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NMIYPZN 71710109
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NIYTIN YN DTN DNV Yy 07211019 2 2%W7 N =
INX V2'NA N790N NWTINNN NNX 70 (protocol stack)
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Internet for dummies

1
(D'0INn + D'AWNN =) D'AYNN DY XD 01N0I'RN W

4-n naomn (IP Address) naimd nana awnn 707 =
255 -7 0 "2 n"oon

(port) NnI?w 190N N7aN AWNN2 AXIN NN 7D =
65,535-20 1 =

INAIND [I'Y "'V Y7 72INNN QYNN DY YYR 1IX'7 N -
717101090 '97 MN'RKNNN NYTINA I'7X N1I9I

71710N9N0 NN TYNNNN NN YM'y 'y 79 N1 =
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Java 2 Nniwpn

T —
(streams) o't "'y 2i1x'nn D71Ivn DY Nwpnn Java n'nin =

NTPNn Dy =
InputStreamReader in = new InputStreamReader (System.in) ;
BufferedReader bin = new BufferedReader (in) ;
String text = bin.readLine() ;

Y2l Dy =
InputStreamReader in = new InputStreamReader (
new FileInputStream("foo.txt"));
BufferedReader bin = new BufferedReader (in) ;
String text = bin.readLine() ;

'2IN) NONX QAWNN NYDIN QY WWPNT7 "D 7I'TA NWA NNIN] WNNwn? nonn =
(vppw) Socket np7nna wnnwn D 0w .(ANk 2awnna

TN a1 (Client - ni7) nuwxan ayTian ot '2 non'o Yoin o7 Javaa =
(Server - nOw) nun
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1Y "2 NTNNN N7W 'N CRNAIT
?D'avwnn

T —
www.softl.co.il (132.67.250.239)

NI'DIN MY 2IND7 U' MIYPN Miv'
.N177 N'1DINI 790 N'1DIN
(N'DIMN NNIX DX DX DR NIR7NI 7900N)

ooecv.

M
ServerSocket s = new ServerSocket(7) ;

Socket clientSocket = s.accept();

BufferedReader in = new BufferedReader (
new InputStreamReader (

@g clientSocket.getInputStream())) ;
' String input = in.readLine() ;

Socket s = new Socket("www.softl.co.il", 7);
PrintWriter out = new PrintWriter (s.getOutputStream(), true);

out.println("hello there!"); D177 TAIR
Java niooian n1dIn Nidyn NIN'D



package examples.sockets;

EchoClient

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 {

String hostName = args[0];

echoSocket = new Socket (hostName, 7);

out = new PrintWriter (echoSocket.getOutputStream(), true);

in = new BufferedReader (

new InputStreamReader (echoSocket.getInputStream()));

} catch (UnknownHostException e) ({

System.err.println ("unkown host") ;

System.exit (1) ;
} catch (IOException e) ({

System.err.println("Couldn't get I/O for "

+ "the connection to host");

System.exit (1) ;
} catch (ArrayIndexOutOfBoundsException aiobe) ({

System.err.println ("wrong usage: enter hostname") ;
System.exit (1) ;
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// establish an input stream to read from the standard input

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

String userInput;

..........................................................................................................................................................................................................................................................................................................................................................................................................

while ((userInput = input.readLine()) !'= null) {
// writer line to output stream
out.println (userInput) ;
out.flush() :

// print received echo result
System.out.println("echo: " + in.readLine()) ;

i | Buisness Logic

// close streams and socket
out.close() ;

in.close() ;

input.close() ;
echoSocket.close() ;
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class EchoServer {

public static void main(String[] args) { IECZIICDE;GEJ:\IGEI:
ServerSocket serverSocket = null;
try {

serverSocket = new ServerSocket(7);

} catch (IOException ioe) {
System.err.println("Couldn't listen on port 7");
System.exit (1) ;

Socket clientSocket = null;

try {
clientSocket = serverSocket.accept() ;

} catch (IOException ioe) {
System.out.println ("Accept failed: 7");
System.exit(-1);

try {
PrintWriter out =
new PrintWriter (clientSocket.getOutputStream(), true);
BufferedReader in = new BufferedReader (
new InputStreamReader (clientSocket.getInputStream()))

String input = in.readLine() ;

é out.println(input) ; [""T""""‘L""f"_
R b b by R Yoy b S e E s S e h oo oL b S b v ae e b at e e b eu et b a e b v s o E v v v svavea Bulsness Loglc

out.close() ;
in.close();
clientSocket.close() ;
serverSocket.close() ;

} catch (IOException ioe) ({
System.err.println("Couldn’t communicate with client");

