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i EEC584 Midterm#2 Results

4 7 9 10 9 0 10 74
24 12 10 10 10 5 3 74
26 14 10 0 8 6 9 73
24 14 10 6 0 10 73
22 14 10 9 5 3 72
20 18 10 10 9 5 0 72
24 14 10 0 8 5 10 71
22 18 10 4 0 10 71
28 14 10 10 7 0 0 69
24 14 2 10 9 0 10 69
22 10 10 10 8 5 3 68
26 12 10 10 9 0 0 67
24 16 10 10 7 0 0o L ¢
22 14 10 10 9 0 0 65
22 14 10 10 9 0 0 65
24 12 10 10 8 0 0 64

;22 14 10 10 6 0 0 62 |

EEC484 Accumulated Credit

Total
HW1 HW2 HW3 MT1 MT2 (52%) Total (normalized)

A

A-

6 10 9 65 75 41.1 79.1

7 10 10 57.5 7 40.7 78.2

7 10 95 67 63 39.5 75.9

10 10 0 52 59 32.7 62.8

615 10 9.5 42 58 32.6 62.7
)
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EEC584 Accumulated Credit

1 HW2 HW3 MT1 MT2 Total (52%) Total (normalized)
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EEC584 Accumulated Credit

9 10 10 54 62 348 66.9

9 10 8 54 65 46 LJ 66.5
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DNS — The Domain Name System

= Hierarchical domain-based naming scheme and
distributed database system for implementing it

= Maps symbolic names (ASCII strings) to network
addresses, i.e., maps hostnames and email
addresses to IP addresses

VU CS Edu Yale Yale CS
Originator 4 name server 5 name server 3 name server 4 name server

flits.cs.vu.nl cs.vu.nl edu-server.net yale.edu cs.yale.edu
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The DNS Name Space

= Each domain is named by the path upward from it to the
unnamed root. E.g., eng.sun.com.

= Domain names can be absolute (end with period), or relative

= Domain names are case insentive. Component names <= 63
chars. Full path names <= 255 chars

I Generic (. Countries ——*
int com edu gov mil org net ip us nl .
sun yalle acm ieee ac/ \m oce/ \vu
eng cs \eng jack il Icel'po m!ec cs
ai linda cls cisl flits fluit
robot pc|24

20 November 2005 EEC484/584 Wenbing Zhao




11

Resource Records

= Every domain has set of resource records

m Resolver returns set of resource record
» Domain-name, Time_to_live, Type, Class, Value

Type Meaning Value
SOA Start of Authority Parameters for this zone
A IP address of a host | 32-Bit integer
MX Mail exchange Priority, domain willing to accept e-mail
NS Name Server Name of a server for this domain
CNAME | Canonical name Domain name
PTR Pointer Alias for an IP address
HINFO Host description CPU and OS in ASCII
TXT Text Uninterpreted ASCII text
20 November 2005 EEC484/584 Wenbing Zhao
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i Electronic Mail

= Two subsystems

» User agents — allow users to read and send email.

- They are local programs that provide command-based,
menu-based, or graphics for interacting with email system

- User agent builds message, passes it to message transfer
agent, which uses header fields to construct envelop
» Message transfer agents — move messages from
source to destination

- They are system daemons (software that runs in
background) that move email through systems
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MIME - &
Multipurpose Internet Mail Extensions

= Problems with international languages:
» Languages with accents (French, German)
» Languages in non-Latin alphabets (Hebrew, Russian)
» Languages without alphabets (Chinese, Japanese)
» Messages not containing text at all (audio or images)

= Solutions
» Add structure to message body
~ Define encoding rules for non-ASCII messages

20 November 2005 EEC484/584 Wenbing Zhao

14

i MIME - Encoding Binary Messages

= Base64 encoding or ASCII armor:

» Groups of 24 bits are broken up into four 6-bit units, with each unit being
sent as a legal ASCII character

» The coding is "A" for 0, "B" for 1, and so on, followed by the 26 lower-
case letters, the ten digits, and finally + and / for 62 and 63, respectively

> The == and = sequences indicate that the last group contained only 8 or
16 bits, respectively

