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NMIYPZN 71710109

—
NIYTIA YN DIWYTIN NNYY Yy 0972171009 A 2%w% N =
INX V2N N790N NIWTINNN NNR 7D (protocol stack)
ni7wunn v

2v192 NNvaw avTInN chat oiv niv Niwna :XnaIT? =
0'0YD ,NIXR'AYN N7 ,NANDN MN'X (7Y DA YTN n7'nN
LJTIVE DwAN

NIN D'TOIN WK (N1'PN 2120X) D71V DX 190N D'p W
INNAIT? .N7KN D'DNOoNN NN 7'70N
http://www.ietf.org/rfc.html

717101N9N NN 0'N019N DI'X WYX D'"INON DX 0Ny &
http://www.skype.com :NnAIT?7 .D'Unnhwn DN 1QY
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Internet for dummies

1
(D'0IN + D'AYNN =) D'AYNN DY XD UNVI'RN B

4-n nadomn (IP Address) naimd nina awnn 707 =
255 -7 0 "2 pMvon

(port) NnNI7w 190N N7 AwWNNA NX¥IN NN 7D =
65535902 =

INQIND [I'Y YV NYA7 7aINNN QAWNN DY YYUR IX'Y7 [N =
7171010190 '97 NN'RNNN DY TINA 1'7X 01191

71710N9N NX NYNNNN NI 'Y Yy 795 012 =

21770 THIX
Java niooian n1In nidyvn NIN'O



Java 2 mivpn
—

(streams) omOr "y 21¥'nn 071vn oy nwpnn Java n'toin =

NT7MNn Doy =

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

Y7 DY =
InputStreamReader in = new InputStreamReader(
new FilelnputStream(*'foo.txt'"));
BufferedReader bin = new BufferedReader(in);
String text = bin.readLine();

'7IN) NONX QAWNN NDIN DY WWPNT? ' 71T NYA NNIN] WNNWN? N0l &
(vpw) Socket np'7nna wnnwn D 0w .(ONk 2awnna

T30 1an (Client - nip%) nniwxan ayTian o7 '2 n"on'o YoIN oY Javaa =
(Server - naw) nun
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Y "2 NTNNN N7WI 'R IRNAIT

?D"avwnn
- SoTEL.co. 11 0T ——

NIDIN 'MY 2IND7 W' NMIYPN 'Mivw
NP7 N'DINI 790 N'DIN
(N'2DIMN NNIX DX DY DX NIR7NIE 7900N)

ServerSocket s = new ServerSocket(7);
Socket clientSocket = s.accept();
BufferedReader in = new BufferedReader(

new InputStreamReader(

: EEQ clientSocket.getlnputStream()));
String input = iIn.readLine();

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

out.printin(""hello there!'); DIt TAIN
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http://images.google.com/imgres?imgurl=http://www.yarc.or.jp/computer/pc.gif&imgrefurl=http://www.yarc.or.jp/computer/computer.htm&h=256&w=256&sz=25&hl=en&start=1&tbnid=2Pqt8xP03Yy4cM:&tbnh=111&tbnw=111&prev=/images%3Fq%3Dpc%2Bgif%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en
http://images.google.com/imgres?imgurl=http://www.cretetravel.com/images/socket.gif&imgrefurl=http://www.cretetravel.com/Internet-telephones-electricity.htm&h=96&w=110&sz=3&hl=en&start=93&tbnid=XL4UcOq6ojkDTM:&tbnh=74&tbnw=85&prev=/images%3Fq%3Delectricity%2Bsocket%26start%3D80%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.cretetravel.com/images/socket.gif&imgrefurl=http://www.cretetravel.com/Internet-telephones-electricity.htm&h=96&w=110&sz=3&hl=en&start=93&tbnid=XL4UcOq6ojkDTM:&tbnh=74&tbnw=85&prev=/images%3Fq%3Delectricity%2Bsocket%26start%3D80%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.cretetravel.com/images/socket.gif&imgrefurl=http://www.cretetravel.com/Internet-telephones-electricity.htm&h=96&w=110&sz=3&hl=en&start=93&tbnid=XL4UcOq6ojkDTM:&tbnh=74&tbnw=85&prev=/images%3Fq%3Delectricity%2Bsocket%26start%3D80%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://externalweb.nmt.edu/reslife/images/envelope.gif&imgrefurl=http://externalweb.nmt.edu/reslife/frame%2520banners/main.htm&h=227&w=292&sz=3&hl=en&start=1&tbnid=9LIQTuhIAJUPIM:&tbnh=89&tbnw=115&prev=/images%3Fq%3Denvelope%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en%26sa%3DX
http://images.google.com/imgres?imgurl=http://www.cleanheat.org.nz/images/big-clean-house-home.gif&imgrefurl=http://www.cleanheat.org.nz/&h=220&w=349&sz=4&hl=en&start=1&tbnid=ZY-KAOHvlDGZUM:&tbnh=76&tbnw=120&prev=/images%3Fq%3Dhouse%2Bhome%2Bgif%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-33,GGLJ:en

package examples.sockets;