} 21770 TNIX
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vin'nn id'v

———————
NIYXIN NVTINN NNX 719" Xw 1w B

[IUNIN NIP70 NN 2719 K7W 1Y W
(chat naw vynd) 7'apnNa NINE? NNd>2 7907 YTI'Y v W

(wUTN NIP77 NINNN) accept NI7IVON Nya 'yl =
| P
— (D17 NO9TN) print IX (DOTA NNIY NXMj?) readLine

D'INX DMAT Y¥a7 [N X7 (blocked) nyyna naomn
"apna”

:0"'917N/0'9011 DNAINA WNNWAT7 W' NI 1IN 'O =
(threads) n'uin =

java.nio :N'1N21'0-X NMIYPN NS0 YIN'Y =
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D'VIN NAINN echo MY
—
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Multiple clients

server application

port 5077

192.23.44.60

21770 TNIX
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client application

200.17.77.12

client application

193.6.124.88




package examples.sockets;

import java.net.*;
import java.io.¥*;

class MultiClientEchoServer

public static void main(String[] args) {
ServerSocket serverSocket = null;
try {
serverSocket = new ServerSocket(7) ;
} catch (IOException ioe) {

System.err.println("Couldn't listen on port 7");
System.exit(-1) ;

while (true) {

try {
Socket clientSocket = serverSocket.accept() ;
EchoClientHandler handler =
new EchoClientHandler (clientSocket) ;
(new Thread(handler)) .start () ;
} catch (IOException ioe) {}

21770 TNIX
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class EchoClientHandler implements Runnable ({
private Socket clientSocket;

public EchoClientHandler (Socket clientSocket) ({
this.clientSocket = clientSocket;

}

public void run() {

try
PrintWriter out =
new PrintWriter (clientSocket.getOutputStream(), true);

BufferedReader in = new BufferedReader (
new InputStreamReader (clientSocket.getInputStream())) ;

String input = null;

while ((input = in.readLine()) != null) { // read from the client
out.println (input) ; // write to client

}

out.close() ;

in.close() ;

clientSocket.close() ;

} catch (IOException ioe) {

System.err.println("couldn’t communicate with client");

System.exit(-1) ;
} 2772 TRIXR 15
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(1) ?Sockets X7 nn?

A
— 'UNTIVO X7 7IPIVIND] YIN'Y n'ya =

D'VITIVO D'7IZIVIND 7VN NNAIY DINX MIYPENN =
AINRn) 0N "IN [P, TCP, Ethernet 12
(0wopn

NNI7YW) 17Un 21IP10ND ' TaN XY DIY'N D7IK =
(..nTNNN XN AYTINN [DIN,7 190N

1270¥' (D"WIKR) NINIF? 117¢ NN WNNWUN7 'O B
EchoClient :nux'an n"101n NX onxya yn?
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(2) ?Sockets N7 nn?

——————————
NP'AI70 TV, TIPnn 1222 270 NOoSIN N'al7110un =

NNT (NYIY NN N'YDINNY ) NY{70yn
D'VIYO D'NIY' V7122 TN &

7w (aspects) o'varn [N NN MIYENn =
N'POYN NP'AI70 DY [NIX QY7 NXN1 X721 DIY'N
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(3) ?Sockets X7 Nn%?

T —
TP 1'R DT 021 D'V ,Java Npoony WWiyn ninnYh =

(Dwixn *21'w7 019) NIN'ON
717101091 NI7N X77 DIY'N NIX 2IND7 D2'MIYyN IR &
D'TAIY X 1'79NY MIYpPNN

O'MXY Y '3 N'XPXI0I'XN NX INN7 02'IYN 12X 0'NY9S7 W
ON OX |'Al NIDN NNIX 7V D'N¥N] 0N OX '3 AMIX NNIXRA
VIVYI'RN T DY PNN

NN2YA XIN DIXVN NN NRDNN NITIOM TAX D 1DMn B
7w NY9n7 NN YWNXD (message passing) NniyTIn
D'MXY 7V NITINN
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Variants of Networking
Architectures




NINIP? 7Y D"AI0

|

-NY DIY" N1l W
I a & NN1L1NNAN 2V NIR7

= ([ = N7 IT'R 0V'7NNY

o[ 2L — IT'RI NNV QYN

. i% wohn oA

§ MSN Messenger I =B

Flle Actions Tools Help

My Skatus:
» Jeft (Cnline)

[ Mo new e-mail messages
% New Group {3,/7)

Doom Il (Away) | =
ol @ 2KE nip72
i Command & Conquer F% julia A i
ok Red Alert (Away) @B jude |
‘1 Starcraft Brood War Hﬂ] MR -
. : | % michelle -
I want ta... E'ﬁf{f{;r. vl nyown nn '7 y m

