CeTeBble CAYXObI.
KAQCTEPb



KAQCTED

~ — 3TO rpynna m3 AByxX MAM DOAEE CEPBEPOB,
AEUNCTBYIOLLIMX COBMECTHO AAG OBecneyeHms
©e30TKA3HOM PABOThI HABOPA MPUAOKEHUMN NAM
CAY>XKO 1 BOCMPUHUMOAEMbBIX KAMEHTOM KAK
EAMHbIM DSAEMEHT. Y3Abl KAQCTEPA OObEAMHAOTCH
MEXKAY CODOM C MOMOLLLBIO AMNMAPATHbIX
CETEBbIX CPEACTB, COBMECTHO MCMOAb3YEMbIX
PA3AEAIEMBIX PECYPCOB U CEPBEPHOIO
NPOrPAMMHOIo obecnevyeHms.



- AA9 COEAMHEHUA OTAEABHbBIX CEPBEPOB B

KAACTEP NMPUMMEHAKOTCA BBICOKOCKOPLOCTHbLIE
KAHOAbI CBA3N.

- [1OAB3OBATEAU U [MPEUNAOCKEHUNA BUAAT NMX KAK

€AMHYIO BbICOKOMPOM3BOAMTEABHYIO M HOAEXHYIO
CUCTEMY.




B 30BUCMMOCTM OT HO3HAYEHMS
BLIAEASIOT TOU BUACD KAQCTEPOB.

= OTtkaszoycTon4dusbin KaacTep / High-Availability cluster
(HA)

OTO KAQCTEP BbICOKOM AOCTYMNMHOCTU, B KOTOPOM MPUM OTKA3E
OAHOrO CcepBepa ero PYyHKLMM NEPEHMMAIOT HO Ceb4
APYIMEe MALLMHbI B KAQCTEPE. TAKMM ODPA30M, CEPBMCHI M
MPOUMAOXKEHUSA MPOAOAXKAIOT PAOOTATL OE€3 OCTAHOBKM
OAAQroAQPS ANNAPATHOM M3BLITOYHOCTH. YTOObBI MOCTPOUTH
OTKA30YCTOMYMBYIO CTRPYKTYRY, TRPEOYETCT MMHMMYM ABC
AOU3NYECKMX CEPBEPA C CUCTEMAMM XPAHEHMI AOHHDbIX.




- KAaacTep ¢ 6araHcupoBKou Harpysku / Load
balancing cluster
B NpeAeAdXx 3TOro KAQCTEPA HATPY3KA, KOTOPVYIO
CO3AQOT CEPBUCHI U MPUAOXKEHUA, PABHOMEPHO
DACMNPEAEAIETCA MEXKAY AOCTYMHbIMMU
MOLLUMHAMMU. TOK MCKAIOHAETCSA MPOCTOM OAHOTO
CepBepPAqA, NOKA BTOPOU PABOTAET HA MPEAEAE
BO3IMOXHOCTEM. AAT PACMPEAEAEHNS 3AMPOOCOB B
KAQCTEPE MCMOAb3YETCA OAMH MAM HECKOABKO
BXOAHbIX BbIMMCAUTEABHbBIX Y3AOB, YEPE3 KOTOPbLIE
30A04M MEPEHAMPABAAOTCA C OAHOU MALLIMHBI HO

APYIYIO.



- Bbl4MCAUTEABHbIU KAACTep / High-Performance
Computing cluster
KAQCTEP NOCTPOEH HAO OCHOBE HECKOAbLKMX
cepBepoOB, 0ObEANMHEHHbBIX BBICOKOCKOPOCTHbIMM
AMHUAMM NEPEAOY M CNELMAAbHBIM [10. Ha
BbIXOAE ODPA3YETCH EAMHAA CMCTEMA AAS
KOMMAEKCHbIX BbIMMCAEHMN. KOXKAbIM CEPBEP B
TAKOM KAQCTEPE ODPADATLIBAET 3AAAQYY, KOTOPAY
OBTOMATUYECKM BbIAEAIETCH EMY M3 ODLLLETO
obbema paboThl.