» Carriage returns and line feeds are ignored,

= Quoted-printable encoding: For messages that are almost
entirely ASCII but with a few non-ASCII characters

> This is just 7-bit ASCII, with all the characters above 127 encoded as an
equal sign followed by the character's value as two hexadecimal digits
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SMTP

= Source machine (client) establishes TCP connection to port 25
of destination machine

~ Email daemon listens to this port, accepts incoming connections,
copies messages from them into appropriate mailboxes

> Error report returned to sender if message can’t be delivered
> Source machine waits for destination machine to reply

= Destination machine (server) sends line of text, giving its
identity and telling whether or not it can receive mail

= If not, client releases connection and tries again later.
If so, client announces users at source and destination
machines. If user exists at destination machine, server tells
client to send message

= Client sends, server acks

= Connection is released
20 November 2005 EEC484/584 Wenbing Zhao
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i Email Gateways

= Required when two machines use different
transport protocols or different message formats

» E.g., SMTP vs. X.400
= Gateway does conversion
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Final Delivery y

SMTP Internet Message User
transfer - agent
/"\ agent
- Wy |
(a) Sending Permanent Mailbox/ Receiving
host connection host

Sending and reading mail when the receiver has a permanent
Internet connection and the user agent runs on the same machine as
the message transfer agent

SMTP Internet Message POP3 POP3 User
transfer. it agent
agent _D
L \
(b) Sending Mailbox/ ISP's Dial-up User's
host machine connection PC

Reading e-mail when the receiver has a dial-up connection to an ISP
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i POP3 — Post Office Protocol

S: +OK POP3 server ready

= Fetch email from C:USERCaclyn
remote mailboX, store in &S o=, i successiu
user’s local machineto “"*" 12508
be read later s:38122
> Example: US'ng POP3 tO C RETRT S: (sends message 1)
fetch three messages ¢ etz
S: (sends message 2)
C: DELE 2
C: RETR 3
S: (sends message 3)
C: DELE 3
C:QuUIT

S: +0OK POP3 server disconnecting
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IMAP — 0
Interactive Mail Access Protocol

= For users who use multiple machines

= Email server maintains central repository that
can be accessed from any machine

= Unlike POP3, IMAP does not copy email to
user’s machines
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i A Comparison of POP3 and IMAP

Feature POP3 IMAP
Where is protocol defined? RFC 1939 | RFC 2060
Which TCP port is used? 110 143
Where is e-mail stored? User's PC | Server
Where is e-mail read? Off-line On-line
Connect time required? Little Much
Use of server resources? Minimal Extensive
Multiple mailboxes? No Yes
Who backs up mailboxes? User ISP
Good for mobile users? No Yes
User control over downloading? | Little Great
Partial message downloads? No Yes
Are disk quotas a problem? No Could be in time
Simple to implement? Yes No
Widespread support? Yes Growing

20 November 2005 EEC484/584 Wenbing Zhao




21

i Email Spoofing

= Email spoofing: the forgery of an e-mail header so that
the message appears to have originated from someone
or somewhere other than the actual source

= E-mail spoofing is possible because Simple Mail
Transfer Protocol does not include an authentication
mechanism

» To send spoofed e-mail, senders insert commands in headers
that will alter message information.

~ It is possible to send a message that appears to be from
anyone, anywhere, saying whatever the sender wants it to say
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Open Replay Problem &

n open relay is an SMTP email server that allows
hird-party relay of e-mail messages.

= By processing mail that is neither for nor from a local
user, an open relay makes it possible for an
unscrupulous sender to route large volumes of spam

B Relaying cases A

RELAY |mg SOURCE

N N

D

\ — / TARGET
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i Relayed Mail Scenario

Step 1 -- Source Host to Relay Host

: 220 USC-ISIE.ARPA Simple Mail Transfer Service Ready
HELO MIT-AILARPA

250 USC-ISIE.ARPA

MAIL FROM:<JQP@MIT-AI.ARPA>

250 OK

RCPT TO:<@USC-ISIE.ARPA:Jones@BBN-VAX.ARPA>
250 OK

DATA

: 354 Start mail input; end with <CRLF>.<CRLF>

Date: 2 Nov 81 22:33:44

From: John Q. Public <JQP@MIT-AlL.ARPA>

Subject: The Next Meeting of the Board

To: Jones@BBN-Vax.ARPA

Bill:
: The next meeting of the board of directors will be on Tuesday. John.