EchoClient

import java.io.*;
import java.net.™;

public class EchoClient {
public static void main(String[] args) throws 10Exception {

Socket echoSocket = null;
PrintWriter out = null;
BufferedReader 1n = null;

try {

String hostName = args|O0];

echoSocket = new Socket(hostName, 7);

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

iIn = new BufferedReader(

new InputStreamReader(echoSocket.getlnputStream()));

} catch (UnknownHostException e) {

System.err.printIn("unkown host"™);

System.exit(l);
} catch (10Exception e) {

System.err.printIn(""Couldn®t get 1/0 for "

+ "the connection to host');

System.exit(1l);
} catch (ArraylndexOutOfBoundsException aiobe) {

System.err.printIn(C'wrong usage: enter hostname™);
System.exit(l);
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// establish an 1nput stream to read from the standard input
BufferedReader input =

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

String userlnput;

while ((userlnput = i1nput.readLine()) '= null) {
// writer line to output stream
out.printin(userlinput);
out.flush(Q);

// print received echo result
System.out.printIn(echo: " + In.readLine());

}

Buisness Logic

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

in.close();

input.close();
echoSocket.close();

2172 TN 9
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class EchoServer {

public static void main(String[] args) {
ServerSocket serverSocket = null;

try {

serverSocket = new ServerSocket(7);

} catch (10Exception ioe) {
System.err._printIn(""Couldn"t listen on port 7");

}

System.exit(l);

Socket clientSocket = null;
try {

clientSocket = serverSocket.accept();

} catch (10Exception i1oe) {

}

System.out.printIn('Accept failed: 7'");
System.exit(-1);

try {

PrintWriter out =

EchoServer

new PrintWriter(clientSocket.getOutputStream(), true);

BufferedReader in = new BufferedReader(

new InputStreamReader(clientSocket.getlnputStream()));

String input = iIn.readLine();
out.printin(input);

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

} catch (10Exception i1oe) {
System.err.printIn("Couldn”t communicate with client');

}

21770 THIX
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vin'nn iy

—
NIYNIN DYTINN NNX 719 X7w nw &

[IUNIN NIP70 NN 719 X7w 1Y B
(chat naw vynd) 7aa NINIET? NNd 7907 YTI'Y "W W

,(wTn NIR77 nannn) accept ni7ivsn nya Nl =
— (D17 NO09TN) print Ix (DOt NIW NXNy7) readLine

D'INX DT V¥27 N1 K71 (blocked) nyprni naoinn
"apna"

:0"'917N/0'9011 011210 WNNWAT7 W' NIMaApn NIX'7 1O =
(threads) n'uin =

java.nio :N'1NJ31'0-X MIYPZN N'"M90] YIN'Y =
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D'VIN N2NN echo MY
————
?NINIR? nann echo MW AIMD1 'R TR &

70 112y ,NINIR77 NINNN 7Y AX717 yxa' YN =
12 790'W WUTN VIN X" YTN NIR?

NI'NNNY NX717 — DNNWA INIX DX I¥' 0'0INN 7D =
17 Mmuyi1 (17w NIR7n1 vIN 93) NIE7NN AYTINY

?chat nw? nawn nx JION7? "D 0N NN =
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Multiple clients

m port 5077

client application

200.17.77.12

server application \
192.23.44.60 Q

client application

193.6.124.88
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(1) ?Sockets X7 nn?

————
— 'UNTIVO N7 7IPIVNO] YWIN'Y Nty W

D'VITIVO D'7IRPIVIND 7UN NIAIWY DMK NMIYPNN B
A1nNn) onx 2Rt [P, TCP, Ethernet 12
(0'w7pn

NNI7YW) 17WUnN 21710109 ' TaN 1YY DIY'N D7IK =
(...nTNNN XN NYTINN DIN L7 190N

1270X' (D"WIIK) NINIR? N7 N'DIN2 WYNNYUN? ') =
EchoClient :nux'an no1m nx onyya ynY
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(2) ?Sockets X7 nn?