BCromHumTe cepBEPHbIM MYA (1-1
CEMECTP)

~ C NYAOM Bbl 30MMCTBYETE M BO3BPALLIAETE BHELLIHME PECYPCHI / Y3AbI
B 1 13 NyAQ.

=  KAQCTEP-3TO HODOP Y3AO0B (KOMMBIOTEPOB, BUPTYAAbHbIX MALLMH),
KOTOPbIM MO3BOAIET OOCAYXKMBATb OOAbLLIEE KOAMYECTBO
OAHOBPEMEHHbBIX KAMEHTOB (MACLLUTAOUPYEMOCTb) N M3DEraTh OAHOM
TOYKM OTKA3A (OTKA30YCTOMYMBOCTb, M30bITOYHOCTb).



CereBble CAYXKObI U CETEBLIE
CEPBUCHI.

-~ CeTeBon CAY>KOOM HA3bIBAKOT COBOKYMNMHOCTbL CEPBEPHOM
M KAMEHTCKOM YacTen OC, NpeAOCTABAIIOLLMX AOCTYM K
KOHKPETHOMY TUMY PECYPCA KOMMbIOTEPA YEPES CETb.

~ CeTeBas CAY>KOA NPEAOCTABAIET MOAb3OBATEAIM CETU
HEKOTOPbIM HODOP YCAYT, KOTOPbIE HA3bIBAIOT TAKXKE
CETEBLIM CEPBMCOM (Service).



~ KaXKAQ9 CAY>KOQ CBI3AHA C OMNpPEAEAEHHbBIM
TUMOM CETEBbLIX PECYPCOB U/MAMU
OMNPEAEAEHHBIM CMOCODOM AOCTYNA K STUM
PECYPCAM.

-~ Hanpumep, NoYTOBAd CAYXKOA NPEAOCTABAJET
AOCTYN K MHODOPMALMOHHOMY PECYPCY CETH -
DAEKTPOHHbIM MUCbMOM.




[TOOTOKOA

- [TDOTOKOAOM HQA3bIBAETCH HODOP
MHCTPYKUMM, MO KOTOPbIM
NPOMCXOAMT B3AMMOAENCTBUNE
OAHOUMMEHHbIX YOOBHEN MOAEAU B
AOOHEHTCKMX OBM.



BLAblI CETEBbBIX MPOOTOKOAOB U MX CPOBHEHME

= 1PU3nM4eCcKkmMn ypoBeHb —p13MHECKAS CPEAT, B KOTOPOM
NOOMCXOAMNT OBDMEH MHADOPMALMEN. HO STOM YPOBHE
MNPOUCXOAMT NPEOBPAIOBAHNE DAEKTPUNYECKMX
MMMNYAbCOB B OMHAPHbBIM KOA (HYAUM U EAMHULLBI), M
nepeAaya Mx no NPOBOAAM HO OOAEE BbICOKMM YPOBEHD.

= 2KAHAABbHBIX YPOBEHb — 3AECH MHADOPMALMSA MOCTYNAeET
HQ XOCT AAS €€ OOpPADOTKM.

- 3CeTeBOU YPOBEHb — 3AECH NMOAHOMPABHbIM XO3IMHOM
aBAAETCH IP-aApeC, MAEHTMADULMPYIOLLIMI YXKE
MOAb30OBATEAS B TAODOABHOM CETU INternet.

= 4TpPAHCNOPTHbIM YPOBEHb —T1IPOTOKOA 3TOrO YPOBHS
CAEAMT 30 TEM, YTOObI MHCDOPMALMA AOLLIAQ B LLEAOM




B1AbI CETEBbBIX MPOTOKOAOB U UX CPOBHEHME

~ 5CeCcCUOHHbIM YPOBEHb — NPOTOKOAbI 3TOTO YPOBHS OTBEYAIOT 3C
NOAAEPXKXAHME CEAHCA CBA3U, CUHXPOHM3ALLMIO HOYOAQ M KOHLLA
CEQHCQA, NPOBEPKY MPAB AOCTYNA.

