaenu [ISO/OSI

Ha camom nienie B creke TCP/IP ydacTByeT HaMHOTO OOJIbIIIE POTOKOJIOB. DTO CBSI3aHO C TEM,

YTO KaX[Iblil U3 HUX MPeAHa3HAueH JJIs1 BIIOJIHEHUs olpeeieHHbIX 3a1a4. Kak usBectHo, nyuiiie

MMETh HECKOJIBKO MEXaHU3MOB, pab0Ta KOTOPBIX OTJIAKEeHA IO MeJIOUel, HeXeJI OUH OOJIBIION, HO
BbI3bIBAIOILIMI HEMOJIA/IKHU.

22



A. W. Baramaniok. «Co3gaHue u 00ciyKMBaHUE JIOKAIBHbBIX CETEeH»

Huxe onvicanbl HekoTopble TPOTOKOIBL, BXxoasimue B crek TCP/IP.

TCP (Transmission Control Protocol) ocyiecTBisier 0OMeH JaHHBIMA MEXJIy TBYMsSI KOM-
MBIOTEPAMH C MTPEABAPUTEIIHHO YCTAHOBJICHHOW JIOTUYECKOM CBsA3bI0. OH MOCTOSIHHO MCHIONIB3YETCs B
WHTepHeTe, MOCKOJIBKY HaIeXKHOCTh COETUHEHHS] M YHUBEPCAJIBHOCTb B 9TOM ClIy4yae UTpaioT OYeHb
6oipinyio poss. Kpome toro, TCP obecrieunBaeT HagekKHOCTh JOCTAaBKU COOOIICHUI, TPUHUMAS
MOJITBEPIKICHNE JOCTABKH KaK/I0M €ro MOPIMY MyTeM MOATBEP:K/AAI0IINX MMAaKEeTOB, KAk bl pa3 pu-
ChIJTAEMBIX B OTBET Ha MOJMy4eHHOe coodrieHre. [1py 3ToM B caMOM Hauasle YCTaHABJIMBAETCS JIOTH-
YyecKast CBSI3b MEX/1y KOMIIBIOTEPOM-OTIIPABUTENIEM M KOMITBIOTEPOM-TIONydaTesieM, YTo yKe rapaH-
THPYET JOCTaBKY MAKEeTOB.

UDP (User Datagram Protocol) — npy KMCOIb30BaHMU 3TOTO MPOTOKOJIA HE HYKHO MMETh
YCTaHOBJIEHHOE JIOTMUECKOe COeJMHEHMe ABYX KoMIbloTepoB. Korna nepenaiorcsi JaHHbIE APYroMy
KOMITBIOTEPY, TIPEAIONaraeTcs, YTo OH I1e-TO €CTh, TO eCTh MOAKJIIOUeH K ceTH. B aToM ciydae Het
HUKAKOW TapaHTHH, YTO OOMEH JaHHBIMH Mpou3oier. [Ipy 3ToM K OTChUIaeMOMY TaKeTy MPOCTO
nooasnsiercs IP-agpec MalmHbl, KOTOPOH HYXKHO OTOCIaTh coodieHue. Eciu coobiienue mpuHsTo,
MIPUCHLTAETCS IOATBEPKACHUE 00 3TOM, MHAUE OTChUIKA JAHHBIX IOBTOPSIETCS Yepe3 HEKOTOPbIN MPo-
MeXyTOK BpeMeHH. Kak Hu cTpanHO, nporokon UDP npumensercs B ceTi JOCTATOYHO 4Yacto. bia-
TOJAPUTh 32 ITO HY’KHO CKOPOCTh €r0 padOThl, KOTOpasi JOCTUTaeTCs 3a CUET TOrO, YTO HE YCTAaHABIIH-
BAIOTCsI COEIMHEHUS C IPYTMMH KOMITBIOTEPaMHU, a TO MO3BOJISIET UCTIONb30BaTh TPaUK B HYKHOM
HaripasjieHnd. Tak, TaHHBIA POTOKOJ YacTO MCIOIB3YIOT B CETEBBIX UTPAX, ISl TIepeJaur 3ByKOBBIX
JOaHHBIX MHTEPHET-PAMO U B APYTUX CIy4Yasix, IJe HaJIe)KHOCTh TOCTABKM MAKETOB HE UTPaeT 00JIb-
IOM POJIN.

