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W3 riaBsl 2 BBl Y3HAIH O PASIMYHBIX HPIIOKEHMAX, KOTOPHIE NMOMLICPXMBAIOT
($yHKIMOHANBHOCTE Internet. B 5Toit TaBe paccMaTpUBAIOTCA TEXHUYECKHE JETA-
JI, KOTOpble HEOOXOMMMBL Ui pa3spaboTKyM mpuioxenuit Internet.

Appecauyms IP

Kaxpoe yctpolicTBo, coemuHeHnoe ¢ Internet, uMeeT yHHMXATBHBIN 32-pas-
DPANHBIA MAeHTU(HKATOP, adpec IP. Alpec genutcs Ha deThlpe 8-pas3psaHBIX 3Ha-
YeHust, U oxmemsr. TepMuH 6aiim 06bIYHO HE MCIIONB3YETCSA B CCHUIKAX HA IIPO-
TOKOMB! Internet, MOTOMY 4TO apXMTEKTypa He KaXIOTO KOMHBIOTEPa ONUPAETCS
Ha TIoHsATHE 8-paspanHkii 6aitt. HanpuMep, KOMITBIOTEpH Ha OCHOBE NIPOLECCOPa
T1990 ucrrone3ytor nousTHe 4-paspsaalii nony6air (nibble). Dto 3HaveHMEe 06BIYHO
3aMUCHIBAETCA yepe3 HeCcATHYHBIE TOYKHU: dopmar IP-anpeca umeeT BuA:
123.103.321.123.

Knaccbl agpecos

Kaxnwrit IP-agpec cocrouT U3 IBYX YacTeil: CETEBOTO afpeca U afpeca IMaBHO-
ro KOMIIBIOTEpA CeTH. B 3aBMCHMOCTH OT 3HaueHus! nepsoro oxrera IP-agpec no-
naxaeT B OAMH U3 cleayiolux xiaccos: A, B, C, D, E unu F.

Crapiye paspsasl HEpBOrO OKTETa UMEIOT CIIEIUAILHOE 3HAYEHHE, OHU JEST
agpec Ha IaTh Kiaccos (tabn. 3.1). Hanpumep, agpec ceru 128.1.2.3 TpaHcnupyer-
¢4 B ABoMuHoe 3HayeHwe 10000000.00000001.00000010.00000011. B cBszu ¢ Tem
YTO CTapliue paspsabl (IepBble pa3psaxbl MEPBOro OKTETA, €CIY YUTATh CJIEBA Ha-
npaBo) paBHHl 10, IP-aapecom sBasercs axpec xiacca B.

Ta6nuua 3.1. Knaccel IP-appecos

Knracc Ilepewiti oxmem Bmopoii okmem  Koauuecmeo Hosr-
(Dsouunoe) (Oecamuunoe) cemeli KOMNblomepog

Ha cems

Knacc A ©0000001-01111110 1-126 126 16 mMnH

Knacc B 10000000-10111111 128-191 16 382 65 534

Knacc C 11000000-11011111 192-223 2 MIH 254

Knace D 11100000-11101111 224-239 rpynnoe. rpynnos.

Knacc E 11110000-11110111 240-247 3KCNepuM. 3KCNepuM.

B ampece kiacca A mepBaIii paspsia pased 0, cleayioluye ceMb pa3psanoB UIeH-
THOUIHPYIOT CETh, a NocaeAHNe 24 HASHTUOUIMPYIOT IIaBHEI KoMmmbioTep (host)
cetu. IIpy cemM pa3spsax B 4aCTH afpeca CeTH MUHYC IBa CIIEMaNbHEIX HOMepa
cet 0 1 127 B xytacce A MoXeT GBITh Beero 126 ceteit (27-2=126), Ho y Xaxuoit u3
HHUX MOXET GBITh 10 224-2 11y Gonee 16 MIH ITaBHBIX KOMITBIOTEPOB. TakuM o6pa-
30M, aipeca KJIacca A MCTOIb3YIOTCS TOJNBKO JUTIS GOMbIoro 6u3Heca, B BOGHHBIX
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M UCCIIeXOBATENbCKUX OpraHu3aiyiax. HecKonbKuMHU npuMepaMu oprasusanmii, Ko-
TOpHE MMEKT aipeca Kiacca A, ABIAIOTCH General Electric, Defence Intelligence
Agency, AT&T Bell Labaratories, Massachusetts Institute of Technology.

Feny mepBbie JBa paspsza agpeca paBHEl 10, 3Ha4MT, 3TO aipec Kiacca B.
Iepabie ABa paspsaa yKasbiBalOT Kiacc, CACAYIOLINE 16 — agpec ceTH M IOCHC-
mHMe 16 — host-koMnbloTep. Anpeca kracca B ynorpeGiasioTes yaie, YeM anapeca
Knacca A, IS KOpIopauuii, YHUBEPCUTETOB ¥ IOCTABLIMKOB YCIYT Internet.

Hepbuie Tpu paspana 8 xiacce C paBHBI 110. B anpece xnacca C nepspie TpU
pa3psia YKAsHBAIOT KIacc, caeayomme 21 paspsn yKasbiBaloT agpec CeTH, a 10c-
JeIHHe BoceMb — host-KoMIbioTep. Afnpeca Kracca C ynoTpebisiores qaile 1 uc-
MIOJIL3YIOTCHA GOJNIBIIMHCTBOM OPraHM3alMi, Y KOTOPHIX MMECTCA MEHCC 250 yer-
POWCTB, TOACOSIMHEHHBIX K Internet.

Anpeca xiacca D, KOTOpHE HAYMHAIOTCH C 1110, TonpKO HeAaBHO HAYIH
HCIIONb30BAThCA. DTOT KIAcC apecoB NOLIEPKUBACT CICIMANBHYIO CIYXOY IDyIl-
ITOBO# AOCTaBKHM cOOOLieHHH. DT ajgpeca NpEeAHA3HAYCHBI I KOMITBIOTEPOB,
KOTOpHIE COBMECTHO MCHONL3YIOT OGLIMI TIPOTOKON, a-He WA IPYHIl KOMIIBIOTE-
POB, KOTOpBIE COBMECTHO HCIIONB3YIOT OGLIYIO CETh. I'pynnosas focraBka coobiue-
Huii Internét ele HaXONMTCA Ha CTAIMM SKCTIEPHMEHTa, HO MOXeT B GyIyuiem
CTAaTh OCHOBOM COBPEMEGHHON LIMPOKOBELATENLHOM TEXHONIOTHH, TaKOH KaK pa-
MO ¥ TeJIeBUICHUE.

MBONE

OCHOBA MHOrOaBOHEHTCKON [OCTaBKM COOBLIEHHH, UK MBONE, vcnonbsyer
MHOroaBoHEHTCKYIO MappyTtusaumio. OHa NpenocTaenaeT KpuruuiHbie KO
BpEMEHN COoepMHeHMA uyepes Internet B peansHOM BpemeHM W nossonser
nepepasarts OAMHOUHBIN NOTOK AAHHBIX OAHOBPEMEHHO RECATKAM ThiCsY
nonb3osatenei. [JononHurensHas tHpopmaums o MBONE npusepera no appecy:
www.mbone.com.

Anpeca kiacca E HauMHalOTCA paspsaaMu 11110. OH¥M 3ape3cpBUPOBAHBI JUIf
6y/aylLlero pacliMpeHysl ¥ B HACTOSINEE BPeMsi HUCTIOIB3YIOTCA TONBKO Ha CTaluy
3KCIIEpUMEHTA. '

Koraa nonp30Batelb BIEpBHE MoJKmodaeTcd K Internet, nepef HAM BCTael
BOTIPOC, KaK MOJY4HTh agpec. Ecmyu BH UCTIONb3YeTe COCAMHEHHE C OUCKOBLIM
HaGopoM, Baill npoBaitnep npucsaupaeT [P-agpec aBTOMATUYECKH. Ecnu BB 110OA-
KITIOYNTECh X JOKATHbHOM CeTH, KOTopas CBsg3ana ¢ Internet, afMHHUCTPATOD CETY
MOXET ITPHCBOUTH aAPeC BPYYHYIO HJIM MICTIONb30BATh Dynamic Host Configuratior
Protocol — DHCP (ITpoToKon A¥HaMM4ecKo# KOHQUIypaluly IIaBHOTO KOMIIBIO-
Tepa) AT aBTOMAaTHHECKOTO IIPUCBOSHUA anpeca. Ha puc. 3.1 noxasaHa KOHGHTY-
panms Windows 95 mia NpUCcBOeHHS afpeca DHCP.

IIpy coenMHeHMM JNOKATbHOK ceTH ¢ Internet Wi Havana HyXHO CBASATBCA CC
CBOMM IIPOBAMIEPOM, Y KOTOPOTO OBBIYHO YK€ UMeeTCs GNIOK aIpecoB. Ecau nposait:
Iep He MOXeT Bac YAOBJACTBODUTH (HampuMep, y Bac €CTb THICAYM PC un nHyxu»
afpeca xnacca B), To MOXHO CBA3AaThCSA C Internet Network International Cente
(InterNIC) ¥ 3artoMHHUTH HECKOIBKO JOKYMEHTOB, yro6HI TIONYYHUThL CETEBOH apec.
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TCPAP Properti

PUCYHOK 3.1.

C nomowvio onyuu Obtain an IP Adress
Automatically (IToaywums IP-adpec
aemomamuuecku) ekaadku IP Adress bt
paspewaeme TCE/IP ucnoassoeams
DHCP das npuceoenus IP-adpeca

Brl MoxeTe cBsa3atbes ¢ InterNIC mo anpecy: www.internic.net, uepes FTP

o agpecy: ftp.internic.net win yepes e-mail 1o ampecy: hostmaster@internic.net.

OmHUM M3 TIPeNnATCTBUH, MEIAIWUM HenpephiBHOMY pocTy Internet asnser-

C YMeHBIIEHHe KOMM4ecTBa ajpecos. OcTanock HEMHOTO aJpecoB Kinacca A u B,

HO MexXnyHaporHb uentp InterNIC He MpHCBOMT BaM HOBHIH anpec, eciy BH He

OKAXeTe, YTO OH JeMCTBUTECABHO HyXeH. KpoMe TOro, B CBA3H C TeM 4TO YK€

npucBoeHo 6osiee ToNOBUHBL anpecoB u3 knacca C, InterNIC o6br4Ho crpeMurcs,

yro6Hl B MCIIONB3OBANM 3ApeC CBOErO NpoBaliiepa, BMECTO TOrO YTOGLI NIPHCBa-
MBaTh BaM HOBBIH aapec.

