Copep:xxaHue
BBEJTEHUE .u.uaeeeeeesesessrnsssssssssssssessssssssssssssssssssssssssssassassassassassassassassassassassassessessessssssesssssssessssssssssassasss 5

JIABOPATOPHAS PABOTA Nel Co3nanue mociiea0BaTeIbHOI0 cepBepa ¢ YCTAHOBJICHUEM
JOTHYECKOT0 COCAMHEHMSI TCP couuvrriiiiisnniiiiiisniicnsssnnnncssssssrossssssnacssssssssssssssssssssssssssssssssssssssssssssssssssssssens O

1.1  Crex nmpotokosioB TCP/IP. Ucropust u mepciieKTHUBBI CTEKA TCP/IP ......ooiiiiiiiiiiiiicee e 6
1.2 Crpykrypa creka TCP/IP. KpaTkast XapaKTEPHUCTHKA TPOTOKOJIOB ........veiviereerresreesseeseesseessesssesseesseessasseessesssssseessessessessennns 7
DO I 1 {0 To ) 00 (M N ) USRS 9

1.4 VYcranosienue TCP-coeauneHuii
1.5. AnroputM paboThI [TOCIEI0BATEILHOIO CEPBEPA C YCTAHOBICHUEMIIOTMYECKOTO COCMHCHHUSI

1.6 Meroauyeckue ykazaHus [10 CO3JAHUIO [IOCJIE0BATENBHOIO CEPBEPA CYCTAaHOBIEHUEM Jlorudeckoro coequnenus (7CP)

12
DR 03 910710:3 20 071 1293 0 (S T: D 21 204 6 GO O PO TP PRRP P UPRTRROP 19
1.8 KOHTPOITBHBIC BOTIPOCKL. .. ..cuveeuteeurieeenteentteutenteenseeutesseensessaesueestesasesheenteesseeseeteeasesbeenbeesseshee bt eas e saee bt eatesbeenbeeaseentenbeentesanenbeen 20

JIABOPATOPHAS PABOTA Ne2 Co3nanue 1nocJie10BaTeibHOI0 cepBepa 0e3 yCTaHOBJICHUS
JOrHYECKOT0 COCUHEHHS UDP ....cnuuiinniiiiiiiiiiiiiininnennnnennneeisneiisneesssescsssessssssessssesssssssssssesssssees 22

2.1 TIPOTOKOIL UDP ..ot e bbb e b e bbb sa e aa e eanesae s 22
2.2 COKETBI JICUTATPAMM ......eeuverurerueenteesseseeenteensesseenseesesseensessesueesseassesaeesseenseastenseensesssesseansesaeesseenseessesheensesaseaseensesnsesseensesanessean 22
2.3 AnroputM paOoThI ITOCIEI0BATENHFHOTO cepBepa 0€3 YCTAHOBIEHHUS JTOTHYECKOTO COCIIMHEHYS ....eouvenvrenreenreanrenreenvennenaees 23

2.4 MeroauuecKne yKa3aHus IO CO3[aHUI0 MOCIIeI0BATEIFHOTOCEpBEpa 0€3 yCTaHOBIICHHS JJorndeckoro coeauaeHust UDP 24

2.5 HunuBunyanabHbIE 3aJaHUS

2.6 KOHTPOIIBHBIC BOTIPOCKL......eueettenteeutestteteenteastenteensesutenseaasesute st esseaeeeaseemseastenseemseasee bt emsesaeesbeen bt eaeesheemseaate bt enseenseabeenseeanenaean

JIABOPATOPHAS PABOTA Ne3 Co3znanue napaJjjieIbHOr0 MHOTONIOTOYHOTO cepBepac
ycTaHOBJIeHHEM JIOTHYECKOTO COETMHEHHUA TCP ...cuueeereneiiinniiinriinriierinnnccsnencnsnnicssnnscssnencssneness 30
31 TIOTOKH ...cuieiteiteeee ettt e b bbbt e et et et e s e s e b et e b e b e b b e b e s b e b e b et et e b e ae b e a e aennens

3.2 IIpenmymiecTBa MHOTOIIOTOYHOCTH
3.3 IIpenmyriecTBa U HEAOCTATKM MHOTOMOTOKOBBIX ITPOLIECCOB
3.4. Anroput™m pabOTHI MApaIIeTLHOTO (MHOTOTIOTOYHOTO) CEpPBepa C YCTAHOBIICHHEM JIOTUYECKOTO COSTUHEHHUS ................. 33

3.5. MeTOﬂI/I‘ICCKI/IC YKa3aHud 10 CO3IaHUI0 MTapaJuI€JIbHOIO MHOI'OIMOTOYHOI'O CEPBEPA C YCTAHOBJIICHUEM JIOTUYECKOT'O

COCIMHEHUST TCP ..ottt et b et e sa et e s bt e bt et sae e bt eab e sae e bt ennesaeenne e e naee 34
IO 05 91071:37 01 076200093 020 (S D 2 0 7 0 QOU U OO O OOO O OO T T  OO TR O UTUPUTUPRUPRRPPROP 39
3.7  KOHTPOIIBHBIC BOTIPOCHL. ... euuveuttenteeutesttenteenseastenteeusesueentesasesseenseaasesheenseeasesaeenteeatesaeentesaeesheen bt easeshee b e easeaaeenbeeasesueenbeennesueansenan 42

JIABOPATOPHAS PABOTA Ne4 Co3zpanne napajjieJibHOr0 MHOTOIIPOLIECCHOTO cepBepac
YCTaHOBJIeHHEM JOTHYECKOT0 COCTUHEHMS TCP ...uuucnneirvnnriineriinerinnerissnenissnnncssnencssnescssnnncsnescsnneec 44

4.1 OCHOBHBIC CBEHECHUS O TIPOTIIECCAX ..vvveereerereensreensuesnsesssseessseensessnsessssesssseessssensesensessssessnseensssensessnsessnsessoseessseenseesssesssseesnseense
4.2 COBIAHME TIPOTICCCOB ....veeuvererirteenteeuterteenteenteaseeteesesueeseeasesheesbeeateeaeeabeea bt eat e bt eateaaeenb e et e shee s bt emt e eaeesbeemteeuteebeemteeanenbeenbeeanenbean
4.3  Pa3nuyue MEXIY MPOILECCAMU M TTOTOKAME .....eeetteruteeruteenteeatteateesateesaseesseeanseeaseesateesaseenaeeabeeaabeesateesaeeenbeeenbeesbeesaneenaneanne

4.4  AnroputM padoThl MapajiedbHOr0 (MHOTOIIPOLIECCHOTO) CepBepa CYCTaHOBICHHEM JIOTUUECKOTO COSIMHEHHUS

4.5 MSTO,E[I/I‘IGCKI/IG YKa3zaHus 110 CO3JaHUIO IIapaJlJICJIbHOI'O CEPBEpPaA C YCTAHOBJIICHHUEM JIOTUYCCKOTI'O COCAMHCHU A TCP,

UCTIONB3YIOIIETO OTACNBHBIN HpoLece Il 00PAOOTKH 3aAMPOCOB KIMEHTA. ....c.veverrerrerrenrerrentensensensensensensensensensensessessensensens 48

4.6 VIHIUBHUITYATIBHBIE BAMAHI ..eeuveenreeurestenteenteeseenteesesseeseesesstesseessesueesseenseeseenseansesseesseensesueesseensesssesseensesnsesseensessesseensesneessen 55
4.7 KOHTPOIIBHBIC BOTTPOCBI ..cuveuveveerterssesteesseessesseensesnsesseensesssesmeensesssessessseensesssenseensesssessesnsesssessesnsesssessesnsesseesseensesssesseensenseesseen 58
JIJABOPATOPHAS PABOTA NeS Co3zpanue 0AHONMOTOKOBBIX NapaJuiebHbIX cepsepoB TCP .59
5.1  OIHOMOTOKOBBIC TAPATIICITBHBIC CEPBEPBL. ... ..eeutteureeteeanseeauteeauseesseeaseeaseeanseaanseansesanseeanseesaseeanseaseeanseeanseeanseeanseenseesseesanes 59
5.2 VICTIONB3OBAHUE (DYHKIIIH SCLECT ... .vitieiieiiiieietieteeiee it e ettt et et esteeeteette bt estesaeesbeensesseenbeessesseenseenseessasseensesnsansennsesneansenns 60

5.3 Meroauueckue YyKazaHus 110 CO3AaHUI0 OHOIIOTOKOBOI'O NapalICJIbHOTO CEPBEPaA C YCTAHOBJIICHUCM JIOTHICCKOI'O

COCIIHEHISL ....vvevviinriiutintiete et sttest et saee bt e st eas et e eaaesasesa e eab e s bse s b e e sb e s as et e esb e eabe s b e e ab e s bbesae e b e s abe s b e e b s ebbesbse b e embesasebeenbesanesaeennesas 62
ORI 4029207123701 7400092 00 (SR T: D 211 4 0 QOO OO UURRT 66
5.5  KOHTPOTBHBIE BOIIPOCHBL. .. ..eeuteeutteutientetenteeenteeseseensreesseesseesaseesustenaetesseesebeesaseenastenseeemseesaseesastenuetenbeeembeesmteesuneenuneeaneesaneesanee 68

JlaGopaTtopHas padora Ne6 Co3nanne napaijieibHOT0 cepBepa ¢ yCTAHOBJIECHUEM JIOTUYECKOT0
COEIMHEHHUSA C IOMOIIBIO MYJIA MOTOKOB/TIPOIECCOB..cucteerssssssessssssssesssssssassssssssssssssssssssssssssssssssssssssnes 09



6.1

TTYTT TIOTOKOB/TIPOIIECCOB ....vevvevtenventestestetetesentessensessessensessessensessessassassessessensensensensensansessensensensensensensensensensensensensensensansensens 69

6.2 MeTtoaudeckne yKazaHuUs TIO CO3JAHUIO TTapalljIieIbHOTO cepBepa C yCTaHOBIIEHHEM JToTndeckoro coennuenust TCP,
UCTIOJIB3YHIOILIETO ITYJT TOTOKOB JIJIsl OOPAOOTKHU 3AIPOCOB KITUEHTR. ... vvevveeeeeerenveeerasseaseassesseesseessesssasseansasssesssessesssassessenses 70
6.3 VIHIVBUITYAITBHBIC BAIAHIST «..uveeuveererteenteesresseenteessesueentesseesseensesssesseessesssesstensesssesseensesssesseensesssesseensesssesueensesnsesseensesnsesseensene 72
6.4 KOHTPOIIDHDBIC BOTIPOCHL. c...cuvvenveeuteurenteenteesseaseentesusesseentesssesseesseassesheesbeeesesaeeateeatenseeabesasenbeen bt eabesbeen bt eatesbeemtesasesueenbesanesbeansennn 74
JIATEPATYPA ..ottt et a ettt e a e b s e bbb e bbb et e b e b e b e s e s ennes 75






BBEJAEHUE

JMucnumimaa «KomnbsroTepHbie ceTn» sBIISETCS 0a30BOM B IIUKIIC JUCIMUILIMH,
OPUEHTUPOBAHHBIX HA NPUMEHEHHUE CETEM M CETEBBIX TEXHOJOIMH B PELICHUU
MpOo(EeCCHOHANIBHBIX 3a7a4, M3y4yaeMbIX CTYJEHTaMH Ha MOCJIEeAYIoOMUX Kypcax
oOydeHus mo crnenuanbHOCTH «MHPOpMAIMOHHBIE CUCTEMBI M TEXHOJOTHU (B
SKOHOMHUKE).

[{enp U3y4yeHNs: JAHHOW AUCLMIUIMHBI — OBJIAJEHUE 3HAHUSIMHU HCIOJIb30BaHUS
CETEBBIX CPEIACTB M 0a30BBIX TEXHOJOTHM NPOrpaMMHUPOBAHUSI, a TaKkKe
MpUOOPETEHUSI  OCHOBHBIX  HABBIKOB  pa3pabOTKM  TPOrpaMM  CETEBOTO
B3aUMO/JICUCTBUS, JIJI1 UCIIOIb30BaHUS IIPU Pa3pabOTKE CETEBBIX MH(OPMAIIMOHHBIX
TIPUIIOKEHUM.

JlabopaTopHbIi MPAaKTUKYM OPHEHTHPOBAH Ha MpUOOpETEeHUEe CTyAeHTaMu
3HAHUW W 0a30BBIX HABBIKOB Pa3pabOTKU MPOrpaMM CETEBOT0 B3aUMOJCHCTBUSI,
MOJyYEHHUE HABBIKOB MPOTrPAMMHOM peanu3aluyd MPOTOKOJIOB CPEHETO U BEPXHETO
ypoBHs cTeka npoTokonoB TCP/IP, a Takxke omnbITa pelieHus: MPaKTHYSCKUX 3aJ1ad Ha
OCHOBE TEXHOJOTUM pa3zJieicHus (GYHKIUNH MEXIy KIMEHTOM M CEPBEpPOM, 4YTO
ABJISIETCA OCHOBOW OPraHU3allKi apXUTEKTYPbl KJIUEHT-CEPBEP.