-+~ add a Contact

1T nV7NN

no7NN M YWEn NN B
?MVC n Tnr
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NIP7N XIN [9T9TN

= MSN Web Messenger - WindowsTRE

M5 Web Messenger - Windows Inkernet Ex

Ohad
: |Clnli|1e j

&5 E-mail: (17) w® M3N Today

€3 cet more out of your instant message
conversations, Download MSN Messenger
now,

= online (8)

(<] 3 Eli Brosh {Away)
& 3 Galiz {Away)
@ i Ido {Away)

& offline {2};]

I want to... [+
=+ AddaContact

|Sear|:h the weh..:

Free Salary
Calculator »

[:hsalawmuf

4y Windows Messenger =10 =|

File Actions Tools Help

My Skatus:
+ DOhad (online)

#¥ Click here to join the Customer Experience
Irmprovement Prograrn,

®
Eli Brosh {Away)
gﬂ, Galia (Away)
& Ido {Away)

iOther Contacts (D/25)
all Contacts {8/35)

»
b
*

a

-+ Add a Conkact

DI'XY D'MIY"] DA =

21 LrsWaliralp)
VIVI'N]

D'7TANN NN INXN =

7Y NINR7 "2

MSN Messenger
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NIP?7N XIN [9T9TN

]
YN NnNn' =

'V1TIVO =
nn'nmt =
NINYAN IXN MZNNA NIX 'K =

nnNnon =
HTTP %yn nTIay7 1vim [9719Tn =
(GUI, STATELESS %jm10n9) wnnwun ntin =
HTML, CSS, JavaScripta 17 =

Desktop nn17 971912 wnnwnn NN DR 9W7 'O W
NI'AI71100 NNOda win'w nwya Application

Rich Internet Applications (RIA) =
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Asynchronous JavaScript + XML (Ajax)

T T = r ~liasm e
browser client

user interface

HTTP request
httg(s) transport
HTML+CSS data
v |

web server

v A

datastores, backend
processing, legacy systems

server-side systems

classic
web application model

Jesse James Garrett [/ adaptivepath.com

prowser client
user interface

|
JavaScript call T
HTML+CSS data
I

Ajax engine
| A
HTTP request
http(s) transport

XML data

web andfor XML server

v A

datastores, backend
processing, legacy systems

e T e T T T T . e
server-side systems

Ajax
web application model

NIX 7'TaNN NIAI71D0 qOIN ™

VINVI'X MIY" 7Y AFNAIAND

classic web application model (synchronous)

client
user activity

uoisSsUen eiep
data transmission

system processing

user activity user activity

data transmission

LoiSSILUSUEL B1eP

system processing

! client-side processing
5 — - -

data transmission |

Loissiwsues eep |

server-side
= e processing
server

Jesse James Garrett / adaptivepath.com

uoissisues =Bep

data transmission |

8
g
g

data transmission !

server-side server-side server-side
processing processing processing



Ajax Fundamentals

T —
DOM or innerH[‘ML
XML XMLHttpRequest
or plain text, | or <script> tags,
HTML,JSON <iframe> tags

XHTML & CSS
or Flash, SVG, XUL

JavaScript

21770 TNIX
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D'717101N9N N'20NN N7YN2

T —
NMIYPNN 2171019 7¥ DRIV NN 2Ty NMwoxn Java =

DIv'N "y wOT1? DXNN2

TCP %un nTI2V7? ServerSocket -1 Socket nip7nnn =

DatagramSocket -1DatagramPacket Ni7nnn =
UDP %yn nT1ay%

FTP ix HTTP %2yun nTIay7? URL nj77nnin =

SSLSocket |12 D19XIN D'717101N9 7yn NTIAV? NIPNN =
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HTTP 2vun nT1ayva nninn

i
NNLUAX &=

port 80 7 NIXXI'N NIVTIN DIYOXRN DIIAIRN AN =

Hosting 'nnw =

WEB my nnn7 2woR XX TV DMMWA IX 'R =
D'VITIVO

n'pH =

NIP7NN ,NIMS0) 0'0ITIV0 NIDIN DA YIN'Y =
(nIano
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URL np7nnn

HTTP mw? omw noon?wp "2 ixny =

n77Nnn Nx Java npoon (2"1'D1 http, ftp) o'oamoo opIvNO NN namMd v R =
java.net.URL

// Create some URL objects

URL url = null, url2 = null, url3 = null;

try {
url = new URL("http://www.oreilly.com"); // An absolute URL
url2 = new URL(url, "catalog/books/javanut4/"); // A relative URL
url3 = new URL("http:", "www.oreilly.com", "index.html") ;