Macku nogcet™

Heo6s3aTenbH0 Y4TOOB KOPIIOpAysi C aipecaMy Xiacca B nMena onHy aoxans-
HYIO CeTh, B KOTOpo# ecTb Gonee 60 THIC KOMITBIOTEPOB. BepoATHO, Takas OpraHu-
3alHA MMeeT cBoe COBCTBEHHOE BHYTPEHHEES MEXCETEBOS B3aMMONEHCTBIE, KOTO-
poe cIocoGCTBYET Pa3BETBISHHIO JIOKAIBHOM ceTH. Macka nodcemu pasfensiet ceTh
Ha JIB& MEHbIIME CETH, KOTOPbIE Ha3hBaIoTCA nodcemamuy. C IIOMOIIBIO MacKH MoA-
cetn - Internet NMOMIEPKUBACT TPEXBAPYCHYIO MEPApXHUIO CeTh/mofceTh/host-KoM-
[BIOTEp, & He JBYXBAPYCHYIO MOZENb CETh/IIaBHBIH KOMIILIOTED.

Macka noceTH orpeaensaeT "IMHMIO pasneia’ MEXIy paspsaiaMM agpeca ceTd
¥ pa3psIaMy ajpeca nagensbua. [1oaceTs ©3BECTHA TOMBKO Ha JTOKATBHOM YPOBHE,
OCT&TBbHAA YacTh Internet MHTEPIPETHPYET aLpeC I10-TIPEXHEMY C ITOMOUIBIO CTaH-
napTHoro crocoba. Ipy noacoeayHeHuy K Internet yepes JOKANBHYIO CETh BAXHO
MCIIONB30BATH NPAaBIIbHYI0 Macky noacetd. Kak n IP-anpec, Macky noaceti MoX-
HO NIPHCBOUTH BPYUHYIO MM ABTOMATHYECKH ¢ IToMolrsio npotokona DHCP.

MHoIYe KOPIIOPATHBHBIE CETH C CeTeBBIM aIpecoM Kiacca B nonommsiores
HOACETAMH, COOTBETCTBYIOIIMMM DA3IMYHKM MECTHOCTAM. B Tabn. 3.2 moxasax
addeKT Macku moAceTe Ipy pasfelieHUH ceTd Kiacca B.
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Tabnuua 3.2. Nogcetu knacca B

Macka Koauvecmeo Host-xomnsiomepos
nodcemeii Ha cemb
255.255.192.0 2 16382
255.255.224.0 6 8190
255.255.240.0 14 4094
255.255.248.0 30 2046
265.255.252.0 62 1022
255.255.254.0 126 510
255.255.255.0 254 254
255.255.255.128 510 126
255.255.255.192 1022 62
255.255.255.224 2046 30
255.255.255.240 4094 14
255.255.255.248 8190 6

HexoTopble OpraHm3alinyu, B 0COGEHHOCTH 3aHMMAIOLIHECH GM3HECOM H pas-
Mellaomyecs BO MHOTUX HeGONBILUX 30aHUAX (HAIIpUMeED, GAHKM, TOProOBBHIE Opra-
HHU3aLIMH), UMEIOT MHOTO afipecoB Kiacca C, KOTOPHIE pasleleHbl Ha HeBGoMblIne
TIOLCETH.

Tabnuua 3.3. Noacerun knacca C

Macka Koauuecmao nodcemeii  Host-xomnvromepog na nodcems
255.255.255.192 2 62

255.255.255.224 4 30

255.255.255.240 14 14

255.255.255.248 30 6

TexHu4eckue nogpobHoOCTH

B rtatmuuax 3.2 u 3.3 06061eHE 3HaYeHH MacoK M TO, KaK OHM BIMAIOT Ha
axgpeca xiuaccos B  C. OgHako, MOXeT ObITh, BBl 3aIHTEPECYETECh BHYTPEHHEH pa-
6oroii moacery. B 1BOMYHOM BH/IE MACKa COCTOMT M3 NOCTEIOBATCIBHOCTH €IUHMII, 33
KOTOPOIt ciiefyeT NOCHeA0BaTeABHOCTD HYJICH, a 0011as AiHA COCTaBsIeT 32 pa3psaa.
3areM 3TH NOCAEA0BATEIFHOCTH MAaCKUPYIOTCA € TIOMOLLBIO TTOPa3psiIHOM OITepaliiu
JUISL pa3fieNicHUs B CETEBOM ajipece YacTeit MoAceTH U host-KOMIBIOTEpa CETH.

Hanpumep, ecnm cerepoit HoMep pasen 172.20.0.0, a Macka IMOACETH COCTaB-
nser 255.255.224.0, cetb pa3buBaeTcs Ha 1IecTb noacerei (Tabi. 3.4).
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Ta6nuua 3.4. Macka noacetu 255.255.224.0 genut knacc ceteii B Ha
WecTb noaceTen

Onucanue JMecamuynoe 3navenue  Hdeouunoe 3nauenue

Howmep cetu 172.20.0.0 10101100.00010100.00000000.00000000
Macka nogcetv  255.255.224.0 11111111.11111111.11100000.00000000
Moacetb 1 172.20.32.0 10101100.00010100.00100000.00000000
MNoaceTs 2 172.20.64.0 10101100.00010100.01000000.00000000
MopceTsb 3 172.20.96.0 10101100.00010100.01 100000.00000000
MoaceTb 4 172.20.128.0 10101100.00010100.10000000.00000000
MoaceTb 5 172.20.160.0 10101100.00010100.10100000.00000000
MopceTs 6 172.20.192.0 10101100.00010100.11000000.00000000

B Ta6n. 3.4 yacTh HOMEpA, OTHOCHILASCA K MOACETH, BBIACIACHA MOJIYXKHPHLIM
mpudToM. Jro6oit host-kommsiotep ¢ IP-anpecom ot 172.20.32.1 (B mBoMuHOR
dopme 10101100.00101000.001 00000.00000001) mo 172.20.63.254 (B aBouyHOM
dopme 10101100.00010100. 00111111.11111110) spaseTca wieHOM noiceTH 1.
Host-xoMnsiotep ¢ agpecoM ot 172.20.64.1 mo 172.20. 95 254 ABNAETCA IICHOM
MOJCEeTH 2 ¥ TaK Aajee.

JomomuurensHas uadopMauns o paore mopcereit npuseneHa 8 RFC 950,
"Internet Standard Subnetting Procedure” ("CranzapTHas npoileaypa AeJCHHS Ha
noxacery Internet”).

CneuuansHelie agpeca

Br1, HaBepHoOe, 3aMETIIM, 4TO B Ta0i. 3.1 He NepeYUCATIOTCA CETCBHIC HOMcpé
s xtacea A ot 0 mo 127. Cers 0 o3HavyaeT Mapupym no ymos4aruro, OHa yIpolaer
uwHbpOopMaLmIo o0 MaplpyTe, 06pabarsiBaeMyo npotoxosioMm IP. Cers 127 o6o3Ha-
yaeT Ha caMoM fee adpec o6pamHoi cesa3u, CTIeIMaNbHYIO0 CCEUTKY Ha ceTh o6par-
Hoit cBg3M. Hemp o6paTHOM CBA3M MpUHUMaeT MHGOPMAIMIO O CETH M IIOCHUIAET €€
Ha3aj ImepeaalolieMy KOMIIBIOTEDY.

Ping
Komanpa nepebpoca (ping) BkntoueHa NOYTH BO BCE NaKeThl NPOrPamMMmHOro
o6ecneuenua TCP/IP, oHa nposepset paboTy yaanexHoro komnsiorepa. OHa

nochbinaeT naKeT MHPOPMaLMK, KOTOPYIO YAANEHHBIM KOMMNBIOTEP BO3BPALLAeT,
ecn1 OH MCNpaBeH.

Iiens o6paTHOM CBA3H pa3penacT IPUIOXKECHHMIO KIMEHTA U CEPBEPY OCTaBaTh-
¢Sl Ha OJHOM M TOM X€& KOMIIBIOTepe H He OTBJIEKaTh Ha ce6d OeHCTBYIomMi ceTe-
BO# TpaduK. DTa ceTh MoNe3Ha AJIA MPIIOXEHHH KIMEHT/CepBep M XOPOLIO IToA-
XOIUT JUIS IPOBEPKH NMPOTpaMMHOT0 obecriedeHus Internet. OCHOBHBEIM METOLOM
OTHICKAaHMs HEHCIpaBHOCTel gBisieTcs nmepexon Ha ceth 127.0.0.1 nepen obpause-
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HUEM K YHAICHHOMY host-KOMIIBIOTEDY. YTBEpAUTENBHHI OTBET TOBOPHT. 08 yC-
newHoi paGore JIOKaIbHOro mporpaMmuoro obecneyenus TCP/IP.

MoxHO Takxke 3aMETUTh, YTO B Kinacce B uMeetcq 65 534 anpeca, a B xnacce C —
254 ampeca, BMecTo 65 536 ¥ 256 agpecoB COOTBETCTBEHHO, YTO MOXHO OBUIO
oxuaats. B xnacce B Takxke HECKONbKO MEHbLIE NOACETEN M HECKOJIBKO MEHbLIE
host-koMIbI0TEPOB Ha nMoaceTsb. IlepBas ¥ MOCHENHASN CETh, MOACETh U host-KoM-
MBIOTEP MMEIOT CIEI[HAILHOE HA3HAYEHME U MX HeJb3S MCIIONB30BaTh.

Jio6as yacTh ampeca IS CETH, MOICETH MIH host-XOMIIbIOTEpa B CETH, KOTO-
past COOEepPXHUT TOJBKO HY/IM, O3HayaeT "3ITOT/3Ta", Hampumep "IrTa CeTh’, "ITOT
host-xoMmbloTep”. MoxHo uHTeprnipeTpoBath agpec 0.0.0.12 xak oTHocsIMiACA K
host-KOMTIbIOTepY B 3T ceTH, a-aapec 172.16.0.0 xax oTHOCAIMItCA K ceTH 172.16.

Aznpec ceTn "BCe eMMHMIB" DPE3ePBUPYETCS KaK adpec WUPOK020 Belyanus.
C noMoubio nepenauy uHbopMaumu mo aapecy 172.16.255.255 (8 xBonuHoit dop-
e 10101100.00010000.11111111.11111111) BB ITocsUIacTe 3Ty HHOOPMALINIO KaXK-
[NOMY YCTpORCTBY Kaxmo# moaceru ceru 172,16 xmacca B.

Pasnen Special Adresses B RFC 1700 ompenenser crieliyajJbHBIEe aapeca.

IP-anpeca pelaloT TOMLKO 33/(a4y YHUKANbHON HaAeHTUdNKAUHMH host-KOMIIBIO-
Tepa M ero cetd. Temepb, Xoraa Bel 3HaeTe, XKak agpecauus IP waeHtuduuupyer
KOMIIBIOTEDH. B Internet, MOXHO y3HaTh, KaK MpOTOKOJHl Internet mcnoan3yor
3Ty aIpeCaltio IS KOMMYHHUKAINH.

