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Jleximma 4. Socket unTepdeiic

MpI paccMaTpuBaeM ceTeBoe IporpaMMUPOBaHUE KaK HCIIO/IB30BAaHIE TPAHCIIOPTHOIO YPOB-
Hsl JIJ1s o0ecTiedeHnst IPUKJIAJIHBIX 3a1a4. To ecTh HAM HAJIO MepeIaBaTh/HOJIyYaTh Yepes
ceTh HEKOTOpbIe JIaHHbIe, PACCMATPHUBAEMbBIE C TOUKHU 3PEHUSA TPAHCIOPTHOIO YPOBHS KakK
abcrpakTubiit maccuB OafiroB. [lojroroBka u ucno/ib30BaHUE STUX JAHHBIX — ITO 33,1244
YPOBHS TIPUIOXKeHHi. A HAM HYKHO ITPOCTO NEPe aTh ST JAHHBIE HA TPAHCIOPTHBIN yPO-
BeHb. JIJ1s perennst 3TuX 3329 MOYKHO UCIIOIH30BaTh TakK Ha3biBaeMbril socket maTepdeiic,
peaJIM30BaHHbIi B BU/ie HAOOpa OHOIUOTPEIHBIX (DYHKITUN.

[Ipexkae gem paccMaTpuBaTh Ha3HAYEHHE TAaKUX (PYHKIHHE, YTOUHEM KPYT BOIIPOCOB,
perraeMbiX Ha TPAHCIOPTHOM yPOBHE, W TaK:Ke JTaHHble, HEOOXOAUMBIE I CBA3U C yiIa-
JIECHHBIMU CTAHIUSIMU, HA CETEBOM YPOBHE.

Kak yzke ropopuioch, Jjisd ujieHTu(UKAIUE CTOPOH CeTEBOT0 0OMEHa Ha TPAHCIOPTHOM
YPOBHE HMCHOJIb3YeTCA HOMep mopTa, a Ha cereBoM ypoHe — I[P anpec. Takum obpaszom,
JIOJIZKHBI OBITH CPEJICTBA 3aJlaHUs STHX aJPEcOB IPHU Iepejade U MOoJydYeHus UX IPU MPH-
eMe (ITOOBI UMEeTh BO3MOXKHOCTH chOPMHUPOBATH OTBETHOE coobIneHne). Kpome 3Toro, Ha
TPAHCIIOPTHOM YPOBHE MOTYT IPUMEHSAThCS Pa3Hble CTPATErUN JTOCTABKHU, peaau3yeMbie B
pa3myuHbIX TPoTOKoiax. Ha nmpakTuke, TpaHCHIOPTHBIE YPOBEHb OOBIYHO UCIIOJIb3YET JBa
ocuoBHBIX npoTokosia: UDP u TCP.

UDP (User Datagram Protocol) peanusyer nepenady JaHHBIX 6e3 KaKuX-J1n00 rapaH-
tuil. To ecTb MacCHB JIAHHBIX IIE€peIaeTCs B CeTh, HO JlajbHeliInas cyap0a 3Toro coodenns
HE OTCJIC2KHUBAETCS, IIPOTOKOJ HE MPEILYCMATPUBACT ITPOBEPOK, KOHTPOJIbLHBIX COOOIIEHHIT
1 T.I. 3a CcYeT TOro HPOTOKOJ paboTaeT oueHb OBICTPO, HO HAIEKHOCTH JOCTABKHU HE Ta-
panTupyercsd. Takum 06pa3om, 3a00Thl O TOM, 4TOObI BCe HEOOXOAUMbIE JaHHbIE JOILIN J10
NYHKTa HA3HAYEHUS TePEKIaIbIBACTCS HA MIPUIOZKEHNE, NCIOIb3YIoIee 3TOT TpoToko. [To
JIOTHKE PAOOTHI 3TOT TPOTOKO/ HATOMUHAET OOBIYHYIO TOUTY, KOTJA OTIPABUTEb MHCHMA,
yKe He MOYXKET OTCJEeKUBATH MPOIECC €ro JIOCTABKH U HAJIeeTcs TOJbKO Ha HaJIe?KHOCTH
paboThl caMOil TOYTOBOI CJIYKOBI.