————
NP'AI7N TIVA ,TIznn 1221 7270 NOSIN N'AI71100N =

NN'T (NYIYV NNXQ N'YDINNY Q) NYPovn
D'VUIYD D'NIY V712 QTN =

7w (aspects) o'van [0 NN MIYPNN =
N'POYN N'AI70 DY [NIX QY7 X1 X721 DIY'D
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(3) ?Sockets X7 nn%?

—

TN 1'X 0T DAY 0MIY™ ,Java npoony Wwiyn ninn? =
(Dwixn *717'w% V19) NIN'ON

717101092 NI7N X77 DIY'N NN 2IND7 02'Iyn IR W
D'TAIY X I'799NY MIYPENN

D'AXY Y "2 N'¥PRXIVI'RN DX IRN7 02'1YN 1IX 0'yS7 &
DN DX |21 MDA NNIX 7Y O'N¥N1 DN DX |2 NIIX DNINA
VITVI'RN T DYPNN

NN2YA XN D'XYN NN NI2NN NITIOM TAX D 1D -
7w NY9n7 NdN TWKD (Mmessage passing) niyTIn
D'MXY 7Y NITINN
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Variants of Networking
Architectures




NINIP? 7Y D'aIo

-V DIY'" N1 =
NN11NNAN 7V NIPYT
N7 IT'R 0'7NNY
IT'RI DMWY QWD
Nnip72

§ MSNMessenger I [=lfd

File Actions Tools Help

My Skatus:
» Jeff (Online)

o~ Ma new e-mail messages
% Mew Group (3/7)

ah, Doom Il (Away)
2 Dune Il (Blocked)

1 Command & Conquer

ok, Red Alert (Away)
‘1 Starcraft Brood War

-

it michelle

| i _ ny'oun nn 7y =
21T NL7NN

I want to...

+ Add a Contack

~9
mMSn" Messenger St

— L QU AN AN B
?MVC n 71mir
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NIP7N XIN [9T9TN

/= MSN Web Messenger - Windo

=10l x|

M3 Web Messenger - Windows Internet Ex

Ohad
[ Online =|

) E-mail: (17) w® MsN Today

ﬂ Get more out of your instant message
conversations, Download MM Messenger
g,

[=] Online (8)

@ .& Eli Brosh {Away)
] .3 Galia (Away)
@ -& Ido (Away)

Offline (27)

I want to...

Search |
thsalaw_L"

+ Add a Contact

[search the web...

Free Salary
Calculator »

& Windows Messenger

File Actions Tools Help

=3l x|

My Skatus:
» DOhad (Crline)

¥ Click here to join the Customer Experience
Irnprovement Prograrm.

&
Eli Erosh (Auwmaw)
&, Galia (Away)
& Ido (Away)

¥ iOther Contacts {D/25) |
¥ All Contacts {8/35)

a9

-+ Add a Contact

d NIN'S

DI'XY DMIY"] DA =

nwa 0770
UIVI'X]

D'7TANN NN INXN =

7Y NINEY "2

MSN Messenger



NIP7N XIN [9T9TN

]
YN nnnn' =

'VITIVO =
nn'nT =
NINYIN IXK MPNNA IX ' =

nnNnon =
HTTP %yn nT1ay? Tvim [979Tn =
(GUI, STATELESS %1j7101n9) wnnwn NN =
HTML, CSS, JavaScript 2 117 =

Desktop nn7 97912 wnnwnin NN DX 19W7 O B
NIFAI71200 Nnda win'y nwya Application

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

browser client

user interface

HTTP request
httg(s) transport
HTML+CSS data

web server

v A

datastores, backend
processing, legacy systems

server-side systems
classic
web application model

Jesse James Garrett / adaptivepath.com

&

browser client
user interface
|
JavaScript call

’L HTML+CSS data
|

Ajax engine

HTTP request
httg(s) transport
XML data

web and/or XML server

v A

datastores, backend
processing, legacy systems

server-side systems
Ajax
web application model

7'TanN NIAI71200 qOIX =
miy" Y NI'nainn NX

UINVI'X

classic web application model (synchronous)

client

user activity user activity user activity

data transmission

uolss|suel eep

uoisSIwsues ewep
data transmission

system processing system processing

server
Ajax web application model (asynchronous)