NMpotokon ynpaenelusi nepepaven /
NMporoxon Internet (TCP/IP)

TCP n IP apndiorcs OByMs OTHEIbHBIMH, HO TECHO CBA3aHHBIMM ITPOTOKOJNA-
mu. Tepmun TCP/IPyKa3piBaeT TaKXe Ha CyLIeCTBOBaHNE HEKOTOPHIX APYTHX ITPO-
TOKOJIOB TIOAZEPXKKHM, BKIIOYas NPOTOKON jararpamm monesosatens (UDP) m
Internet Control Message Protocol (ITpoTokon ynpasnenus coobenusMy Internet).

IMouty Bce ceTM KOMMYHHKAIMI THepefaloT AaHHbIC HEOONBIIMMM YacTAMH —
naxemamu, WK damazpammamu. JJararpamma nipeacTaBiseT cobolt onpeaeaeHHOe KO-
JIMYeCTBO GAiTOB, KOTOPHIC CIPYIIIMPOBAaHHE! BMECTE M ITOCHUIAIOTCS. ONHOBPEMEHHO.

CeTH pa3fendioT HeMpepLIBHEIE TOTOKM JaHHBIX Ha yMEHBUICHHEIE JaTarpaM-
MBI 10 HECKOJNILKUM IPHYMHAM, X KOTOPHIM OTHOCATCH!

& Cosmecmuoe ucnoasvzosanue. CaMO TOHSITHE CETH OCHOBAaHO Ha BO3MOXHO-
CTH MCIOJIB30BaTh (PU3NYECKOE COeAMHEHNE MHOTOUHCICHHEIX JIOTOKOB JaH-
HEBIX COBMECTHO. Pa3fenss roToK JaHHBIX Ha JaTarpaMMBI M IIoMe4as Kax-
OYyI0 U3 HUX aJpecoM MecTa Ha3HauyeHUS X BO3Bpara, OQHA CETh AONYCKACT,
yTOOBI €€ MCIIONb30BAM HECKOJIBKO KOMITBIOTEPOB.

& Obpabomka owubox. Ecau ommbxa MCKaXaeT eAMHCTBEHHBIN paspsan, 1mo-
BTOPHO MOXHO OTOCJIATh TOJNILKO OIHY JartarpaMmy. B npotuBHOM chyyae,
ecay 651 XOTh OJMH pa3pan 6BUI MCKaXeH B (aiiie, KOTOPHIA CETh IiepenacT B
HETIpepHIBHOM TIOTOKE, CETh HODKHA 6bU1a Gl HOBTOPHO OTOC/ATH Bech (aii.

& Hckaouenue neucnpasnocmeii. Eciiv ceTh TTOCBUIAET JaHHBIE BCErAa IO OA-
HUM ¥ TeM Xe GU3MYEeCKMM COSAMHEHUSIM, U B OJHOM M3 HUX BO3ZHMKJIA
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HEHMCTIPAaBHOCTh,; JIMHUA KOMMYHUKAIMI Takke CTRHOBHTCS HEHUCIIPABHOIM.
B takoii cetu, kax Internet, KoTopass OCHOBaHA Ha MAKETaX, MapIIPYTH3a-
TOPBI MOTYT HAaITPaBUTh JATATPaMMbl B 06X0J HEHCIIPABHOTO KOMIIOHEHTA,
yTO 0BeCreYMBaeT MOBBILIEHHYIO HANEXKHOCTS.

MapupyTHsaTops!

MaplwpyTH3atop — 3TO CMELManM3MPOBAHHOE CeTeBoe YCTPONHCTBO, KoTopoe
NPMHMMaeT DaTarpamMmy M HanpasnsieT ee K MecTy HasHadeHus. Bce nposaiinepsi
internet umeroT mapwpyTM3aTop, KOTOPbLIA, B CBOIO OYepPeab, NoAKNIoHaeTCs K
Apyrum mapuipytusatopam. Ecnm internet — 310 MHdopmaLmonHas marucTpans,
TO MapLIPYTH3aTOPbi — €€ NEPEeKPecTKH.

Internet, xax 1 mobas ceTh, OCHOBaHa HA YPOGHAX TIPOTOKOA, KOTOPHIE 0ObIY-
HO cOGUpAIOTCA B cmex TIPOTOKONOB. OmKpbimasn CUCIEeMKARA CCHA0HHAS Modenb 63a-
umnwix coeduneruti (OSI— Open System Interconnect) ABJIsIeTCS CTPYKTYPHOM! Mofe-
IBI0, KOTOpas obecrneunBaeT oblliee MONE CCHUIOK IS PACCMATPHBAEMBIX YPOBHEH
KOMMYHHKALUHA ¥ CTEKOB.

Mexcertepasa pabora TpebyeT pa3snMYHOTO OGCIYKHMBaHHA OT PasMNYHEIX KOM-
TIOHEHTOB aTlIaApaTHOro ¥ NPOTPAMMHOI0 obGecredeHUs. Ypogens ABNACTCH CYLIHO-
CThIO, KOTOpask COGMpaeT CBA3aHHbIe BYHKIMH, YMEHbIIasd GOMbIIOE KOTHIECTBO
YPOBHEH OTBETCTBEHHOCTH. YPOBEHb MOXET GHITb OPraHM30BAH B anmnaparype (Mo-
neM M TenedoHHAg TUHUA SBAAIOTCS ONHOM U3 peain3aluil CETEBOro ypOBHA H0-
cryna x TCP/IP) wu B mporpaMMHom obecrieueHHH (B Windows ypoBeHb IIpuiio-
xerns TCP/IP o6runo peanusyerca daitiom WINSOCK.DLL).

Mognenp OSI coCcTOMT M3 CeMM YpOBHEMH, KOTODBIE OIIPEACHSIOT OTAEAbHBIE
YHKIMK HPOTOKONOB KOMMYHHMKALHYA AaHHBIMU. KaXIbi#t YpoBEeHE OInpeneser
GYHKUEIO, KOTOpas BHITOMHASTCS NIPU Hepelade NaHHBIX IO CeTH. DTa MOnes
nipuBeAeHa B Taba. 3.5 BMeCTe ¢ KpaTKUMU CBEAEHUAMH O KAXAOM YPOBHE.

Ta6nuua 3.5. Mogens OS|, onpeaensiouias yposHv B CTEKe NPOTOKONOB CeTh
Ypoeens Onucanue "
Mpunoxexns CocTonTt U3 NPOrpaMM NPUNOXEHUR, KOTopble NCMONB3YIOT CeTh

Mpegcrasnenuss  CTangapTvavpyeT npeacTasneHne AaHHbIX B NPUIIOXEHUH, HanprMep
dopmMaT yucen ¢ nnasaloLLen TOUKON

CeaHcoBblii YnpasnseT coegMHERNAMU Mexay B3aMMOASACTBYIOLMMM
NPUNOXEHUIMUA

TpaHcnopTHbIA O6ecneunsaeT o6HapyxeHne oWwMBOK U UX KOPPEKLMIO BO BCe CeT

CeteBoi YnpasnseT coefHeHNaMU Yepes NOKanLHylo ceTb

MNepenaun JocrasnaeT gaHHbie Yepes cpefy, KoTopas npefocTasnaeTca
DaHHbIX OCHOBHbIM PU3NHECKUM YPOBHEM

Dbuanyecknin OnpepenseT Takue GU3NYSCKME XapakTepUCTUKK, KaK yPOBHN

HanpsaxeHus, cneundukaums kKaBens AN BONOKOHHOW ORTUKK
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TCP/IP ocHoBaH Ha Gonee npocToit -apxuTekType. OH MOAHOCTHIO YCTPAHAET
HeKoTOphle HDYHKUMH, HaIIpUMeEp TaKHe, KOTOpPhHIC. €CTh B YPOBHE INPEACTABICHUAS
OS], u ob6benunser HeKoTOphie QYHKINK C TIOMOUIBIO CNMAHUSA CIyX0 ceaHca H
TpaHcopTa. XOTd Ui 3TON KHUTH HE GBLIO YHUBEPCATBHOTO COMIAILICHHS O TOM,
CKOJIBKO ypoBHeH ecth B apxutekrype TCP/IP, cuuraem, 4To Jiyyie BCEro oInpe-
JIENTUTE MOAENH C YETHIPHMS YPOBHAMH (Tabia. 3.6).

Ta6nuua 3.6. Apxutektypa TCP/IP, cocTosLan U3 YeTbipex ypoBHel

Yposens Onucanue

MpunoxeHus CocTonT U3 NporpamMmM NpPUAoKeHNH, KOTOPLIe UCMNONb3YIOT CeTk

TpaHCcnopTHbIA ObecneunBaeT 06HapyxeHne OWKBOK N UX KOPPEKLMIO Ha BCEM fyTU
cetu

MexceTeBon OnpepensieT gararpaMMbl ¥ MapLUPYTbl AaHHBIX MEXIY CeTsSMU
06paboTkun

Joctyna k ceu YkasbiBaeT GUIMYECKYIO CBA3b Y AOCTABNAET AaHHbIE MO YKa3aHHON
cBA3U

PaspaboraHHas nocie Toro, kak mpotokon TCP/IP yxe ucrnonp3osaics, Mo-
nens OS] GpuIa-IperHasHa4YeHa CTaTh OOLIeH apXUTEKTYpHOH Mozensbio. IToaTomy
OSI u TCP/IP B TOYHOCTH HE COOTBETCTBYIOT Opyr Apyry. Hanpumep, B Mogenu
OS] ypoBeHb npeacraBieHUss 00paGaThiBaeT TPAHCHAALMIO MEXIY PasiU4YHBIMU
nudposbiMu dopmatamu, a B TCP/IP aTa 3amava Bo3joXeHa Ha IPHIOXEHWe.
TpancnoprHbiii yposeHs B TCP/IP BrimonHseT KaK GYHKUMIO YOPABIEHHUA CeaH-
COM, TaK ¥ GQYHKIUIO KOPPEKIIUH OIHMOOK, ITO3TOMY OH COOTBETCTBYET TPAHCIIOD-
THOMY ypoBHI0 B OSI u ypoBHI0 ceanca. CoorsercTBue Mexny Mmopenamy OSI u
TCP/IP nmokasaHo Ha puc. 3.2.

Ethernet

Ethernet — ceresan cxema, KoTopas nopaepIkMsaeT nepepady AaHHbIX Npu
wupmnHe nonocskl nponyckahna 10 u 100 M6uT /c. OHa MOXEeT BbINONHATBLCA HA
pasnuuHbix kabensix, eknodas BuTyto napy (nopobHo Tened oHHON nNuHMK),
KoakcmansHy (nopoBHoro Tomy, KoTOpbId ucnonbsyetcs B kabenbHom
TenesnaeHMn) M BONOKOHHO-onTMueckuit. Bonee nopgpobHan uHbopmaums
npusegeHa no appecy: www.host.ots.utexas.edu/ethernet.