TCP (Transmission Control Protocol) peanusyer HajeXHyIo Hepegady JaHHBIX. DTO
O3Ha4YaeT, uTo upu paboToCIocOOHON ceTu BCe OTIpaB/eHHbIe JaHHbIE JIOWYT A0 MyHKTA
Ha3Hadenus. Bean kakme-To pparMeHTsl JaHHBIX OYIAYyT MOBPEZKIEHBI WIN TOTEPAIOTCA B
POIecce JIOCTABKH, TO MPOTOKOJ CAM OPraHU3yeT WX MOBTOPHYIO mepegady. Takum obpa-
30M, IIPOTOKOJ IIPeIyCMaTPUBAET Pa3HOOOpA3HbIE IMPOBEPKHU, MOBTOPHBIE IepeYadu, Tai-
MepBbl OXKHUJaHus U Japyrue Mexanu3mbl. Kpome sroro TCP BBoAMT mOHsSTHE cOeIMHEHUS
KaK CeaHca CBsA3M B PAMKAX KOTOPOIO IPOUCXOAUT nepejada Janubix. [loka coequnenue
SIBJISIETCS] YCTAHOBJICHHBIM (JIEHICTBYIONHM), TPOTOKOJI TAPAHTUPYET JTOCTABKY JAHHBIX OT
oTpaBuTess K moaydaresio. COOTBETCTBEHHO, YCTAHOBJIEHNE U PA3PHIB COCNHEHUS SIBTsI-
I0TCH OTJeJbHBIME TIporeaypaMu B pamkax TCP.

[Toa TpaHCIOPTHBIM YPOBHEM HAXOIUTCA CETE€BOH YpoBeHb. Il 3TOT ypoBeHb ollepupyer
CBOMMH IIPOTOKOJIAMH, B 9acTHOCTH, IP. B HacTosIee BpeMst mapaJljie/ibHO HCIOb3YIOTCS
ae Bepcuu [P, 910 Bepcun 4 u 6. JIjng Hamux mpocreiimux HyzKJi JOCTATOYHO 3HATD,
yro onm orauyaorca dpopmarom [P anpeca. B derseproit Bepcun IP agpec 3anumaer 4
bafita, B 6 Bepcuu - 16 Haiit. [loka 4TO MBI 3/1€Ch I TPOCTOTHI paccMOTpuM mHTEpdeiic
oTHOCUTEIBHO 4 Bepcun IP mpoTokoJa.

Wrak, mpuiozxkenue, cobupaloneecst HCIOJIb30BATh TPAHCIOPTHBINA YPOBEHb /I 0OMeHa
JIAHHBIMH, JOJKHO IpeaocTaBUTh socket muTepdeiicy ciaemayioniyio mHGOPMAINIO:

— yKa3aHue Ha MPOTOKOJI, KOTOPBIH HA0 UCHOJIH30BATH IPpH OOMEHE JIAHHBIMU

— cereBoil agpec apyroro aborenra obmena (IP axpec)
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— HOMep TOPTa, KOTOPLI OyAeT UCIOAb30BaTh TPAHCIOPTHBIH YPOBEHb

— caMH JaHHbIe B BUJE MaccuBa 06aiiTos

B cBoio ouepenn, socket unTepdeiic mpegocTaBIgeT YCJAYTH MO 3aAHUI0 aJIPECOB OT-
HpaBuUTe/Id U HOJIydaress, OTIPABICHUS U lpUeMa 0/Ib30BAaTE/bCKUX MAaCCUBOB 0AlTOB,
AUATHOCTHUKE IO YCHEIMHOCTH BBIIIOJTHACMbIX OHepaHI/Iﬁ.

Paccmarpusaem socket jia Linux. /Ing Windows ecTh psii oTiu4unii U npu 3TOM HAJI0
OPEJICJIUTHCH ¢ KOMIUIATOPOM. [loToM 1aMm mosicHeHus U KOMMEHTapUU.

JInst MaHUTIYJIANME ¢ TIEPBBIME TPeMsl TapaMeTpaMu (COOCTBEHHO, MapaMeTPaMU TPAHC-
IIOPTHOTO W CETEBOr0 YPOBHEl) B uHTepdeiica UCIONb3yeTCsT CTPYKTYPa

struct sockaddr in

DTa CTPYKTYPa COEPKUT HECKOJIBKO TOJIel, HAC Oy/IyT HHTEPECOBATH Te, KOTOPhIE OT-
BeYaloT 3a ceMmeiicTBo ampecos, nmopt , IP agpec . Oun Tak u Ha3BIBAIOTCS

short sin_family;
u_short sin_port;
struct in_addr sin_addr;

[Ipu ormupaBiaeHun coobINEHN Mbl JOJKHBI 3aM0JHATE 3Ty CTPYKTYPY HEOOXOIUMbIMU
JaHHBIMHA. HpI/I OoJIy4dYeHuun COO6H_[€HI/IH MbI TaK>Ke€¢ nMeeM BO3MOXKHOCTH MOJIYYUTH TaKYIO
CTPYKTYPY C JAHHBIMH, KACAIOMIUMUCS OTIPABUTEJISI COOOINEHH, U TEM CaMbIM H3BJIEYb U
HCIIOJIb30BATh 9TH JaHHBIE B JaJbHeiIneil paboTe IpUI0KeHHS.