B wMarepuanax mnpakTUKymMa pacCMAaTPUBAIOTCS METOJAWKA W IIPUHIIUIIBI
MMPOrPaMMHOM peaIM3aluy MOCIEA0BATEIBHOTO0, MAPAJUICIIBHOIO WM MapasuleIbHO-
MOCIIEI0BATEILHOIO KJIIMEHT-CEPBEPHOTO B3aUMOJICHCTBUA. 3HaYUMOCTh
MPOrPaMMHBIX PEIIEHUN, NPEACTABICHHBIX 3/1€Ch, BECbMa CYLIECTBEHHAs, IOCKOJIbKY
MPOrpaMMHUPOBAHUE  PACCMATPUBACTCS €  NPUMEHEHHEM  HU3KOYPOBHEBBIX
MPOTPaMMHBIX  aOCTpakIuid, 4YTO TO3BOJIIET JOCTATOYHO XOPOIIO HU3YYUTh
¢u3MUEeCKyl0 OCHOBY TMPOIIECCOB W  METOJOB B3aMMOJICUCTBHUS  y3JI0B B
KOMIIBIOTEPHBIX ~ CETSIX. PaccMOTpeHHbIE CXE€Mbl W aJTOPUTMBI  CETEBBIX
B3aMMO/JICHCTBUN JIAIOT TMPEJICTaBICHUE O Oa30BBIX KOHIICMIIMAX, TMOJOKEHHBIX B
OCHOBY CEPBEPHBIX pa3pabOTOK W OpraHU3alMi CHHXPOHHBIX B3aMMOJEHCTBUI
MPWIOKEHUN, (OPMUPYIOT OCHOBY JUJIsi TOHMMAHHSl apXUTEKTYPHBIX MPUHIIMIIOB
pa3pabOTKM  COBPEMEHHBIX  PACMIPENCICHHBIX  MHPOPMAIIMOHHBIX  CHCTEM,
CIOCOOCTBYIOT 00Jiee YETKOMY U JIETAIbHOMY MTOHUMAHUIO OCHOBHBIX JITOPUTMOB U
METOJI0OB OpraHH3allMi B3aUMOJICHCTBHUS pacHpeleieHHbBIX OOBEKTOB U CIYXKO
WH()OPMAITMOHHBIX CUCTEM.



JIABOPATOPHAS PABOTA Nel Co3nanue nocJjie10BaTeJIbHOTO cepBepa ¢
YCTAHOBJICHHEM JIOTH4YecKOoro coequnenuss TCP

Heab padoTbl: H3YyYUTh METOABI CO3/IaHHUSI CEPBEPOB C YCTAHOBICHHUEM
jgoruyeckoro coeauHenus: TCP, ucnonb3ys aaropuTM Mocie10BaTeIbHOM 00paboTKH
3ampoCoB.

1.1Crex nporokosioB TCP/IP. Uctopus u nepcnexkruBsbl creka TCP/IP

llpomoxon — HaOOp mpaBuiI U AeHCTBUHN (0YEPETHOCTH JCUCTBU), TTO3BOJISIO-
UK OCYILECTBIATh COEIMHEHUE U OOMEH JaHHBIMU MEXAY JIByMs U Oojee BKIIIO-
YEHHBIMU B CETh YCTPONWCTBAMU.

Cmex npomoxonoé — HAOOP MPOTOKOJIOB PA3IMYHBIX YPOBHEH, JOCTATOYHBIN
JUTSl OpraHU3allMy B3aUMOJICUCTBUS B CETH.

Transmission Control Protocol/Mnmepnem Protocol (TCP/IP) — 3T0 IpOMBIIII-
JICHHBIN CTaHJAPT CTEKAa MPOTOKOJIOB, pa3pa0O0TaHHBIN JJIs TI00ATBHBIX CETEH.

ArentctBo DARPA (Defense Advance Research Projects Agency) pa3pabora-
7o crek TCP/IP (Transmission Control Protocol/Muatepuer Protocol) mist o6benvne-
HUS B CEThb KOMIIBIOTEPOB PA3IMUHBIX MOAPA3ACICHUN MHUHHCTEPCTBA OOOPOHBI
CLIA (Department of Defence, DoD) B 70-x Tomax mpouuioro Beka. B Hacrosiee
Bpems ctek TCP/IP gBnsieTcss caMbIM MOMYJISIPHBIM CPEICTBOM OpraHU3al[MH COCTaBHBIX
cereil. Jlo 1996 rona GeccriopubimM muaepom Obl cTek npoTokosos [PX/SPX komnannn
Novell, HO 3atem kapTuHa pe3ko u3MmeHunach — ctek TCP/IP mo Temmam pocta yucia
YCTaHOBOK HAMHOTO CTaJl ONepexkaTh APYyTUe cTekH, a ¢ 1998 rona BeIen B IUACPHI U B
abCOJIIOTHOM BBIpaKEHUHU.

Crangaptel TCP/IP omyOJIMKOBaHbI B CEpUU JOKYMEHTOB, Ha3BaHHBIX Request
for Comments (RFC). JlokymenTbl RFC onuchIBalOT BHYTPEHHIOO paboTy cetu Mn-
meprem. Hekoropble RFC ONMUCHIBAIOT CETEBBIE CEPBUCHI MIIM MPOTOKOJIBI U UX pea-
JM3ALUI0, B TO BPEMS KaK Jpyrue 000011arT yCIOBUS NPUMEHEHUS.

Jlmmupyrorast poiib creka TCP/IP 00bICHSIETCSI CIETYIONTIMH €0 CBOMCTBAMMU:

1. D10 Hanboree 3aBEpLUICHHBI CTaHAAPTHBIA U B TO K€ BPEMS IOIYJIAPHBII

CTEK CETEBBIX MPOTOKOJIOB, UMEIOIUI MHOTOJIETHIOIO HCTOPHIO.

2. Tloutu Bce GomplKe ceTH MEPENalOT OCHOBHYIO YacTh CBOETO Tpaduka ¢ Io-

Moribto ipotokona TCP/IP.

DTO METOJ MOJIYUEHUS JOCTyNa K ceTu Mumepnem.

4. DTOT CTEK CIIy>KMUT OCHOBOM JJIsl CO3/IaHUSl UHIMpaHem — KOPIIOPATUBHOM CETH,
UCIIOJIb3YIOIIEH TPAHCIOPTHBIE YCIYTU CETH MumepHem W THIIEPTEKCTOBYIO
TexHosoruro WWw.

5. Bce coBpemennsle omnepannoHHbie cuctembl (OC) moaaep:KUBarOT CTEK
TCP/IP.

()



6. DTO rudkast TEXHOJOTUA JJIsl COEAUHEHUS PA3HOPOIHBIX CUCTEM KaK Ha YPOBHE
TPAHCTIOPTHBIX MOJICUCTEM, TaK U HA YPOBHE MPHUKJIIAHBIX CEPBHUCOB.

7. OT1o0 ycToitumBas macmradupyemasi MexIaThopMeHHas cpeaa Ui IpuiioxKe-
HUM KIIMEHT-CEPBEP.

1.2Crpykrypa creka TCP/IP. KpaTkasi XapaKTepucTHKA POTOKO0JI0B
Crpykrypa mnpotokosioB TCP/IP mpuBencHa Ha pucyHke 1. IIpoTokoss
TCP/IP nenstcsi Ha YETHIPE YPOBHSI.

7
HTTP, SNMP | FTP | telnet | SMTP | TFTP |
6 HTTPs
5
TCP UDP Il
4
ARP
3 IP ICMP RIP OSPF RARP m
2
He pernameHTnpyeTcs v
1 Ethernet, Token Ring, FDDI, X.25, SLIP, PPP
YpoBHU YpoBHU
Mmogenu cTeka
oSl TCP/IP

Pucynox 1 — Crex TCP/IP

Camprii HKHUN (ypoBeHBb [V) COOTBETCTBYeT (U3MUECKOMY M KaHAITLHOMY
ypoBHsM monenu OSI. DTot ypoBeHb B ipoTokonax I'CP/IP He pernaMeHTHpYeTCH,
HO TIOJJICPKUBACT BCE MOMYJISAPHBIC CTAaHAAPTH (PU3NUECKOTO M KAHAITBHOTO YPOBHS:
JUIsL JIOKaJIbHBIX cetert 310 Ethernet, Fast Ethernet, Gigabit Ethernet, 10GEthernet,
100GEthernet, 100VG-AnyLAN, Token Ring, FDDI, nns T1i00ajdbHBIX CeTEeH —
IIPOTOKOJIbI COEIMHEHUN «TOoUKa-TouKa» SLIP u PPP, npOoTOKOJIbI TEPPUTOPHAIBHBIX
ceTel ¢ komMyTalen maketoB X.25, Frame Relay. PazpaboTana Takke crieluaibHas
crienuduKkaius, Onpenaessonias HCHoJib3oBaHue TexHonorun ATM B KauecTBe
TpPaHCIIOpPTa KaHAIBHOTO YpOBHS. OOBIYHO MpU TOSBJICHUM HOBOM TEXHOJOTUHU
JIOKaJIBHBIX WJIM TJI00ANBHBIX ceTell OHa ObICTpo BKitovaercst B crek TCP/IP 3a cuer
pa3pabOTKN COOTBETCTBYIOIIETO0 RFC, ONPEACNSIONero METOJ HWHKAICYJISIAH
1akeToB /P B ee KaJIphbl.

Crnenytommit  ypoBeHb (ypoBenb III) — »3TO ypoBeHb MeXCETEBOTrO
B3aMMOJICUCTBUA, KOTOPBIM 3aHUMAETCA IIepeladell MakeTOB C MCIIOJIb30BAHUEM
Pa3IIMUHBIX TPAHCIOPTHBIX TEXHOJOTUM JIOKAIBHBIX U TEPPUTOPUAIBHBIX CETEH,
JIMHUM CIIEIMAIIBHOM CBSI3U U T. II.

B xauecTBE OCHOBHOTO ITPOTOKOJIA CETEBOTO YPOBHs (B TepMHUHax moaenu OSI)
B CTEKE HCHOJIb3YETCSl MPOTOKOJ [P, KOTOPBbIM H3HAYAIBHO ITPOCKTUPOBAJICS Kak
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MPOTOKON TEpPEeAayd TMAaKeTOB B COCTaBHBIX CETAX, COCTOSIIUX U3 OOIBIIOTrO
KOJIMYECTBA JIOKAJIbHBIX CETEeH, OOBEAMHEHHBIX KaK JIOKAJIbHBIMU, TaK U
rio0anbHbIMU  CBSI3SIMU. [loaToMy mpotokon [P xopomo padoTaer B CETAX CO
CJIIO)KHOW TONOJIOTMEHN, PAUMOHAIBHO HCIOJIb3Yys HAJIMYUME B HHUX IOJCUCTEM H
SKOHOMHO pacxojlysi MPOIYCKHYIO CIHOCOOHOCTb HU3KOCKOPOCTHBIX JIMHHUM CBSI3HU.
IIpoTokon [P sBnsgercs AeuTarpaMMbl IPOTOKOJIOM, TO €CTh OH HE TapaHTUPYET
JIOCTaBKY IIAKETOB JI0 y3JIa HA3HAYEHHUS, HO CTapAETCsl 3TO CHEINATb.

K ypoBHIO MeXCeTeBOro B3aUMOJIEHCTBUS OTHOCATCS U BCE IPOTOKOJBI,
CBSI3aHHBIC C COCTABJICHUEM M MOAM(UKANMEH TaOIUIl MapIIPyTHU3AINHU, TaKHe Kak
POTOKONIBI cOopa mapmpytHOit nHpopMmanuu RIP (Routing UuTteprer Protocol) m
OSPF (Open Shortest Path First), a Takke MPOTOKOJ MEXCETEBBIX YIPABIIIOMINX
coobumenuit ICMP (Internet Control Message Protocol). TlocaeaHuii mpoTOKOI
npenHa3HadyeH A1 oOMeHa nHpopmarueil 00 ommuOKax MeXIy MaplIpyTH3aTOpaMu
CETU U Y3JI0M — MCTOYHHMKOM Tmakera. C MOMOIIbIO chenuaibHbix naketoB [CMP
COO0IIAeTCs] 0 HEBO3MOKHOCTU JIOCTABKU TMAKeTa, O MPEBBIIEHUU BPEMEHU KU3HU
WIM TMPOAODKUTENBHOCTH COOpKHM TMakeTa u3 (parMeHToB, 00 aHOMaJbHBIX
BEJIMUMHAX I[apaMeTpoB, 00 HW3MEHEHMH MaplipyTa TMEpechbUIKM ¢  THUIa
0OCJTy’KUBAaHUS, O COCTOSIHUW CUCTEMBI U T.II.

Crnenytomuii ypoBeHb (ypoBeHb II) Ha3piBaeTcss ocHOBHBIM. Ha sToM ypoBHE
(GYHKIMOHUPYIOT MPOTOKOJ yripaBlieHus: nepenayedt 7CP U mpoTOKON JehTarpaMm
nonw3oBatenss UDP. Tlpotokon 7TCP ofecnieunBaeT HaACKHYH TMepeaady
COOOIICHUI MeXAy YJaleHHbIMH MPUKJIAJAHBIMUA MPOLECCAMU 32 CUET 00pa3oBaHUs
BUPTYyalIbHbIX coeauHeHui. [Iporokon UDP oOecnieunBaer nepeaady HpHUKIaJIHbBIX
MAaKETOB JACHTAarpaMMHBIM CIIOCOOOM, Kak U [P, HO BBINOJIHSET TOJBKO (PYHKIIHU
CBA3YIOLIETO 3BEHA MEXKIY CETEBBIM MPOTOKOJIOM U  MHOTOYHCICHHBIMH
MPUKIIATHBIMU [IPOLECCAMM.

Bepxuuii ypoBenb (ypoBeHb I) Ha3bIBaeTCsi MPUKIAIHBIM. 3a JOJTHE TOJIbI
UCIIOJIb30BAHUSL B CETSAX PA3JIMYHBIX CTpaH W opraHusanuii crexk 7CP/IP Hakonui
00JBIIOE KOJUYECTBO MPOTOKOJIOB W CEPBUCOB NPHUKIAAHOTO YpoBHSI. K HuM
OTHOCSITCSl TAKHE LIMPOKO HCIOJIb3yEMBbIE MPOTOKOJIbI, KaK IMPOTOKOJ KOMUPOBAHUS
daitsioB F'TP, pOTOKOJ 3MYJILIUU TepMUHalA telnet, mouTOBbIN mpoTokosl SMTP,
UCIIOJIB3YEMBbI B 3JIEKTPOHHOW I0YTE CeTH MHmepuem, TUIEPTEKCTOBBIE CEPBUCHI
JI0CTyna K yHOaldeHHOW wHopManuu, Takue Kak WWW, wm wmHOTHE Ipyrue.
OcTaHoBUMCS HECKOJBKO MOAPOOHEE HA HEKOTOPBIX U3 HUX.