OSI pasgenser mepenady AaHHBIX M (U3MYECKHE YPOBHH, II03TOMY MOHENb
ornnyaer Ethernet mist BuTOM Maph!, BOJIOXOHHO-ONTHYECKOrO ¥ KOaKCHAILHOTO
kabens. TCP/IP pa6oTaeT TONBKO €O CreuubuKaLyeil nepefays JAHHbIX, a He C
dusuyeckoir cpexodt Ethernet.

O6GHYHO MOXHO He 3a60THTBCS O TOM, YTO TOYHO MPOMCXOAMUT HA KaXKIOM
ypoBHe. BaxHo, 4ToGH BBl MOIJIM 3aMEHHUTh YPOBEHD B CTEKE, TIOCKOJIBKY YPOBHH,
HaxonflIyecs BBIIE ¥ HUXE €r0, MO-MPEeXHEMY CBA3aHBL ¢ HUM 4Yepe3 MHTep-
deiic 1 MoXeT IPOM30MTH KOMMYHHMKALIUA.
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Yposxun 0S| " Ypoeun TCP/IP

YpoBeHs NPANOXeHUs YposeHb NpUNoxXeHns

YpoeeHb NPeACTaBAEHUs

PUCYHOK 3.2. Ceancobiit YPOBEHb TpaHeNOpTHLI YpoBEHb

Moxcro pacnpedenaants
yposnu modeau OSI na
apxumexmype TCP/IP

TpaHcnopTHBIi ypoBeHs

[T S e e )

Network layer Internet layer
Yposetb nepeaayn CeTesoil ypoBEHb AOCTYNA
JAHHbX K cem

®uanyecknii yposeHb

Hanpumep, BH MoxeTe ucnions3osats Ethernet, Token Ring, Fiber Distributed
Data Interface (FDDI) niu nocienosaTebHEIe JHHUN B Ka4eCTBE CETCBOTO YPOB-
HA ZOCTyIa, YTO Mmo3BonsieT BhmoAHATH mportoxon TCP/IP Ha pa3HOO6pasHBIX
cerax. NetManageChameleon, FTPOnNet u Microsoft TCP/IP-32 npemocrapns-
10T oBmMii MHTepdeic Ha YPOBHE NPUIOXKEHHUSA, XOTS OHH MCIONbL3YIOT Pa3u4-
Hule (daitner DLL u gpaitBepsl LS CIyX0 TPaHCIIOPTHOTO YPOBHA M YPOBHST MEX-

CeTeROI-0GPAGOTKH.

pyruM KmOUEBHIM IIOHATHEM ABIAETCA TO, YTO KAXIBIA YPOBEHD HECET OT-
BETCTBEHHOCTD TOMBKO 33 OTpaHMUEHHEIH Habop dyHKINA ¥ nepenaer moGbie Apyrie
Heo6XQauMELe yHKIMY IPYTHM YPOBHAM.

HaHHble TIepefaloTcs BHM3 IO CTEKy IIPOTOKONA, TPHYEM KaXMBIA ypoBEHb
206aBseT HHGOPMALIHMIO YIIPaBIeHMA, YTOOH! 06eCTIeYUTH IIPABIIBHYIO NOCTABKY.
Dra nabOpMAIMS YIpaBIeHUs HAaSHBACTCA 3020106KOM, OHA TIOMEINACTCA NEPeN
AaHHBIMH, KOTOPEIE HYXHO Iepefarsb. Kaxuii ypoBeHb obpabaTriBaeT HHGOpMa-
LMIO, TIONYYaeMyl0 B BUIEe NaHHBIX OT Gojiee BHICOKOTO YDOBHA, M MOMEIUAET B
Havaje ee cBOM COBCTBEHHBIH! 3aronoBok. Ha puc. 3.3 oKa3aH IPOLECcC uHKancy-
asyuy. Ha ipueMHOM KOHLE NPOLIEAYPa MHBEPTHPYETCS M KAXIEIH yPOBEHD CHU-
MaeT CBOM 3aroJIOBOK Iepejl Tepeayeit JaHHEIX Ha YPOBEHB BBIIIE.

Kaxaeif ypoBeHbs HMeET CBOIO COBCTBEHHYIO CTPYKTYPY KAaHHBIX, H UL HETO
He BaXHO, KaKas CTPYKTypa JaHHBIX Y BEPXHETO M HIXHEr0 YPOBHA. TCP nenoc-
peACTBEHHO He B3ammogeiicTayer ¢ IP, a IP HenmocpenCTBEHHO HE MaHMIYINPYeT
crpyxrypamu Ethernet Hu3Koro ypoBHA. JlaHHbIe, KOTOPBIE NEPEAAIOTCA OT JIPH-
JAOXEHHA K IPWIOKEHUIO, He UMEIOT HUKAKMX 3aTOJIOBKOB M BBITJIANAT KaK He-
MpepLIBHELIA IOTOK WHQOpMAaUMH,
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PUCYHOK 3.3.

s cozdanus
damazpammyt cems
nepedaem OaHHble
6HU3 NO YDOGHAM,
Kaxeoutil Uz Komopbix
uHKancyaupyem
danubie u dobasasem
€80l 3a20/1080K

YpoBexb OCTYNA K ceti

Hanpumep, xorna 6poysep BoccranasnusaeT Web-cTpaHuuy ot cepsepa, cep-
Bep NOCBUIaeT Gpoy3epy HeNpEPHIBHEIA NOTOK AaHHbIX. CepBep HpH Iepenaye mo-
TOKa JaHHBIX BHU3 YE€pe3 KaXIbli YPOBEHD pa3fieNideT ero Ha HeGoNbIlHe KyCOUKH
U cHabXaeT MX 3aTOJIOBKAMM. 3aTONOBKH TTO3BOJIAIOT KIMEHTY OBTOPHO acceMO-
JUPOBATH 3TH KYCOYKM B HENpPEPHIBHHIA MOTOK HaHHEIX. Web-cTpanuua moxer
TIOWTH MO CHEAYIOMIEMY IYTH:

1. Ha ocHose 3ampoca, NOCHIAEMOTo KJIHEHTaM, CEPBEpP MOCHLIAET
WINSOCK.DLL, xoTop:iit onpenensier uHrepdeiic npunoxerns TCP/
IP. IIp#t aTOM HaHHHE NEPEMEIUAIOTCS HA YPOGeHs RPUAONCEHU,

2. WINSOCK.DLL mepenaer paHHble apaiiBepy Hu3koro yposHs TCP,
nepemMelnas UX HA MPAKCHOPmMHbiG yposens. JaHHBE pasensioTcs Ha
cezmeHmbl, KOTOPHIE ABASIOTCA KOHTEHHEpaMM ¢ pasMepoM HaHHBIX. JUis
KaXJIOro cerMeHTa reHepupyercs 3arojioBox TCP. B 3ToT 3aronoBok BXOAUT
Takas UHbOpMauHMs, KaK KOHTPOILHAS CyMMa UL JaHHBIX B 3TOM CETMEHTe,
HIOPT UCTOYHHKA, TIOPT HA3HAYEHHS ¥ TIOCIENOBATEIEHOCTh HOMEPOB II0NEH,
IUISE TOTO YTOOBI UAEHTUOUKANMS CerMeHTa BbIIa YHUKANLHOH.

3. 3arem gmpaiteep TCP nepenaer panxeie npaitsepy IP, KOTophit Gpo6uT
JaHHBIC Ha JaTarpaMMBL. JlararpaMMma ITO/yJaeT 3aToN0BOK, IP-anpeca mist
HCTOYHHUKA ¥ MECTa Ha3HAUYCHUA, JUIVHY JaTarpaMMbl ¥ THII HCIIONb3YEMOTO
nporokona. paiteep nepeMeliaeT AaHHBIE HA ypogens Mexccemeaoli
obpabomku.

B Gompimuctee peanusauuii Windows TCP u IP o6pa6aThiBaioT oauH u
TOT K¢ ApaliBep, MO3TOMY ReHCTBUA 2 ¥ 3 OOBIYHO BHINONHAIOTCA BHYTPH
onHoro ¢adina .DLL unu .DRV.

4. 3arem apaiieep TCP mepenaerT JaHHEE B ApaifBep CETEBOM KApThl MIIH
Apaiteep SLIP/PPP, kxotophiit dakriuecku H3MeHAET YPOBHM HaIPSOKCHHUS
Ha IIPOBOJIE Ha ypoaHe 00Cmyna K cemu.

5. MapmpyTnsaTop BOCIPHHNMAET M3MEHEHUS HAIPIKEHHS B HPOBOZE.
Hararpamma Ha ypoBHe MeXceTeBoH 06pabOTKY aHATH3UPYET aIpec MecTa
HasHavYeHud B cBoeM [P-afpece u 3aTeM BO3BpAILAET NATATPAMMY YPOGHIO
docmyna K cemu, KOTODBIA COENMHEH C APYTMM MapILIPYTH3aTODOM, T.e.
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HaxoIWTCA Ha OOWH HIar Gamxe XK MecTy HasHaueHus. D10 IdelicTBHE
nopropsercsa obpyHo or 10 mo 40 pas, 1o Mepe TOro Kak JararpaMMa
TiepeMellaeTcs BHU3 10 HAIIPABJICHHUIO K KJIMEHTY.

KiineHT 3aMeyaet, UTO HANPAXEHHE B IIPOBOJAE M3MEHMWIIOCH. Hcxons us
uHDOpMaLKK OT YPOBHS HOCTYIIA K CETH, KIIMCHT CO3AACT AaTarpaMMy Ha
yposgHe Medxccemesol o6padomlcu

Temeps IP Ha ypoBHE MeXceTeBOM 0GpabOTKM BEINIONHAET CBOIO pabory.
Jararpamma nepenaercss TCP Ha mpancnopmuom yposne. Y TCP ects Oydep,
B KOTOPOM OH MOBTOPHO acceMOIUpPYeT AATArpaMMbl B CETMEHT faXe B TOM
cydyae, eclIM OHM He GLUIM TPUHATH B NpaBMJIbHOM mnopsaxe. Eciu
KOHTpOJIbHASA CyMMa cerMeHTa HenpapmibHad, TCP orGpachiBaeT CerMeHT
¥ BBLIAET 3alIpOC Ha MOBTOPHYyIo mepenady. 3atem TCP nepenaer naHHbe
yposHio npunoxenus — WINSOCK.DLL.

