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[1naH nekuunn

= [1pOoTOKONbLI TPAHCNOPTHOIO YPOBHA

= [lOHATME coKeTa

= [lakeT java.net

= Knaccobl Socket n ServerSocket

= Knaccel DatagramPacket n DatagramSocket
= Knacc URL
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Moaens OSI

= [lpyknagHon ypoBeHb

= YPOBEHbL NPeACTaBEeHNS
= CeaHCcoBbIV YPOBEHb

= [PAHCNOPTHLIN YPOBEHbL
= CeTeBoU ypoBeEHbL

= YPOBEHb COeagNHEHUd

= Pnanyecknn ypoBeHb
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Moaennb OSI

N .
gargasz.info ‘

Network Drocess
10 application

|;A|x Data representafion

and encrypfion 6. Presentation
5, Session
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DNS , WWW/HTIP .
P2P,EMAIL/POP,SMTP 7. Application
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P n Telnet, FTP

recognizing data T~
HTML, DOC, JPEG, MP3, AvI el

Sockets. Session establishment "
in TCP, SIP, RTP 5. Session
RPC - Named pipes.

TCP, UDP, SCTP, SSL, TLS 4. Transport

IP, IPsec, ICMP, IGMP, OSPF 3. Network

Ethernet, 802.11, MAC/LLC,VLAN, ATM, HDP :
Fibre Channel Frame Relay, HDLC 2. Datalink
PPP, Q.921, Token Ring, ARP

RS-232, RJ45, V.34, 100BASE-TX, SDH, DSL, 802.11 1. Physical
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Transmission Control Protocol

_ | WILLTELLYOUATCP

s |CP — ocHoBaHHbIN
Ha coeaunHEeHUsaX
NPOTOKOJ1, 0becnevYnBaoLL M
HadexHy nepenavy
OAHHbIX MeXay OBYyMS
KOMMblOTEPAMMU
C COXPaHEHNEM ropsiaKa
ANaHHbIX

= lcnonb3yetca B: HTTP, FTP, Telnet n ap.

- A B I' Bpun THO-OPUEHTUPOBaHHOE NporpamMmmmpoBaHue 4
e 14. O 03[aHu1A ceTeBbIX NPUIIOXKEHNN Ha Java



User Datagram Protocol

s UDP — He ocHOBaHHbLIN Ha coeanHeHnsAX
NPOTOKONM, peann3yLWwnn NepecobInky
He3aBNCUMbIX NAKETOB

OAaHHbIX, HA3blBaeMbIX I'd tell youa UDP joke
aenTtarpaMmmamu, A e

OT OQHOTO KOMMbIOTEPA W L QR
K Apyromy
0e3 rapaHTum

NX OO0CTaBKW
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Moaenb «KnueHT-cepBep»

= [lopsaok paboThbl

o Kaxgasi n3 CTOpoH BMPTYyanbHOro cCoeanHeHns
Ha3blBaeTCA «COKeT» (socket)

o [Mpouecc-cepBep MHULMANU3NPYeTCs Npu 3anycke U
nanee 6e3n0encTByeT, OXXnagas NocTynneHus 3anpoca ot
KIMeHTa

o [lpouecc-KnneHT nocbIfiaeT 3anpoc Ha ycTaHoBMNeHNe
COEeVHEHUSA C CEPBEPOM, TPEDYS BbIMOMHUTL A8 HEro
onpeneneHHy yHKUNIo

= Buabl npunoXxeHnn-cepesepos
o CepBep nocnegoBaTeribHON 00paboTKM 3anpocoB
o CepBep napannensHomn obpaboTku 3anpocoB
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[ToHATHe nopTa

= KomMmnboTep (00bIMHO) MMEET TONbKO OA4HO
dmanyeckoe coeanHeHMe C CETLIO

= CoeaunHeHune onucblBaeTcsd, Hanpumep, |IP-
agpecom (32 nnun 128 OUT Ha HbIHELLHNN
MOMEHT)

= Kak pasnunyatb MHopmMauuo angd pasrnmnyHbIX
NPUNOXEHNIN?
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[ToHATHe nopTa

y\ Packet

= CoKkeT npumBs3bLIBAETCA K NOPTY
= [lopT onucekiBaeTca 16-OUTHBIM YMCITOM
s [lopTbl 0-1023 3ape3epBrpoOBaHbLI
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UHTepdenc coketoB

= B 80-bIXx rogax amepumkaHckoe npaBUTENbLCTBEHHOE
areHTCTBO MO Noaaep’kke nccnenoBaTtenbCKMX NPOEKTOB
(ARPA), donHaHcunpoBano peanusaumio npoToKOSIOB
TCP/IP ana UNIX B KanndopHMNCKOM YHUBEPCUTETE B
r. bepknu

