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Porting Desktop Applications to
the Web - Motivation

——
DIPN 72N NIyl &

2"NIT DA CNINNAIT =
DiskOnKey, Laptop, Remote Login :nia'uinox =

qQn'y =
NONIYN 0'2N0N NAND ,NIIMN "MIAZX NINNAIT =
ANITA D'¥2P NN'7Y NIR'0INVIN =

ni'm?'np =
Forums, Wiki , OpenSource Projects :nixnait =
?NI'VINVIN =
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Porting Desktop Applications to
the Web - Challenges

I ——
Unnwn niin =

Right Click, Drag ‘n Drop =
new standards ,Ajax :nmain =

NniN'va =
m HTTP is Firewall Breaker

m http://video.gooqgle.com/videoplay?docid=2575564563
023304756&0=engedu+crime

m http://video.google.com/videoplay?docid=5159636580
663884360&a=engedu%20crime&hl=en
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Porting Applications to the Web -
trends
1

HTTP 1n'xw client no'2nnn Web noha m
MSN Messenger :XnaiT17? =
Skype vs. Jajah :xnaI17 =
VINVI'ND DYWL [ZNIN [9TOT IO W' D71D7 =
qQIN'Y NIDIN 7Y n'yan =

Desktop nona nn'7wnn Web nona =
Picasa + Picasa Web :XxnaIT7 =
21Unl T5N =
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Web Technologies Trends

m Server Side
m CGl, Servlets
= ASP, JSP, PHP
m Frameworks

m Client Side
m JavaScript, Ajax
m Google’'s GWT
m Adobe (Flash, ActionScript, Flex, AIR)
m Microsoft’'s Silverlight
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Server Side Web Technologies

]
VINVI'X NMYT? N'NANY'T np',u'7 NooIn =

J2EE 1 mipnman Servlet np7nn v doGet nnw =
n'‘poyn N7z NX wnnn Container

TIVI NN HTTP winm ,niwxan ,0'oin 7210 ,Mivpn =
17X 0'VaN"? Java API poon qwx Container n *"v n*7nin

The response object provides the serviet
with @ PrintWriter object that allows the Web Server
servlet to generate the body of the response
using print or print1ln methods. “'-..‘ ,:/Web Container \
HTTP request Tl :HttpsServlet
Client N ~ Request
1 - ---& -“-..._ N
Q  Web «TCP socket» service (req, resp)
Browser ! -
N — & v
N :HttpServlet
HTTP response N N " Response
“
> Jo
\ :PrintWriter }




Servlet Life Cycle

1. Load servlet class 5. Call the destroy method

2. Create servlet instance

3. Call the init method

<<Interfaces>
Servlet

4. Call the service method

init{ServietConfig)
service(req,resp)
destroy! )
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Servlet API

m Parameter Handling
m Initialization and configuration

m Filters (aspects)
m Authorization and Authentication
m Profiling

®m Session Management

m Cookies
= URL Rewriting
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Hello World Servlet

import java.lio.*®;
import javax.servlet.*;
import javax.servlet.http.*:;

pukblic cla=ss HelloWorld extends HttpServlet

pukblic woid doGet (HttpServletReguest request, HttpServlietResponse response)
throws IQException, ServletException

response. setContentType ("text/html™) ;
PrintWriter out = response.getWritexr():
out.println ("<html>") ;

out.println ("<head>") ;
out.println("<title>»Hello World!</title>");
out.println ("</head>");

out.println ("<body>"):
out.println("<hl>Hello World!<;/hl>");
out.println("</body>");
out.println("</html>") ;
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Java/ HTML

T —
n'xN NIy HTML a2 a'nr ntoimn 079w w7y =
HTML 771 Java Tig 2219

Model/View Separation =
DY D'N1DNN MY 0D'AND] D'NYO7? =

77NN Y "1IMNIXK NIN'D YWONNY NfAI71D01 NIX W' W
(DNIY DX ATAN YN'Y TIZN 7V19] OKX DA) NAXNn i

T IT Non Aa'wn? nontnn JSP nmtailzinou m

N2IN2 2A7w7 nawoxnn (html 7 nnima) nian now x'n JSP =
'MNXY'T DIN

Servlet yai7? n'x7'onip 721y JSP n yalg Ny =
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File Edit Search Markers Folding Wiew Utilities Macros  Pluging  Helg