ITone HoMepa TTOPTa MeCTa HasHAYEHU OTIIYACT 6pOy3ep OT APYTHX CETEBBIX
IIPWIOKEHHH, KOTOPBIe BHITONHIIOTCS Ha KOMIIBIoTepe KianeHTa. Ha ocHose
HoMepa nopTa ypogers npusoxcenus WINSOCK.DLL nepenaer mOBTOPHO
acceMGIMpPOBaHHBIN MIOTOK JAHHBIX HPUAONCERUIO Gpoy3epa.

Tenepb, KOIa HOHSATEH OBLIMA MPOLECC NMEPesayX NAHHBIX IO CETH, MOXHO
IpoaHATM3NpPOBaTh chelmbuky nporoxkoia TCP/IP.

Mporokon Internet (IP)

IP apnsiercs ocHoBoit Internet. Ha Hero BosnaraeTcd OTBETCTBEHHOCTD 32 Clie-
nylouiee:

*

.

*

OnpeneneHne AaTarpaMM, KOTOPHIE ABIAIOTCA OCHOBHOM enHUIei nepe-
Iayy B Internet;

VkasaHme cxeMsl agpecaiuu Internet, KoTopast 6bUla OnyMcaHa B pasuelnie
"Anpecanus [P" panee B aToit riase;

MapHIpyTH3aLMIO ZaTarpaMM — YIpaBlIeHUe IPOXOXICHUEM NaHHBIX Ye-
pe3 Internet;

O6ecnieueHne ayquied nonwimky docmasku — TIONBITKY HAMIYYIIEH rnepe-
Ja4M AaHHBIX Yepes Internet;

OGecneyenvie pparMeHTalM ¥ MOBTOPHOTO acCeMOMNPOBaHUI — pasie-
JeHVe TIOTOKOB JaHHBIX Ha HeGONbLINE KYCOYKY M IOBTOPHOTO acceMbny-
POBaHMA UX HA IPHEMHOM KOHIIE.

Y nporokona IP crporo ompeneneHHas cdepa NeHCTBAS, IO3TOMY OH HE BHI-
MOHSAET CAeAYIONMX GYHKIHNA:

*

Kax nporokon 6e3 ceaseii, IP ne o6mennBaerca uHdopMauveit 06 ynpas-
JICHUY Nepe] Iepeaadeii JaHHbIX. IIpoToXoN Mpocto 0TOpACEBACT HEKOTO-
phie JaTarpaMMbl B CeTh M HaleeTcs, YTO KaXHbld, KTO TONYYMT MX IO
CBOEMY MeCTY Ha3HaueHMS U OUH pa3 IPUMET, CAENAET TO Xe camoe. [l
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o6paborku coexquHeHwit IP ompaercs Ha NPOTOKONBI BHICOKOTO: YPOBHS,
taxue Kaxk TCP.

& Kax wenadexcnwii npotoxon, IP He BrINONHsAET OGHapyXeHHS OLUMOOK M
BOCCTAHOBJIEHHS OT MX BO3LEHCTBHA. DTO HE 0O3HAYAET, YTO BBl HE MOXETE
YCIONB30BaTh MpoToxoa IP mid ToYHOM JOCTaBKM A2aHHEBIX, MPOCTO STOT
TIPOTOKOJI He NPOBEpAET PaBUILHOCTH NpHeMa SaHHBIX. Ecnmn Heobxomu-
Ma HafexHas A0CTaBKa, ee obecneyar ppyrue yposHu TCP/IP.

Ha puc. 3.3 nokasaHo, KakuM 06pa3oM K KaXno# JararpaMMe MPUKPEIUIACTCS
3arooBOK. B 3aronoBxe, KpoMe afpeca UCTOYHMKA ¥ MecTa HasHayeHud IP, co-
Jaepxurcs uHbopManyg o KIHHE ZaTarpaMMBl, 0 GparMeHTallMY, a TakKe HHIU-
KaTop MPOTOKOMNa, KOTOpHIH nepeHocut pararpammy (TCP, UDP unu ICMP). 3ra
uHbopManus nomoraeT Internet BHNOMHATS CBOIO pabory.

B Windows ogHol M3 KOHKpeTHHIX npobieM IP gBnsercss cyeTYMK BpeMEHH
xu3uu (TTL). ITepen nmpoxoxaeHHeM yepe3 KaXabl# MaplLIpyTH3aTOP ONpeensierT-
¢Sl NeKpeMeHT Xaxno natarpammsl IP. Takol npueM obecle4uBaer 10, YTO BCe
HEHCIIpaBHBIE JararpaMMsl He "6pomsat’ cBoGomHo mo Internet o KoHHa CBOEro
cymecTBoBaHMs. B 6onsiuunctse peamusanuit TCP/IP cyeryuk TTL ycraHaBnuBa-
eTcs B 3HayeHHe 60 win Buiule. DTO 03HAYAET, YTO KaTarpaMMa MOXET NpOHTH He
6onee 60 MapmIpyTH3aTOPOB, NPEXIe YeM JOCTHTHET CBOETO MECTa Ha3HAYeHM.

Crexn nporokoaa Microsoft TCP/IP ycranasmusalotr TTL TonbKo B 3HaYe-
Hue 32. Ho naxe B CHIA ecTh MECTHOCTH, IJI1 KOTOPBIX 3TO 3HaYEHHE COCTABJIAET
oT 35 no 40. B 1efiCTBUTEILHOCTH MHOTAA AT ZaHHOM MECTHOCTH JocTaTouHo 30
MaplUpYTH3aTOpOB (¥ NpPH 3TOM BCe MPOAOKAET YCIEILIHO paboTaTs), a B APyTHe
IHH MOXeT ToTpe6oBarsca 35 (uro GyfeT BHI3BIBATH pa3nuyHbie npoGiaemsl). Ha-
npuMep, coeauHeHne Mexay Jawtacom 1 Yukaro oObYHO MOXHO CIEJIaTh Yepes
Can-PpaHIMCKO U UCTONB30BaTh 30 MapuipyTusaropos. Ecnu cers B Can-®pan-
LHMCKO OTCYTCTBYET WIM MMEET O4eHb HU3KOE OhICTpOACHCTBIE, COEAMHEHIE MOX-
HO HanpaBUTh Yepe3 BalUMHITOH M MCNOJNB30BAaTh 35 MapLIpYTH3aTOPOB.
B Windows 95 n Windows NT mo ymonuanmio TTL ycraHaBmuBaeT CAeAyIOLUMMH
KITI0Y CHCTEMHOTO peecTpa:

Hkey Local_Machine\System\CurrentControlSet\Services\VXD\MSTCP\DefaultTTL

Eciu M3MEHUTD 3HaYeHHE 3TOro Kitoya Ha 64, MoxXHO n3bexars npobiaem TTL.
Hononunrtenbnsie ceeaeHus o IP npusenenst B8 RFC 791 "Internet Protocol”.

Mporokon ynpaenenus nepepaueit (TCP)

B To BpeMs Kak rpoTokon IP mepeHocut mararpammy mo Internet, ma TCP
HaIOX€eHAa OTBETCTBEHHOCTH 3a CAYXObI TPAHCIIOPTA U 3a TO, YTO JAaHHBIE BHYTPH
JaTarpaMMBbl 6€30TaCHO JOCTHIHYT CBOero Mecta HasHayeHus. TCP aBnserca #a-
OEHCHBIM OPUEHMUPOBAHHBIM HA COOBUeHUs TIDOTOKOJIOM ¢ nomoxom 6aiimos. O0bsc-
HHM mofipoGHee KaxXmoe U3 ero olpefeaeHUi:

& Hadexcnvui. TCP o6ecnieurBaeT HaleXXHOCTh Oarofaps IOBTOPHOM OTIIpaBKe

JaHHBIX, KOTOPYIO OH OCYILECTBJISAET JO TE€X NOp, IT0Ka HE MOAYYHT MO0~
KHUTEJIBHOTO MOATBCPXKACHUA OT YJ.IaJIeHHOﬁ CHACTEMEI. MOJ.IYJICM JAaHHBIX




[image: image13.png]Fnaea 3: Coeauxenus s Internet 53

nist TCP aBnsercs cezmenm, xotopsiit 1P 6naronaps cBoeif BO3MOXHOCTH
(parMeHTaLlMN MOXET Pa3NeNUTh Ha MHOIOYMCIIEHHBIE AaTarpaMMBL

Opuenmuposannuiii Ha coobuenus. TCP YCTaHaBIUBAET MeXITy host-xoMris-
I0TEPAMH CETH JIOTHYECKOE COeNUHEHNE OT "KOHIa-K-KoHLy". "Becexa” TCP
HAYMHAETCA C pyKonoxcamus, KOToOpoe CHHXPOHU3UPYET COSIUHEHNE MEXIY
aByms host-KoMnblotepaMu. B xoHue "6ecennt” TCP ycranasaupaer dar,
KOTODBIH YKa3bIBAa€cT, YTO Y MOCHUIAIOLIETO GOJNblIe HeT JaHHBIX, ¥ 3aKaH-
YHUBACT COeTUHEHHE,

C nomokom 6aiimos. TCP oGpabarbiBaeT naHHbie KaK HENPEPHIBHBIN ITOTOK
GaliToB, a He KaK He3aBHCHUMBIE I1akeThl. IIpOTOKOA MCTIONb3yeT MEXaHU3M
YIOpPAIOYEHHUS, YTOOBI 06eCTIEYUTh JOCTABKY JAHHBIX B COOTBETCTBYIOLIEM
Topsiaxe.

Kaxk yxe ropopmrocs, Ha TCP Bo3n0XeHa OTBETCTBEHHOCTB 32 CIIYXObI TpaHC-
TIOpTa, BKJIIOYAA Cleayiollee:

*

Obpabomxa owubox. Jlydiias MOMEITKA TOCTaBKU NaHHBIX 11 IP npoxomur
6e3 omm60x B JAHHBIX MPWIOXEHHUA naTarpaMMel. Y npotokona TCP ects
KOHTpOJIBHAas CyMMa, C MOMOILUBIO KOTOpOi oﬁnapyxmae'rcx ObUta M
MCKaXeHa AararpaMma IIpH Iepenaye.

ITosmopuas nepedaua. IP He 0GHapyxuBaeT olIMG0K, HOITOMY OH He 3HaeT
KOTZa OH JOJKEH NOBTOPHO Nepefarh nararpaMmy. [1oBTopHylo nepeaaqy
TIOTEPSHHBIX MM MCKAXEHHEIX JaTarpaMM BhrinosiHset TCP.

