Pa3paboTka pacnpeaesnieHHbIX NPUNoXeHUU Ha nnatdopme Java

B3anmogencreBme KOMNOHEHTOB Ha
OCHOBE CeTeBbIX NPOTOKOJIOB
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=’ OCHOBHbIE TEPMUHbI N MOHATUSA

Java

OnpeaeneHue NpoToKona

« Cemesou rpomokKos1 — 3To Habop npaBuUn U
corfnalweHuu, pernameHTUpPYOLWMX npouecc
nepenayvm AaHHbIX MO KOMMbIOTEPHbLIM CETAM

Nepapxusa npoToKonos
CTeKkn npoToKONoOB



= Mopenb OSI
Java

NMpuknagHoun ypoBeHb (Application layer)
YpoBeHb npeacrtaBneHus (Presentation layer)
CeaHcoBbIV ypoBeHb (Session layer)
TpaHcnopTHbIN ypoBeHb (Transport layer)
CeteBou ypoBeHb (Network layer)
KaHanbHbIu ypoBeHb (Data Link layer)
dusunyecknm yposeHb (Physical layer)
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g) Hanbonee pacnpocTpaHeHHbIe NPOTOKON bl

Java B COOTBETCTBUM C ypoBHAMYU Mopaenu OSI

[MpuknagHon: HTTP, gopher, Telnet, DNS, SMTP, SNMP, CMIP, FTP...

[Mpeactasnenuda: HTTP, ASN.1, XML-RPC, TDI, XDR, SNMP, FTP, Telnet...

CeaHcoBbinn: ASP, ADSP, DLC, Named Pipes, NBT, NetBIOS, NWLink...

TpaHcnoptHbii: TCP, UDP, NetBEUI, AEP, ATP, IL, NBP, RTMP, SMB, SPX...

Cetesoit: IP, IPvG, ICMP, IGMP, IPX, NWLink, NetBEUI, DDP, IPSec, ARP...

KaHanbHbin: ARCnet, ATM, DTM, SLIP, SMDS, Ethernet...

Pusnyeckun: RS-232, RS-422, RS-423, RS-449, RS-485, moandukauun
ctraHpgapta Ethernet: 10BASE-T, 10BASEZ2, 10BASES, 100BASE-T (Bknto4aeT
100BASE-TX, 100BASE-T4, 100BASE-FX), 1000BASE-T, 1000BASE-TX,
1000BASE-SX




Java

O6MeH AaHHLIMU HAa OCHOBE MPOTOKOMOB
UDP u TCP/IP

OCHOBHbIEe MepPMUHbI

Cemeeolu adpec — YHUKanNbHbIN B paMKax AaHHON CeTU
naeHTudmKkaTop, NnpucBanBaeMbi KOMMNbLIOTEPY B CETU

URL (Uniform Resource Locator) — nuaeHTucukatop
yCTaHOBIEeHHOU (hopMbl, onpenensowminn NorioXKeHne Kakoro-
nubo pecypca (danna, pokymeHTta) B cetn www (World Wide
Web). O6o06weHHasa cneuyudukauma URL umeet cneayrowimm
BUA:

npomokoJui.cybnpomokosi//|0oMeHHoe ums :
nopminokanbHbIl_nymblumsi_pecypca#paszdenn_0oKymeHmMa
Cokem - cneunanbHasa CTPYKTypa AaHHbIX, coaepXxawias
ceTeBOW agpec KOMMNbTEepa U HoMep NoOpPTa Ha 3TOM

KoMnbloTepe

[lopm npoepamMmMbl — 3TO cneyuaribHbIM HOMep, KOTOPbIN MOXeT
ObITb CONMOCTaBIIEH KaXa0M nporpaMmme Ha KOMnbioTepe



= OOMeH AaHHbLIMU Ha OCHOBE NPOTOKOJSIOB
Java UDP u TCP/IP

OcHoOBHbIe Knaccbl gns npeacTaBJieHUA
agpecoB KOMNbHOTEPOB N PECYypPCOB.