10| public class Hellozervlet extends Hitpserviet £

11

1z| private static final String DEFALLT _MAME = "Wiar|d",

1z

14| public void doGet(HitpServietRequest request,

15 HitpServietResponse response)

16 throws IOException {

17 genersteRezponzelrequest, response);

15[ }

17 = o

z0| public void doPostiHtpServietReguest request, 1= JEdit 5
24 HitpervistResponse response; File Edit Search Markers Faolding View Utilities Ma
2z throws IOException £ = = = = = = =

23 generateReszponzelrequest, responze]; 1| <%! private static final String DEFAULT_MAME = "iorld"; Y=
zal } Z

Z5 2| =html=

6| public void generateResponze(HitpServietReguest reguest, 3

27 HitpServietResponzse response) 5| <head=

5& throws I0Exception § 5| stitle=Hella JavaServer Page-=Aitle=

. ) ) a| <head=

20[  String name = request getParameter"name"y; ¥ ) o

a1| if ¢ (name == null) || (hame Jenathc) == 094 g| =%-- Determing the specified name (or use default) --%=

22| rame = DEFAULT MAME: 10 <%

23| 3 11| String name = request.getParameter" name";

2 1z| W (name ==null || (hame length() == 011{

25| response setContert Type et hitml"); 1z name = DEFALULT_MAME,

26|  Printditer out = responze. ettiriter]); 1af ¥

an 15 D

a2&| ot printlin=HTRWL="Y; 16 o

a0 out.printin("=TITLE=Hello Servlet=TITLE="Y, 15

a1l DLﬂ.priFﬂlh("ﬁHE.ﬂ\Db"]; 13 ":bb‘HE”DI ":q"ll:l= name I1."II:I-1:\"‘=:||It:|3=“

az( out.printing"=B00Y BECOLOR="white'="]; Z0

az| out.printin"=B=Helo, " + name + "<E="; z1| =hody=

a4 out printin"=EODY =", ZZ

as|  outprintin("=HTML=", g </htmi=

a5 z4 -
a7 out.closel)

4z}

apyright 2005 Sun Micrasystems, Inc. Al Rights Reserved
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JSP / Java

i
'y =

1 JSP 17 ommnm nx HTML a2 Java Tz ont? nigna ny> =
Java

Ti A7'w 2p'va) nizaam ni7n JSP 7w 'ohmoon 1'ann =
(HTML 1 Java

NXI'YWI Java 2 n'al7 NIN'D TWONNY NAI71D0 NIX W' =
JSP n nin't X%7% JSP waip qina

NNLDNNN — ZI'TA 1T N0N A'wn7 nnntnn JSP niran =
JSP niran nnxya rmane nqoe

7191 yalpa Java nova iwnim' ni'Aann =

,NNP2 2N OV 12T 727 Nnidn novwe7 JSP X 191N 1A =
...Twi Java Beans 2 win'y
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JSP Custom Tags

=%-- Eepart any errors (if any) --%=
<o
I Retrieve the errardzgs from the request-scope
Lizt errori=gs = (List) reguest get Atribute"errortzgs";
if [ (errorMzgs 1= null) && YerrorMzgs izEmpty( 1 f
D=
{F]}
=font color="red"=Pleaze correct the following errors:
=1l=
<o
terator tems = erraorMzgs . terstor();
while [ tems hazMex<d(1 1§
=tring meszage = (String) tems nex<tl);
D=
=li=<%= message %>=ii=
<o
Y P EMD of while loop over errarbzgs
D=
=M=
=font=
==
<o
YEMD of if errorMzgs is not empty
D=

—
Unnun ni'an nrya =

YNNwn? |nn

YT X77 D'axyna
NA'ND YIX? NIdN2
JSP Ty

34 jEdit e g @ M

File Edi Searc Marker Foldin Wiew Utilitie Macro Plugin Helg

an|=%-- Report any errars (if any) --%= -
a1|=cif test="§not empty errorbzgs =

az| =p=

az| =font color="red"=Pleaze correct the following errors:
34| =ul=

45| =ciforEach war="meszage” tems="§{errarMzgz}"=
a5|  =li=Fneszage ==

47| =icforEachs

as| =ful=

43| =ifont=

so| ==

51| =icif=
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Job Roles

TN NX nprnn Web Applications niiopuoax =

DIV D'NIDNNA |2 NIN'DN NIN'YN DX 77N7

{%_-x =

= Web Designer — Creates view
elements {(web pages and layouts)