1250 OK
CQUIT
R: 221 USC-ISIE.ARPA Service closing transmission channel

PTOOOLLNLVINTNTNDLD

20 November 2005 EEC484/584
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Relayed Mail Scenario

tep 2 -- Relay Host to Destination Host

R: 220 BBN-VAX.ARPA Simple Mail Transfer Service Ready

S: HELO USC-ISIE.ARPA

R: 250 BBN-VAX.ARPA

S: MAIL FROM:<@USC-ISIE.ARPA:JQP@MIT-AlL.ARPA>

R: 250 OK

S: RCPT TO:<Jones@BBN-VAX.ARPA>

R: 250 OK

S: DATA

R: 354 Start mail input; end with <CRLF>.<CRLF>

S: Received: from MIT-AILARPA by USC-ISIE.ARPA ; 2 Nov 81 22:40:10 UT
S: Date: 2 Nov 81 22:33:44

S: From: John Q. Public <JQP@MIT-AI.ARPA>

S: Subject: The Next Meeting of the Board

S: To: Jones@BBN-Vax.ARPA

S:

S: Bill:

S: The next meeting of the board of directors will be on Tuesday. John.
S:.

R: 250 OK

S:QUIT

R: 221 USC-ISIE.ARPA Service closing transmission channel

20 November 2005 EEC484/584
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i The World Wide Web

= Creation of Tim Berners-Lee, in 1989 CERN nuclear
physics research

= Mosaic - first graphical interface, creation of Marc
Andersson (and others), precursor to Netscape

s How does WWW work inside?

> To host a web browser, a machine must be directly on
Internet, or have a connection to router or machine on
Internet
~ To fetch a Web page, browser establishes TCP connection to
the machine where the page is and sends a message over the
connection asking for the page
20 November 2005 EEC484/584 Wenbing Zhao
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The World Wide Web

s Architectural Overview

Static Web Documents

Dynamic Web Documents

HTTP — The HyperText Transfer Protocol
Performance Enhancements

The Wireless Web (not required)

20 November 2005 EEC484/584 Wenbing Zhao
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i Architectural Overview

s WWW consists of a vast collection of documents or
Web pages

= Each page may contain links to other pages. Users can
follow a link by clicking on it, which then takes them
to the page pointed to

= The idea of having one page point to another is called
hypertext

» Invented by Vannevar Bush, a MIT EE professor, in 1945
= Browser — program used to view Web pages

= Hyperlinks — strings of text that are links to other
pages

20 November 2005 EEC484/584 Wenbing Zhao

Architectural -
iove rV i eW WELCOME TO THE UNIVERSITY OF EAST PODUNK'S WWW HOME PAGE

» Campus Informaticn
O Admissions information

O Campus map

A W b o Directions to campas
€n page O The UEP stuen body
= Acadernic Departments
O Department of Animal Psychology
O Depadment of Alermative Studies
o Depardment of Microbiotic Cooking

o Department of Nontraditional Studies
o Depariment of Traditional Studies

edu

{a)

The page reached by clicking op
. THE DEFARTMENT OF ANIMAL PSYCHOLOGY
Department of Animal PSYChOIDAY, .. o sossectve mars

» Parsonnel
o Faculty members
0 Graduate students
o MNonacademic staff

= Research Projects

* Positions available

= Our most popular courses

O Dealing with harbivones
O Horsa managament
o Megotiati ngwlh_\uqy_m
o Us

= Full ligt of courses

]
20 November 2005 EEC484/584 Wenbing Zhao

14



Architectural Overview

= Every Web site has server process listening to TCP port 80 for
incoming connections from clients (browsers)

= After connection is established, client sends request and
server sends reply

= Then connection is released
Server Server

Client abed.com xyz.com
Current page =
displayed by
browser

i8]

