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[TpoTtokon HTTP

He 3aBucm oOT Tuna Ha daHHMTe (media
independent).

He nogobp)a CbxpaHABaHE HA CbCTOSAHUETO
(stateless).

N3nons3ea TCP nopTt 80.
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HTTP cbobLeHus

« BbasupaH e Ha mogena KNUeHT-CbPBLP.
* K3nonaea cbobLleHns B TEKCTOB chopmar.

Start-line
Headers
Empty-line
Message-body
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HTTP 3agaBku

« 3asBka kbM HTTP cbpBbp.

 YKazBaT ce MeToOM 3a onpeneneHn QOenucrteugd
(GET, HEAD, ...).

* [lpumepHa GET 3asBka:

GET /index.html HTTP/1.1

Host: www.myserver.com
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HTTP otroBopu

« OtroBop oT HTTP cbpBbP.

HTTP/1.1 200 OK

Date: Mon, 7 Jan 2015 12:28:53 GMT

Status-line Server: Apache/2.2.14 (Win32)
Response-headers Last-Modified: Wed, 22 Jul 2014 19:15:56 GMT
Empty-line Content-Length: 88
Message-body Content-Type: text/html

Connection: Closed

<html>

<body>

<hl>Hello, World!</hl>

</body>

</html>

U3enuyaHe Ha uHpopmayus 8 IumepHem, Xpucmo BbnyaHos



TecTBaHe KOMyHUKaunata c HTTP
CbPBbLP

 WM3non3ea ce telnet knneHrT.
« OT KOMaHOHUSA pen ce U3nbiHABaA

> telnet A.B.C.D 80
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TecTBaHe KOMyHUKaunata c HT TP
CbpPBBP

 BwbBexna ce Request-line (Hama npomnT):
GET index.html HTTP/1.1

- Ha cnepgpalma pef ce BbBeXaa agpeca Ha CbpBbpa:

HOST: A.B.C.D

« BbBexaart ce ABa nbTn cmmBonuTte 3a HoB pea CR/LF
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TecTBaHe KOMyHUKaunata c HT TP
CbpPBBP

E® Administrater: Command Prompt @ﬂg W

s

-

HTITP-1.1 200 OK

Content-Type: text/html

Last—-Modified: Mun, 03 Hov 2014 07:06:26 GMT
Accept—Ranges: hyt

ETag: "4h3m1faf34f7cf1 m"

Server: Microszoft-IIS 7.5

Date: Thu, 08 Jan 2015 14:21:25 GMT
Content—-Length: 68%

m

"K*DOCTYPE html PUBLIC “—--W3C-/-DID ¥HTML 1.0 Strict/~sEN" “http:  www.w3.org TR x (B
htmll - DTD-xhtmll—strict.dtd™>
IK%tm&)xmlns="http://wuw.w3.urg/i???/xhtml">
ea
meta http—equiv=""Content-Type" content=""text- html; charset=izo-BBL9-1" >
title>IIS?<{/title>
ftyle type="text css'">
hody {
color:HOODODDOO ;
background-color:#B3B3IB3;
margin:@;

o

Hfcontainer €
margin—-left:auto;
margin—-right:iauto;
text—align:center;
H

a img {
border:inone;
H

>

sstyle >

shead >

hody>

div id=""container">

a href="http:- /go.microzoft.com Afwlink ?1linkid=66138&amp;clcid=0x40?">{imy src=
"welcome.png" alt="II87" width="571" height="411" ~>{ra>

sdivy

shody>

shtml>

Connection to host lost.
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HTTP knneHT

* M3nonsea ce MexaHM3Ma Ha COKeTUTe.
« bubnunoteka 3a peannsauyma — Winsock?2.
* E3uk 3a nporpamupane C/C++
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Coketun

Process-client Process-server
sockets sockets
TCP TCP
protocols | | protocols
IP IP
| |
1 |
drivers driver driver drivers
| 1

L |

network

 [lpeooctaBaT [OBYNOCOYHA  KOMYHMUKaLMS
MeXay ABa npoueca oT Tmn point-to-point.