e ITnetAddress

e Tnetd4Address

e Tnet6Address

e SocketAddress

e TnetSocketAddress
e URL

e URI



Java

O6MeH AaHHbLIMM Ha OCHOBE NMPOTOKONOB
UDP un TCP/IP

OcHOBHbIe MeToAbl Knacca InetAddress

static
static
static
static
String
String

InetAddress getByName (String host) ;
InetAddress[] getAllByName (String host);
InetAddress getByAddress (byte[] addr) ;
InetAddress getLocalHost () ;
getCanonicalHostName () ;
getHostAddress () ;

boolean isLoopbackAddress () ;

boolean isMulticastAddress () ;

boolean isReachable (int timeout ) ;



= O6MeH AaHHbLIMW Ha OCHOBE NPOTOKOJIOB
Java UDP n TCPI/IP

OcHOBHbIe MeToAbI Knacca URL:
URL (String spec)

URL (String protocol, String host, int port, String
file);

String getProtocol ();
String getHost () ;

String getPath ()

String getFile ();

int getPort ();

int getDefaultPort ();
InputStream openStream () ;
Object getContent ();



= O6MeH AaHHbLIMW Ha OCHOBE NPOTOKOJIOB
Java UDP n TCPI/IP

Application

i new URL

! instance

i openConnection() '

: >

: new _

i 5 | URLConnection

! : instance

i connect () ;

| »

i | The

: connction
i IS how

open.




t@ O6mMeH JaHHbIMW Ha OCHOBE NPOTOKONA

E—Tg UDP

e ObmeH paHHbIMK no npoTtokony UDP
OCYLLEeCTBMNSAAETCA C NOMOLbLIO cneunanbHbIX
naketoB — damazpamm (datagram).

B pamkax npotokona UDP nocTtossHHOe coeguHeHue
MeXay KOMnbiTepaMu B CeTU He YyCTaHaBNMMBaeTCHl.

e [MpoTtokon UDP He rapaHTUpyeT AOCTaBKM NakeTa
agpecary

e [MpoTtokon UDP He rapaHTupyeT coxpaHeHUs1 nopsaka
Nosiy4yeHus1 NakeToB agpecaToM, MOCKOSbKY KaXAabln
nakeT MOXeT OTNpPaBnATbLCA N0 MHAUBUAYANTbHOMY

MapLUpyTy
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Java

O6meH AaHHbIMW HA OCHOBE NPOTOKOSAa
UDP: Anroputm obmeHa gaHHbIMU

CospaeTtca ak3emnnsap knacca DatagramSocket ¢ ero
NPUBA3KON K onpeaeneHHOMy noKanbHOMY NOpPTY, a B crny4yae
Takon HeoOBXO0AUMOCTHU U K JIOKaribHOMY agpecy.

Ona npuema gaHHbIX CO3AaeTCA «MyCTOM» 3K3eMnsipa Krnacca
DatagramPacket ¢ 6ycdepom 3agaHHOro pasmepa.

Bbi3biBaeTca metopn receive() knacca DatagramSocket. lNocne
ero 3aBepLUeHNA N3 NakeTa U3BJeKalTCA AaHHble, a TaKXe
agpec v nNopT oTnpaBuUTens.

Ons oTCbINKKU AaHHbIX CO34aeTCA APYron 3K3eMnnsip Knacca
DatagramPacket u 3anonHsieTcs Hy>XHbIMM AaHHbIMU. Kpome
TOro, ANA AAaHHOro NakeTa yKkasbiBaeTcsi agpec U nopT
Ha3Ha4YeHMUs.

Bbi3biBaeTca metoa send() knacca DatagramSocket.
CokeT 3aKpbiBaeTcH.

12



S,  O6MmeH gaHHbLIMM Ha ocHOBe NpPOTOKONa

—

Java UDP: [lnarpamma nocnenoBatenibHOCTH

| Application |I
new
» Datagram-socket
instance

new ,‘ DatagramPacket ||
instance dp
send (dp)

13



(_{{) O6mMeH OaHHbLIMUW HA OCHOBE NPOTOKONa

ETE“ UDP

OCHOBHbIE KnaccChbl:
 DatagramPacket

 DatagramSocket

14



S,  O6meH AaHHBIMM HaA OCHOBE npoToKona
Java UDP

OcHOBHblIe MeToAbl Krnacca DatagramPacket:

DatagramPacket (byte[] buf, int length)

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

InetAddress getAddress|()

int getPort()