« Business Component Developer -
Creates model elements

Capyeight 2005 Sun Micrasyaiems, inc. All Rights Reserved

JUM

Es

* Web Component Developer -
Creates controller elements

« Data Access Developer -
Creates database access elements
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JSP vs. ASP

T ——
TN 'V 1I'RNJSP =

nivw 7y ooian n'nw (1996) voioNp'm 7w ASP 17 o1p =
Jscript -1 (Wj7'va) VBScript (12> v'on

<html>

<body>

<%= "Hello World!" %>
</body>

</html>

NN oy ASP nx ASP.net n9"'Nnn 2002 -n%nn ™
NET niow 75 7w nXn
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<ntml>
<head:

<title>PHP Test</ title>
{‘..’h Eﬂd} P H P
<body>

<?php '<p>Hello World</p>'; 7>
</body>

</htl> —
PHP: Hypertext Preprocessor

1995 niwa NLVYWOS VO"I70 NOWO N7'NNN &

OO ni7D' NOVWT? NID'OM WX 5 -14 nikoA Ni'vo va1D B
...Tivi web services a2 ,XML 2 n>mn ,(nIX7n vynd)

XAMP n7:ann 79n> nTin% nana =
(Apache, MySQL and PHP) =

nwn 40%) nawn X7 AN nM%719190 ndwn NXN1D .
(http://www.appideas.com/technology.html :Apache
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200000

— Domains — IPs

20000000

1500

10000000

PHP Usage for Jul 2007

PHP, ASP, JSP and Web Servers

Mews reference valume

1T 1L 111N

Vendor Product Web Sites Hosted Percent
5000000 | Apache |Apache 83,206,564 50.22%
Microsoft | IS 58,540,275 3533%
Google |GWS 10,075,991 6.08%
Oversee QOversee 1,926,812 1.16%
Search walume
lighttpd | lighttpd | 1,495,308 0.9%
nginx nginx 1,018,503 0.61%
Others - 9,432,775 5.69%
el
Total - 165,696,228 100.00%
a | | ] 1 | | I p— T
2004 ‘ 2005 2006 | 2007 | 2008




Scripting languages and Server

Side
——
TN? NOIYD MNI'TN NYN 7W A Al7n DNpnnn p7na =
D'2IN] 0'01 NN VT'N 7¥ Naxnl N9 7w nndnoni

NI'TIV' [I'RY U'ON NISYWA WIN'Y 2IpW7 [N N7Xd Dpna &
D'NYI UIN'Y?

NINAAIT =

Perl =

Ruby =
python =
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Frameworks




Model 2 Framework

Web Contai
Popular Model 2 Frameworks: eb Container ¢

Controller

« Struts, part of the Jakarta project
* JavaServer™ Faces technology from Sun
« Velocity from Apache

Client

Browser |  [——————=——=———=—
‘-'\

This combination provides the
most advantages:

T

Database

« Fast » Cross-platform
* Powerful » Scalable
« Easy to create « Maintainable

Java nswa ndIin nipayvn NIN'o
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Types of View Components
I ——

Data Presentation:
* Includes any data presented on a visible screen

» There are many forms of presentation including graphs,
spreadsheets, listings, and so on

Data Forms:
» Forms for data entry are also considered view components

Navigational Aids:
» This type of view includes menus, hyperlinks, site maps, and so on

Informational Screens or Pop-Ups:

« This type of view includes welcome text, instructions, help
screen, error messages, confirmation dialogs, and so on

Java noswa n1in nipayvn NIN'o
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Types of Controller Components

U0 Dube's Seccnr Lodgue: A& o bew | sages - Marille E-. "_FI '.i'
e Ldt Pee o Dookad  Teok el

-l;lu": Hoccer Leagme: Home

|-_Ihh': Soccer I-..rml:;llmin_ﬁr'_w_ham

Thes form alowen you 10 coeare & new soccer beague Thes 1 the Home page for Tuke’s Soccer Lengue
Tear Players
Seaton - aplen. ™ = Lis ol lenguen
= Hegerer foe a beagun
Tele