[Ipotokon mnepecvuiku aiinoB FTP (File Transfer Protocol) peamusyer
yAaJleHHbIH foctyn K aimy. s Toro 4ToObl 00€cTeunTh HAIEKHYIO Tepeaady,
FTP ucrtionp3yeT B KAYECTBE TPAHCIIOPTA MPOTOKOJ C YCTAHOBJICHUEM COCIMHEHUM —
TCP.Kpome nepecbuiku (haidnoB npoTokon FTP npeaaraet u Ipyrue yCIIyTH.

B creke TCP/IP npotokon FTP npenjiaraeT HauOoJjee MUPOKUA HAOOp yCIyr
mia pabotel ¢ (dalmamMu, OAHAKO OH SBJISETCS M CaMbIM  CIOXHBIM IS
nporpamMmupoBanus. [Ipunoxkenus, KOTOPbIM HE TPEOYIOTCS BCE BO3MOKHOCTH FTP,
MOTYT UCIIOJb30BaTh JPYrou, Oojee HSKOHOMHYHBIM MPOTOKOJI — MPOCTEHIINI
npotokon mnepecbutku  daiinmoB TFTP (Trivial File Transfer Protocol). 3tot
IIPOTOKOJ PEANU3yeT TOJbKO nepenady (aioB, MPUYEM B KAYECTBE TPAHCIIOPTA
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UCIIONBb3yeTcs Ooee mpocToi, yem 7CP, mpoToKon 0e3 YCTAaHOBJICHUS COSTMHEHUS —
UDP.

[IpoToxkon telnet obecieunBaeT nepeaady nNoToka 0aliTOB MEXKy MPOIECCAMH,
a TaKKe MEXIy MpoleccoM M TepMuHaioM. Hawmbomee 9acto 3TOT TPOTOKOI
UCIIONB3YETCSl IS OSMYJSIIUM  TepMUHAla YOAJICHHOTO Komimbiorepa. [lpu
UCIIONIb30BAaHUU CepBUCa felnet TONB30BaTeNb (DAKTUYECKU YIPABISACT YAaJCHHBIM
KOMIIBIOTEPOM TaK ke, KaK ¥ JIOKAIBHBIHN IMOIh30BaTEIb, TOITOMY TaKOW BHJI JIOCTYIIA
TpeOyeT XOpOIIeH3aIUThI.

[Iporokon SNMP (Simple Network Management Protocol) ucnonb3yercs s
OpraHu3alMU CETEBOro yrpasiieHus. M3HavansHO npotokona SNMP Obln pa3paboTan
JUISL yIaJI€HHOTO KOHTPOJISL U YIIpaBJICHUs MaplpyTu3aTopaMu HumepHem, KOTOpbIE
TPaJMLIMOHHO 4YacTO Ha3bIBAIOT Takke mnuio3amMu. C  poOCTOM MOMYJISPHOCTH
poTokoa SNMP crany NpUMEHATH U JJIs YIPABIEHUS JIIOOBIM KOMMYHHUKAIIMOHHBIM
00opynoBaHNEM — KOHIIEHTPATOpaMHt, MOCTaMH, CETEBBIMHU aIallTePaMH U T.JI.

1.3 IIporoxoa TCP

[Tpotoxon TCP (Transmission Control Protocol) pabotaeT, Kak U MPOTOKOJ
UDP, Ha TpaHcniopTHOM ypoBHE. OH oOecrieuMBaeT HaAECKHYIO TPAHCIIOPTHUPOBKY
JAHHBIX MEXKIY MPUKIATHBIMU MPOLECCAMU IIYTEM YCTAHOBJIEHHUS JIOTUYECKOTO CO-
€IUHCHUSI.

Enununeit nanaeix npotokona 7CP siBngetcst cerment. MHpopmanus, nocry-
naroias K npotokosry 7CP B paMKax JOTMYECKOIO COEAMHEHHS] OT MPOTOKOJIOB 00-
Jiee BBICOKOTO YPOBHS, paccMaTpuBaeTcs mpoTokosoM 7CP Kak HECTPYKTYpUpPOBaH-
HbII noTok OaiitoB. [loctynaromue nanueie Oydepusyrorest cpeacrBamu TCP. s
Mepeiaun Ha CETeBOM ypoBEHb U3 Oydepa «BbIpe3aeTcs» HEKOTOpas HelmpepbIBHAS
Y4acTh JAHHBIX, HA3bIBA€Masi CETMEHTOM.

He Bce cermenTsl, mociaHHbIE Yepe3 COeqUMHEHHE, OyAYT OJIHOTO M TOTO Ke
pa3mepa, oJiHako 00a y4yaCTHHUKA COETUHEHUS JOJHKHBI JJOTOBOPUTHCS O MaKCUMAaJIh-
HOM pa3Mepe CerMeHTa, KOTOPBIM OHU OYAyT MCIOIb30BaTh. DTOT pa3Mep BHIOUpAeET-
Csl TaKUM 00pa3oM, YTOOBI MPHU YIIAKOBKE cerMeHTa B /P-1iakeT OH MoMemniayics Tyaa
LEJIMKOM, TO €CTh MAaKCUMAJIBHBIN Pa3Mep CETMEHTA HE JOJDKEH IPEBOCXOAUTh MaK-
CUMAJIbHOTO pa3Mepa ToJisl JaHHbIX /P-1iakeTa. B MpOTUBHOM cilydae MPUIIIIOCH ObI
BBITIOJIHATH (PparMeHTaIIUIO, TO €CTh JEJIUTh CETMEHT Ha HECKOJILKO YacTel, ISl TOTO
YTOOBI OH BMECTHWJICA B /P-Taker.

AHanornyHbie TPOOJIEMBl PENIAIOTCS W Ha CETEBOM ypoOBHE. [[1s1 TOTO YTOOBI
n30exkaTh (parMeHTaluu, TOJKEH OBITh BRIOPaH COOTBETCTBYIOIIMI MaKCUMaTbHBIN
pasmep /P-mmaketa. OIHaKO TIPH 3TOM JIOJDKHBI OBITH MPUHSATHI BO BHUMAHUE MaKCH-
MaJIbHbIE pa3Mepbl OISl NaHHBIX KaapoB (MTU) Bcex MPOTOKOJIOB KAHAIBHOTO
YPOBHSI, UCMOJIb3YEMBIX B CETU. MaKkCUMallbHBIN pa3Mep CEerMeHTa He JIOJLKEH Ipe-
BBIIIATh MUHUMAJIbHOE 3HAUEHUE HA MHOXeCTBE BceX M1 U COCTaBHOU CETH.

1.4 Ycranosaenue TCP-coennnennia
B npotoxone TCP, xak u B UDP, nns CBA3U C NPUKIAJIHBIMUA ITPOLIECCAMH UC-
NoJIb3yroTCsl opThl. HoMepa mopraM nmpucBamBarOTCs CIEIYIOUIUM 00pa3oM: MMme-
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I0TCSl CTaHAAPTHBIE, 3ape3€pPBUPOBAHHBIE HOMEpa (Hanmpumep, HoMmep 21 3akpernsieH
3a cepucoM FTP, 23 — 3a felnet), a MEHEe M3BECTHbIC MPUIOKEHUS MOIb3YIOTCS
IPOU3BOJIBHO BEIOPAHHBIMU JIOKAJIbHBIMH HOMEPAMHU.

Kaxk roBopusioch BbIllI€, [UIsl OpraHU3alMKd HAJIE)KHON Nepeiayu JaHHBIX Ipe-
IyCMaTPUBAETCSl YCTAHOBJICHHUE J02UYECKO20 COeOUHeHUs MEXIY ABYMs TMPUKIIaI-
HBIMU TpolieccaMud. B paMkax coeAMHEHHs OCYIIECTBISETCS 00s3aTeabHOe MOJ-
TBEPXJACHUE MPABUIBHOCTU MPUEMa JIJISl BCEX MepeaHHbIX COOOIIEHUH, U MPU HE0O-
XOJIMMOCTH BBINOJIHAETCS NOBTOpHAs nepenada. Coennnenne B TCP no3BOJSET BEC-
TH TIepeAady JaHHBIX OJJTHOBPEMEHHO B 00€ CTOPOHBI, TO €CTh MOJHOIYIUIEKCHYIO Te-
penauvy.

Coeaunenue B npotokosie 7CP uneHTuGpUIUpyeTcss mapoi MOJHBIX aJpecoB
000MX B3aMMOJICHCTBYIOIIUX IIPOILIECCOB (OKOHEUHBIX TOYEK). AApec Kaxaou u3
OKOHEYHBIX TOUEK BKItouaeT /P-ajpec (HOMep CeTH U HOMEp KOMITbIoTEepa) U HOMep
noprta. OJiHa OKOHEYHast TOYKA MOKET y4acCTBOBAaTh B HECKOJIBKUX COCAUHEHUSX.

VYcTaHOBIEHUE COEMHEHUS BBIMIOJIHSIETCS B CIEAYIOIIEH MOCIE0BATENbHO-
CTH:

1. Ilpu ycTaHOBJIIEHUM COEIMHEHUS OJHA U3 CTOPOH SIBJIAETCS HHULIMATOpoM. OHa
MIOCBIIAET 3arpoc K mpotokosry 7CP Ha OTKpBITHE TIOpTa JAJis iepeaadu (active
open).

2. Tlocne otkpbiTUs nopTa npoTokos 7CP Ha CTOpOHE MpOolecCca-nHULIUATOPA T0-
ChLJIAET 3aIpoc MpoIlecCy, C KOTOPHIM TpeOyeTCsl YCTAaHOBUTH COSTMHECHHE.

3. IIporokon 7CP Ha mpHEMHON CTOPOHE OTKPBIBAET MOPT JJI MPUEMA JAHHBIX
(passive open) U BO3BpalllaeT KBUTAHLHUIO, MOATBEPKIAIOIIYIO MPUEM 3a-
npoca.

4. Jlns Toro 4ToOBI Mepesaya Morjia BECTHCh B 00€ CTOPOHBI, MPOTOKOJ Ha MpH-
€MHOI CTOpOHE TAaK)K€ OTKPBIBAET MOPT Uil mepeaauu (active port) U TaKke
NepeaeT 3anpoc K MPOTUBOIOIOKHON CTOPOHE.

5. CTopoHa-MHMLIMATOP OTKPBIBAECT MOPT JJI MPUEMA U BO3BPAILAET KBUTAHLIHIO.
CoeanHeHne cYUTAEeTCsl yCTaHOBIEHHBIM. J[anee mpoucxoauT oOMEH TaHHBIMU
B paMKax JIaHHOT'O COENUHEHUS.

Mg UDP coenuHeHn CyIIECTBYET CBOSI CX€Ma B3aMMOJICUCTBUS MEXIY IIPHU-
JIOKEHUSIMH, KOTOopas OyJeT MoApoOHO paccMOTpPEHa B CIEAYIOMIMX JIA0OPAaTOPHBIX
paboTax.

Cxema paboThl cepBepa ONpeAesieTcsl He TOJBKO MPOTOKOJIOM B3aUMOJACHCT-
Busl ¢ kueHToM (7CP wnu UDP), HO U TeM, Kakol MEeXaHU3M peaJr30BaH Ha CepBe-
pe mo o0paboTKe KIMEHTCKUX 3aMpOoCOB (MOCIEI0BATEIbHBIA WM TIapaslIe/ibHbIN). B
JAHHOM MPAKTHKyMe OYyT paCCMOTPEHBI CIEAYIOIINE TUIIBI CEPBEPOB:

® [I0CJIEOBATEIbHBIN CEPBEP C YCTAHOBIECHUEM JIOTHYECKOTO COETMHEHNS,

® [I0CJIEIOBATEIbHBIN cepBep 0€3 yCTaHOBICHUS JIOTHUYECKOTO COSAMHEHUS;

e [1apaJUIeIbHbII MHOTOIIOTOYHBIN CEPBEP C YCTAHOBIEHUEM JIOTHYECKOTO CO-
€IMHECHMUS;

® [apajieJbHbIII MHOTONPOLECCHBII CepBEp C YCTAaHOBJICHHUEM JIOTHUYECKOIO
COCJINHEHHS;
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® OJHOIIOTOKOBBIN MapaJUIEIbHBIN CEPBEP C YCTAHOBIEHUEM JIOTUYECKOTO CO-
€AHECHMUS,;

® [apajUIeJbHBIM CepBEp C YCTAHOBJIEHUEM JIOTMYECKOIO COEIUHEHHUsI, HC-
IOJIb3YIOLIHUM ITyJI TOTOKOB.

OnpenenunTs, KAKOW U3 TUIIOB CEPBEPOB UCIIOIB30BaTh, TOCTATOYHO HEMPOCTO,
TaK Kak JJIsg OLEHKH paboThl cepBepa ClelyeT aHAIU3UPOBaTh HECKOIBKO MapameT-
pPOB, KaK MUHHUMYM 5TO, BPEMs PEaKI[MU, MAKCUMAJIbHOE YMCIIO OOCITYXEHHBIX 3a-
MPOCOB B CEKYH1y (MHTEHCUBHOCTH), YMCJIO OTKA30B OOCITY>KMBaHUs, U HA KAKOU WH-
TEHCHBHOCTH OHM HA4YMHAIOT BO3HUKATh. BCE ompepensiercss TeMu 3ajayamu, KOTO-
pBI€ pelIaeT cepBep, U TEM OKPYKEHHEM, B KOTOPOM OH (yHKIIHOHUPYET. ITO MOTYT
ObITh W 00JIACTH, TJEC HAWIYYIIUM PEIICHUEM OKaXEeTCsl MPOCTeHIIMi IociieoBa-
TEJBHBIN CepBEp W TaKHWe, TIe ITO peuieHue HenpuemiieMo. Kpome Toro, cieayer
YUUTHIBaTh U TaKUE aCMEKThl, KaK TPYyAOEMKOCTh peaiu3aliu, MoTpediIeHue pecyp-
COB (B YaCTHOCTHU ONEPATUBHON MaMSTH), TPOCTOTA OTIATKHU, COIPOBOXKICHUS U JIp.