U3enuyaHe Ha uHpopmayus 8 IumepHem, Xpucmo BbnyaHos



CokeTtn B IHTepHET ooMenHa

Descriptor
references

Applications

TCPsockets | | | |  —eeeessneons

TCP po rts 1@ 2@ sssass  §  sesens
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TnnoBe cokeTu

Stream socket

Datagram socket
Sequential packet socket
Raw socket
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KoMyHMKaUMA KNUEHT-CbPBBHP

Stream Datagram
Server (e.g. TCP) Client Server (e.g. UDP) Client
l | socket) | | socket() | | socket() |

[ socket) ]
[ bind) | | bind() | h

| listen) |
l synchro_nization !
[ accept) ™ connlect() |
< reT() J | SBTO > < recvflomo ) *>
| seT() | > reT'() | | sen{[to() | ’T
| close() | | close() | | close() | [ close) |
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KoOHCTpynpaHe Ha cbobLleHnATa —
nogpexgaHe Ha bantoBeTe

« AOpecuTte M noptoBeTe ca integer

« PasnnyHnte mawmHm nnn OC nanonseat pasfmyHo
nogpexaaHe Ha banToBeTe:
— Little-endian — ctapwute 6antoBe Hanpea;
— Big-endian — mnagwuTte 6anTtoBe Hanpea.

U3enuyaHe Ha uHpopmayus 8 IumepHem, Xpucmo BbnyaHos



KOHCTpynpaHe Ha cbobLIeHUATA —
nogpexagaHe Ha bantoBeTe

192 168 0 20
Big-endian

192 168 0 20
Little-endian

192 A
168 A+1
0 A+2
20 A+3

20 A
0 A+1
168 A+2
192 At3
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KoOHCTpynpaHe Ha cbobLleHnATa —
pelLleHne

 Host-byte ordering — nogpexagaHeTo Ha banToBeTe
B MmalumHarta (Little-endian vnn Big-endian)

 Network-byte ordering — nogpexxgoaHeTo Ha
bantoBeTe B Mpexarta (BuHarn Big-endian)
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OyHKUUN

u long htonl (u long x)
u short htons (u_short x)
u long ntohl (u long x)

u short ntohs (u_short x)

[1pn Big-endian malunHW He ce n3BbpLUBaT
HUKaKBU OEeNCTBUSA

[1pwu Little-endian mawwnHu ce obpbla peaa
Ha banToBeTe
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HT TP knneHT - nocnenoBaTesnmHOCT

ok owbdh -~

NHnunanusmpade Ha Winsock.

Cb3pgaBaHe Ha COKeT.

OcbluecTBABaHE Ha KOHEKLUNSA KbM CbPBBP.
3npawiaHe 1 nonyvyaBaHe Ha OaHHW.

3aTBapsAHE Ha COKET U aeaktusupaHe Ha Winsock.
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Buonmnoteka Winsock

 Heobxognma oubnunoteka ws2_32.1ib
 BknwuyBaHe Ha bubnuoTtekara:

#include <winsock2.h>
#include <ws2tcpip.h>

// Link with ws2 32.1lib
#pragma comment (lib, "ws2 32.1ib")
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MHnumanunsnpaHe Ha bubnmnoTekaTa

int main(int argc , char *argv[]) ({
// VHunumanusupaHe Ha NONOPEBKKATA HA COKeETH
unsigned short wVersionRequested;
WSADATA wsaData;

int err;

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

if ((err '= 0) || (LOBYTE (wsaData.wVersion) '= 2 ||
HIBYTE (wsaData.wVersion) !'= 2 )) {
printf ("Winsock dll failed.\n");
return 1;