‘erl owser UI

! user activity . . -
V- m - - - TAINE AR E
- — - = = £ A% & — - gfF----
'Ajax engine E E g

___________

data transmission

8
8
g
S
&
g

data transmission,

data transmission
uoissiusues eep

UOISSIWSUR ©ep

data transmission

uoissiwsues eep

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

server
Jesse James Garrett / adaptivepath.com



Ajax Fundamentals

T
DOM or innerHT\ML
XML XMLHttpRequest
or plain text, | or <script> tags,
HTML, JSON <iframe> tags

XHTML & CSS
or Flash, SVG, XUL

JavaScript

21772 TNIN
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http://www.sitepoint.com/

D'717101N9N N1I0NN N7yYna

—
NMIYPNN 2171009 7Y NNRIY NiNNQ NTIAY NNYoONn Java =

DIv'N "y waT17 DXNN]

TCP %vn nT12y7 ServerSocket -1 Socket ni7nnn =

DatagramSocket -1 DatagramPacket nip7nnn =
UDP %un nT12V%

FTP ix HTTP %un nmav? URL np7nnn =

SSLSocket (12> n19%In 07171019 2yn NTIAY? NIFNN =
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URL np7nnn

HTTP w2 o'mw nyon?wp 72 ikny  ®

n?7nnn NX Java npoon (2"101 http, ftp) oronmovo o™ipIvNSa NINEY? N2Md 7Y N7 D =
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/javanutd/*); // A relative URL
url3 = new URL("'http:", "www.oreilly.com', "index.html');

} catch (MalformedURLException e) { /* lgnore this exception */
+

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

21772 TNIN
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URL np7nnn

—
NYTINN 7y 0'901 0'01S 7277 [N URLConnection np7nnawm'w 'y =
pa0 (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.getLastModiftied());
int len = conn.getContentLength();

// 1T necessary, read the contents of the URL using this stream
InputStream in = conn.getlnputStream();

Scanner s = new Scanner(in);
while(s.hasNextLine())

System.out.printIn(s.nextLine());
s
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Peer to Peer Networks

1
TON7 0'N'IoN D'AYNN 0710 NIN'YION NIDINA W
D'N'MY D'RI71 178D D'AYNN .NIZ7 DA DY) DA

-
/ (peers)
- - _
\ (emule [123) D'¥ap qQIN'Y NINWA (XNAIT? =
b
3 NI'NYPNN DITY? DA 071D NYDIN 'R DKW W
?(Nw) N10111 Nivpa? Ny nar (N1p7?)
-, — NX NYT7? peer-to-peer NYM1 [N 'K N7RY B
N ?2WUpIaNn AUNNN 7Y 1Imamn
-
. NNY AUNN NT'RA NYT? emule 2 N 'R N7RY B
?0'10n yaly
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The eMule Network

eMule Server

—
=
(=]

=

<]

/i
/A oooonoo \.D::

| TCP|
N . / 7

I \]\ ///

| \/ eM

/ UDP_

f;’ //I'\ \\ Tcp.  TCP
e

f/ // § \-.Ad \‘“\‘/

//.
4 v
| —Ter—

N I
—T

. = I =
eMule Client

eMule Client

eMule Client

I I =
eMule Client

\‘H-.
. eMule Client

TP ——

-

_'QMEK Client

www.cs.huii.ac.iI/Iabs/danss/pr/eMuIe/eMuIe.ppt
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“The network Is the computer™

\
method c@,

SomecClass
\

J

N mputer 1

m Consider the following program organization:

4 )

N
AnothercClass

/returned object

i

m If the network is the computer, we ought to be able

to put the two classes on different computers (RPC)
» 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 Client Machine \

User defined code:

User defined code:

Open socket < Deposit Request

Open connection

Read & parse request Format request

Response .
Create response Send using protocol
Send using protocol User-defined Parse response...
protocol
21770 TN
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RMI Approach

BankImpl
b

Server Machine

Automatically
Generated

— > | Skeleton

/

Request

Response

Standard
protocol

21770 THIX

»
»

Automatically

Generated

Stub

Client Machine

User defined:

&

\4

Bank b=...// lookup

b.deposit(accld, 200)
[~

/
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RMI Architecture

|
Interface 2 Interface 2
A A
E . | | E :
1 /’d_-ﬁ‘H I
—>{ Stub | <> Skeleton }—7
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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Web Services
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Web/Application Servers

e
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