} catch (MalformedURLException e) { /* Ignore this exception */

}

// Read the content of a URL from an input stream
InputStream in = url.openStream() ;

21770 TNIX
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URL np7nnn

NYTINN 7V 0'901 D'V 72777 N1 URLConnection npnnmawvm'yw 'y =
P20 (HTTP Message Parsing)

// For more control over the reading process, get a URLConnection object
URLConnection conn = url.openConnection() ;

// Now get some information about the URL

String type = conn.getContentType() ;

String encoding = conn.getContentEncoding() ;

Date lastModified = new Date(conn.getLastModified()) ;
int len = conn.getContentLength() ;

// If necessary, read the contents of the URL using this stream
InputStream in = conn.getInputStream() ;

Scanner s = new Scanner (in) ;
while (s.hasNextLine())
System.out.println(s.nextLine()) ;

}

21770 TNIX
Java niooian n1in nidyvn NIN'O



Peer to Peer Networks

—
TZON7 0'M'ION D'AYNN D'71D' NINYION NIDIN W

D'NMY D'XI71 178 D'AYNN .NIR'7D DAl NNWD DA

(peers)

i

-

- , - .
: / ! \ : (emule 120) D'¥ap QIN'Y NINWA XNAIT? W
- e

ok

NI'NYPENN DIT? DA D710 N'YDIN 'R N7RY B
?(Nw) N101d1 Niviza7 nnyY? nar (Ni7)

N — NX NYT7 peer-to-peer NwI2 N1 J'X N7RY B

L=

N ?WUjIann awnnn 7Y 1Inamd

NNY AUNN AT NYT? emule 2 [N 'R nRY .
?0'10n yaly

N\
.-"-'L
y
-
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The eMule Network

eMule Server

TCP

TCP

/

//‘/ .!\ N\
[ /?{ r- r . r ——
E o | _\E - TCP) E . E 1 i

eMule Client eMule Client eMule cmﬂm eMule Client eMule Client
TCP

www.cs.huii.ac.iI/Iabs/danss/pr/eMuIe/eMuIe.ppt




“The network is the computer™*

1
m Consider the following program organization:
4 N )
method cal —
SomeClass AnotherClass
. _

returned object

R o outer | IR ) B

m If the network is the computer, we ought to be able
to put the two classes on different computers (RPC)

m RMI is one technology that makes this possible

* For an opposing viewpoint, see http://www.bbspot.com/News/2001/04/network.html



Non-RMI Approach

Server Machine

User defined code:

<« | Open socket

Deposit Request

A

Response

Client Machine

User defined code:

Open connection

Format request

Send using protocol

User-defined
protocol

21770 TNIX

Send using protocol

Parse response...
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RMI Approach

Server Machine

| Automatically

BankImpl Generated

Client Machine

< Request Automatically User defined:
Generated Bank b=...// lookup
Response > .
Stub b.deposit(accld, 200)
[~
Standard
protocol
2177 THIX
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RMI Architecture

Interface 2 Interface 2
L) L )

A A
| I
| |

| I .-""'f._--r._h'.. I
‘ L !—P Stub |€—( <—» Skeleton —> L ‘

Component 1 Component 2

« |[f an interaction between two components is distributable, the application server
must provide an RMI infrastructure by which the two components communicate

« Marshalling and unmarshalling of arguments and return values
« Passing distributed exceptions
« Passing security context and transaction context between the caller and the target
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RMI Architecture

= Objects can be accessed
remotely because they
extend the Remote object

m  RMI servers must be
designed as an RMI
server from scratch
because it is not easy to
take non-remote classes
and make them remote

= A frequently used
technique for creating Lockin W
sets of remote objects of ~
the same type is to create
a remote object factory
that manages those
objects and passes back
references to those
objects to clients
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Web Services

—————————
TRV 7NINN 2YNN 7Y 0119 79 n7u9n |1I'y) =

Web Services "inxn na

novw "17n n2'k MRI n nuiwa Web Services =
VOV '"71ZIVINS NOTYA DNIN 7'VONT7 [N NIDN
nn'w I HTTP 2un XML onnioa (SOAP)
(RESTful Web Services) HTTP 7un

ONlyZnN YYNNd NnANNA 0N |IM =
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Web/Application Servers

e
J2EE 'mvw? n'nwun nma7moud wnwn RMI =

(EJB)

-7 Containers > NN WX 17K D'MY =
'02'n 701 0'790n n782d1 Components
Component n AN 11aya NMIYpNn
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