~ b6YpOBEHb NPEACTABAEHUSA — 3AECH NOCTYMMBLLIME AQHHbIE
AEKOAMPYIOTCA/KOAMNPYIOTCS, A TAKXKE
COKMMAIOTCH/PACMAKOBBIBAIOTCS, HO 3TOM YPOBHE MPOUCXOAUT
NepeBOA MHADOPMALMKM HA MOHATHbIM BpAy3epy UAM MPUAOXKEHMIO
A3bIK MAM, HOODOPOT, KpUNTOrpadomyeckme NpPeobpPA3OBAHMS
ACQHHbIX AAS UX OTMNPAOBKM HO DOAEE HM3KMMN YOOBEHD.

= 7TPUKAQAHON YPOBEHb — MPOTOKOAbI AQHHOTO YPOBHS PETNYAUPYIOT
B3OMMOAENCTBUE CETU M MOAb3OBATEASA, PA3PELLIAIOT MPUAOXKEHMIM
AOCTYM K O0pabOTYMKY 3AMNPOCOB bA, dDaMAOM 1 CETEBBIM
CAY>XXKOOM. 3AECH B CHMAY BCTYMAIOT MPOTOKOAbI BEPXHETO YOOBHS,
Takme kak HTTP, FTP, POP3, Telnet n Ap.



= HTTP — NpOTOKOA NepeAqYn AQHHbLIX B CETH
Infernet. OH MCMNOAB3YET KAMEHT-CEPBEPHYIO
MOAEADb, TO ECTb CYLLLECTBYET KAMEHT,
nepeAqioLLLUM 3AMPOC CEPBEPY, KOTOPbIM, B
CBOIO O4YEPEADL, OTBEYAET HA 3TOT 3AMNPOC. HA
NMPOUKAQAHOM YPOBHE, MOAAEPXKMBOAEMOM
DTUM MPOTOKOAOM, B KOYECTBE KAMEHTOB
MCMOAbB3YIOTCH, KOK MPABUAO, OpAy3epbl



= FTP — NpOTOKOA MepeAayn qOAMAOB.
CrapeunLUmnm NpOTOKOA, PA3PAOOTAHHbIM B
Ha4YaAe 70-X TOAOB, HE TEPIET CBOEM
AKTYOABHOCTU M B HALLM AHM. B HEM TAKXKE
MCMOAB3YETCA MOAEAb (KAMEHT-CEPBEPN. B
HOCTO4LLLEE BPEMS PA3PADOTAHO HECKOABKO
MOANOUKALMM AQHHOTO MPOTOKOAQ,
NOAAEPXKMBAIOLLIMX TYHHEAMPOBAHME
(3ALUMLLEHHYIO MEepPEeAAYY AOHHbIX) U
LLIMJOPOBAHME.




= DNS — cuctema AOMEHHbIX MMEH. AQHHbIM
MNPOTOKOA XPOAHUT MHQOOPMALMIO OO
MMEHAOX 3AMNPALLUMBAEMbIX MOAB3OBATEAEM

pecypcos U IP-aapecax,
COOTBETCTBYIOLLLMX MM.

- K npumepy, Bbl XOTUTE 3AMUTU HAO CAMT yandex.ru. BaLue yCTtpomcTtBo
He 3HAET, YTO TaKOE yandex.ru, TaK KAK B KAYECTBE AAPECT
HA3HAYEHMS, KOK Mbl PACCMATPUBAAM BbILLIE, MCMOAB3YETCH IP.
[ToaTtomy DNS obpaLLaeTcd K OAHOMMEHHOMY CEPBEPY, OTKYAC
NOAYYQET IP aApecC, MOCAE YEro OTNPABAJETCS 3AMPOC HA AQHHbIM
AAPEC M MPOUCXOAMT NEPEHAMPABAEHME HA HETO.

= SMTP - MOYTOBbLIM MPOTOKOA, MPEAHA3ZHAYEHHbIM
AAT ODMEHA SAEKTPOHHBIMU MUCbMOMM.