= PaspaboTaH nHTepdelic E——
NPUKNagHOro NporpaMMnUpPOBaHNS e Dl
ONA CETEBbLIX NPUMOXEHNN

TCP/IP (TCP/IP API)

s [CP/IP sockets nnu
Berkeley sockets
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CBA3b ¢ (hannoBon CUCTEMOU

= [CP/IP B pamkax UNIX

s VIHTepdenc CoKkeToB — Yepe3 CUCTEMHbIE BbI30OBbI
UNIX

s CuUcTeMHble BbI30OBbI BBOAA-BbIBOAA UNIX BbirngaoaT
KaK nocnegoBaTeribHbIU LUWKIT:
o OTKPbITb
e CYUTATbL/3anucaTb
e 3aKpbITb

= HeT pasnunuun mexagy dannamm n BHELLHUMMA
ycTpoucTBamm

. A.B.TlaBpunoB. O61eKTHO-OpMEeHTMPOBaHHOE NporpaMM1MpoBaHue
3aHaTue 14. OcHOBbI CO3AaHNA CeTeBbIX NPUIIOXKEHUN Ha Java 10



[TpoOnembl ceTeBOro
BBoAaa/BbiBOAA

= Mopaenb KnmeHT-ceg(Bep He COOTBETCTBYET CUCTEME
BBoaa-BbiBoga UNI

o HeT naccuBHbIX onepaunn BBoga-BbiBo4a
o He ymeloT yctaHaBnneaTb coeanHEHUSA
o [lcnonbayetca douKcupoBaHHbIM agpec gpanna

o CoegnHeHne c oannom OOCTYMHO Ha NPOTAXXEHUN BCEro
LMKNa 3annucb-cYnTbiBaHKE

= [1n9 He OpUEeHTUPOBAHHLIX HA COeANHEHNE
NPOTOKONOB (OMKCMPOBAHHbIV agpec — npobnema:
npu nepegadye gentarpaMmmbl agpec ecTb, a
coeVHEHUNsT HET
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AOcCTpaKLuusa cokeTa

x CeTeBoe coeanHeHne — 31O npouecc
nepegadun aaHHbIX N0 CETU MeXOy ABYMS
KOMMNbOTEPaAMM UK NPoL.eccamMmu

s COKeT — KOHEeYHbIN NMYHKT nepeagadn AaHHbIX

= [1na nporpamm coket — ogHO U3 OKOHYaHWU
CeTeBOro coeanHeHud

= [1Nna ycTaHoOBNEeHUA coegnHeHna Kaxxaasa u3
CETEBLIX NporpamMmm OormkKHa MMETb CBOY
COOCTBEHHbIN COKET
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AOcCTpaKLuusa cokeTa

= CBA3b MeXay ABYMSA COKETAMU MOXET ObITb
OPUEHTUPOBAHHOW Ha COeANHEHNE

= CBSA3b Mexay OBYMS COKETaMU MOXET ObITb
He OpUEeHTUPOBAHHOM Ha CoeanHEHNE

= COKeT cBsiI3aH C HOMEPOM ropTa
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AOcCTpaKLuusa cokeTa

0
server connection
[ e
0
- m
/

connection _
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A 4YTO XXe Ha Java?

= COKeTbl MHKanNcynMpoBaHbl B 3K3eMNNApPbI
crieymarnbHbIX KITacCoB

= Bce HM3KoypoBHEBOE B3anMoOdencTBme
CKpPbITO OT Nonb3oBaTtengd

= CyllecTByeT CEMEUCTBO KI1acCoB,
obecneynBaroLLMX HACTPOUKY COKETOB U
paboTy C HUMK
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[lakeT java.net

» AOpecauus
s YcTaHoBneHue TCP-coeanHeHusa

s [lepepava/npnem gentarpamm vyepes UDP

» OBHapyxeHne/maoeHTnuKaumna ceTeBbIX
pecypcoB

= besonacHocTb: aBTOpPU3aLmns / NnpaBa AocTyna
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Aapecauus

= |IP-agpecauyms

[ InetAddress ]

[Inet4Address] [InetGAddress]

= AOpPEC COKeTa

[ SocketAddress ]

[ InetSockltAddress ]
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Oowasa cxema coegnHeHuUs

9‘
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semwver |
Application |
Client
Application ! Enew, ServerSocket
o instance
| | accept() |
new !
E | Socket
instance ] "
: = 1 : ireturn
’ i E i » Socket
instance
<« p e

The
accept ()
method
hlocks the
caller until a
connection
has been
established.