Leagne Adminisratar

A Le
= A4 a rew leagee

Process input from a user Screen navigation Preparing data for view
components
» Enter text data « Hyperlinks in web pages
= Reports present business
= Select radio or checkbox buttons data in a view

* Drop-down lists

» Use a submit button to send the data

Form-processing controller serviets usually perform the following tasks:
1. Retrieve form parameters from the HTTP request
2. Perform any data conversion on the form parameters
3. Verify the form parameters
4. Execute the business logic

5. Dispatch to the next view components based on the results of the previous steps




MVC Using Struts

T ——
ni7iye 7on Web Container naraoa MVC n vy win'n m
:DIY'" 701 [NXY 7V NINTINY

D2INMIN NN NPT NX yxan Controller -n =

TMY7 NZ'Tan NIRXIN Oy nwpan X mon Controller -n =
D'NNNN NAXYNN

N IT T2 LI7K NIZIYD 7Y NIXT'0NIVIK VX217 D'1'Iyn DD 8
View "2 nT9onn1 n'fzovn n'al?7a 1 Nt Controller
n2'0n "'y q9oxn Controller i

AW Action np7nnin Nx npoon Struts Framework m
Controller -n nip'?nn Nn71vo NX NovIY

N'NY Ap'tnnn oW NX VT X7 17'9x Controller n it 01 =
N'POYN NZ'AI7N YIX'A INXT7 DY TINN N19IN
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Java Web Frameworks

nipoonnFrameworks nn> ninvp =

laisss i ; 7Uun LINLVI'X MIY'" NINDY N'NYN

Servlets

niy'on nniwn Frameworks n =
[1AD) 0121 NTIAY 227N QK7
(AN 7TmM "2 nTI9N

: I ff.
OF -

JAVAWEB

DEVEI.I}PHIEN I ,

ablh
Art of Java Web Development

Struts, Tapestry, Commons, Velocity,

JUnit, Axis, Cocoon, InternetBeans,
WebWork

e Neal Ford
)

)
)]
| | FTTTIT Neal Ford

™Iy ,NRIYN NIAA0NN 770 1710
TIP "2 nnwnl [N 0f7T1ann
|DTY2 AN0IW TIn al T
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Web Frameworks
Struts 2 (Struts + Webwork

®  Build!

=  Easy startup - Jumpstart new projects with our bootstrap tutorial and template application or Maven
archetype.

Improved Design - Code clean against HTTP-independant framework interfaces.

Enhanced Tags - Code less with stylesheet-driven form tags that provide their own markup.

Stateful Checkboxes - Avoid special handling with smart checkboxes that know when they are toggled.
Flexible Cancel Buttons - Go directly to a different action on cancel.

First-class AJAX support - Add interactivity and flexibility with AJAX tags that look and feel just like standard
Struts tags.

= Easy Spring integration - Inject dependencies into Actions using Spring without glue code or red tape.
(Plexus support also available.)

= Enhanced Results - Do more with speciality results for JasperReports, JFreeChart, Action chaining, and file
downloading.

= POJO forms - No more ActionForms! Use any JavaBean to capture form input or put properties directly on an
Action class. Use both binary and String properties!

= POJO Actions - Use any class as an Action class -- even the interface is optional!
= Deploy!
= Easy plugins - Add framework extensions by dropping in a JAR. No manual configuration required! Bundled
plugins add support for JavaServer Faces, JasperReports, JFreeChart, Tiles, and more ...
= Integrated profiling - Peek inside Struts2 to find where the cycles are going!
= Precise Error Reporting - Flip directly to the location and line of an error.
®  Maintain!
= Easy-to-test Actions - Test Struts2 Actions directly, without resorting to mock HTTP objects.

= Intelligent Defaults - Skip obvious and redundant settings. Most framework configuration elements have a
default value that we can set and forget. Say it once!

= Easy-to-customize controller - Customize the request handling per action, if desired. Struts2 only does what
you want it to do!

= Integrating Debugging - Research problem reports with built-in debugging tools.

m Easy-to-tweak tags - Customize tag markup by editing a FreeMarker template. No need to grok the taglib API!
JSP, FreeMarker, and Velocity tags are fully supported.

http://struts.apache.org/2.x/index.html




Battle of the Frameworks!