OCHOBY COBPEMEHHDbIX
KOPMNOPATUBHbBIX CETEN COCTABAFET
cTek NpoTokoAOB ICP/IP.

.(« =

T[P/ IP




OCHOBHOA MHODPACTPYKTYPHAOS
CeTeBA] CAYXXDOO

- — 3TO CAYXXOQ pa3peLleHns MMeH DNS, KOoTopasd TaKXKE COCTABASET
OCHOBY MHADPACTPYKTYPbl COBPEMEHHbBIX CETEMN.

-  Kpome 31om CAYXKDObl, O4EHb BOXKHYIO POAb B CETEBOMU
MHAOPACTPYKTYPE UTPAET TaKXKE CAY>XOa DHCP, npeAHA3HA4YEHHOS

AAS QBTOMATM3ALMM YIIPABAEHUI KOHAOUTYPALIMEM MPOTOKOAC
TCP/IP ceTeBbiX Y3AOB



[TooToKkOALI TCP/IP

~ - OCHOBQ pPABOTbl TAOOAABHOM CETU MHTEPHET. ECAM ObITh
boaee To4YHbIM, TO TCP/IP 310 CnMCcokK MAM CTek
MNOOTOKOAOB, A MO CYTH1, HODOP MPABUA MO KOTOPbLIM
MNOOMCXOAUT ODMEH MHADOPMALLMK (PEAAMIYETCH
MOAEAb KOMMYTALLMN MNMAKETOB).

- B MOAEAb CETU KPOME OCHOBHbIX MPOTOKOAOB TCP
(TPAQHCMOPTHLIM YPOBEHL) M IP (MPOTOKOA CETEBOTO

YOOBHS) BXOAAT MPOTOKOABI MPUMKAQAHOTO M CETEBOTO
YOOBHEMN



[IpoTokosbl TCR/IP




Y10 TOKOE NPOTOKOAbI TCP/IP

- TCP — Transter Conitrol Protocol. [1poToOkoA
VMNP OBAEHUS MepeAaden. OH CAYXKUT AAS
obecrnevyeHma M YCTAOHOBAEHME HAAEXKHOIO
COEAMHEHMA MEXAY ABYMSA YCTOOUCTBAMMU
M HOAEXHYIO NEPEAQYY AQHHBIX. [1pKM 3TOM
NPOTOKOA TCP KOHTPOAUPYET
OMTMMOAbHbBIM PA3ZMEP NEPEAABAEMOTO
MNAKETA AQHHbIX, OCYLLLECTBAI9 HOBYIO
MOCBIAKY NpKm cOoe nepeAaym.



Y10 TOKOE NPOTOKOAbI TCP/IP

- |P — Internet Protocol. MHTepHEeT NpOTOKOA
MAM QAPECHbIM MPOTOKOA — OCHOBQO BCEM
APXUTEKTYPbI MEPEAAYM AQHHLIX. [TOOTOKOA
IP CAYXKUT AAS AOCTAOBKM CETEBOTO NAKETA
ACQHHbIX MO HY>XKHOMY dApecy. [1pn aToM
MHODOPMALME PA3OMBAETCH HA MAKETHI,
KOTOPbIE HE3ABUCUMO MEPEABUTAIOTCH MO
CETU AO HY>KHOTO QApPECATA.



PopMATHI NPOTOKOAOB TCP/IP

-  PopmMaT IP npoTtokoAa
~ CYLLECTBYIOT ABO OPMATA AAA IP aapecos IP NpoToKoAQ.

-  Popmar IPv4. 310 32-OMTOBOE ABOMYHOE YMUCAO. YAOOHAT OopMa
3anmcu IP-aapeca (IPv4) 310 3anmcCh B BUAE YETBIPEX rpymn
AECATMYHBIX YMCeEA (OT O A0 285), PA3AEAEHHDBIX TOYKAMM. Hanprmep:
193.1/78.0.1.