The two
sockets are
Now
connected.

e
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Knacc Socket

= PeanunsyeTt KNMeHTCKUN COKET U ero PyHKUun
= KOHCTpYyKTOpbI
e Socket()
e Socket (InetAddress address, int port)

e Socket (InetAddress address, int port,
InetAddress localAddr, int localPort)

e Socket(String host, int port)

e Socket(String host, int port, InetAddress localAddr,
int localPort)

= MeToabl

void close()

InetAddress getLocalAddress ()

InputStream getInputStream()

OutputStream getOutputStream/()

static void setSocketImplFactory (SocketImplFactory fac)
A npouue...
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[Mopsagok padboTbl
C KIINEHTCKUM COKEeTOM

» OTKpbITUE COKeTa

= OTKpbITWE NOTOKA BBOAA WU/MUMK NOTOKA
BblBOAa ON1A COKeTa

s UTeHune n 3anmcb B NOTOKU COrfacHo
YCTaHOBJTIEHHOMY MPOTOKOMY OBOLLEHNS C
cepBepom

= 3aKpbITNE NOTOKOB BBOAA-BbIBOAA
= 3aKpbITUE COKETA
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[Tlpmep KnNneHTa

import java.io.¥*;
import java.net.¥*;

public class EchoClient ({
public static void main(String[] args) throws IOException {
Socket echoSocket = null;
PrintWriter out = null;
BufferedReader in = null;
try {
echoSocket = new Socket("taranis", 7);
out = new PrintWriter (echoSocket.getOutputStream(), true);
in = new BufferedReader (new InputStreamReader (
echoSocket.getInputStream())) ;
catch (UnknownHostException e) ({
System.err.println("Don't know about host: taranis.");
System.exit (1) ;
catch (IOException e) ({
System.err.println("Couldn't get I/O for the connection to:" +
"taranis.") ;
System.exit (1) ;

. A.B.TlaBpunoB. O61eKTHO-OpMEeHTMPOBaHHOE NporpaMM1MpoBaHue 21
3aHaTue 14. OcHOBbI CO3AaHNA CeTeBbIX NPUIIOXKEHUN Ha Java



[Tlpmep KnNneHTa

BufferedReader stdIn = new BufferedReader (
new InputStreamReader (System.in)) ;

String userInput;

while ((userInput = stdIn.readLine()) != null) {
out.println (userInput) ;
System.out.println("echo: " + in.readLine()) ;

}

in cloce0 ;. HAneHT BCcerpa npas!

stdIn.close() ;
echoSocket.close() ;

EC/IU KIMGHT He npas,
3TO He Halll KJeHT!
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Knacc ServerSocket

= PeanunayeTt cepBepHbIM COKET N ero PyHKLUK

= KOHCTpyKTOpPbI

e ServerSocket ()

e ServerSocket (int port)

e ServerSocket (int port, int backlogqg)
s MeTtoabl

e void close()

e Socket accept()

e void bind (SocketAddress endpoint)
e /1 npouue...
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Co3paHune cepBepHOro Cokerta

try {
serverSocket = new ServerSocket (4444) ;

} catch (IOException e) ({
System.out.println (
"Could not listen on port: 4444");
System.exit(-1) ;

Socket clientSocket = null;

try {
clientSocket = serverSocket.accept() ;

} catch (IOException e) ({
System.out.println ("Accept failed: 4444");
System.exit (-1) ;
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CepBep napannenbHOW
oOpadboTKM 3anpocos

= Crtapus 1
YcTtaHoBneHne coeanHeHuns
KIMEeHT-cepBep

= Crtagusa 2
CepBep napanrnernbHomn
obpaboTkn nepenaet
ynpaereHne godepHemy
npoueccy

= Crtapgusa 3
Ecnun Bo Bpemsi 0b6paboTku
3anpoca nocTtynaet 3anpoc oT
OpYyroro KrneHTa, cepeep
napannensHon obpaboTku
nepenaet ynpasfieHUE HOBOMY
OoYepHeMy npoueccy
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Hentarpammbi

= dentarpamma — HE3aBNCUMOE,
camogocTtaToyHoe coobLeHne, nocblifiaemMoe
No CeTU, Ybda AOCTaBKa, BpemMs (MopsiaoK)
OOCTaBKM N COOEPXKUMOE He rapaHTUpyroTCS

= MoryT ncnonb3oBaTtbCs Kak ans agpecHou,
TakK U Ang WwmnpoKoBeLllaTenbHOW pacchlfiku

9‘ A.B. NaBpunoB. O6beKTHO-OPMEHTUPOBAaHHOE NpPOorpaMmMMpoBaHue 26
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Knacc DatagramPacket

= OK3eMNnsapbl Knacca sABAsitoTCS NpoToTUNaMmn gentarpamMmm-
CcoOo0LLEeHNN

=  KOHCTpYKTOpbI

DatagramPacket (byte[] buf, int offset, int length,
InetAddress address, int port)

A npoune...

