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» Java Socket API

s low level API: addresses, sockets,
Interfaces

s high level API: URI, URL, connections

o Java Threads

s Synchonization




Java Socket - low level API

® Socket
s TCP client API
o IS used to connect to a remote host

® Server Socket :
s TCP server API
s IS used to accept connections from client sockets.

# Dat agr antSocket
s UDP endpoint API
s IS used to send, and receive, Dat agr anPacket s.

® Ml ti cast Socket

» subclass of the Dat agr anSocket used when
dealing with multicast groups.
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Server Socket - Constructors

® Server Socket ()
Creates an unbound server socket.

® Server Socket (i nt port)
Creates a server socket, bound to the specified port.

® ServerSocket (int port, Int backlog)
Creates a server socket and binds it to the specified
local port number, with the specified backlog.

® Server Socket (int port, Int backl og,
| net Addr ess bi ndAddr) |
Create a server with the specified port, listen backlog,
and local IP address to bind to.
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Server Socket - Methods

® Socket accept () : Listens for a connection to be
made to this socket and accepts it.

#® void bind(Socket Address endpoi nt) : Binds the
ServerSocket to a specific address (IP address and port
number).

#® vold bind(Socket Address endpoi nt,
| nt backl og}
Binds the ServerSocket to a specific address (IP
address and port number).

#® void cl ose(): Closes this socket.
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Server Socket - Methods (cont)

o

9

| net Addr ess get | net Addr ess() : Returns the local
address of this server socket.

| nt get Local Port () : Returns the port on which this
socket is listening.

Socket Addr ess get Local Socket Addr ess() :
Returns the address of the endpoint this socket is
bound to, or null if it is not bound yet.

bool ean i1 sBound() : Returns the binding state of the
ServerSocket.

bool ean i sC osed() : Returns the closed state of
the ServerSocket.
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Server Socket - Methods (cont)

® int getReceiveBufferSize(): Gets the value of
the SO _RCVBUF option for this ServerSocket, that is the
proposed buffer size that will be used for Sockets
accepted from this Ser ver Socket .

® vold set ReceiveBufferSi ze(int size): Setsa
default proposed value for the SO RCVBUF option for
sockets accepted from this Ser ver Socket .

#® bool ean get ReuseAddress(): Tests if
SO REUSEADDR is enabled.

#® vol d set ReuseAddr ess(bool ean on):
Enable/disable the SO REUSEADDR socket option.
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Server Socket - Methods (cont)

® int getSoTi neout () : Retrive setting for
SO TI MEQUT.

® void setSoTineout(int tineout):
Enable/disable SO TI MEQUT with the specified timeout,
In milliseconds.
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| net Addr ess - Methods

o

9

byte[] get Address(): Returns the raw IP address
of this InetAddress object.

static | net Address|]

get Al | ByNane(String host) |

Given the name of a host, returns an array of its IP
addresses, based on the configured name service on
the system.

stati c | net Address
get ByAddress(byte[] addr) |

static | net Address
get ByAddress(String host, byte[] addr)
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| net Addr ess - Methods (cont)

o

static | net Address get ByNane(String host):
Determines the IP address of a host, given the host’s
name.

String get Canoni cal Host Nane() : Gets the fully
gualified domain name for this IP address.

String get Host Addr ess() : Returns the IP address
string in textual presentation.

String get Host Nane() : Gets the host name for this
|IP address.

static | net Address get Local Host () : Returns
the local host.
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| net Addr ess - Methods (cont)

® boo
boo
boo
boo
boo
boo
boo
boo
boo
boo
boo

bool

ean
ean
ean
ean
ean
ean
ean
ean
ean
ean
ean

ean

sAnyLocal Address()

sLi nkLocal Addr ess()

sLoopbackAddress()

sSMCQ obal ()

sMCLiI nkLocal ()

sMCNodelLocal ()

sMCOr gLocal ()

SMCSI t eLocal ()

sMul t1 cast Address()

sReachabl e(i nt tineout)

sReachabl e( Net wor kl nterface netif,
Int ttl, 1nt tineout)

sSitelLocal Address()
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Socket - Constructors

°

°

Socket ()

Socket (| net Address address, Int port):
Creates a stream socket and connects it to the
specified port number at the specified IP address.

Socket (| net Address address, int port,

| net Address | ocal Addr, 1 nt |ocal Port)
Creates a socket and connects it to the specified
remote address on the specified remote port.

Socket ( Proxy proxy)

Socket (String host, int port): Creates a
stream socket and connects it to the specified port
number on the named host.