}

printf ("Winsock Initialized.\n");

return O;
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Cb3gaBaHe Ha COoKeT

int main(int argc , char *argv[]) {

int s;

if((s=socket(AF_INET,SOCK_STREAM,0))==INVALID_SOCKET){
printf ("Could not create socket.\n");
return 1;

printf ("Socket created.\n");

return 0O;
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CTpyKTypa 3a CBbp3BaHe KbM CbPBbLP

struct sockaddr {
u_short sa family; // communication domain

char sa data[l4]; // protocol-specific address

};
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CTpyKTypa 3a CBbp3BaHe KbM CbPBbLP

struct sockaddr in {

short sin family; // KoMyHmMKalMOHHAa
obrnacT
u_short sin port; // HoMep Ha nopT

struct in _addr sin addr;// IP anmpec
charsin zero[8]; // He ce msnonsea

};

struct in addr ({
u long s_addr; // 32 6uro IP agmpec
};
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CBbp3BaHE KbM CbPBbBP

int main(int argc , char *argv[])
{

int s;

struct sockaddr in server;

server.sin addr.s_addr=inet addr("77.125.71.106");
server.sin family = AF INET;
server.sin port = htons( 80 );

// CBBpsBaHe KBM OTHAaJIe¥u€H CEHPBEP
if ( connect(s, (struct sockaddr *) &server,
sizeof (server)) == SOCKET ERROR ) {
printf ("Connect error.\n");

return 1;

printf ("Connected.\n") ;

return 0;
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M3npalwlaHe 1 nony4yaBaHe Ha OAHHWU

int send(int sd, const char *buf, int len, int flags);

int recv(int sd, char *buf, int len, int flags);
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3aTBapsiHe Ha COKeT

int s, res;
char recvbuf [BUFLEN] ;
int recvbuflen = BUFLEN;

// BaTBapst KOHeKUMSITA KaTO HsIMa NOBeYe Ja Ce MBNpamaT OaHHKU
res = shutdown(s, SD_SEND) ;
if (res == SOCKET_ERROR) {
printf ("shutdown failed.\n");
closesocket(s) ;
WSACleanup() ;
return 1;

}

do { // HomyuaBa OOKaATO OTCpelHaTa CTPaHa He BaTBOPM KOHEKLUSITA
res = recv(s, recvbuf, recvbuflen, 0);
if (res > 0)
printf ("Bytes received: %d\n", res);
else if (res == 0)

printf ("Connection closed\n") ;
else
printf ("recv failed.\n");
} while (res > 0);
closesocket(s); // BaewpuBaHe

WSACleanup(); // OceoBoxmara Winsock dll
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Pe3onBaHe HA nMeHa

 Heobxoanmo e URL ga ce npeobpasysa B IP agpec
* W3nons3ea ce pyHKUUATA gethostbyname ().

 PesynTtat c IP nHdpopmauumara:

struct hostent {
char *h name; // ObmumanHo mMMe Ha XOCT
char **h aliases; // Cnmcek C NCeBIOHMMM
int h addrtype; // Tmn ma agpeca Ha xocTa
int h length; // IOmnxuHaA Ha agpeca
char **h addr list; // Cnmcek c appecn
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Pe3onBaHe Ha nMeHa - Nnpumep

char *hostname = "www.google.com";
char ip[100];

struct hostent *he;

struct in addr **addr list;

int 1i;

if ( (he = gethostbyname( hostname ) ) == NULL) {
printf ("gethostbyname failed.\n");

return 1;

// TNpeobpasyea h addr list x®M in_addr,
// Tz xaro h _addr list cmmo mMa ip agpecm camo
// B long dopmar
addr list = (struct in_addr **) he->h addr list;
for(i = 0; addr_list[i] !'= NULL; i++) {
strcpy (ip , inet ntoa(*addr list[i]) )~
printf ("%s resolved to: %s\n" , hostname , ip);
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Bbnpocu?
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