- Popmar IPvé. 310 128-6mtoBoe ABOMYHOE YNCAO. KOk MPABUAO,
aApeca doopmarta IPvé 3anmMChIBAKOTCS B BUAE Y>KE BOCbMM rpyrn. B
KAXKAOM FPYyMne no YeTbipe LLIEeCTHAALLATEPUYHbIE LIUADPDI
PA3AEAEHHBLIE ABOETOYMEM. [Ipumep aspeca IPvé
2001:0db8:8503:08d3:1319:802e:0370:78889.




[ToOTOKOA |P

~  KQXKAbIM KOMMBIOTEP B CETU MMEIOT CBOM YHUKAAbHbIM AAPEC.

- [lepeacBaemas No CeETM MHADOPMALUG NEPEATETCH HE KOMMBIOTEPOM, KAK
TOKOBbIM, A NMPUAOXKEHUAMM, YCTAHOBAEHHbBIMK HA HETO. TAKMMIU MPUAOKEHUIMM
SBASIOTCS CepBeEP MNoYThI, BEO-cepsep, FIP 1 T.M. AAT MAEHTMADUKALLMK NAKeTA
nepeAaBaeMOn MHAOOPMALMM, KOXKAOE MPUAOXKEHUE MPUKPEMNAIETCS K
ONPEAEAEHHOMY MOPTY.B aapecHOM nakete B NPoTokoAe TCP/IP nogasageTtcH

eLle OAHQ CTpOKQA: NOPT.
- [lpumep:
- Source address (AApeC OTNPABUTEAS):
IP: 82.146.47.66
Port: 2049
- Destination address (AApPECNOAYYATEAS):
IP: 195.34 3828
Port: 53
~  CTOMUT 3aNOMHUTBL: |P_ aapec + HOMEP MOPTA — HA3LIBAETCA (COKET.

- B npumepe Boille: ¢ coketa 82.146.47.66:2049 naKeT OTMNPABAJETCA HO COKET
195.34.31.236: 53.




[1poTOKEOANIKEES

- [lpeAHA3HAYEH 3TOT MPOTOKOA AAL KOHTPOAS MEPEAQUM
MHJOOPMALMU U €€ LLEAOCTHOCTM.

-  Hanpumep, nepeAaBaemas MHpopMaALLMS PA3OUBAETCS HA
OTAEAbHbIE MAKETHI. [TAKETbI AOCTABAT MOAYYATEAIO HE3ABUCHMMO. B
npoLecce nepeaaim OAMH 13 NAKETOB HE NEPEAAACH. [TPOTOKOA
TCP obecrneymBaeT NoBTOPHbIE MEPEAQYM, AO MOAYYEHUI DTOTO
MNOKETA MOAYYATEAEM.

~  TPAHCMOPTHbIM MPOTOKOA TCP CKPbLIBOET OT NMPOTOKOAOB
JoU3NYECKOTro, KOHAABHOIO, CETEBOIO YPOBHEMN, IP MpobAEMbI U
AETAAU NEPEeATYN AQHHBIX.



Crek npotokoaos TCP/IP

CTeK NpOTOKOAOB PYyHKUUU lNpoToKoAbI
TCP/IP

PaGota BOALLUMHCTBA CETEBLIX NPUAOXKEHUM HTTP, RTSP, FTP, DNS
TPAHCMOPTHLIX YPOBEHL | [MPAMAS CBA3b MEXKAY KOHEYHBIMU NYHKTAMM TGP UDP. SCIP; DECP
U HOAEXHOCTb

MexceTteson ypoBeHb OnpeAeAeHUE MapLIpyTa U AorMyeckas IPv4, IPvé,
aApecaums ICMPv4, ICMPvé

YpoBEeHb CEeTeBoro Pusmyeckas aapecaums Ejhernet, |EEE 802.11
AOCTYNA Pabota co cpeAoi NepeAqin, CUTHAAGMM U Wireless Ethemet, SLIP,

ABOMYHbBIMM ACHHBIMM Token Ring, ATM 1 MPLS,
OUBUHECKA CPEAT U

NPUHLMMLI KOAMPOBAHWS
mHbopmaumu, T1, El