1.5. AaroputM padoThl NMOCJIEI0BATEIBHOI0 CepBepa C YCTAHOBJIEHUEM
JIOTUYECKOr0 COeTUHEHUSs

[Tokaxkem 0OOOIIIEHHBIN aITOPUTM PabOTHI TIOCIEIOBATEILHOTO CEpBEpa C yc-
TAHOBJICHUEM JIOTUYECKOTO COEMHEHUSL:

1. Co3maTh COKET M YCTAHOBUTH CBS3b C JIOKATBHBIM aJIPECOM.

2. IlepeBecT COKET B IMACCUBHBIA PEXKUM, IMOJTOTABIMBAS €TI0 JUIS HUCIIOIb30-
BaHUS CEPBEPOM.

3. IlpuHATL U3 COKETa CIICAYIOIIMKA 3alpoC Ha YCTAHOBIICHHE COCIMHCHUS U
MTOJIYYUTh HOBBIM COKET JIUISI COCTMHCHMUSI.

4. CuuThIBaTh B IUKJIE 3aMpPOCHl OT KJIMEHTa, POPMHUPOBATH OTBETHI U OTIPAB-
JATh KIUCHTY.

5. Ilocne 3aBepimeHMs 0OMEHA JaHHBIMH C KOHKPETHBIM KJIMEHTOM 3aKpHITh
COEIMHEHHUE U BO3BPATHUTHCS K ATamy 3 /I MpUeMa HOBOTO 3ampoca Ha yCTaHOBIIC-
HUE COCTMHCHUSI.

Ha pucynke 2 mokazaHa cxema OpraHu3amnuy paboThI MOCIEA0BATEILHOTO Cep-
BEpa C YCTAHOBJICHUEM JIOTUYECKOTO COCAMHEHUSI.
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CEREER

MaMKNagHON NpoLEcs
CEpEEpa

OnepauyoHHEA

_— [ o Onepaua
CHMCTEMS

COKET 4NA NpHMEMS 38NPOCOE Ha COKET 414 OTLENEHEX

YCTAHOENEHWME COEMMHEHMA COEQMHEHME

Pucynox 2 — Cxema opranmu3aiuu paboThl TTOCIIEI0BATEIHLHOTO
cepBepa ¢ yCTaHOBJIEHUS JIOTUYECKOTO COCTUHEHUS

1.6 MeToanueckue yKazaHusl 10 CO3AAHUIO MOCIEA0BATEJILHOI0 cepBepa ¢
YCTAHOBJICHHEM JIOTHYeCKOro coequnenus (7CP)

B xauecTBe npumepa npuBeaeM CIEAYIOLIYIO 3aa4y.

OcylecTBUTh B3aMMOJICHCTBUE KJIMEHTA W CEpPBEpAa HA OCHOBE IPOTOKOJA
TCP. ®yHKUMOHUPOBAHUE KJIMEHTA M CEpBEpa peain30BaTh CICAYIOIMIMM OOpPa30M:
KJIMCHT ITOChIIACT MPOW3BOIBHBIN HAOOP CHUMBOJIOB CEpBEPY M MOJIydaeT Ha3al KOJIH-
YECTBO CHMBOJIOB «a» B 9TOM Habope.

Heob6xoaumo Hamucats aBa npoekta Ha C — KJIKUEHT U cepBep. Haunem c cep-
BEPHOU YaCTH.

CepBepHas 4acThb

IIpu pa3zpaboTke NPHIIOKEHUI IJIsl KJIMEHTa U cepBepa [uisi OOMEHa CTPYKTY-
paMu JaHHBIX WU TTAaKeTaMH HCTIONB3YIOTCS COKEThI. COKET — 3TO aOCTpaKTHBIN 00b-
eKT 11 0003HAYCHHUS OJHOTO M3 KOHIIOB CETEBOTO coefauHeHus. OH mpeaHa3HaueH
JUTSI CO3/TaHMsI MeXaHu3Ma OOMEHa JTaHHBIMU. Peanu3aiiys COKeTOB OCYIIECTBISETCS B
API WinSock.

B Bepcum 1.1 WinSock mro6oro mocraBmmka uMEETCs OuOIMOTEKa
WSOCK32.DLL (vnu winsock .dll nis 16-pa3psiiHbIX ONEPALMOHHBIX CUCTEM), TO-
3BOJIAOIIAS peaTn30BaTh MpOrpaMMHBIA uHTepdetic WinSock. Unatepdeiic Bepcun 2
B cuctemMe Windows mojijiep>kuBaeTcsi OTHOM TUHaMHUYecKol oubmuorekoin WS2 32.
dll, xoTopas st 00CITyKUBaHUS PA3TUUYHBIX CETEH MOXKET UCIOJIb30BaTh TPOTOKOJIBI
U CHUCTEMBl pACIO3HaBAaHWA WMEH pa3IMYHBIX pa3pabOoTUYMKOB. bubnmoreka
WS2 32.dll nonnepxuBaeT kak QyHkuun WinSock 1.1, Tak u psia AOTOJTHUTEIbHBIX
dbyHKIIMHA, BIEpBBIE TOSBUBIINUXCS B crienudukanuu WinSock 2. Jlannyto Oubnmore-
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Ky HEOOXOUMO TMOAKIIOUNTh K MPOEKTY, BbIMomHeHHOMY B VC++: Project —
>Settings — exnaoxka Links — x CIUCKY MOJKIIFOYaeMbIX OMOIMOTEK Yepe3 mpooesn 10-
OaBnsiem ws2_ 32.1ib .

B tekcTe nporpamMmbl 3TOT HHTEp(ENc pa3padOTKH NPUII0KEHUN OJKIII0YaeT-
Csl ¢ TIOMOIIBIO TUPEKTUBHI #include:

#include <winsock?2.h>
Kpome Toro, moaxIt0YMM y>Ke U3BECTHBIE 3aroJIOBOYHbIC (halJIbI

#include <iostream.h>
#include <stdio.h>
#include <stdlib.h>

Jlist Toro yToOBI MOYKHO OBIJIO MCIOJL30BaTh HHTEP(dENHC MporpaMMHUPOBaHUS
WinSock, ero HeoOXOAMMO HWHUIUATU3MPOBATH C MOMOIIBID  (YHKIIUU
WSAStartup(wVersionRequested, &wsaData).

[lepserit mapamerp byukuuu WSAStartup() — 310 3HaYeHue THUNA Word, KOTO-
poe orpenenseT MaKCUMalbHbI HOMep Bepcur WinSock, TOCTYNHBIA MPUIOKEHUIO.
[lepBas nudpa Bepcur HaXOIUTCA B MIlajiieM Oaifte, BTopas — B CTapIieM.

Oyukiust WSAStartup() Bo3Bpaliaet 3HaueHue wsasysnotready, eclni JUHAMU-
yeckasg Oubnuorexka moaaepxkku WinSock wnn cooTBETCTBYIOMIAS TOJICUCTEMA CETH
HE MHUIMAIN3UPOBaHa, WHULMATM3UPOBAHA HEKOPPEKTHO WM He HaijeHa. Kpome
TOT'0, C TIOMOIIIBIO 3TON (PYHKIIMH MPUIOKEHUE CO00IaeT cucreme Bepcuro WinSock,
KOTOpasi JIOJDKHA UCIONIb30BaThesa. Kak mpaBwino, npu  BbI3OBE  (DYHKIHH
WSAStartup() He0OXOIUMO yKa3bIBaTh MAaKCUMAJIbHBIN JTOMYCTUMBIA HOMEP BEPCUH.
Ecnu oH MeHbIIIE, UeM BEPCHH, MO ICPKUBAEMbIC JJAHHON JUHAMUYCCKON OMOInoTE-
Ko, pyHkumst WSAStartup() BO3BpaTUT 3HAUEHUE Wsavernotsupported.

Bropoit mapamerp — cTpykrypa wsaData — COIEp>KUT HOMEP BEPCHH, KOTOpast
JOJDKHA WCIIONB30BaThCA (1Tosie whersion), MakCUMaIbHBIA HOMEP BEPCHU, TOIEP-
KUBaEMbIil JaHHOU OubmoTekoi (nose wHighVersion), TEKCTOBBIE CTPOKU C OIKCA-
HUeM peanuzaiuu WinSock, MakcUMaabHOE YHUCIIO COKETOB, JIOCTYITHBIX MPOIECCY U
MAaKCHMAJIBHO TOITYCTUMBIN pa3Mep JerTarpaMm.

WNunnmanuzanust WinSock ¢ momonipio dyuakuuu WSAStartup() B Hamieit npo-
rpaMMe OIHUCHIBACTCS TaK:

int main () {
WORD wVersionRequested;
WSADATA wsaData;
wVersionRequested=MAKEWORD (2, 2) ;
WSAStartup (wVersionRequested, &wsaData) ;

B nanHOI paboTe HAac MHTEPECYIOT COKEThI MOTOKOB (SOCK STREAM), KOTO-
pbI€ MO3BOJSIOT TApaHTUPOBATH OecrepeOOMHYI0 JOCTAaBKY NAHHBIX B HYKHOM II0-
psanke u 6e3 ayonuposanus. B TCP/IP-peamm3auuu WinSock COKeThl TIOTOKOB HC-
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nmonb3yoT Tpotokon TCP (Transmission Protocol). CokeTsl TOTOKOB oOecIeyu-
BAIOT MEPECHUIKY OOJbIIMX OOBEMOB JaHHBIX 0€3 MOTEeph U HAPYIICHHS MOpAJIKa.
Kpome Toro, mpu 3aKkpbITUM COEAMHEHMs] NPUJIOKEHHUS IMOJIyd4aT HU3BEIIEHHE 00
3TOM COOBITHH.

JIns co3maHust cokera HcHoyb3yeTcs GyHKIUs socket(domain,type,protocol).
Ona npuHUMAaET TpU MapaMmeTpa: JOMEH, THUI COKeTa U MPOTOoKoi. JloMeH — 3To alCT-
pakuus, mojapasyMeBaronias KOHKPETHYIO CTPYKTYpy aJapecaid U MpOTOKOJIBI, OM-
peAeNsronIe TUIbl COKETOB BHYTpPHU AoMeHa. [IpuMepaMu KOMMYHUKAIIMOHHBIX J10-
MeHOB MoryT ObiTh: UNIX nomen, Mumepnem nomeH, u T.4. B Wnmepnem nomene
COKET — 3T0 KoMOuHauus [P-afpeca U HOMepa 1opTa, KOTopasi OJJTHO3HAYHO Ompeje-
JSIET OTIICNBbHBIN CETEBOM MPOLIECC BO BCEH Ti1obanbHOM cetn Mumepnem. JIBa coxe-
Ta, OJIUH Ul XOCTA-10JIydaTesi, Apyro — JUIsl XOCTa-OTIPABUTENS, ONPEAEIISIIOT CO-
€IWHEHUE I IPOTOKOJIOB, OPUEHTUPOBAHHBIX HA YCTAHOBIICHUE CBS3H, TAKUX, KaK
TCP.

Br130B (yHKIIMY Socket() BHITASAUT CIEAYIOMUM 00pa3oMm:

SOCKET s = socket (AF INET, SOCK STREAM, O0);

[lepBrIii mapaMeTp 03HAYAET, UTO C ITHUM COKETOM OYyIyT MCIOIB30BATHCS ajl-
peca Mumepuem; cienyrouiye JBa apryMeHTa 3aJlaloT THIl CO3/1aBa€MOT0 COKETa U
MIPOTOKOJI OOMEHA JaHHBIMU uepe3 Hero. B mpuBeAeHHOM mpuMepe CO3/1aeTcsl COKET
MOTOKA, UCTOJIB3YIOINN npoToko 7'CP.

Ecnu tperuii mapamerp QyHKIuu socket() cienaTb paBHBIM HYJIO, TPOTOKOJ
OyJzet BbIOpaH aBTOMATUYECKH B 3aBUCUMOCTH OT CEMEUCTBA aJIpecOB U THUIIA COKETA.
MO>XHO SIBHO yKa3aTh KOHCTAHTBI:

IPPROTO _UDP — npotokon UDP (cMoTpu 1a00patopHyto padoty Ne2),

IPPROTO TCP — npotoxon TCP/IP.

Ecmu pyukmus socket() BEIMOIHAETCS YCIEITHO, OHA BO3BPAIIAET JECKPHUIITOP
HOBOro coketa. Ecnu ke ee pabora 3aBepliaeTcs aBapuiiHO, BO3BpAIACTCs 3HAYE-
Hue 0, 1 U1 ToJTydeHus ToAPOoOHON HHpOopManuu 00 omuOKe HEOOXOIMMO BbI3BATh
byukuuto WSAGetLastError ().