= MeToabl

byte[] getData()

int getLength ()

int getOffset()

SocketAddress getSocketAddress ()

void setSocketAddress (SocketAddress address)
void setData (byte[] buf, int offset, int length)
A npoune...
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Knacc DatagramSocket

N 3K3€MI‘IJ'IFlpr ABINAKOTCA HE OPUEHTUPOBAHHBLIMUA HA
coegnHeHmne CoketTamm

= KOHCTpYyKTOpPbI
e DatagramSocket ()
e DatagramSocket (int port, InetAddress laddr)
e W opyrue...

= MeToapl
e void bind(SocketAddress addr)
e void close()
e void connect (InetAddress address, int port)
e void send(DatagramPacket p)
e void receive (DatagramPacket
e UV opyrue...
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[lepepava gentarpamm

Application U
new
: ™ Datagramsocket
instance
| new

» DatagramPacket
instance dp

S

E send (dp)

. A.B.TlaBpunoB. O61eKTHO-OpMEeHTMPOBaHHOE NporpaMM1MpoBaHue 2
3aHaTue 14. OcHOBbI CO3AaHNA CeTeBbIX NPUIIOXKEHUN Ha Java 9



Uniform Resource Locator

= URL - agpec pecypca B IHTepHeT

| MMﬂ ﬂpOTOKOﬂa Q»\\ﬂ/ ' '? rr\;-s-.te.com
[TpoToKon, ncnonb3yemMbi ANa CBA3N : f@

= VMg xocTta |
IMa komnbloTepa, Ha KOTOPOM | |
pacnonoXxeH pecypc |

s /ima dpavina
[TyTb K panny Ha KoMnbloTEpPE

= Homep nopta
Homep nopta ana coegmHeHust (HeobasaTeren)

s Ccbinika
Cchblfika Ha UMeHOBaHHbIN SIKOpbL (Heobsi3aTenbHa)

s  MoxeT 6bITb abCONOTHBIM U OTHOCUTESTbHbBIM

URL gamelan = new URL("http", "www.gamelan.com", 80,

"pages/Gamelan.network.html") ;

. A.B.TlaBpunoB. O61eKTHO-OpMEeHTMPOBaHHOE NporpaMM1MpoBaHue
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[Tpsamoe yTeHue u3 URL

import java.net.*;
import java.io.¥*;

public class URLReader ({
public static void main(String[] args) throws Exception {

URL yahoo = new URL("http://www.yahoo.com/") ;

BufferedReader in = new BufferedReader (
new InputStreamReader (

yahoo.openStream())) ;

String inputline;
while ((inputlLine = in.readLine())
System.out.println (inputLine) ;

}

in.close() ;

= null) ({

. A.B.TlaBpunoB. O61eKTHO-OpMEeHTMPOBaHHOE NporpaMM1MpoBaHue
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YTeHue um3
URL-coeauHeHus

import java.net.*;

import java.io.¥*;

public class URLConnectionReader ({

public static void main(String[] args) throws Exception {
URL yahoo = new URL("http://www.yahoo.com/") ;
URLConnection yc = yahoo.openConnection () ;
BufferedReader in = new BufferedReader (
new InputStreamReader (

yc.getInputStream())) ;

String inputline;
while ((inputLine = in.readLine()) '= null) {
System.out.println (inputLine) ;

}

in.close() ;
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3anuchb B
URL-coeanHeHue

import java.io.¥*;
import java.net.*;
public class Reverse {
public static void main(String[] args) throws Exception {
if (args.length !'= 1) {
System.err.println("Usage: Java Reverse" +

"string to_ reverse");

System.exit (1) ;
}
String stringToReverse = URLEncoder.encode (args[0],
"US-ASCII") ;
URL url = new URL(
"http://java.sun.com/cgi-bin/backwards") ;
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3anuchb B
URL-coeanHeHue

URLConnection connection = url.openConnection() ;

connection.setDoOutput (true) ;

PrintWriter out = new PrintWriter (
connection.getOutputStream()) ;

out.println("string=" + stringToReverse) ;

out.close () ;

BufferedReader in = new BufferedReader (

new InputStreamReader (
connection.getInputStream())) ;
String inputLine;
while ((inputline = in.readLine()) !'= null)
System.out.println (inputLine) ;
in.close() ;
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Cnacu6o0 3a BHUMaHue!
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