—

_
rilé—{ Hyperlink
My |tcab .COl
s | [wema]

| Browser ey T

Web
Serve

The Client Side

= Plug-in: a code module that the browser fetches from
a special directory on the disk and installs as an
extension to itself

= Helper application: a complete program, running as
a separate process. It accepts the name of a scratch
file where the content file has been stored, opens the
file, and displays the contents

Client machine Client machine

Browser g eor runs Browser Helper

Browser's interface :
) Base™\ ¥ as a single
(used by plug-in)™~/ code processg
Plug-in's interface__ @ Plug-in
/ ‘..\

(used by browser)
[

Process Process
1 2
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The Server Side

= Steps the server performs in its main loop (to a
first approximation):
» Accept a TCP connection from a client (a browser)
» Get the name of the file requested
» Get the file (from disk)
» Return the file to the client
~ Release the TCP connection

20 November 2005 EEC484/584 Wenbing Zhao
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The Server Side

= Steps the server performs in its main loop (more

realistic)

» Resolve the name of the Web page requested

» Authenticate the client

» Perform access control on the client

» Check the cache

» Fetch the requested page from disk

~ Determine the MIME type to include in the response

~ Take care of miscellaneous odds and ends (e.g., building user
profile or gathering certain statistics)

» Return the reply to the client
» Make an entry in the server log

20 November 2005 EEC484/584 Wenbing Zhao
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i The Server Side

Web server machine

| Cache |
Processing | I |
module 4
(thread)
N ¥
Front end

Incoming  Outgoing
request reply

A multithreaded Web server with a front end and processing modules
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i The Server Side

Router Processing node Thread
/ (separate computer) pipeline\

(‘R D S g PO VR [y U [ PR [
i Il I BN B B
I N

LAN

Front end

A server farm
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i The Server Side

Processing Processing
node node
2 3 2 3
i
To
Front end Front end client
1 4 1
y
From To From
client client client
(a) (b)
Normal request-reply Sequence when TCP
message sequence handoff is used
20 November 2005 EEC484/584 Wenbing Zhao
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i URLSs — Uniform Resource Locaters

= URL — Uniform Resource Locator

= URL encodes three types of information
~ What is the page called — local name uniquely
indicating the specific page
> Where is the page located — DNS name of the
server on which the page is located

» How can the page be accessed — protocol, e.g.,
http, ftp

20 November 2005 EEC484/584 Wenbing Zhao

18



i Some Common URLS

37

Name Used for Example
http Hypertext (HTML) | http://www.cs.vu.nl/~ast/
ftp FTP ftp://ftp.cs.vu.nl/pub/minixyREADME
file Local file file://lusr/suzanne/prog.c
news Newsgroup news:comp.os.minix
news News article news:AA0134223112@cs.utah.edu
gopher | Gopher gopher://gopher.tc.umn.edu/11/Libraries
mailto Sending e-mail mailto:JohnUser@acm.org
telnet Remote login telnet://www.w3.0rg:80
20 November 2005 EEC484/584 Wenbing Zhao

iStatelessness and Cookies

= HTTP is basically stateless

= Sometimes, it is necessary to have stateful Web client/server
communications
= Cookies: name derives from ancient programmer slang in
which a program calls a procedure and gets something back
that it may need to present later to get some work done
> Some examples of cookies

38

Domain Path | Content Expires Secure
toms-casino.com | / CustomerlD=497793521 15-10-02 17:00 | Yes
joes-store.com / Cart=1-00501;1-07031;2-13721 11-10-02 14:22 | No
aportal.com / Prefs=Stk:SUNW+ORCL;Spt:Jets | 31-12-10 23:59 | No
sneaky.com / UserlD=3627239101 31-12-12 23:59 | No

20 November 2005 EEC484/584 Wenbing Zhao
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HTML — HyperText Markup Language