JIJiss cBSI3BIBaHMSI KOHKPETHOTO aJipeca C COKETOM HCIOJb3yeTcs (GyHKIus
bind (s, addr, addrlen). B nee nepemxaeTcsi IECKPUIITOP COKETa, yKa3aTelb Ha CTPYK-
TYypy ajpeca W JJIMHA 3TOH CTPYKTYpHI. JleckpunTop cokera — 3TO 3Ha4YCHHE, KOTO-
poe Bo3BpamiaeT (GyHkuus socket(). CTpykTypa ajpeca — OTO CTPYKTypa THIIa
sockaddr in.

struct sockaddr in local;
local.sin family=AF INET;
local.sin port=htons (1280) ;
local.sin addr.s addr=htonl (INADDR ANY) ;
int c=bind (s, (struct sockaddr*) &local,sizeof (local));
B none sin_addr ctpykrypel sockaddr in xpanutcs ¢dusmdeckuit /P-anpec

KOMITbIOTEpa B (popmaTe CTPYKTYpHl in_addr, omMCaHHOW B 3arojoBOYHOM (haiine
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winsock2.h. Bmecto nons s_addr moxuo noactaBisite INADDR _ANY. 310 mo3Bos-
€T COKETY MOChLIaTh WM MPUHUMAThH JaHHbIE yepe3 0ol /P-aapec JaHHOTO KOM-
npioTepa. OOBIYHO KOMITBIOTEP UMEET TOJIBKO OAMH [P-ajpec, XOTSA B MPUHLIMIE HA
HEM MOJKET OBbITh YCTAHOBJIEHO HECKOJbKO CETEBBIX aJallTEPOB, KAXK/bII CO CBOUM
IP-anpecoM. Ecnm cOKeT TOMKEH MCHOJIB30BaTh TOJIBKO OJWH U3 HUX, €ro HE00XO-
JUMO yKa3aTh siBHO. [ 3TOr0 Hepenko ucnoibidyercs GpyHkuus inet addr(“...” ) ,
KOTOpasi npuHUMaeT B kKauecTB aprymeHTa ASCII-CTpoKy AecATUYHOM HOoTanuu [P-
ajJipeca ¢ TOYKOM M BO3BpAIlaeT NEPEMEHHYIO THNA U _[ong, COJEPKAIILYIO dTOT apec
B dopmare nojs s addr. Kpome Hee, cymecTByeT GyHKIUs inet ntoa(address),
KOTOpasi BBINIOJIHAET OOpaTHOE MpeoOpazoBaHHe, MPUHHUMAsS Ie- PEMEHHYIO THIIa
u_long v Bo3Bpammas aapec B Buae ASCII-CTpokH.

[lone sin_family Bcerna umeet 3nauenune AF INET. Tlone sin_port onpenensier
MOPT, KOTOPBIN OyAET acCOIIMUPOBAH C COKETOM.

Jl71 pUBS3KY MPHUIIOKEHHE MOXKET MCIIONb30BaTh JII000M HOMep mopTa oT 1
70 65535, XOTs 3TOT AMANa30H OOBIYHO JAETUTCS Ha CIEMYIONIUE TOIIUAa30HbI:

0 — He ucnons3yercs. Eciu nepenats 0 B kauecTBe HOMepa mopra, OyAeT aB-
TOMATUYECKH BBIOPAH HUCIOJIb3yeMbIi MOpT ¢ HoMepoM Mexay 1 024 u 5 000.

1 — 255 — 3ape3epBUpOBaHbI AJIsl CETEBBIX Cyx0: F'TP, telnet, finger u T.x.

256 — 1 023 — 3ape3epBUpPOBaHbI AJi APYTUX CIYkO 0OIIero Ha3HauY€HUs, Ha-
npuMep QPYHKIUN MapHIpyTH3AIIUH.

1 024 —4 999 — cykat 175 MOPTOB KIMEHTOB. OOBIYHO COKETHI MPHUIIOKCHH -
KJIMEHTOB UCIOJIb3yIOT HOMEpa MOPTOB MMEHHO U3 3TOT0 AMAana3oHa.

5 000 — 65 535. Mcnonb3yroTcs IJs1 ONMPEACIIeMbIX MOJIb30BAaTEIEM MMOPTOB
MPUJIOAKECHHU-CEPBEPOB.

BwmecTo mpocToro nmpucBoeHus] KOHCTAHT TOJEH sin_port v sin_addr ucnolb-
30BaJIOCHh MpeoOpa3oBaHUE TUIIOB C MOMOIIbIO (PYHKUMHA htons(n ) u htonl(n) Ot
GyHKIMK MpeaHa3HAYEHbl [T U3BMEHEHUs TopsAKa Cle0BaHus OaTOB B MapaMer-
pax mopTta W azapeca, Ajsi npeoOpa3oBaHus MX B 0o0mumid cereBod (opmar mns 16-
pa3psAIHBIX U 32-pa3psAHbIX 3HAYECHUN COOTBETCTBEHHO.

[Tocne co3nanusi cokeTa U MPUBSA3KU €ro K aJApecy HE00X0uMO KaKUM-TO 00-
pa3oM YCTAaHOBHUTb COEAUHEHUE C KIMEHTOM. JIjisi 3TOro ucnosib3yercss (yHKLHS
listen (s, | ) , KOTOpasi IOMEIIAET COKET B COCTOSIHHE MPOCITYIIINBAHUSA:

int r=listen(s,b);

Bp130B 9T0i1 (pyHKIIMN MHUIMUPYET OKUAHUE 3aMPOCa KIMEHTA HA OTKPBITHE
coequHeHus. [lapamerp / conep>XUT KOJIMYECTBO 3alIPOCOB, KOTOPOE JOJHKHO MOCTY-
MUTH JUIST TOTO, YTOOBI MPUIIOKEHUE COTIIACUIIOCh YCTAaHOBUTH coeanHeHue. Hampu-
Mep, €CJIM 3TOT MapamMeTp paBeH 2 U MPUIIOKEHHE MO KAKUM-TO MPUYMHAM OTKa-
3aJI0Ch OTKPBITh COCIMHEHUE, TPETUM KIIMCHT, KOTOPHIN MOIBITAETCS TOAKIIOYUTHCS
K CepBEpYy, MOJYYUT KOJ olUOKU wsaeconnrefused. IlepBrie nBa 3armpoca OyayT OT-
MPaBJICHBI B 0YEPE/Ib /I UX MOCIEAYIONIeH 00pabOTKU CEPBEPOM.

[Tpn monmyuyeHun 3ampoca KIUEHTa OTKPHITHE COCTWHEHHUS BBITIONHSIECTCS C IO0-
MOILIbIO PYHKIUU accept() :
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SOCKET accept (SOCKET s, struct sockaddr FAR * addr, int FAR¥*
addrlen)

Kaxk 00bIuHO, B KauecTBe NEPBOro MapameTpa NepeaaeTcs COKET, OKUAAIOIIUN
3ampoca. BTopoi u TpeTuid mapaMeTphl UCTIOJIb3YIOTCS JUUIS MOJIYYEHHS apeca COKETa
KJIMEHTa, KOTOPBIA 3ampaiiuBaeT coequHeHue. Ecnu coenuuenne OTKpbIBaeTcs yc-
NENIHO, PYHKIMS accept() BO3BpAIIaeT AECKPUIITOP HA HOBBINA COKET, KOTOPHIH OyieT
MCTIONB30BAThCS Ul YIPaBJICHUS HOBBIM coefauHeHneM. Ecnu mpousomnnia ommoka,
byHKIUS accept() Bo3Bpamaer Kox invalid socket, n s noiydenus 6osee noapoo-
HOU nHpopManu 06 ommrodke HeoOX0AUMO BbI3BaTh GyHKIMIO WSAGetLastError() .

NcxonHbiit COKET MPOJOIIKUT 0XKHJIAHHUE 3aIIPOCOB HA HOBbIE COEAMHEHUS, KO-
TOpBIE 3aTEM OTKPBIBAIOTCSI CHOBA C TTOMOIIBI0 PYHKIUU accept(). Kaxmoe oTkpbITOE
COEJIMHEHHE YMPABISETCS OTACIBHBIM COKETOM, JIECKPUIITOP KOTOPOrO BO3BpAIIAET-
Csl U3 9TON (PYyHKIHUU.

B Hamem mpumepe 3TO BBITJISIIUT TaK:

while (true) {
char buf[255],res[100],b[255], *Res;
//cTpykTypa onpeneiideT YyIaJIeHHHIT amnpec,
//C KOTOpPBIM COEIOMHAETCH COKEeT
sockaddr in remote addr;
int size=sizeof (remote addr);
SOCKET s2=accept (s, (struct sockaddr*) &remote addr, &size);

J11s1 BBITIOJTHEHHS 331a4d HaM HEOOXOJIMMO OCYIIECTBIISITh MPUEM U Tepeady
JTaHHBIX. BBOJI MCXOMHOM CTPOKU BBITIOJIHUT KJIIUEHT U TIEPEAACT €€ CepBepy, YTOOBI
TOT MPOAHATM3UPOBA €€ M OTOC]all Ha3aJ KIUEHTY KOJUYECTBO OYKB «a» B ITOU
CTpPOKE.

Jl1st mpueMa JaHHBIX Yepe3 COKET MOTOKa ucnoib3yercs ¢pyHkuus recv(). Bor
ee iporotun: int recv (SOCKET s, char FAR* buf, int len, int flags),; Tlapametpsl buf
U len ompenensioT COOTBETCTBEHHO Oydep s mpuema JaHHBIX U ero AmuHy. Ilapa-
Mmetp flags MoxkeT npuHuMarth 3HadeHuss MSG_OOB s npuema npUBUIETHPOBAH-
HbIX AaHHbIX Win MSG PEEK nnsa 3anonnenust Oydepa 0e3 ynaneHus JaHHBIX U3
BXOJIHOM Oouepenn, HO, KaK MPaBUIIO, MbI MTUIIEM €T0 PAaBHBIM HYIIIO.

Ecnu Bo BXOAHOM ouepenu HaXOAATCA JaHHbBIE ISl COKeTa, QYHKIUS recv()
BO3BpAILAET KOJIMYECTBO MPOUYUTAHHBIX 0ANTOB, KOTOPOE PaBHO 00BEMY JOCTYIHBIX
JAHHBIX BO BXOJHOM ouepean U HE MPEBOCXOIUT 3HaueHus len. IIpu KoppeKTHOM 3a-
KpPBITUM COEIMHEHMs] BO3Bpaiaercs 3HadeHue 0, a mpu aBapuilHOM — 3HAYEHHE
SOCKET ERROR. Jlnsa onpeaeneHus TOYHOTO KoJa OIMIMOKM HEOOXOIUMO BBI3BATh
bynaknuto WSAGetLastError() .

[lepechliika TaHHBIX BBITIOJIHSIETCS C MOMOIIbIO GyHKIUU send() :

int send (SOCKET s, const char FAR *buf, int len, int flags)
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OyHKIUS send() TPUHUMAET B Ka4eCTBE apryMEHTOB yKa3aTesb Ha Oydep, co-
JIepKaluii MepechllaeMble JaHHbIe, U ero JUIMHYy, a Takxke napamertp flags. Ecmm
3TOT MapaMeTp paBeH msg dontroute, B iepechiIaeMblii HAOOP JTaHHBIX HE BKJIIOYA-
eTcst nHopmanus 0 MapIIpyTU3aLNN; €CIIM €r0 3HAYeHUE PaBHO msg o0ob, mocklia-
€TCsl TOTOK NPUBHWIIETUPOBAHHBIX (out-of-band) NaHHBIX.

OO0beM JTaHHBIX, IEPEChIAEMbIX OJJHUM BbI30BOM (DYHKIINU send() , HE NOHKEH
IpeBbIIIaTh pa3Mepa MakeTa, MaKCUMAalIbHO JOIMYyCTUMOTO B JaHHOW cetu. [Ipu mo-
MBITKE TIEPECHIIKKA OOBIIET0 00BheMa TaHHBIX (PYHKIUS Send() 3aBepIIUTCs aBapuil-
HO, a GyHKuus WSAGetLastError() Bo3BpaTuT ko1 omnoku WSAEMSGSIZE.

PaboTy ¢ 0qHUM KIIMEHTOM MOMECTHUM B IUKJI, YTOOBI ObLJIa BO3MOKHOCTH BBO-
JTUTh HECKOJIBKO CTPOK.

while (recv(s2,b,sizeof (b),0)!=0) {
int 1=0;
for (unsigned j=0;j<=strlen(b);j++)
if (b[j]l=="a') i++;

_itoca(i,res,10);

Res=new char[strlen(res)+1];
strcpy (Res, res) ;
Res[strlen(res)]="'\0";

//HocmnaeT IIaHHBIE HaA COG,HVIHGHHBI?[ CcoKkeT
send(s2,Res,sizeof (Res)-2,0);

Jlns 3aBepiieHust pabOThl COKETa €ro HEoOXOIHMMO 3aKpbITh C TMOMOIIbIO
bynkuuu closesocket() : int closesocket (SOCKET s). Ota (yHKUUS TPUHUMAET
CAMHCTBEHHBIN apTyMEHT — JIECKPHIITOP 3aKPBIBAEMOT'O COKETa, HO €€ MOBEJACHUE OTI-
penenseTcsl TakKe NapaMeTpaMH COKETa, YCTAHOBJICHHBIMHU C TOMOIIBbIO (DYHKIHH
setsockopt(). Texymue nmapaMeTpbl MOKHO y3HaTh, BbI3BaB (DYHKIUIO getsockopt().
Pesynbrat pabotsl pyukmuu closesocket() onpenenserca napamerpamu SO LINGER
u SO DONTLINGER.

Ecmu mapamerp SO DONTLINGER pasen TRUE, bynkuus closesocket() Bo3-
BpaTUT 3HAYCHUE «HEMEUICHHO», HO Tepe] 3aKphITHEM COKeTa OyIeT MPEANpPUHSTA
MOTIBITKA TIEPECHUTKH BCEX OCTABIIMXCS AaHHBIX. OOBIYHO 3TO HA3BIBACTCS KOPPEKT-
HBIM 3aKPBITHEM.