Socket (String host, int port,
| net Address | ocal Addr, 1 nt | ocal Port)
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Socket - Method

vol d bi nd( Socket Addr ess bi ndpoi nt)

voi d connect ( Socket Addr ess endpoi nt)
voi d connect ( Socket Address endpoi nt,
I nt timeout)

voi d cl ose()
vol d shut downl nput ()
vol d shut downQut put ()
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Socket - Method (cont)

| net Addr ess

| Nt

| net Addr ess

| Nt

Socket Addr ess
Socket Addr ess

| nput St r eam
Qut put St ream
voi d

get | net Addr ess()

get Port ()

get Local Addr ess()

get Local Port ()

get Local Socket Addr ess()
get Renot eSocket Addr ess()

get | nput St rean)
get Qut put St ream)
sendUr gent Dat a(i nt dat a)
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Socket - Method (cont)

bool ean get KeepAlive()

voi d set KeepAl i ve( bool ean on)

bool ean get OOBI nl | ne()

voi d set OOBI nl 1 ne( bool ean on)

| Nt get Recel veBuffer Si ze()

voi d set Recel veBufferSi ze(i nt size)
| nt get SendBuffer Si ze()

voi d set SendBuf fer Si ze(i nt si ze)
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Socket - Method (cont)

bool ean get ReuseAddr ess()

voi d set ReuseAddr ess( bool ean on)

| Nt get SoLi nger ()

voi d set SoLi nger (bool ean on, int |inger)
| nt get SoTi nmeout ()

voi d set SoTi neout (1 nt tineout)

bool ean get TcpNoDel ay()

voi d set TcpNoDel ay( bool ean on)
| Nt get Trafficd ass()

voi d setTrafficC ass(int tc)
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Socket - Method (cont)

boo
boo
boo
boo
boo

ean
ean
ean
ean
ean

| sBound()

| sCl osed()

| sConnect ed()

| S| nput Shut down()
| sQut put Shut down()
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Dat agr anSocket - Constructors

# Dat agr ansocket () : Constructs a datagram socket
and binds it to any available port on the local host
machine.

# Dat agrantocket (1 nt port): Constructs a
datagram socket and binds it to the specified port on
the local host machine.

# Dat agrantocket (1 nt port,
| net Addr ess | addr)
Creates a datagram socket, bound to the specified local
address.

#® Dat agr antSocket ( Socket Addr ess bi ndaddr) :
Creates a datagram socket, bound to the specified local
socket address.
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Dat agr ansocket - Methods

vol d bi nd( Socket Addr ess addr)

voi d cl ose()

voi d connect (I net Address address, int port)
voi d connect ( Socket Addr ess addr)

voi d di sconnect ()
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Dat agr ansocket - Methods

voi d recelve(DatagranPacket p)
voi d send(Dat agranPacket p)

bool ean get Broadcast ()
voi d set Br oadcast ( bool ean on)

bool ean | sBound()
bool ean 1 sC osed()
bool ean 1 sConnect ed()
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Dat agr anPacket - Constructors

#® Dat agranPacket (byte[] buf, 1 nt |ength)
Constructs a Dat agr anPacket for receiving packets of
length | engt h.

#® Dat agranPacket (byte[] buf, 1 nt |ength,
| net Addr ess address, int port)
Constructs a datagram packet for sending packets of
length length to the specified port number on the
specified host.

#® Dat agranPacket (byte[] buf, 1 nt offset,
I nt | engt h)
Constructs a Dat agr anPacket for receiving packets of
length length, specifying an offset into the buffer.
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Dat agr anPacket - Constructors(cont)

#® Dat agranPacket (byte[] buf, 1 nt offset,
Int |en, |netAddress addr,
I nt port)
Constructs a datagram packet for sending packets of
length length with offset of f set to the specified port
number on the specified host.

#® Dat agranPacket (byte[] buf, 1int offset,
I nt | en, Socket Address addr)

# Dat agranPacket (byte[] buf, 1nt |en,
Socket Addr ess addr)
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Other components

# URI is the class representing a Universal Resource
|dentifier, as specified in RFC 2396. As the name
Indicates, this Is just an Identifier and doesn’t provide
directly the means to access the resource.

#® URL is the class representing a Universal Resource
Locator, which is both an older concept for URIs and a
mean to access the resources.

# URLConnecti on is created from a URL and is the
communication link used to access the resource pointed
by the URL. This abstract class will delegate most of the
work to the underlying protocol handlers like http or ftp.

# Htt pURLConnecti on is a subclass of
URLConnect i on and provides some additional
functionalities specific to the HTTP protocol.
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“There are two ways of constructing a software
design; one way Is to make it so simple that there
are obviously no deficiencies, and the other way Is
to make it so complicated that there are no obvious
deficiencies. The first method is far more difficult.” —
C. A. R. Hoare
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Syncronization

» Mutual Exclusion Locks: mutex
s Semaphores (E. W. Dijkstra)
s Monitors (C. A. R. Hoare)




Java suport for threading

class Thr ead

Interface Runnabl e
synchroni zed

wai t ()
notify,notifyAll()

© o o o @
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... to be continued.
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