IP (Internet Protocol) — mpotokoin 6onee Boicokoro ypoBHs, yeM TCP u UDP. On ucnons3y-
eTCsl HEeTTOCPEICTBEHHO /151 Tepelauyl IAHHBIX 110 paHee YCTaHOBJICHHOMY (WJIM HE YCTAHOBJIEHHOMY )
COETMHEHUIO M MMeeT MeXaHM3Mbl MapiipyTtusaiuu. [lons3ysack nHpopmanuen 0 MapIIpyTU3au
ME>X/1y BHIOPAHHBIMHM KOMITBIOTEPAMH, OH TIPOCTO T00ABJISAET apec OTIPaBUTENS U TMOIyvaresns K
MaKeTy W OTChUIaeT ero jaaibine. Hanbonee BocTpeOOBaHHON (hYHKIIMEH MTPOTOKONA SIBJISETCS Pas-
OvBKa OOJBINOro MakeTa Ha Oojiee MeJKKMe Ha OTHOM KOMITBIOTEPE M COOTBETCTBEHHO COEIMHEHHE
BCEX YacTell Ha JPyroM. DTo 3HA4YMT, YT0o I[P HEe KOHTPOIMPYET JOCTABKY COOOIEHUH KOHEUHOMY
anpecary. [P-agpeca MalmmHbI-OTIIpPaBUTES] ¥ MAIMHBI-TIONYYaTesl BKTIOYAIOTCS B 3ar0JIOBOK JaTa-
rpaMMBbl U KCTIONB3YIOTCS JUTS ee Tiepefaur Mesk 1y numo3amu. [Tpu aTom ungopmarys o MapiipyTi-
3aI1K, HaXOASIIASACS Ha [IUTI03€, YKA3bIBaeT, Ky/Ja NepegaBaTh JaTarpaMMy Ha KakIoM STare.

ICMP (Internet Control Message Protocol) korTponupyeT rpotokod IP, oTciexuBaet moObie
M3MEHEHHs], BIUSIONIME Ha MPOIecC MappyTu3anyu. [1pr BOSHUKHOBEHUN KaKUX-THOO OHOOK 00
9TOM Y3HAIOT ¥ OTIIPABUTEIb, U TOy4aTenb. [Ipr 3ToM B COOOIIEHNN YKa3bIBAETCS PUUYMHA COOSI.

RIP (Routing Information Protocol) — «pomgHoit Opar» npotokona IP. OHu o0a cBsi3aHbI
¢ MapmpyTtusanueii. Tem He MeHee mportokon RIP oTBedaer 3a BHIOOp HaWIydIlero MapuipyTa
JOCTaBKH JaHHBIX.

ARP (Address Resolution Protocol) — padoTaet ¢ agpecamMu KOMIBIOTEPOB, TO €CTh OIpese-
nser (paKTUYECKUH aJipec MalllMHBbI, PACIOIOKEHHON B TOM WM MHOM BeTke cetu. Hanpumep, ecnu
HYKHO y3HaTb (usnueckuil agpec B cetu Ethernet, umes npu stom IP-agpec, ARP konseptupyer
32-6urnbiii IP-anpec B 48-6utHbiii Ethernet-anpec.

DNS (Domain Name System) — BaXHEHIIUNA MPOTOKOJ, KOTOPBIA MO3BOJISIET ONPEAEsATh
aJipec KOMIbIOTepa, OPUEHTUPYSCH HA €r0 JIOTUIECKOe MMS.

RARP (Revere Address Resolution Protocol) — mpoTokos1, orpenesiionui aapec KOMIbloTepa
B ceTu. Paboraer aHanornaHo mpotokoiny ARP, omHako KOHBEpTHPOBaHKE MPOUCXOAUT B 0OPATHOM
nopsiake, To ectb 48-0utHbIi Ethernet-anpec konBeptupyercs B 32-0utHsiil [P-agpec.

BOOTP (Boot Protocol) — oTHOCHTCS K TPUKJIAAHOMY YpOBHIO. C €ro oMOIIIbI0 MOXHO 3aITy-
CTUTb CETEBOW KOMITBIOTED, UCTIONB3YsI JaHHBIE O 3arpy3Ke C cepBepa.
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FTP (File Transfer Protocol) — mpoTokos, KOTOpbIi MO3BOJISIET 3arpykarh (haijibl ¢ OJHOTO
KOMIIbIOTEpPA Ha Jpyroil. IMeHHO ero Bbl UCIIOJIb3yeTe Kaxk bl pa3, KOr/a MbITAETECh BHIIPY3UTh WIN
3arpy3urts ¢aitn ¢ FTP-cepsepa B HTepHer.

TELNET - ucnons3yercsi [Uisi CBA3U MEXAY ABYMS KOMIBIOTEPAMH C LIEJbIO YIPaBJICHUS
onHuM 13 HUX. [IpoTokon oueHb 3hPEeKTUBEH B ISHCTBUM U TIO3BOJISIET CBSI3BIBATH JIOOBIE IBA KOM-
nploTepa, rae Obl OHM HU HAXOIVJIHCh.