Mexanusm ynopsadouenus. 1P He rapaHTHpyeT, YTO NakeThl 6YAYT MpUOHI-
BaTh B TOM IODPSIOKE, B KOTOPOM OHH GBUTM OTTIpaBieHHl. JlaTarpaMMel ¢
HoMepaMmi 1, 2, 3 ¥ 4 MOTyT GBITH NIOJIyYeHEI KaK aaTarpaMMsl 1, 3, 2 u 4.
TCP aBTrOMaTH9eCKH BHIIOMHSAET IIOBTOPHOE ACCEMOIMPOBAHYE B IIPABIIb-
HOM TIOpsIIKE.

IToomeepscoenue u ynpaesenue nomoxom. IpuauMaromuit TCP nocsuiaer
cezmenm nodmeepxcoenus JUISL TIOATBEPXISHHA HEXOTOPLIX GyHKIwmit. CHa-
yajna CerMeHT OOeCIeYMBAET IOJOXMTENBHOE IOATBEPXACHUE, KOTOPOE
YKa3BIBAeT Ha TO, YTO ITOCNEXOBATeIBHOCTh CETMEHTOB 6bUIa IIPHHATA Ipa-
BUIbHO. CerMeHT NOATBEPXACHUA TAKXKE BO3BPALIAET OKHO, KOTOPOE YKa-
3BIBacT ocTaslieecs B Gydepe MecTo Ha npuHUMalOIeM host-KOMIIBIOTEpE.
Iocne nepemaun Konuyectsa 6aiTOB, KOTOPOE YKA3aHO B OKHE, TIOCHUIA-
IOIWKH OXWAAeT, TOKa NMPUHUMAIOWIMMA He 3aXBaTHUT MX, Iepel TeM Kak
CHOBa JIeJIaTh OTIIPaBKY.

Hocmasxa npasunshomy npunoxcenuro. Kaxnsiit cerment TCP umeet Homep
nopma UCTOYHKKA ¥ MeCTa HA3HAYEHMS, KOTOPHE YHHKANBHO HACHTADH-
mupyiot ceaHc. bes TCP nBa coepnHeHHBIe ¢ Internet KoMmbioTepa. Kax-
IBIA pa3 MOTYT UMETh TOJNBXKO ORHY "Geceny”.

JononHutensHele cBeneHusa o nporokxore TCP mpuseneHsl B IaBax 4 u 5.
Texuudeckue moapoGHOCTH npuseneHsl B gokyMente RFC 793 "Transmission
Control Protocol".
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Mporokon gararpamm nonssosarens (UDP)

UDP — Maj1oM3BeCTHBIIf IIPOTOKOJI NIEPEAAYH JAHHBIX. DTOT HEHAAEXHEIN Ipo-
TOKOJI AaTarpaMM 0e3 COeIUHEHMI YKa3LIBAET TONBKO TOPTHI OTIIPABICHMSA M Ha-
3HAYEHUs!, ANUHY JaHHBIX ¥ KOHTPOJBHYIO CYMMY B 3aTOJIOBKE.

Ecim UDP Gonslue Hu4ero He oGecreunBaer, 3a4eM Xe¢ OH BOoOILe HyxXeH?
DTOT NPOTOKON MCHONB3YeTCA B CENYIOLIUX CUTYALMSIX:

4 Ilpu oTnpaBke HEGONBIIOTO KOMNYECTBA AAHHMIX "HAKIIAMHBIE PACXOARI" IO
ycraHoBke coeguHeHus. TCP u nponBUXeHUS IO HEMY BHH3 MOTYT GBITH
OYeHb GONMBIIMMH, NO3TOMY JUIA Takoro ciaydasd UDP oxaswiBactcst Gonee
3¢ dexTHBHHM BBHIGOPOM.

¢ IlpunoxeHns "3anpoc/oTBeT”, KOTOpHIE MOCHLIAIOT 3aIIPOC M OXKUNAIOT OT-
BeTa B TeuyeHHe (PUKCHPOBAHHOTO IIPOMEXYTKA BpeMEHH, ABJIAIOTCS OpY-
TUM cay4aeM ucnoib3oBaHus UDP. OTBeT yKa3sipaeT Ha IOJOXHUTENbHOE
ITOATBEPXACHUE BOIPOCA.

¢ Hexotoprie cxeMbI cXaTus Wis Iepenay ayauo-u BUACOMHGbapMaLMK MO-
I'yT BOCTIDUHMMATH ONPENCICHHOE KOMUYECTBO MCKAKECHMIA MmakeTa ¥ Io-
Tepb ¥ Ucnois3oBarts UDP.

¢ HekoTtopble NPUAOXCHNA 00€CIEUHBAIOT CBOXO COGCTBEHHYIO TOCTABKY, H
TIO3TOMY He TpebyloT €e OT YPOBHS TPAHCMOPTa. DTH IIPUIOKEHHSA MOTYT
ucnonszoBath UDP Gonee acddextusuo, yem TCP. Hexoroprie 06nYHO
HCTIONB3yeMBle IMPOTOKONEI Internet, Takue xak Network File System (NFS),
6asupyrorcs Ha UDP.

Texuuyeckue moapo6HOCTH NpuBeacHHE B fokyMeHTe RFC 768 “"User Datagram
Protocol”.

Mpotokon ynpaenenns coobuyernamu Internet (ICMP)

ICMP ocnoBan Ha IP mia npenocragnenns ciayx6 yrpasieHHS U TMATHOCTHKM.
Kax TobKo HeIos3yercs XoMaHa ping Wi Hosesgercs Npenynpexnerue Destination
Unrechable (Hasnavyenue Hemocsaraemo), ICMP psmonaser cBoo paboTy.

ICMP ermonnser #aubosee OpHeHTHPOBAHHYIO HA NOb30BaTeNs GYHKLMIO —
oflecrieYBaeT HPOBEPKY YAAICHHBIX host-xoMIb0TepoB. Host-KoMITbIoTep MOXET
nocnars Echo-coobuenne ICMP ynanenHoi cucteme IS IpOBEPKH ee paboToc-
nocobHocT. Korma cepsep monyyaer 910 cooflueHHE, OH IIOCHUIAET TaKOM Xe
naxeT 00paTHO CUCTEMe KIMEHTa. YTHIMTH ping M tracert, KOTOphie BKJIIOUEHH! B
GonpurmacTBo Habopos Windows TCP/IP, ucnons3yior a1y GyHKUMIO AN TMAar-
HOCTHKY CETEBBIX coeluHeHMH (puc. 3.4).

ICMP Taxxke obecrieunBaeT yIpaBAeHHE CETEBEIM NMOTOKOM. Eciu fararpaMMel
npubbiBalOT B host-KoMmbioTep GHICTpee, YeM CHCTeMa MoXeT ux obpaborats,
ICMP otmpasnser coobwenue Source Quench (IlpepsaTh MCTOUHMK) Ha3al Io-
chUIaromeMy. 9ro cooblieHue TpebyeT BpeMEHHO YIPEXPaTHTh OTIIPABKY JaHHBIX.
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Coo6urerue "Ha3nayenue Hegocaraemo” takxe obpabGatsisaercs ICMP. Cuc-
TeMa, KoTopas oGHapyxusaeT npobiaeMy, 0OGBYHO MapLIPYTH3aTOD, IOCKUIAET CO-
o6ienue Destination Unreachable ncrounuky gararpaMmsr (puc. 3.5). ’

ICMP MoXeT M3MeHSTh HampasieHme Mmapumpyra. Ecnm y host-xommeiorepa
eCTh MHOTOYHMC/ICHHBIE NyTH U3 CBOell MOKaIbHOHM ceTn B Internet, coobuenue
Redirect MOXeT CUTHAIN3MPOBATH host-KOMIIBIOTEPY O HeoGXxomuMocTu BeGOpa
IPYTOro IyTH.

Ipyrue coobuienuss ICMP ynpapnsior TaKMMH CHTYalMsAMM, Kak MpeBHLIE-
HYle TIapaMeTpa BPEMEHM OCTABLIEWCS XH3HM, ¥ CHIHAITA3HUPYIOT 00 OTKase or
cooBeHuit ¢ Ioxo copMaTupoBaHubM 3aroioskoM IP. Xota BH peako B3au-
Mozeiictayere ¢ ICMP, Baiia nporpaMma ZoiDkHA o6pabaThiBaTh COOTBETCTBYIO-
muM o6pasoM Takue coctosHusg ICMP, kak Destination Unreachable. B nmpotoxo-
se RFC 792 "Internet Control Message Protocol” nepeuncasiorcs sce coobieHus
ICMP u onmceiBaeTcs, Kax MX HMCIIONb30BaTh.

Cnyx6a fomeHHbIX MmeH (DNS)

Xots B pasgene "Anpecanua [P B Hayane 3TOH NIABH IMOAPOGHO ONMHUCHIBAETCS
agpecaiuys B Internet, B Heif, MoxeT ObITh, HE OIMCAHO TO, YTO BEI PHHUMAETE
B KauecTse agpeca Internet. Muorue nois3osarens Internet cYuUTAIOT, YTO UMA
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DNS nomxso 66ITh anpecoM Internet, Tak xax Ha anpec www.whitehouse.gov ccoi-
JIAI0TCA vaiule, 4eM Ha ampec 198.137.240.91. DNS ssasiercs cayxGoii Internet,
KOTOpasi TPaHCAMpPyeT Haubonee 3alIOMUHAIOLICECst MMSL B afipec wuMdpoBaHHoOM ceTu.

Mepen nosiBnenneM DNS host-KoMNbioTephl HCNORB30BANH Paln HaAHHBIX ~—
mabauyy host-komnsiomepog AN TPAHCHALMHM MMeH host-KOMITBIOTEPOB TIO aape-
caM. ITo 3roit npuunne Network Information Centre (NIC) nomectun uMeHa u
azpeca AA BCeX MecT pacrosioxeHus Internet B oguH daitn. K coxaneHulo, Takoe
peilieHHe TUIOXO BHLIIOAHAET MacliTaGHpoBaHUe U OBICTPO cTaNo He3PGHEKTHBHBIM
crnioco6oM npeobpasoBanmus uMeH host-xommbiotepos B IP-ampeca. Kpome mpo-
61eMBI MacHITAGUPOBAaHUA HE CYLIECTBYET METORA aBTOMATHYECKOro pacipenee-
HUsA WHOOPMAIMY Cpelld BHOBb 3aperMCTPUPOBAHHBIX host-KoMnbIoTEpOB. Bel He
MOXeTe NOJYYHMTh AOCTYT K TAKMM KOMIEBIOTEpaM RO Tex mop, noka NIC e pac-
NpefeauT cBolo Tabauily host-KOMIIBIOTEPOB.