SocketAddress getSocketAddress ()

int getLength ()

byte[] getData()

void setAddress (InetAddress iaddr)

void setData (byte[] buf)

void setPort(int port)

void setSocketAddress (SocketAddress address)

15



S,  O6meH AaHHBIMM HaA OCHOBE npoToKona
Java UDP

OcHOBHbIe MeToAbl Knacca DatagramSocket:
DatagramSocket () throws SocketException;
DatagramSocket (int port)

throws SocketException;
void close() ;
boolean isClosed() ;
InetAddress getLocalAddress() ;
int getLocalPort() ;
void receive (DatagramPacket p)

throws IOException;
void send (DatagramPacket p)

throws IOException;
16



S,  O6meH AaHHBIMM HaA OCHOBE npoToKona

g_—-'//

Java UDP: lNpnmep koaa oTnpaBky AaTarpamMmmbl

int port = 15679;
try {
DatagramSocket udpSocket = new DatagramSocket (port):;
int bufferSize = 1024;
String message = "UDP test message";
byte[] buffer = message.getBytes ()

DatagramPacket udpPacket = new DatagramPacket (buffer,
buffer.length) ;

udpPacket.setAddress (InetAddress.getByName
("localhost")) ;

udpPacket.setPort (15678) ;

udpSocket.send (udpPacket) ;

udpSocket.close() ;
} catch (SocketException e) ({

System.out.println ("Socket exception occur");
} catch (IOException e) {

System.out.println ("IOException occur");

17



S,  O6meH AaHHBIMM HaA OCHOBE npoToKona

g;__//

Java UDP: lNpnmep kona npuema nararpaMmmbl

int Port = 15678;

try {
DatagramSocket udpSocket = new DatagramSocket (Port);
int bufferSize = 1024;
byte[] buffer = new byte[BufferSize];

DatagramPacket udpPacket = new DatagramPacket (buffer,
buffer.length) ;

UDPSocket.receive (UDPPacket);
System.out.println ("Got packet from "
+ UDPPacket.getAddress () + ":" + UDPPacket.getPort ())
System.out.println ("Packet contain: "
+ new String (UDPPacket.getData ()).trim ())
udpSocket.close() ;
} catch (SocketException e) ({
System.out.println ("Socket exception occur");
} catch (IOException e) {
System.out.println ("IOException occur");

.
7
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j«:_v/ ObmeH naHHbIMKU Ha ocHoBe npoTtokosna TCP
ava

e OCHOBHbIe KNnacchbl:
— Socket
— ServerSocket

19
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J«E_—;) ObmeH naHHbIMKU Ha ocHoBe npoTtokosna TCP
ava

AnropuTM paboTel Ha CTOPOHE KJIIMeHTA:
e Cos3paTe »2KBeMINsApP KkJjacca Socket;

e [loONyuyMTE CCRJIKM HaA BXOIOHOM U BEXOIOHOM IIOTOKMU
KkJjlacca Socket;

i HPOMBBeC'I'M ornepanmmM dYTeHMsI M8 BXOOHOI'O IIOTOKAa
cokerT,

e [[poMBBEeCTM BamnmMCh B BBXOIOHOM IIOTOK COKeTa;
e 3aKphTE BXOOHOM M BRXOILHOM IIOTOKM COKeTa;

e 3akKpHTB COKeT.

20
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J«E_';f ObmeH naHHbIMKU Ha ocHoBe npoTtokosna TCP
ava

AnropuTM paboTel Ha CTOPOHE cepeepa:
e CoB3paTe B3KBeMINsApP Kjacca ServerSocket;

e [lonyumTs CCHUIKY Ha SK3eMIIp kjlacca Socket c
IIOMOIBLI MeToma accept() ;

e [IONyuyMTE CCRUIKM HA BXOIHOM U BEIXOIHOWM IIOTOKU
KJjlacca Socket;

i Hpoussec'ru ornepanuy dYTeHMs M8 BXOOHOI'O IIOTOKAa
cokKeTa,

e [lpomMBBECTM SBanmMcCkL B BHXOIOHOM [IOTOK COKeTa;
e 3BaxkpHTE BXOQOHBIE M BRXOIHHEE I[OTOKM COKeTa;
e 3BaKpHTE COKEeT, CBSIBaHHEM C KJIIMEHTOM;

e 3BakpmTE CEepBEpPHEN COKeT.
21
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Java
Server
Application
The

accept ()
method
i serverhocket hlocks the
instance caller until a
connection
. |has heen
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Client
Application