CemectBo ajipecoB y nac Beerja Oyiaer AF INET — unrepuer ajpeca. [Topr — sro
IPOCTO MEJI0e 9UCa0. A BOT € JpecoM CHTyarus IyTh CJIOXKHEe, U 9TO0bl HEe HAIPATATH-
CsI, MOYKHO BOCIIOJIb30BAThCs CHeInaabHON (DyHKIHEl, KoTopas JacT HaM IpeACcTaBIeHne
aJipeca B HyKHOI (hopme.

unsigned short port = 5555;

struct sockaddr_in addr;

struct hostent *hostinfo;

hostinfo = gethostbyname ("127.0.0.1");

if (hostinfo == NULL) ......

addr.sin_family = AF_INET;

addr.sin_port = htons (port);

addr.sin_addr = *(struct in_addr*) hostinfo->h_addr;

Boobiie rosopst, 3anonuTh mose [P ajgpeca MoxkHO pasHbiMu criocobamu. B y4aebHbIX
npuMepax u3 MHTepHeTa MOKHO HX YBHJIETD.

Teneps paccmoTpum ocHoBHBIE (byHknuu socket maTepdeiica.

CokeT — 910 KaHaJ 0OMeHa JTAHHBIMU, HACHTHGUIUPYEMBII TETBIM YUCIOM (B TOTHOCTH
KaK JIECKPUITOP KaHajla Boja,/BbiBojga) Ilepes oTmpaBkoil cooOIIeHnil HYyKHO 3aTOJHUTh
cTpykTypy sockaddr in B oTHOIIEHUN HOJIydaTe/ s COODIICHUS.

socket (PF_INET, SOCK_STREAM, 0) (mmmu SOCK_DGRAM)

— CO3JaTh KaHAJ JIsI CeTeBOro oOMeHa, 3aJaTh CeMEeHCTBO MPOTOKOJOB M KOHKPETHBIi
IPOTOKOJ 0OMeHaA.

bind (sock, (struct sockaddrx)&addr, sizeof(addr))
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— aCCONUMPOBATH COKET ¢ KOHKPETHBIM ceTeBbiM HHTepdeiicoMm (06brano mis UDP)
close (sock)

— 3aKpBITH COKET

shutdown ()

— IPEKPATUTD BCIO CETEBYIO AKTUBHOCTDb Ha COKETE

connect (sock, (struct sockaddr*)&addr, sizeof (addr))

— 3anpocuth TCP coenunenue

listen (sock, n)

— YCTaHOBUTDH JJIUHY odepe i HeobpaboTaHHBIX 3anpocoB Ha Bxojsgdinue TCP coequnenns
accept (sock, (struct sockaddrx)&client,&size)

— IPUHATH U HOATBepauTh 3anpoc Ha TCP coenunenune

sendto (sock,buf, buflen, 0, (struct sockaddrx*)&addr_to, sizeof(addr_to))
— ornpasuTh coobrmenue (06prano UDP)

recvfrom(sock, buf, BUFLEN, 0, (struct sockaddr*)&addr_from, &size)

— npouuTtaTh coobmienne (06urano UDP)
ere BbI30BHL 111 TCP:

send (sock, buf, buflen, 0)
— orupaButh coobdmenne TCP
recv(sock, buf, BUFLEN, 0)

— mpounTaTh coobienue TCP
a TakzKe YdTeHue W 3alich depe3 obmue dynknuu BBona/BoiBoga (st TCP)

read (sock, buffer, length)
write (sock, buffer, length)
Bcenomorarenbubie hyHKIMN

setsockopt getsockopt

htonl htons ntohl ntohs

npeobpazosanue litte|big endian B dbopmar, TpuHATHI MTpH ceTeBoil epeaaye

IIpuMuTuBHLIN IpUMeEp.

Opana “cranmust’ oTupas/ser coobmenue. pyras ero npuauMaeT u OTHpaBjser 00pat-
HO JjiobaBuB B KoHIE cj0BO Echo. Ilepsas cranmus pacnedarsiBaer 3ror orBer. [lo xoay
JieJia, CTAHIIMU TAaKyKe MeYaTaioT Ha dKPaH BCAKYIO cyzkedbuyn uadopmaruio. [ITpumeps
jis nporokosios UDP u TCP.