DNS 6bina paspaoTtana Juig pelieHHs 3TUX pobaeM. DTa IporpaMMa Xopoiluo
BBINONHAET MacIITAGHPOBaHNE — BMECTO OHOM GONBLION TAGMUIIBI HCTIONB3YET-
ca DNS, apnsiowlascs pacripefeleHHON cHcTeMoit 6a3hl JaHHBIX, KOTOpas B Ha-
CTOs11[ee BpEMs MOXET NPEIOCTABUTh MHGOPMALIKIO IIPUMEPHO O MIWLIHOHE host-
xoMnblorepoB. DNS Takxke pewaer npoGieMy pacrnpeneneHys, TapaHTHPYH, 4TO
HoBast nHGOpMaIA Ji host-KOMITBIOTEPOB PAaCCHUIAETCH OCTAIBHOM YaCTH B3au-
MOZEHCTBYIOIINX CETEH TaK, KaK 3T0 HeobxoauMo.

DNS sasseTcsi pacnpenencHHOH uepapxuueckoit cucremoil s npeobpasosa-
HUA uMeH host-xoMmneiotepos B IP-anpeca. Bynyun HacTosuiei pacnpeneeHHOM
6a3o¥ maHHbBX, DNS He HCnoNp3yeT LeHTpaNbHOM 6a3nl JaHHBIX Internet ¢ WMH-
dopMaumeit 06 UMeHaX KOMITBIOTEPOB. BMECTO 3TOr0 OHa paclpeleNsaeT CBOIO HH-
dopManuio yepes THICAYM cepBepoB uMeH. Hapepxy uepapxun DNS rpynma xopre-
euix cepgepoe OBCIYXHMBaeT KOPHEBON NOMEH.

TouHo TaK, Kak B Haxoaute ¢daiutel B DOS, otcnexnBas MyTh OT KOPHEBOTO
KaTajgora yepe3s TNOAKATAJOTH A0 HyXHoro ¢aiina, Bel HaiifeTe MHGOpPMalLMIO O
host-koMIIbIOTepE, Cleayd TO NYTH OT KOPHEBOro JOMEHA 4epe3 IOAYMHEHHBIE
MOATOMEHH! K caMoMy host-KOMIIBIOTEpY.

HenocpeACTBEHHO 10 KOPHEBHM AOMEHOM HAXOUATCA JOMEHBI BEPXHETO YPOB-
H$1, KOTOphIE AeATCA Ha JOMEHBI OpraHM3aluit ¥ reorpaduyeckue fOMeHH. ['eo-
rpaduyecKre JOMEHEI MOTYT YCTAHARIMBATHCA AN KOXKNOM CTPaHBl M MACHTHOHU-
IUpYIoTCH KOROM K3 fByX 6yxB. B CIIIA roMeHE! BepXHero ypoBHS OGLIYHO 4B/~
0TCA AOMEHAMH OPraHM3alMil, KOTOPHM NPUHANJIEXUT CUCTEMA.

Huxe npuBefeHsl NpUMeEPhl JOMEHOB BEPXHEIO YPOBHSI:

¢ UK: I'eorpaduueckuit somMmed BenukoGpuranunm.
& JP: Teorpaduueckuit nomeH SrmoHuH.

& US: Teorpadpuyecxkuit nomeH CIIIA. BonbLinHCTBO JOMEHOB BTOPOIO YPOB-
Hx B gomeHe CIIIA coorBercTBylor wrataM (Hanpumep, US.TX). Homen
US ¥ noMeHB OpraHM3aliiil He CBA3aHKI.

¢ COM: KomMepueckue OpraHM3allvy, B OCHOBHOM OpraHM3aliMH, 3aHMMa-
1oiuecs GU3HeCOM.
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# EDU: Yue6Hsle 3aBefeHNs, B OCHOBHOM yuuBepcuteThl CIIIA.

¢ GOV: IIpaBuTenbCTBEHHBIE areHTCTBA, TAKME KaK MPABUTENBCTBA IUTATOB
U OTHAeNeHHA (eaepasbHOrO NPaBUTEILCTBA.

& MIL: BoeHnnle opraHH3aluu.
¢ NET: Oprannsanuu IoAfepXKHU ceTed, HanpuMep nposaiinepsl Internet.
¢ ORG: CMeulaHHEe OPraHU3aLlHH, TaKe KaK o61eCTBEHHBIE OPTaHU3alHH.

Tlon mOMEHaMH BEPXHEro YPOBHS HMEPApXHIO TIPOJOJLKAIOT JOMEHBI BTOPOro
ypopus. Hampumep, nomen whitehouse.gov ompezaesiser IOMEH BTOPOrO YPOBHS
Benoro JoMa B AOMEHE NEPBOTrO YPOBHS MPaBUTENBCTBA.

" DNS pacnipenesier uadopManuio oueHb d3bdeKTHEHO, Hanpassd HHpopMa-
1LIHIO TONIBKO TOMY, KOTO OHa WHTepecyeT. [Ipy mopcoeauneHny X Internet xaxmsiit
IOMEH PETUCTPHUpPYET CBOYM OCHOBHEIE cepBepsi DNS ¢ noMolbio LeHTpa InterNIC.
CepBephl, Ha KOTOPHIE HAJIATAETCA TIABHAA OTBETCTBEHHOCTH 33 JIOMEH, Ha3kIBa-
10TCA pyKoeodaugumu. TIpH NONYUYCHHH 3a1ipoca Ha MH(OPMALIHIO O host-KOMITbIO-
Tepe, KOTOpas HeM3BecTHa, cepsep DNS HanpaensAeT 3anpoc PYKOBOAAMIEMY Cep-
Bepy, OTBEYAIOLIEMY 33 NPEeJOCTaBIeHUe TOYHO! nHGOPMaLMU 0 HOMEHe, 3ampa-
IMBaeMylo nojs3oBareneM. [Ipy oTBeTax PYKOBOIALIETO CepBepa IOKAILHBIA cepBep
K3LIMpYeT BXOA IS GYIyWero MCIONb30BaHHuA. B cieaylolwiii pas, KOTAa JOKaIbHbLH
CepBep IONYYMT TAKOK Xe 3alpoc, OH BO3BPAILAET K3WMPOBAHHYIO MHGOPMALHIO.

DNS Takxe MCMOIb3YeT PEKYPCUBHBIE BOIPOCHI, HANPAB/IsAA BOIPOC CepBepY,
"KOTOpBIH MOXeT 3HaTh 0TBeT. Hanpumep, Aaxe KOPHEBBIC CEPBEPH He MMEIOT IO -
Holl uHbopMaLmy 060 BceX IOMEHAX, HO OHM MMEIOT YKA3aTeln Ha CepBEpH! J0-
MEHOB BTOPOTO YPOBHS M MCIIONB3YIOT MX MH(OpPMaUHIO.

Jnst perucTpaluy MMEHY HOBOTO JOMEHA CBSDKHTECH C LIEHTPOM InterNIC rouno
Tax, KaK BHI Jie/iaeTe 9To Juid monxydenus IP-anpeca. M3-3a npexHux 3noynorpet-
nennit Teneps InterNIC p3umaer miaty B pasmepe $50 3a perHcTpanmio UMeHH.
Dra rU1aTa MpeJHA3HAYEHA U1 PEJOTBPAIIEHMS "IPaBOBbIX GUTB", KOTOpBIE TIpO-
HCXOIAT, KOTZA, HANPHMep, KOHKYPeHT perkcrpupyer mcdonalds.com mnpexze,
yeM 370 AenaeT komnanna McDonald. ,

TIpu paspabotke nporpaMMHoro obecrievenus it PC, KOTOphle HCMOJB3YIOT
Internet, 4acTo MOXHO MCIIONb30BaTh GYHKUMH JUIA TPAHCIALUUM UMEH DNS 8
IP-anpeca, HO Bbl HE MOXeTe Y3HaTh moppobHocT Toro, xak DNS ynpasnser
TpaHcAAuMei. ECnu Bac MHTEPECYET AONOJHUTEbHAA HHPOPMalHd, 06GPaTHTECH
x noxyMenTaM RFC 1034 "Domain Names — Concepts and Facilities" 1 RFC 1035
"Domain Names — Implementation and Specification”, KOTOpEle ABIAIOTCA AOKY-
mentamu DNS.

Locryn K Internet ¢ nomouybto
nporokonos SLIP u PPP

Panee B 3T0# miaBe B pasjene "TIpoTokon ynpasaeHus nepesadeii/ IIporoxon
Internet (TCP/IP)" oGBACHAIOCE, YTO Da3AENCHHE CETH Ha YPOBHM IIO3BONACT
BumoHATH npoTtoxon TCP/IP B pasmmyHeix cpeaax. OaHuM u3 HauGosee momny-
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JSPHBIX CIIOCOOOB MOACOCAMHEHUA K Internet ABAAETCA NMOACOEAMHEHME depe3
MOJIEM C AUCKOBRIM HaGopOM C IOMOIUBIO NpoTokoaos SLIP u PPP.

Mpotokon Internet gns nocnegosarensHoro
KaHana (SLIP)

Iporokon SLIP no3sonser M30MHPOBAHHEIM hOSt-KOMITBIOTEPaM CBA3LIBATE-
¢ ¢ TCP/IP uepes TenedonHyI0 ceTh, DTOT IPOTOKON ONPEAETAET METOA pasbu-
CHHS AaTarpaMM Ha $peliMbl Py Tepefaye MxX 10 IOCHeA0BaTeAbHOMY KaHany #
YKa3hIBacT, KOIa 3aKaHYMBAETCA OJ[HA NaTarpaMMa M HaYMHACTCH Jpyras.

SLIP mockutaeT gararpaMmel B BHAE NOCHEA0BATEABHOCTE!H GANTOB M HCIIONb-
3YeT ABa CIEUUANbHLIX CHMBONA I YIIPABAEHUS TIOTOKOM JAaHHBIX;

¢ SLIP END — oauHOUHBIH GaliT ¢ JeCATHYHLIM 3HaYeHHeM 192, KoTophiil
OTMevaeT KoHell gararpaMMsl. [1pu npueme cumsona END npotokon SLIP
3HAeT, YTO 3Ta BCA JaTtarpaMma, M JA0CTaBiser ce [P,

4 SLIP ESC — onuHOYHbI GalT ¢ fecATHYHBIM 3HadeHueM 219. Mcnonsay-
©TCA IIA NEePEKITIoYeHus cuMBosIoB ynipaBieHust SLIP. Ilpu o6uapyxeHuy
CHMBOJA CO 3HaUYeHHeM oT 192 10 219 B rrocnenoBaTeIbHOCTH OChUTACMBIX
6aiitoB mocruaomuil mporokon SLIP npeoGpa3yer 3TOT CHMBOT B mOC-
JIe0BaTENbHOCTD U3 aBYX GaittoB. SLIP nmpeobpasyer cumson SLIP END B
TIOCAeNOBATENBHOCTD U3 UBYX OaHTOB C NECATUMHBIMH 3HaYeHHsaMHu 219 220,
a cumsol SLIP ESC — B moc/ietoBaTenbHOCTh M3 ABYX 6aiiTOB ¢ AecATHY-
HBIMM 3HauYeHuaMH 219 221. IIpu oGHAPYXEHMH STHX CHEHUATLHbBIX ABYX-
GalTOBHIX NOCIEOBATEALHOCTEH NpHuHUMalOIMit ipoToxon SLIP npeo6-
pasyer ux o6paTHO B 0HO6GaNTOBbIE 3HAYCHHS.