I —
= A good framework makes web development easier, faster, and
more consistent, but which one should you choose?

Seam or Struts 27?

Zend Framework or CakePHP?

Laszlo or Flex 37

jQuery or Prototype?

Wicket or GWT?

Rails 2 or Merb?

Adobe AIR or Silverlight?

Maybe you're even considering Second Life

= Not only you should choose a framework you should choose the
underlying technology

m (http://phillyemergingtech.com/abstracts.php#frameworks)
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NIQ0!1 07D

———————
NINID 190N D'72V19 1719197 NO91IN NAI7I1OLV YWXD |

YNXN2 2A7NWUN7 'O 0DNIN 07D X MM NINS DTR ND =
NIN'ON

20'N N2 0'DONNY X7 WX NAI711DOLVY7 D'YUTH D'YIN'Y D'7ANN =
N7'NNA [IAYN INP71 X7V |11'DN

NI9YI N0 ,0'7D D'NNONN NYNTN 72V NNY7 'O =
NIN'ON NIN'YUN NX VYO7 0'0IN TYWUNX NI'TIY"

20" O'WUTN D' 7w NN UNT 71V 217100 ITR? =
?7907 0'7N 7V NI IR W
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Higher Level Frameworks and

tools

nttp://wordpress.org/

nttp://www.joomla.org/

nttp://drupal.org/
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Client Side




HTML

—
|19T9T2 LINVI'X Ty Naxn? (logica,visual) nian now =

XML a1 (HTML 4.01) n1awa niinn XHTML =

D'"'ONN NI'NT7 071D 'RYRX? WX TN waIw oy YV XIin HTML Tmy =
(0'vnx 7710 attributes)

TMmyn ann =
link, base, script, title, meta :head =

,NNINN ,NINZA0 ,NIM'YA L0070 AIX'Y ,NIXRPOS ,NINNID :body =
D'09V ,DNIY'Y

NNAonN oy NTIAY
CSS ny nTiay
JavaScript oy nTIQy
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Dynamic Client

T —
nx1 WX HTML 7172 nynuim o'oon now x'n (Java 7 ©wyp |'R) JavaScript now =
|9ToTa

,N119 ,NITINNN ,01YN ,DNYN  NIRTZI? ,0'KIN] ND'MN DY AR NIDN NOY 'NIT - &
|9TOT '"WINNRI DM7121 DIV ,D'AN ,0MXVI NIR7NN

N0 NipPnn =
Object =
String ,RegExp ,Number ,Function, Math ,Date ,Boolean ,Array ,Arguments =

Error =
EvalError,RangeError,URIError, ReferenceError,SyntaxError, TypeError =

7y JavaScript 2 'nxn? X 'R wn? D'y niswn AN 2N VYo NY annn =
D'INYNN 0I9'0

NOWN 7Y NIXONA 190N NINY'? DIIYA DNI9TOTN 2 7aNnn 7722 =
m Javascript 1.0, 1.1, ... (Netscape/Mozilla)
= JScript 1.0, 2.0, ... (Microsoft)
m ECMAScript v1, v2, ... (International Standard)
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Hello World

EEes—
<html>
<script>
var x = 3;
var y = 47;
alert( " 3 x 47 = " + (x*y) );

</script>
</html>
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JavaScript 'win'v

i
D'OS0 NIN'X =

Dynamic GUI =

NIYI XXN1 VTN TYWNXD NANNN &

Google

Suggest BETA

Web |Images Groups MNews Froogle Local more »

Adwvanced Search
Prefarances

halfblood prince

halfbload prince FERRGLEEENITY Language Tooks
halfbloodprince BOZ rasulte
halfblocd chronicles 24,400 results

P halfblock autecocker 2B et |
halfblocd 14,200 mauks [
halfblock 3,790 rasulte
halfbloodprince.info 1 rasult
halfblock paintball 806 rasulte
halfblind 1,840 resulte
halfblack angelfish 216 rasulte