Ecnu mapametp SO _LINGER pasen TRUE w ycTaHOBIICHA HEHYJIEBas 3aJI€pikK-
Ka, TAK)KE BBITIONHACTCA KOPPEKTHOE 3aKPHITHE C MOMBITKON MEPECHUTKH BCEX OCTaB-
muxcs B Oydepe maHubIx, HO QyHKIUS closesocket() He BO3BpallaeT 3HAUYCHUS [0
TeX TOp, MOKa He OyIyT MepeciiaHbl BCEe JaHHBIC WM MOKa HE UCTEUET CPOK 3a/IePiK-
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k. Ecnin mapamerp SO _LINGER pasen TRUE u 3ajep:kka paBHa HYJIO, COKET 3a-
KpBIBA€TCsl HEMEJIEHHO, a BCE OCTaBIIMECS B Oy(epe JaHHBIE TEPSIOTCS.
3aKpoeM COKET B Halllel IPOrpaMMme:

closesocket (s2);

Hpyrue crmocoObl 3aKkpbITHS COKeTa. Ecnmu cokeT Oomble He HCIOIb3yeTcs,
MPOLIECC MOXKET 3aKPBITh €ro ¢ MOMOIIbI0 GYHKIMHU close (S), BBI3BAaB €€ C COOTBETCT-
BYIOILIUM JIECKPUIITOPOM COKeTa: close(s).

Ecnu nmanHble ObUIM acCONMUPOBAHBI C COKETOM, OOCIIAIONIUM JTIOCTaBKY (CO-
KeT THUIa Stream), CACTeMa OyleT MbITaThCSI OCYIIECTBUTH Tepenady dTHX JTaHHBIX.
Tem He MeHee, IO UCTECYCHUH JOBOJBHO-TAKU JJIUTEIHHOTO TIPOMEKYTKAa BPEMCEHH,
€CJIM JTAaHHBIC BCE €IIe HEe JIOCTABJICHBI, OHU OYyAyT OoTOpoIeHbl. Eciu mons30BaTesnsb-
CKUI MPOIIECC JKeNaeT MPEKPaTUTh JIFOOYIO Mepeiady JaHHbIX, OH MOXKET CJIeNIaTh ATO
C TIOMONIBIO BBI3OBa shutdown Ha JaHHOM COKETe JJIi €ro 3akpbITusi. BbI30oB
shutdown BBI3BIBaET «MOMEHTAJILHOE» OTOPACHIBAHUE BCEX CTOSIIIUX B OYCPEAM JaH-
HbIX. DopmaT BbI30Ba ClenyoIuil: shutdown(s, how), rae how UMeeT OJHO U3 CJie-
TYIOIINX 3HAYCHUM:

0 — ecym MoTK30BaTEIh OOJIBIIIEC HE JKETIAeT YATATh JaHHBIC,

1 — ecnut maHHBIC OOMBIIIE HE OYIYT MOCHUTATHCS;

2 — ecnu JaHHBIE HE OYTyT HU MMOCHUIATHCS, HU TTOTYIaThCsl.

3aBepias nmporpaMmy, HYXKHO TpeKpaTuTh padoTy ¢ WinSock DLL, BbI3BaB
(hyHKIUIO:

WSACleanup () ;

KJII/ICHTCKaH HacCTb
Hwxe npuBeeHa mporpaMMa KIHEHTa.
#include <winsock?2.h>
#include <iostream.h>
#include <stdlib.h>

int main () {

WORD wVersionRequested;

WSADATA wsaData;
wVersionRequested=MAKEWORD (2, 2) ;
WSAStartup (wVersionRequested, &wsaData) ;

struct sockaddr in peer;

peer.sin family=AF INET;

peer.sin port=htons (1280) ;

/ /T.K. KJIMEHT ¥ CEepBEp Ha OINHOM KOMILITEpE,
/ / numeMm ampec 127.0.0.1
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peer.sin addr.s addr=inet addr("127.0.0.1");
SOCKET s=socket (AF _INET, SOCK_ STREAM, 0) ;

connect (s, (struct sockaddr*) &peer,sizeof (peer)):;

char buf[255],b[255];
cout<<"Enter the string, please"<<endl;
cin.getline (buf, 100, '\n");

send (s, buf,sizeof (buf),0);
if (recv(s,b,sizeof (b),0)!=0){
blstrlen(b)]='\0"'; / /YmajeHue HEHYXHEX CUMBOJIOB
/ / B KOHLIE CTPOKMU
cout<<b<<endl;

closesocket (s) ;
WSACleanup () ;

return 0;

Knuenrtckass yacth ucnonb3yeT (yHKIHH, KOTOpble omnucaHbl panee. Hosas
(yHKIHMSA, KOTOpas HE BBI3BIBAETCS B CEPBEPHOW 4YacTu, — connect (s, addr,
addrlen).C nomompio 3Toi (YHKIMH MPUIIOKEHUE-KIMEHT MOChUIAET 3alpoC Ha OT-
KpbiTHEe coenuuenus. Ilapamerpol addr, addrlen ncnonb3yroTes IS YKa3aHUs ajgpeca
U TIOpTa, K KOTOPOMY HeoOXoaumo mojcoenunutbes. CTpykTypa sockaddr, nepena-
BaeMas B QOYHKITUIO connect(), TOJDKHA OBITh UICHTHYHOW CTPYKTYpE, TIepeiaBaeMoi
B (pyHk1MIO bind() Ha cepBepe.

1.7 UuauBuayaibHbIC 3a1aHUSA

Pa3pabortath npuiioxkeHue, peajin3yrouiee apXuTekTypy «KJIHeHT-cepBepy». He-
00X0/IUMO peann30BaTh MOCJIEA0BATEIbHbBIA CEPBEP C YCTAHOBJIEHHEM JIOTUYECKOTO
coenunenus (7CP). Jloruky B3auMOJICHCTBHS KIIMEHTa M CEpBEpa peaan3oBaTh cile-
YoM 00pa3oM:

1. KinumeHT nocelnaeT 1Ba 4uciia CEpBEPY U OJHY U3 MaTEeMaTHYECKUX Omepa-
Ui «*», «/», «t», «=» ,— cepBep COOTBETCTBEHHO YMHOXAaET, JIEJNT, CKJIaJbIBAET
7100 BBIYUTAET 3TH JIBA YHCIIA U TIOCHIAET OTBET Ha3aJ KIHEHTY.

2. KimeHT mochlIaeT CjIoBO CEpBEpY, CEPBEP BO3BpallacT Ha3aa B 0OpaTHOM
HOPSZKE CIEeT0BaHUS OYKB 3TO CJIOBO KIMEHTY.

3. KimeHT moceutaer iBa 4yucia cepBepy m W n, cepBep Bo3Bpawaer m!+n!
ATUX YUCEN Ha3a/ KIUCHTY.

4. KimeHT mochUIaeT /iBa CJIOBa CEpBEPY, CEPBEP UX CPAaBHUBAET M BO3Bpallla-
€T «UCTHUHA», €CJIM OHU OJMHAKOBbI MO KOJUYECTBY U MOPSAAKY CJIEIOBAHUS B HHUX
OYKB, U «JI0Kb»— IIPU HEBBIIIOJIHEHUH XOTSI ObI OJTHOT'O U3 3THUX YCJIOBUM.
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5. KiumeHT nmockuiaeT Npou3BOJIbHBIN HA0Op JATUHCKUX OYyKB cCepBepy U IMO-
JAy4aeT UX Ha3aJ ynopsI0YeHHBIMU 1O andaBuTy.

6. KumeHT moceuiaeT cepBepy Mpou3BOJILHBIA HA0Op CUMBOJIOB, CEpPBEp 3a-
MEILAET KXl YETBEPTHIA CUMBOJI Ha «%o».

7. CepBep reHepupyeT IporHo3 moroasl Ha Henento. KilmeHT noceliaer JeHb
HEJIEJIH U MOJIYYaeT COOTBETCTBYIOIIMI MTPOTHO3.

8. KunmeHT moceutaer cepepy MpOU3BOJIbHBIEC YHCIA U NIOJyYaeT Ha3a]l KOJIU-
YECTBO YMCEJI, KPATHBIX TPEM.

9. KumeHT mochuIaeT cepBepy CUMBOJBHYIO CTPOKY, COJIEPKAIIYIO0 MPOOEIIHl,
U T0JIy4aeT Ha3aJ] Ty K€ CTPOKY, HO B HEW MEXKIy CJIOBaMHU JOJDKEH HaXOIAUThCS
TOJIBKO OJTUH TIPOOET.

10. Knnent nocenaer cepepy cioBo. CepBep OINpenessieT, SBISETCS JIU 3TO
CJIOBO MATMHAPOMOM (nanuHopom — CIOBO, YATAIOLIEECs OJMHAKOBO KakK CleBa Ha-
MpaBo U CIpaBa HAJIEBO).

11. KnueHTt noceuiaeT cepepy ABa yucia u nonydaeT Hazajg HOJl (Haubosnb-
UH OOIIMI AEJIUTEIIb) STUX YUCE.

12. Knuent noceuiaer cepsepy uuciio ot 0 1o 10 u mosmydaer Ha3aq Ha3BaHUE
ATOTO YKCIIa MPOIHUCHIO.

13. KiieHT nochlIaeT cepBepy KOOPAMHATHI TOUKM X U Y B JIEKapTOBOM CHUC-
TeMe koopanHat. CepBep ONpeAeIsieT, B KAKOM KOOPAMHATHONW YETBEPTH HAXOJUTCA
JIaHHAsi TOYKa W MOChUIAET PE3yJIbTaT Ha3a/l KIUECHTY.

14. KnueHT nochuiaeT cepBepy KOOPAUMHATHI MPSIMOYTOJILHONU 00JaCTH U TOUKHU
B JICKapPTOBOM cuCcTeME KoopauHAT. CepBep ONpENeIsieT, JEKUT JIM JaHHASI TOYKA B
MPSIMOYTOJILHON 00JIACTH, ¥ TIOCHUIACT PE3yJIbTaT Ha3al KIUEHTY.

15. KimueHT moceuiaeT cepBepy IiecTU3HauHbli HOMep Ouiera. CepBep ompe-
JEJSIET, SABISICTCS JIM 3TOT OMIIET «CUACTIUBBIMY. «CUaCTIMBBIMY HA3bIBACTCS TAKOU
OuIieT, y KOTOpOoro cyMma mnepBbIX Tpex 1udp paBHa cyMMe nocieaHux tpex. Cepsep
MOCBUIAET PE3yJIbTAT Ha3a/l KIUEHTY.

1.8 KoHTpoOJIbHBIE BOTIPOCHI

1. Kakas TEXHOJIOTUSA Ha3bIBACTCSA MEXKCETEBBIM oOMeHOM
(Mumepnemworking)?

2. OOBACHHUTE TOHSTHE «IPOTOKOJIBD) B KOHTEKCTE TEXHOJOTUH OOMEHa JaH-
HbIMH. UTO OHHM BKiItOUaroT? [IpuBeauTe mpumMepsl.

3. HazoBute omimmuust TCP/IP OT npyrux CpeacTB Mepeaadn JaHHbIX.

4. JlaliTe onpeieJICHNE TTOHATHIO «COKET».

5. Onummrte QyHKINIO, KOTOpast UCTIOIB3YeTCs IJIs IPHEeMa TaHHBIX Yepe3 Co-
KeT notoka (npotokona TCP).

6. HazoBute (yHKIMIO, MCMIONB3YyEMYIO Ui cOo3AaHusl cokera. Onuiure ee
MapameTphl.

7. Onummte QyHKUHUIO, KOTOpas UCIOJIb3YETCS JIA NEPEChUIKH JAHHBIX Ye-

pe3 cokeT notoka (rpotokon TCP).
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8. Uto BO3Bpamaer GyHKIUS accept() B TOM Cilydae, €ClIM COEAMHEHUE OT-
KPBIBAETCS YCIIEIIHO?

9. HazoBute (yHKLMIO, KOTOpass UCHOJB3YETCA B MPUIIOKEHUHU-KIHEHTE IS
MOCBUIKH 3aIIpOCa HA OTKPbITUE coeMHEHMs. ONUIINTE €€ MapaMeTphl.
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JIABOPATOPHAS PABOTA Ne2 Co3nanue 1mocjie0BaTe/ibHOr0 cepeepa
0e3 yCTaHOBJIEHUAIOrn4eckoro coenunennst UDP

Heab padoTbl: U3y4YUTh METO/IbI CO3aHUs CEPBEPOB O€3 YCTAHOBJIEHUS JIOTH-
yeckoro coenuHeHusi UDP, ucnomb3ys ajlfOpUTM MOCIIeI0BATENIbHOM 00pabOTKH 3a-
IIPOCOB.

2.1 IIporokoa UDP

3agadeil mpotokosia TpaHcnopTHoro ypoBHs UDP (User Datagram Protocol)
ABJISIETCS TIEpeiava JIaHHBIX MEXAY MPUKIAIHBIMU IpolieccaMu 0e3 rapaHTuil Joc-
TaBKH, TI03TOMY €r0 MaKeThl MOTYT OBITh MOTEPSHBI, TIPOLYOITUPOBAHBI WM MPUNTH
HE B TOM MOPSJIKE, B KOTOPOM OHU OBLIU OTIIPABJICHBI.

Kaxaplii KOMMyHUKAIIMOHHBIN IPOTOKOJ ONEPUPYET C HEKOTOPOM €IVHULEH
nepeIaBaeMbIX JaHHbIX. EMMHUIYY TaHHBIX MpoTokona UDP Ha3bIBAKOT Oeumazpam-
mot (datagram). llpotroxon UDP siBAsieTCs MPOCTEUIIINM JIeHTarpaMMHBIM TIPOTOKO-
JIOM, KOTOPBIA MCIOJIb3YeTCs B TOM Cllydae, KOrja 3ajadya HaJe)KHOro oOMeHa JaH-
HbIMHU JIMOO BOOOIIE HE CTAaBUTCS, JIMOO pelaeTcs CpeicTBaMu 00Jiee BBICOKOTO
YPOBHSI — CUCTEMHBIMU NPUKJIAJHBIMU CIIY>KOAMH WJIM T10JIb30BATEILCKUMU MTPUIIO-
KEHUSMMU.