E

accept ()

Socket
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return
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(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

Java Knacc Socket

OCHOBHbIE KOHCTPYKTOPbI Kracca:
Socket () ;

Socket (InetAddress host, int port);
Socket (String host, int port);

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

Socket (String address, int port, InetAddress
localAddr, int localPort);

protected Socket (SocketImpl impl)

23



(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

Java Knacc Socket

MeTO,D,bI AanAa ynpasneéeHnda coeanHeHnem.
void bind (SocketAddress bindpoint) ;
void connect (SocketAddress endpoint) ;

void connect (SocketAddress endpoint, int
timeout) ;

void close () throws IOException

24



(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

]ava Knacc Socket

IHnarHocTtnyeckme metoabl Knacca:

InetAddress getInetAddress() ;
int getPort();

InetAddress getlLocalAddress() ;
int getLocalPort() ;

boolean isBound() ;

boolean isClosed();

boolean isConnected()

boolean isInputShutdown () ;
boolean isOutputShutdown() ;
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(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

Java Knacc Socket

MeToabl Ana paboTbl ¢ BXOAHbLIMU U

BbIXOAHBbIMUA NMOTOKAMM.
InputStream getInputStream() throws
IOException;
OutputStream getOutputStream() throws
IOException;

void shutdownInput ()
throws IOException;

void shutdownOutput ()
throws IOException;

26



(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

Java knacc ServerSocket

OCHOBHbIe KOHCTPVYKTOPbI KiaccCa:

ServerSocket () ;

ServerSocket (int port) ;

ServerSocket (int port, int backlog,
InetAddress bindAddr) ;

27



(() OOmMeH gaHHbIMU Ha ocHoBe npoTtokona TCP:

Java knacc ServerSocket

YnpaeJIeHue COeaMHEeHUVEM:

Socket accept();
void bind (SocketAddress endpoint) ;
void close();

28



(() O6meH AaHHbIMU Ha ocHoBe npotokona TCP:
java knacc ServerSocket

IMarsocrmyecKkmue MeTOInEH:

InetAddress getInetAddress() ;

int getLocalPort() ;
SocketAddress getLocalSocketAddress() ;

boolean isBound () ;
boolean isClosed() ;
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J«E_';f ObmeH naHHbIMKU Ha ocHoBe npoTtokosna TCP
ava

éparMeHT KOJJa pealMsBaluMM Ha CTOPOHE KJIIMeHTA:
final int DEFAULT_SERVER_PORT = 16789;

clsClientSocket = new Socket (InetAddress.getByName
(strHost) , DEFAULT SERVER PORT) ;

OutputStream out = clsClientSocket.getOutputStream () ;
out.write ("Test message'.getBytes())

InputStream in = clsClientSocket.getInputStream () ;
byte[] message = new byte[1024];

int n = in.read ( message );
ClsClientSocket.shutdownInput (),

clsClientSocket.shutdouwOutput () ;
clsClientSocket.close() ;
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J«E_';f ObmeH naHHbIMKU Ha ocHoBe npoTtokosna TCP
ava

éparMeHT KoOJa peanmums3aluy Ha CTOPOHEe cepBepa:
private final int DEFAULT SERVER PORT = 16789;
private final int DEFAULT SERVER CLIENTS NUMBER = 124;

clsServerSocket = new ServerSocket (DEFAULT SERVER PORT,
DEFAULT_SERVER_CLIENTS_NUMBER) ;

Socket clsSocket = clsServerSocket.accept ()

InputStream in = clsSocket.getOutputStream ());
OutputStrem out = clsSocket.getInputStream ())

clsSocket.shutdownInput () ;
clsSocket.shutdownOutput() ;
clsSocket.close() ;

clsServerSocket.close () ; 31
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Java

OCHOBHEI@ KJIAQCCHI:

- IOJsI coBmaHmusi 6eB0IacCHOI'O COeIMHEeHMUS :
SSLSocket
SSLServerSocket

- IOJjs1 paboTi C palSpelleHNsIMHA .
SocketPermission
NetPermission

- OIS ayTeHTubmukamm:
Authenticator

PasswordAuthentication

32
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