XMLHttpRequest

1
|
Ajax Enabled HTML Page | Web Container
1
= - 1
e o
St hpssiaxjeecoot » validath fid=duke
N (3) '
XMLHttpRequest /L (,‘“,57‘{ ValidateServiet
2 P \TJ i,
(6) i
‘* <message> : =
15
lunﬁm d;llm o imvalid '"duir'.lé" -v..fl,,—- false
; ) Lip G i <hnessages . yalid
P i N7 J i
b
@ onkeyup event s :
A
duke ( Submit ) Inwaiid ID : User Database
1
|
I
. I
Client | Server
|
|
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Asynchronous JAvascript and
XML
I ——

request-response 7w 712 niTaw nrronmnovon HTTP n nyvTin =

' YwWX XML unioa "nivTin nn" qroin na Ajax ntaizinou nartya -
TIMYN [V DX DIWAIT

NiF'7ani (NMX'T NNIX2 NAIYN 771INNY) MmNt Nvan v &
7w Tn'm TIv q'om Ajax (191912 yw JavaScript TI7) mNarTa
NIFZ71 DY "2 AXPRIVI'NA NI'MK'T

NIV N2AIT =

m http://www.netravel.co.il/basic/flights/

NIV X7 XNAIT W
s http://msdn.microsoft.com/en-us/default.aspx

Java nowa n1din nidayvn NIN'O
21772 TNIX



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

Java nowa n1din npayn NN
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Google Web Toolkit (GWT)

T ——
®m Google Web Toolkit makes it easier to write high-
performance AJAX applications

® You write your front end in the Java programming
language and GWT compiles your source into
highly optimized JavaScript.

= Writing web apps today is a tedious and error-prone
process. You spend 90% of your time working around
browser quirks, and JavaScript's lack of modularity
makes sharing, testing, and reusing AJAX
components difficult and fragile

(http://code.google.com/webtoolkit/)

Java nowa n1din nidvn NN
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Google Web Toolkit (GWT)

T ——
= High performance JavaScript. GWT produces AJAX apps that:

m Load faster than hand-written JavaScript apps

m Use smaller, more compact, cacheable code

m  Automatically support IE, Firefox, Mozilla, Safari, and Opera
m Use the browser's "back" button correctly

Better development tools. Since you're writing in Java, you can use:
m |IDEs that you love like Eclipse, IntelliJ, and NetBeans
m Full-featured debugging, with variable watches and breakpoints
m Unit tests (based on JUnit) both in a debugger and in a browser

Google APIs and reusable Ul components. GWT comes equipped
with useful libraries:

m Built-in Ul components serve as cross-browser building blocks for your

app
m RPC helps with client-server interaction

m JavaScript Native Interface (JSNI) simplifies integrating GWT code with
existing JavaScript code

Java nowa n1din nidvn NN
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Java Applets

N
Yal? 7w nTin natr HTML Tmya applet ntan m

NIP70 ¥ 97972 INXINI Mwnn Java

NNt =
|9OTOTA XAIYNN MYV ﬂ|7')|'7 vin'n =

NNNon =
D'AXYN7 O'RNN 1I'X N'7'Y DY NIDN =
DINN AIX'YYT? NNAXNIN NI'X NOYUN =
(D'AXYN ,MIYPEN) D'V NINYAN NINNYTN |
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Adobe Technologies

NI'0IS NIMAI7IDLV NN ny'yxn Adobe nnan =
ni77n 17 Flash niooian (proprietary)

N"M7919 TIXNN =

:D"11'> 150N N2ANIIN =
ActionScript :n'nidn np'al? nooin =

Flex :omiv" niN'o =
NIN'S 22 ,NIM90 =

AIR :Web/Desktop ni"zxiT m
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Google’s Dual Mode

®m Applications: Picasa + Picasa Web

® Infrastructure Technology: Google Gears

m LocalServer Cache and serve application resources
(HTML, JavaScript, images, etc.) locally

m Database Store data locally in a fully-searchable
relational database

m \WorkerPool Make your web applications more
responsive by performing resource-intensive
operations asynchronously

B http://code.google.com/apis/gears/
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Microsoft Silverlight

—
® Microsoft Silverlight is a cross-browser, cross-

platform, and cross-device plug-in for
delivering the next generation of .NET based

media experiences and rich interactive
applications for the Web.

(http://silverlight.net/)

Java nowa n1din nidayvn NIN'O
21772 TNIX