RFC ueTko ompenenser yeTsipe HeAOCTATKA NPoToKona SLIP, KOoTophie BEIAB-
JFI0TCH B TaKUX 06/1acTAX, KaK:

¢ Adpecayus. O6a xoMIbIOTEpA, CBA3aHHHE TI0 npoToKoay SLIP, momxHE
3Hate IP-ampeca npyr mpyra mns mapmpyrusauuu. KpoMme toro, korma
host-xomnslorep ucnonssyer SLIP 11s BEI30Ba MAPLIPYTH3aTOPa, MOXHO
AMHAMUYECKH ONPEAETNTD CXEMY aipecallvy, IS KOTOpoit Tpebyercs, YTo-
68l MapmpyTU3aTOp MHGOPMMPOBAN BEI3BIBAIOIIMA host-KoMIIbIoTep ©
ero IP-agpece. Ilpotoxon SLIP He npenocrasiaser MexaHu3Ma Ut 0GMeHa
anpecHol ungopManmeil MeXay host-KOMMEBIOTEPAMHU depe3 COequHEHHE
SLIP.

& HUoenmudurayus muna. Iporoxon SLIP He mMeeT NMONA THNA H, TaKUM
06pa3soM, He MOXET OIHOBPEMEHHO BBIIOIHAT: MHOTOYMCIEHHBIE IIPOTO-
KOJIBbL TI0 OfiHoM #1 ToM ke cBa3n. Hanpumep, PC, ncnonssytownit SLIP,
He MOXET IONCOeIUHMTHCS Yepe3 cepBep KOMMYHUKALIUN HM X CEPBEPY
NetWare ¢ noMouisio nporokona IPX, nu k Internet ¢ moMoImipio mpoTo-
xona TCP/IP.

& OGuapysicenue u Koppexyus owubor. B 1988 r. xorna 6sut omy6nuxosad RFC,
9Ta npobieMa 6b1a OCHOBHOM, M €¢ yIaiochk peinuth 6iarogaps nporpec-
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.CY B TEXHOMOTHH MOZeMOB. OOBIMHO MOXEM caM OOHapyXHBAeT M KOppek-
Tupyer ommbxu. Ecim He HCIONB3YETCA IPOTOKOA ¢ KOPPEKUMEH OlIH-
60K, COBDEMEHHEII MOAEM MOXET NOBTOPHO OTHPAaBUTH mMakeT Gosge 10
pa3 ¢ GHICTPOAEICTBIEM, KOTOPOE MOIEMBL uMeaH B 1988 r.

& Coxcamue dannvix. XoTs COBpEMEHHBIE MOAEMBbL 06/1a1a10T QYHKIMAMH CXa-
THSA JaHHBIX, KOMIIAHHH, KOTOPEIE pa3pabaTrBalOT IporpaMMHoOe obecne-
yeHue A AUCKoBoro Habopa, moayuwin 6ojiee COBEpUIEHHBIE BO3MOX-
HOCTH CXaTHs, paspaboraHHble crielansHo 11 npotokora TCP/IP. O6b4-
HO TIOTOKM IIAKETOB B ONXHOYHOM coeauHeHUH TCP uMelor Heckoibko
U3MeHsAoLMXca nonen B 3aronoskax IP u TCP, mosroMy npocroii anro-
PUTM CXKATHA MOXET ITOCHaTh U3MEHEHHBIE YAaCTH 3arOJIOBKOB, 4 He TOoj-
Hbie 3ar0JIOBKM. MeTox cxarus 3aronoBka Ban-fIko6ceHa (Van Jacobsen)
HCToNB3yeT ToT GakT, YTO, KaK MpPaBHiIo, MIS IOCIENOBATEIbHBIX AaTar-
paMM M3MEHSETCH TOJBKO KOJMMYECTBO TOCIEAOBATE/ABHOCTEH RaTarpaMM.

Tiporoxon SLIP omuceiBaercst B aoxymente RFC 1055 "Nonstandard for
Transmission of IP Datagrams over Serial Lines: SLIP".

Mesxy3nosoit nporokon (PPP)

Iporokon SLIP BHOIHE HOXXOMUT ANl YCTAHOBIEHUS OCHOBHOM CBA3M C UC-
KOBBHIM Hab0poM, HO HEOCTAaTKH B afpecauMy, MACHTHQUKALIMA TUNA U CXATHH
AaHHBIX AEJNAIOT €0 HeTHOKWM, MEeIUICHHBIM M TPYAHBIM B KOHOurypauun. g
yCTpaHEHHsI THX HeJOCTaTKOB B KauecTBe craniapra Internet Gwur paspaGotan
MexyanoBoit ipotokon PPP (Point-to-Point Protocol).

PPP ycrpansier Hepoctarku SLIP ¢ momouiso:

& IIpomoxoaa ypoens cessu dannsix. PPP HCIONB3YeT HEMHOTO M3MEHEHHYIO
BEPCHIO yTIPaBJIeHUA CBA3BIO JAHHHIX Beicokoro yposHsa (HDLC — High
Level Data Link Control) — MexAyHapOoOHOI'O CTaHAApTa VI repefay
AaHHBIX 110 TOCAeZ0BATENbHEM KaHalaM KoMMyHuKauuit, PPP no6asnser
[one MpOTOKOJIa, KOTOPOe paspelacT eMy Nepeaasarh TpadHK IId MHOTO-
YUMCNEHHEBIX NPOTOKOJIOB CEeTeBBIX ypoBHeH. KpoMe pellleHus npoGieMsl
unentrdukanuyn tuna, PPP na 6aze HDLC peinaer npo6remy obHapy-
XKEeHUA ¥ KOppeKuyM ommnbox.

& IIpomoxoaa ynpasaenus ces3vio. DTOT MPOTOKOI NpefoCTaBisgeT HHOpMa-
L[MIO YIIPaBJEHHA IS NI0CTeNoBaTeNbHOrO Xanana. OH UCTIONb3yeTcs IS
YCTAHOBKM COEAMHEHMA, KOHDUTYpallny napaMeTpOB KOMMYHUKAUMH, YII-
paB/eHNA U OTIAIKHY CBA3H U 3aKPhITHUA COeAMHeHHA. Bo BpeMs YCTaHOBKH
‘cBsa3u PPP MoxeT coIacoBarh CXaTHe JAHHBIX ¥ NpucBouth [P-ampeca mis
pelleHns 3THX pobiem.

& [Ipomoxoaoe cemegoeo ynpaeserus. OTH OTAIbHEIE TPOTOKO/LI HACTPanBa-
JOTCA IS KAXAOT0 IIPOTOKONIA CETeBOTO YpOBHA. [IpOTOKOIEI ceTeBOro ym-
paBnedus onpegeaens st IP, a taxke mia IPX, DECnet, AppleTalk,
Banyan Vines, Open Systems Interconnection ¥ HEKOTOPBHIX APYTHX CETe-
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BBIX poTokonos. RFC 1171 1 1172 onpenensior npoToKos ynpasneHns IP
(IPCP), xotopsiit mogzepxusaer IP.

TIpotokon PPP TexHuuecKku NpeBocXonuT nporokoa SLIP u 6mctpo obouren
ero no nonynaspHocTH. OQHAKO HEKOTOpHiEe CTaphie CepBEPH KOMMYHHKAUM¥ M
host-KOMABIOTEPH! ¢ IUCKOBEIM HaGOpoM afpeca moanepxusaior Tonkko SLIP. Tlpu
BHIGOPE IIPOTOKOJIA I AMCKOBOro Habopa XenaTelbHO MCIOMb30BaTh MPOTOKON
PPP.

Iins PPP 61u10 pa3paGoTaHO HECKONBKO PACIIMPEHHI, TAKMX KaK ONIUs Tpe-
aocTaBneHus aupecop cepsepos DNS, obecrneueHue GesonmacHod uaeHTHOHKA-
UMM TIONB30BATEN U Jaxe ofbefHHEHNE MHOrOYMCICHHBIX COSIUHEHUN B OXHO
JIOTUYECKOE coeuHeHue ¢ 6oee BRICOKOM TNOJIOCOH NpOonyCKaHus.

TIporoxon PPP onpeaenex B gokymente RFC 1171 "The Point-to-Point Protocol
for Transmissions of MultiProtocol Datagrams over Point-to-Point Links" u RFC
1172 "The Point-to-Point Protocol (PPP) Initial Configuration Options”.

Yro panbiue?

B aToif r71aBe BBl 03HAKOMMINCH C HEKOTODBIMH IETATAMH HM3KOIO YPOBHA,
KOTOpBle NO3BOJSIOT Internet (hyHKLUMOHHPOBATh, Y3HANH KAK OIpPEAENAIOTCH al-
peca Internet i Kakoe 3HaY€HHe VMEIOT HEKOTOPBIE MAaCKH MOACETH U CNELHMAb-
Hble anpeca. Byl nousn, noveMy nportoxon TCP/IP u cBA3aHHEBIE ¢ HUM NpPOTO-
KOJIBl COCTAaBNAIOT ocHoBy Internet, u to, kax DNS, SLIP u PPP noasonsior
HCIIONTB30BaTh €€.

Yro6 Gosblle y3HATh O PACCMOTPEHHBIX 3I€Ch BOTIpocax, o6paTuTecs K cie-
LYIOLMM MICTOYHMKAM:

& Tlpocmotpure RFC. B RFC 791, 792 u 793 npusegens: cpenenus o IP,

ICMP u TCP, yro faeT IOJHYIO KapTHHY TeXHU4eCKol moanepxkxu Internet.
& U1t Toro YTo6K HAITH COTHH Y3/IOB C IOTIOHHTENbHBIMU CBEACHUAMM 06 Internet,
BOCTIONB3YitTech anpecoM http://www.yahoo.com/Computers_and_Internet/Internet.
Web aBnsgerca ofHUM M3 JIYYIUKMX MCTOYHUKOB MHbopmauuu o6 Internet.

¢ JononHuTenbHyio nHGopMaLuio o GyHKIUHAX BLICOKOTO YPOBHA, TAKKX KaK
nepenaya daitnos n cryxt6a Web, a taxxke 06 ux sapucumoctn or TCP/IP
BH HaitjieTe B I1aBe 4.




http://pilger.mgapi.ru/metods/1422/seti1.zip
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