B ctexe mporokonor TCP/IP npotokon UDP obecnieunBaeT OCHOBHOW MeXa-
HU3M, UCIOJIb3yEeMbIi MPUKIAIHBIMU MMPOrpaMMaMH JIJIs Mepeauu JeiTarpamMmm Japy-
UM npuioxeHusM. UDP npenocTaBisieT MPOTOKOJIbHBIE MOPTHI, UCIIOJIb3yeMbIe JIIS
pa3IMyYeHUs] HECKOIBKUX MPOLECCOB, BHIMOIHSIIOIIMXCS HA OAHOM KommbloTepe. [1o-
MHUMO TIOCBUIAEMBIX AaHHBIX Kaxjaoe UDP-coo0uieHue COACpP>KUT HOMEp MopTa-
MPUEMHHUKA U HOMEP MOPTa-OTIIPABUTEIIA, [IeT1ast BOSMOXKHBIM Uit iporpamMm UDP Ha
MalIHEe-TI0JIydaTesne JOCTaBKy COOOIICHHS COOTBETCTBYIOIIEMY PELMIIUEHTY, a AJis
NOJIy4aTesiss — NOCBUIKY OTBETA COOTBETCTBYIOIEMY OTIPABUTENI0. DTOT MPOTOKOJ
o0OecrieunBaeT HEHAJEKHYIO JOCTaBKY JaHHBIX «IO0 BO3MOXXHOCTH» B OTJIIMYUE OT
npotokosia 7CP, o06ecreunBaroero rapaHTUPOBaHHYIO 10CTaBKy. UDP He uCHoib-
3yeT MOATBEPXKIICHUS MPUXO0/a COOOIICHHUM, HE YIMOPSAOYMBAET MPUXOISIINE CO00-
IIEHUs U HEe o0ecrieunBaeT 0OpaTHOW CBSI3U Ui YHPABIIEHUS CKOPOCTBIO IEepeaaydn
uHdopmaiuu mexay MamuHamu. [loaromy UDP-coo611enust MOryT ObITh IIOTEPSIHBI,
Pa3MHOXKEHBI WM NPUXOINUTHh HE MO MOpsAAKy. KpoMe Toro, makersl MOTYT HPHXO-
JUTH paHbllle, YEM NOJTydaTeslb CMOXKET 00padoTaTh UX.

2.2 Coxkersl gefiTarpaMmm

Cokembl Oeumacpamm (datagram sockets) — 3TO CpeiACTBa MOMJICPKKH HE
OYeHb HAJIS)KHOTO OOMeHa makeTaMu. HeHaie:)KHOCTh B JaHHOM KOHTEKCTE 03HAYaeT
OTCYTCTBHE TapaHTHUU MX JOCTABKHU MO Ha3HAYeHHUIO B TpeOyemoM mopsake. dDakTu-
YECKHU OJIMH U TOT K€ MaKeT JeHTarpaMMbl MOXKET OBITh JOCTABIICH HECKOJIBKO pas3.

Xots WinSock monnepxuBaeT u Apyrue MPOTOKOJIBI, BO MHOTHX CITydasx, Ha-
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npuMep, Mpyu 0OMeHe TaHHBIMU MEXK]Ty JBYMS MPOIIECCaMU Ha OJTHOM M TOM K€ KOM-
NbIOTEPE WM MEXKIY JIByMs KOMIBIOTEpaMHM B JOKaJbHOW CEeTU ¢ HEOOJBIION Ha-
IPY3KOi, UCKJIFOUYECHA MYTAHUIIA, HEMPABWILHOE HAa3BaHUE MAKETOB MM JOCTABKA HUX
He 110 ajipecy. OHaKO MOJHOM rapaHTUU OT MOJOOHBIX HENPUIATHOCTEH MPUIIOKECHHUE
He 00€ecTeunBaeT.

Ecnu xe npumnoxxenue ynpasisieT 0OMEHOM JaHHBIMU MO 00Jiee CIOKHOU U 3a-
IPY’KEHHOW CETH, HEHAJIC)KHBIM XapaKTEpP COKETOB JAEHUTarpaMm MPOSIBUTCS OYEHb
obicTpo. [Ipu oTCyTCTBUM B MPHIOKEHUH 00PAaOOTKU OMIMOOK OHO MPOCTO HE CIpa-
BUTCS C 33/1a4eil. TeM HEe MEHEE COKETHI JIeTarpaMM OY€HbB IOJIE3HBI ISl IEPECHUIKA
JIAHHBIX, COCTOSIIIUX W3 OTACJIbHBIX MAKeTOB WM 3anucei. OHU TakKe SIBISIOTCS
YAOOHBIM CPEICTBOM PACCHUIKH IUPKYJISPHBIX MAKETOB MO HECKOJIBKAM aJpecam O]I-
HOBPEMEHHO.

[IpumepaMu CeTEBBIX MNPUIIOKEHHM, HUcnoab3yomux UDP, ssustorca NFS
(Network File System — cereBas (ainoBas cucrema) u SNMP (Simple Network
Management Protocol — npocToit IPOTOKOJ YIPABJIEHUS CETHIO).

2.3 Aaroputm padoThI MOCJIEA0BATEIBHOIO cepBepa 0e3 YCTAHOBJICHUSA
JIOTHYECKOI'0 COeJUHECHHUS

OnuieM 0OOOUICHHBIN aarOpUTM paboThl MOCIENOBATEIBLHOTO cepBepa 0Oe3
YCTaHOBJICHUSI JIOTUYECKOTO COSMHEHMSL:

1. Co3naTh cokeT cepBepa (CBsI3aB €ro ¢ JOCTYITHBIM MOPTOM U JIOKAJTbHBIM a1~
pecom).

2. CuuThIBaTh B IIUKJIE 3alIPOCHl OT KJIMEHTA, (POPMUPOBATH OTBETHI U OTIIPAB-
JSITh KIIMEHTY B COOTBETCTBUHU C IPUKIIATHBIM ITPOTOKOJIOM.

Ha pucynke 3 mokaszaHa cxema opraHu3aly paboThI MIOCIEI0BATENIBHOTO CEp-
Bepa 0e3 yCTaHOBIJIEHUS JIOTUYECKOT0 coeluHeHus. Tpeldyercs TOJbKO OAMH MOTOK
BBITIOJTHEHMSI, KOTOPHIN 00ecreunBaeT B3auMO/IEUCTBUE CEpBEPA CO MHOTMMHU KITHEH-
TaMU C UCTIOJIb30BAaHUEM OJHOTO COKETA.

cepeep «— [lpukKnagHon
npouecc
cepBepa
| I
Coker cBszaH cnoptomn | € OnepatyoHHasn
JIoKanbHbIM aapecom cncrtema

Pucynoxk 3 — Cxema opranuszanuu padoThl MOCIEI0BATEILHOTO CEpBEPa
0€3 yCTaHOBJIEHHUS JIOTUYECKOTO COEAMHEHUS
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2.4 MeToan4yecKue YKa3aHUS M0 CO3JaHUI0 MOCJIeI0BATEIHLHOTO
cepBepa 0e3 yCTaHOBJICHUS JIOTHYecKOro coequdenuss UDP

Jliist Toro 4ToOBl MPOAEMOHCTPUPOBATH OCOOEHHOCTH PabOTHI MPOTOKOJIA
UDP, paccMOTpUM CIEAYIOIIYIO 3a1a4y.

OcyniecTBUTh B3aMMOJICHCTBUE KIHMEHTa U CEpBEpa HAa OCHOBE MPOTOKOJIA
UDP. ®yHKIIMOHAJIbHbIE BO3MOYKHOCTH KJIMEHTA PEalin30BaTh CIEIYIONIUM 00pa3oMm:
KJIMEHT BBOJIUT C KJIABHATypbl CTPOKY CHUMBOJIOB U MOCBUIAET €¢ cepBepy. [IpusnHak
OKOHYaHUS BBOJIa CTPOKU — Ha)xkaTthe KiaBulin «BBoa». OyHKIIMOHAIBHBIE BO3MOX-
HOCTU CEpBEpa Peajn30BaTh CICAYIOIIUM O0pa3oM: CEpBEp, MOJIYUYHUB ATy CTPOKY,
JIOJDKEH TOMEHATh B HEM MECTaMU CHMBOJIbI HAa YETHBIX M HEUETHBIX NO3ULUAX. Pe-
3yJIbTaT BO3BPATUTh HA3a]l KIIMEHTY.

Tak xe Kak ¥ B MpeaplayIiei 1adopatopHoil paboTe, co3JauM JBa MPOEKTa —
KJIMEHT U CEPBEP.

CepBepHas 4acThb

#include<winsock?2.h>
#include<iostream.h>
#include<stdlib.h>
#include<process.h>

void main (void) {
WORD wVersionRequested;
WSADATA wsaData;
int err;
wVersionRequested=MAKEWORD (2, 2) ;
err = WSAStartup (wVersionRequested, &wsaData) ;

Br3oB pyHKIIMU SOcket() BRITIISIIAT CIEAYIOMAM 00pa3oM:

SOCKET s;
s = socket (AF_INET, SOCK DGRAM, 0) ;

Tak Kak B JaHHOM CJIy4ae CO3JAETCsS COKET JECUTarpamM, UCIOIb3YIOLIUNA ITPO-
ToKOoJ UDP, BTOPBIM apryMEHTOM, 3aJArOlIUM THII CO3JaBaEMOr0 COKETa, JOJIKEH
061 SOCK _DGRAM.

struct sockaddr in ad;

ad.sin port = htons(1024);

ad.sin family = AF INET;

ad.sin addr.s addr = 0;//nomcraBsiser nomxonsammy ip
bind (s, (struct sockaddr*) &ad,sizeof (ad));

char b[200],tmp="\0";
int 1;

1l = sizeof (ad);
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[Tocne co3nanusi cokeTa B MPHIIOKEHUU-CEPBEPE U MPUBSI3KH €r0 K OINpe/ie-
JICHHOMY aJIpecy ¥ TOPTY MOXHO TIPUHUMATh JAHHBIC OT MPUIIOKESHUS-KIUEHTA. ITO
JIETIAETCS C MOMOIIBIO QYHKIIUU recvfrom(), UMEIONICH CIIeTYIOIIUI TPOTOTHIL:

int recvfrom(SOCKET s,char FAR * Dbuf,int len,int flags,
struct sockaddr FAR *from,int FAR *fromlen);

[lepBblii mapameTp — 3TO JECKPUIITOP COKETa, BO3BpallaeMblii (PyHKIuEH
socket(); 3a HUM UAYT yKa3areiab Ha Oydep A mpuemMa HOBOM AeiTarpaMMbl U JIJTU -
Ha Oydepa. [Tapametp flags MoxeT ObITh paBeH msg peek N 3amojiHeHUs Oydepa
TakuM o0Opa3om, 4TO JelTarpamMma ocraercs Bo BXojHou ouepeau. Ilocnmennue aBa
rapamMeTpa MCIHOJb3YIOTCS JUIsl TIOJyYEeHHsI aJpeca COKETa, MOCIABIIEro JelTarpam-
My. IIo aTOMy agpecy MOKHO ITOCJIATh OTBET.

B namem npumepe pyHKIMS recvfrom() npuMer cieayoomuid Buj (mapamerp
flags ycranaBnuBaetcs kak 0):

int rv = recvfrom(s, b, lstrlen(b), 0, (STRUCT SOCKADDRY*)
&ad, &1);

[Tpu ycremHoM CYUTHIBAHUM JeUTarpaMmbl PYHKIUS recvfirom() BO3BpaIaeT
KOJIMYECTBO MPOUYMTAaHHBIX OaiToB. Ilpu ommbOouyHOM mpueme aelTarpamMmbl BO3-
BpaIiaeTcs 3HaueHue socket_error.

Eciu pasmep Oydepa, nepenannsiii B QyHKIMIO recvfrom(), CIUIIKOM MaJl JIJIs
npueMa BCcell aeiTarpaMMbl 1eJTIMKoM, Oydep 3amoHIeTCsl TEMU JTaHHBIMU, KOTOPBIC
B HETO TOMEIIAIOTCs, a OCTABIIAsACSA YacTh JAeHTarpaMMbl cOpachIBaeTCS B MOJCHC-
TeMy CcOOpKM Mycopa W Tpomanaer Oe3Bo3BpaTHO. B 3Tom ciydae GyHKIUS
recvfrom() Bo3Bpaliaet 3Ha4eHHE socket error.

blrv]="\0";
cout<<b<<endl;

for (unsigned i=0;b[i];i++)

if (1%2==0)
if (b[i+1]1!="\0") {
tmp=b[i];
b[i]=b[i+1];
b[i+l]=tmp;

OTnpaBka JMaHHBIX BBIMONHSAETCA GYHKIMEH sendto(), UMEIOIEH CIeay oI
MPOTOTHITI:

int sendto (SOCKET s, const char FAR *buf, int 1len, int
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flags, const struct sockaddr FAR *to, int tolen) ;

[lepBrIii mapameTp, KaK M paHblIe, — 3TO JECKPUITOP COKETa; 33 HUM HJET
yKasarellb Ha Oydep, coaepkaluii nepecbliacMble JaHHbIE, U JJIMHA 3TOro Oydepa.
[Tocneanue nBa mapameTpa UCTONB3YIOTCS AJI YKa3aHUs ajpeca U MmopTa COKeTa Ha-
3HAYCHMUS.

Ecmu pynkius sendto() cpabaTeiBaeT KOPPEKTHO, OHA BO3BPAIIAECT KOJIUIECTBO
MOCIIAaHHBIX OANTOB, KOTOPOE MOXKET OTJIMYATHCS OT 3HAUEHUS apamerpa len. B ciy-
yae omnOku QyHKIMs sendto() BO3BpalaeT socket _error.