Kpome onmcanHbIX, cymiecTByeT Ha0Op MPOTOKOJIOB, OTBEYAIONINX 32 Pa3HbIe aCTIEKTHI (PyHK-
[IMOHUPOBAHUS CETH, B YACTHOCTU aJMUHUCTPUPOBAHUE, PAOOTY C MEKTPOHHOH MOYTOM H T. TI.

Nwmest B cocTaBe MOIIHBINA HAOOP BCrioMoraresbHbIX mpoTokonos, TCP/IP He 3ps Tak nomyss-
peH. K ToMy ke cerogHs 310 eqMHCTBEHHBIN 3((PEKTUBHBINA TPOTOKOJ, KOTOPBIM UCIIOIb3YETCs A1
pabotsl B IHTEpHETE.

3.3. IIpoToKo0JIbI PAadOTHI C FJEKTPOHHOM MOYTOI

be3 3TuX MpOTOKOJIOB HEBO3MOKHA PabOTa JIEKTPOHHOM MOYTHL. YTO Takoe 3JIeKTPOHHas
10YTa U Kak 6e3 Hee III0X0, OOBSACHATH, NOXKAIYH, HEe HYKHO.

OCoOEHHOCTBIO 3TUX MPOTOKOJIOB SIBJISIETCS UX Y3Kasl HalpaBJIEHHOCTh — UCIIONb30BAHUE IS
ApYruX Liejed MPUHUMITMAIBHO HEBO3MOXHO, [a U HE UMeeT cMbicia. VX 3amaya — opraHusauus
0OMeHa JIEKTPOHHBIMU COOOIICHUSIMH.

E1rie o1HOI 0COOEHHOCTHIO OYTOBBIX ITPOTOKOJIOB SIBJISIETCS OHO33/1a4HOCTh: HAlIPHMEP, TTPO-
TOKOJI, YMEIOIIMI OTChUIATh COOOIIEHHsI, HE YMeeT UX MPUHMUMATh, 1 Ha000poT. VIMeHHO moaToMy
TaKKe MPOTOKOJbI pabOTaAIOT apaMHu.

SMTP (Simple Message Transfer Protocol) — moutoBblil IpOTOKOI 151 IEPEiauy JIEKTPOH-
HbIX cooOmieHnid. OH HakaljMBaeT NMKMChbMa U PAcChUIAET MX MO TEM ajipecaM, KOTOpble YKa3aHbl B
3aroJIOBKax.

Brnaropmaps cBoeit mpocrote? 1 BO3MOXHOCTSIM, SMTP 3aBoeBas 1OCTOIHOE MECTO MO COJTH-
uem. EcTb, KOHEUHO, M HEIOCTaTKU, OCHOBHOM U3 KOTOPBIX — OTCYTCTBUE MEXaHU3Ma ayTeHTU(HKa-
MM BXOJAIIMX COEIUHEHUN U M(POBAHUS NTEPENAYM JAHHBIX MEXY CEPBEPAMMU.

SMTP paccunrtan Ha nepegady TOJIBKO TEKCTOBOM MH(OPMALMH, TIOITOMY /ISl OTCBIIKH (paud-
noB pazpadoran crangapt UUENCODE. Bnaromapsi 5ToMy JONONTHEHHMIO TakKe MOSBISETCS BO3-
MOHOCTb HCIIOJIB30BaTh pasHylo koauposky nmceM. Opnako 1 UUENCODE He aBnserca nos-
HOLIEHHBIM JJONIOJIHEHHUEM, TOCKOJIBKY ITPA KOOMPOBaHMU (pailjia B TEKCTOBBIM (popmar Tepsiercs
MH(pOPMATUBHOCTb, TO ECTh €T0 SMOLIMOHAJIBHBIN XapakTep, opmar u T. II.

ITosromy BMecte ¢ SMTP pabotaer eme ogno pacimupenue noutsl — MIME (Multipurpose
Internet Mail Extension), BbinosHsitoree 60sbiiie (byHKIUHA.

HocrounctBom npotokona SMTP sBisieTcsi BOSMOKXHOCTb OTITPABIISATh COOOIIEHHS C JIIOOBIM
copmarom BiOkeHHs, OyAb TO IPOCTOI TEKCTOBBIN haili uiau aiti ¢ modumont necHeil. OaHaKo y
BCEro €CTh CBOM HEJIOCTATKK — COOOIIeHHe, Tpoieinee yepe3 konoByto oopadorky UUENCODE,
yBEJIMUMBaeTcA B pasmepe B cpeaHeM Ha 30 %.

2 PmenHo Tak MIEPEBOIUTCS C aHITIMICKOTO MOJTHOE Ha3BaHKeE MPOTOKOJIA — «IIPOCTOM MPOTOKOJ Mepeiadr COOOICHUI».
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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