IIpu nomnbITKe Mociarh AedTarpaMMmy OOJIBLIETO pa3Mepa, 4YeM MaKCHUMabHO
JOMYCTUMBIA B JaHHOW peanusauuu WinSock, woxg omubku Oyner paBeH
wsaemsgsize. MakCUMaJIbHO TOITYCTUMBIN pazMep JAedTarpaMMbl MOXKHO OTIPECIIUTh
myTeM BbI30Ba GpyHKumMu WSAStartup().

sendto (s, b, lstrlen(b), 0, (STRUCT SOCKADDR*) &ad, 1);
closesocket (s) ;

WSACleanup () ;

Kiuenrtckas yacTth

Hwxe npuBeaeHa mporpaMMa KiIMeHTA.
#include <stdio.h>

#include <string.h>

#include <winsock?2.h>

#include <windows.h>

#include <iostream.h>

int main (void) {
char buf[100], b[100];
WORD wVersionRequested;
WSADATA wsaData;
int err;
wVersionRequested = MAKEWORD(2,2);
err=WSAStartup (wWersionRequested, &wsaData);
if(err !'= 0){return 0;}

SOCKET s;

s = socket (AF INET, SOCK DGRAM, 0) ;
sockaddr in add; B

add.sin family = AF INET;
add.sin port = htons(1024);

B crnenyromieii cTpoke MpOMCXOMUT SIBHOE yKazaHHe [P-apeca TpU MOMOIIN
CTPOKOBOTO MPEACTABICHUS (TOUEUHON HOTALMK) inet addr, BO3BPAIAIOIIETO YHCIIO
B (hopmate nosisi s_addr .
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add.sin addr.s addr = inet addr("127.0.0.1");

int t;

t = sizeof (add);

cout<<"Enter the string, please"<<endl;
cin.getline (buf, 100, "\n"') ;

sendto (s, buf, lstrlen(buf), 0, (struct sockaddr*) &add,

t) s
int rv = recvfrom(s, b, lstrlen(b), 0, (struct sockaddrx*)
&add, &t);
blrv] = "\0';
cout<<b<<endl;

closesocket (s) ;

WSACleanup () ;
return O;

2.5 UapuBuayaJbHbIe 3a1aHUS

PazpaboTaTh npunoxenue, peanu3yroliee apxXuTekTypy «KIneHT-cepBep». He-
00X0IMMO peann30BaTh MOCIENOBATENbHBIN cepBep 0€3 YCTaHOBIEHUS JIOTUYECKOTO
coenunenus (UDP). Jloruky B3auMOJCHCTBUS KIIMEHTA U CEpPBEpa PEan30BaTh Clie-
JTYIOIIMM 00pa3zoM:

1. KiineHT BBOAMT C KJIaBHATypbl CTPOKY CHMBOJIOB M IIOCBUIAET €€ CEPBEPY.
[Ipu3Hak OKOHYaHMS BBOJIa CTPOKU — HaxaTue kiaBuiu «BBom». CepBep, MOIy4duB
3Ty CTPOKY, NOJDKEH ONPEAECIUTD JJIMHY BBEJICHHON CTPOKH, U, €CIIA 3Ta JJIMHA KpaT-
Ha 3, TO YAAJISIFOTCS BCE YHCIa, KOTOpPBIE AeisITcs Ha 3. Pe3ynprarsl npeoOpa3oBaHmii
3TOM CTPOKHU BO3BPAILAKOTCS HA3a]l KJIUCHTY.

2. KiIneHT BBOAMUT C KJIABHATypbl CTPOKY CHMBOJIOB M IOCBUIAET €€ CEPBEPY.
[Ipu3Hak OKOHUYaHMS BBOJA CTPOKU — Haxartue kinaBuin «Beom». Cepep, MoayyuB
ATy CTPOKY, JOJDKEH OIPENEIIUTh JJIMHY BBEACHHOU CTPOKH, U, €CJIM 3Ta JJIMHA YeT-
Has, TO YAaISIOTCS 3 MEPBbIX U 2 MOCJIEIHUX CHMBOJIA. Pe3ynbratsl mpeoOpa3oBa-
HHUM 3TOW CTPOKHM BO3BPAIIAKOTCS HA3al KIUECHTY.

3. KiIMeHT BBOJMT C KJIABUATYPHI CTPOKY CHMBOJIOB M TNOCBUIAET €€ CEPBEPY.
ITpu3Hak OKOHYAHUS BBOJIa CTPOKU — HaxkaTue kiaBuiim «BBoa». CepBep, MOJIy4YuB
3Ty CTPOKY, JOJKEH BBISICHUThH, UMEIOTCS JIM CPEAU CHUMBOJIOB 3TOM CTPOKH Bce OYK-
BbI, Bxoasmme B ciioBo WINDOWS. KonnuecTBO BXOXIAEHUN CUMBOJIOB B CTPOKY
nepenarhb Ha3a KIUEHTY.

4. KniueHT BBOJMT € KIIABHATypbhl CTPOKY CHMBOJIOB U MOCBHIJIAET €€ CEpPBEPY.
ITIpu3Hak OkOHYaHUS BBOJIa CTPOKM — HaxkaTue knaBuim «BBoa». CepBep, NOIyUYuB
3Ty CTPOKY, JOJKEH ONPEACIUTD JJIUHY BBEICHHON CTPOKH, U, €CJIM 3Ta JJIMHA HeE-
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YeTHas, TO YAAJSIETCSl CUMBOJ, CTOSIIUN TocepenuHe cTpoku. [IpeoOpa3zoBanHas
CTpOKa IepeaaeTcs Ha3al KIMEHTY.

5. KnueHT BBOOWT C KJIaBUATYPhl CTPOKY CHUMBOJIOB M ITOCBUIAET €€ CEPBEPY.
IIpy3Hak OKOHUYaHMS BBOJA CTPOKM — Haxkatue kinaBumm «Bsom». Cepsep, MOIy4YHB
3Ty CTPOKY, JOJDKEH 3aMEHHUTh B 3TOM CTPOKE KaXKIblil BTOPOil cMMBOJI (@ Ha #. Pe-
3yJbTaThl MpeoOpa30BaHMil epeIaloTcs Ha3al KIMCHTY.

6. KiimeHT BBOJUT ¢ KJaBUATypbl CTPOKY CMMBOJIOB U MOCBUIAET €€ CEpPBEpY.
[Ipu3Hak OKOHUYaHMS BBOJa CTPOKU — HaxaTue kinaBuiu «BBom». CepBep, MOIyUYUB
3TY CTPOKY, JOJKEH 3aMEHUTh B 3TOW CTPOKE CUMBOJIOB BCE MPOOEIIbI Ha CUMBOJ *,
[IpeoOpa3oBanHas cTpoKa repenaercss Hazaj| KIUeHTY.

7. KnueHT BBOOWT C KJIaBHUATYPhl CTPOKY CHMBOJIOB M ITOCBUIAET €€ CEPBEPY.
[Ipu3Hak OKOHYaHMS BBOJA CTPOKU — Haxartue kinaBuiin «Beom». CepBep, Moay4yuB
ATy CTPOKY, JOJIKEH ONPEACINUTh JIMHY BBEJICHHOW CTPOKH, U, €CIU IJMHA OOJbIIIe
15, To u3 Hee ynansawoTcs Bece uu@pol. KnueHT nosydaet npeoOpa3oBaHHYIO CTPOKY U
KOJIMYECTBO YJaJIEHHBIX UGDP.

8. KniueHT BBOJOUT C KJIABUATYPhI CTPOKY CHUMBOJIOB U TOCHIJIAET €€ CEPBEpY.
IIpu3Hak OKOHYaHMS BBOJA CTPOKU — Haxkatue kinasuin «BBom». CepBep, noayduns
ATy CTPOKY, OJLKEH ONPENEIIUTh JUIMHY BBEICHHOW CTPOKH, U, €CIIH IJINHA KpaTHa 4,
TO YHAJIAIOTCS BCe 4Mcia, aensumecs Ha 4. KioueHT nonydaer mpeoOpa3oBaHHYIO
CTPOKY U KOJIMYECTBO TAKUX YUCEIL.

9. KiimeHT BBOJAUT ¢ KJIaBHATypbl CTPOKY CHMBOJIOB M IMOCBIIAET €€ CEpBEpY.
IIpru3Hak OKOHYaHMS BBOJA CTPOKM — Haxkatue knasuim «Bom». Cepsep, nmoaydns
ATy CTPOKY, NOJDKEH ONPENCIUTh JJIMHY BBEACHHOM CTPOKHM, W, €CIM 3Ta JUIMHA
KpaTHa 5, TO MOJCUYUTHIBAETCS KOJUYECTBO CKOOOK BCEX BUIOB. MIX KOIMYECTBO IO-
CBLIAETCS KJIUCHTY.

10. KnvieHT BBOJIUT € KJIABUATYPhl CTPOKY CMMBOJIOB U IMOCBHIIAET €€ CEPBEPY.
IIpu3Hak OKOHUYaHMS BBOJIa CTPOKM — HaxkaTtue knaBuiu «BBom». CepBep, MOIy4YUB
3Ty CTPOKY, NOJDKEH ONPEAEIUTD JJIMHY BBEICHHOU CTPOKHU, U, €CIIUA 3Ta JJIMHA KpaT-
Ha 4, TO TIepBasi 4YacTh CTPOKU MEHSIETCS MECTaMu CO BTOpoil. Pe3yibTaThl peobpa-
30BaHUI BO3BpALAIOTCS Ha3al KIUEHTY.

11. KnrieHT BBOIUT ¢ KJIaBUATYpPbl CTPOKY CUMBOJIOB U IMOCBUIAET €€ CEPBEPY.
IIpru3Hak OKOHYaHMS BBOJA CTPOKM — HaxkaTue kinasumm «Bsom». Cepsep, MOIy4YHB
ATy CTPOKY, JOJDKEH OIPEACIUTH JJIMHY BBEACHHOM CTPOKH, U, €CIIM 3HAYECHUE ITON
JTTMHBL paBHO 10, TO yaamsitoTcs Bce CMMBOJBI 0T A 10 Z. Pe3ynbTatsl mpeodpas3oBa-
HUM TAKOW CTPOKH U KOJIMYECTBO YJIAJICHUN BO3BPAIIAIOTCS HA3a]l KJIMEHTY.

12. KnmueHT BBOOUT C KJIaBUATYpbl CTPOKY CHMBOJIOB U MOCBIJIAET €€ CEPBEPY.
[Ipu3Hak OKOHUYaHMS BBOJIa CTPOKH — Haxartue kiaBuiu «Bom». Cepep, MOIy4YUB
ATy CTPOKY, JOJIKEH ONPEACINUTh JJIMHY BBEJICHHOW CTPOKH, U, €CJIH JJIMHA OO0JIbIlIe
15, To ynanswTcs Bce CUMBOJIBI OT a 10 z. [Ipeobpa3oBaHHas cTpoka U KOJIMYECTBO
YAAQJIEHHBIX CUMBOJIOB BO3BPAILIAIOTCS HA3a]l KIUEHTY.

13. KnueHT BBOJUT C KJIABUATYPHI CTPOKY CHUMBOJIOB M MOCBUIAET €€ CEPBEPY.
IIpu3Hak OKOHUYaHMS BBOJA CTPOKM — Haxkatue knaBumm «Beom». CepBep, MOIy4yuB
ATy CTPOKY, JOJDKEH B IOJYYEHHON CTPOKE CMMBOJIOB IIOMEHSITh MECTAMH CUMBOJIBI
HAa YETHBIX U HEYETHBIX MO3UIMAX. [10ydeHHYI0 CTPOKY BO3BPaTUTh Ha3a[ KJIUECHTY.
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14. KnueHT BBOJUT C KJIaBUATYPhl CTPOKY CUMBOJIOB U MOCHLUIAET €€ CEPBEPY.
[Tpu3nak oxoHUYaHUS BBOJIa CTPOKU — HaxaTue kiaBuiu «BBomy». CepBep, momyunB
3Ty CTPOKY, JOJDKEH OMPEAENIUTh JJIUHY BBEIEHHOW CTPOKH, U, €CIU JJTMHA OOJbIIe
7, TO BBLIESETCS MOACTPOKA B { } CKOOKaxX M BO3BpAILAECTCS HAa3aJ KIUECHTY.

15. KnveHT BBOAMT ¢ KJIaBUATYphl CTPOKY CHMBOJIOB U TIOCBUIAET €€ CEPBEPY.
[Ipu3nak oxoHYaHUS BBOJA CTPOKU — HaxaTue kiaBuiu «Bom». CepBep, morydus
3TY CTPOKY, OJDKEH ONPEACNUTh JJIMHY BBEJACHHON CTPOKU U, €CIM JUTMHA OOJBIIE
15, To BbIAENsAETCS MOJACTPOKA 0 IIEPBOT0 Mpodena 1 BO3BpallaeTCs Ha3a | KIUEHTY.

2.6 KoHTpOJIbHBIE BONIPOCHI

1. Uto comepxut UDP-coo0111eHre TOMUMO TTOChIIAEMbIX JaHHBIX?

2. Yto HazpIBaeTCs AerdTarpaMmmMon?

3. Kakue Bo3moxxHocTu He npeaoctasisgeT UDP (B otnuuue ot TCP)?

4. Yem ¢yukuu sendto() m recvfrom() oraudarorcs oT GyHKIUN send()
recv()?

5.UYro mnpoucxomut, eciau pasMep Oydepa, mnepeaaHHbIi B (YHKIHUIO
recvfrom(), CIUIIIKOM MaJl I IpreMa Bcell ieTarpaMmsl 1eTUKOM?

6. IIpuBenuTe mpuMephl CETEBBIX MPUIIOKEHUH, UcTonb3yomux UDP.

7. B kakux cnyuasx npumenenue UDP-mpoTokona MOXET ObITh MPEeAnoYTH-
TeabHen, yem T'CP?
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