<htmi=

<head><title> AMALGAMATED WIDGET, INC. <fitle> </head>

<body> <h1= Welcome to AWI's Home Page<hi>

Welcome to AWI's Home Page

<img sre="hittp.'www.widget. comiimagesiogo.gif® ALT="AWI| Logo"> <br=
We are so happy that you have chosen to visit <b> Amalgamated Widget's </b>

home page.We hope <i> you </i> will find all the information you n

eed here,

<p=>Below we have links to information about our many fine preducts.
‘You can order electronically (by WWW), by telephone, or by fax </p=

<hr>

<h2=> Product information </h2=

<ul= Vita e 50 hapay that you o visa Widget's homa page. We hope
<li> <a href="hitp://widget.com/products/big™> Big widgets </a> youwil fird all the information you need here.
<li= <a href="http:/iwidget.com/preducts/littie®> Little widgets </a> Betow we have inks bout our marry

<lul= (b WWW], by tolephone, or by FAX

<h2=> Telephone numbers<h2> A S

=Ul> . g
<li= By telephone: 1-800-WIDGETS + Lisa vidgats

<li= By fax: 1-415-765-4321
</ul>
</body>
</htmil>
(a)

ToMpROne NUmBders
® 1-E00-WIDGETS
® 1-415-765-4321

(b)

The HTML for a sample Web page The formatted page

20 November 2005
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Common HTML Tags

Tag Description
<html> ... </htmi> Declares the Web page to be written in HTML
<head> ... <head> Delimits the page's head
<title> ... <ftitle> Defines the title (not displayed on the page)
<body=> ... </body> Delimits the page's body
<hm> ... </hn> Delimits a level n heading
<b> ... </b> Set ... in boldface
<iz ... <fi> Set ... in italics
<center> ... </center> | Center ... on the page horizontally
<ul> ... <ful> Brackets an unordered (bulleted) list
<ol> ... <fol=> Brackets a numbered list
<li> Starts a list item (there is no </li=)
<br> Forces a line break here
<p> Starts a paragraph
<hr> Inserts a Horizontal rule
<img src="..."> Displays an image here

<a href="..."> ... </a> Defines a hyperlink

20 November 2005
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=himi=
<head> <litle> A sample page with a table </tile> </head>
<l
<table border=1 rules=all>
i Some Diff b HTML Versi fcapti

<col align=left=

a e S <col align=center>
<col align=center=
<col align=center>
«<col align=center>
<tr> <th=ltem <th=HTML 1.0 <th=HTML 2.0 <th>HTML 3.0 <th>HTML 4.0 </tr>
<tr> <th> Hyperinks <td> x <td> x <td> x <id> x <Ir>
<tr> <th> Images <td> x <td> x <td> x <td> x </tr>
<tr> <th= Lists <td> x <td> x <td> x <td> x </tr>
«<tr> <th> Active Maps and Images <td> &nbsp; <td> x <id> x <td> x </tr>
<tr> <th> Forms <td> &nbsp; <id> x <td> x <td> x </tr>
<tr> <th> Equations <td> &nbsp: <td> &nbsp; <td> x <id> x </ir>
<tr> <th= Toolbars <td> &nbsp; <td> &nbsp; <td> x <td> x </tr=

An H TM |_ tab | @  <tr><th> Tables <td> &nbsp; <td> &nbsp; <td> x <td> x </tr>

<tr> <th= Accessibility features <td> &nbsp; <id> &nbsp; <td> &nbsp; <td> x </tr>
<tr> <th> Object embedding <td> &nbsp; <td> &nbsp; <td> &nbsp; <td> x </tr>
«tr> <th> Scripling <td> &nbsp; <td> &nbsp; <td> &nbsp; <td> x </tr>

</table>
</body>
</html>
Ly
Some Ditferences between HTML Versions
Item HTML 1.0 | HTML 2.0 | HTML 3.0 | HTML 4.0
Hyperlink x x x X
Images * * x X
Lists x X * x
Active Maps and Images x x 3
Forms ® * x
H HH H Equations x x
A possible rendition of this table Faeas X x
Tables X X
A Thilit Teal %
Object ] x
ipti x
(b)
<html=
<head> <title= AWI CUSTOMER ORDERING FORM </title> </head>
<body=>

<h1> Widget Order Form </h1>
<form ACTION="http://widget.com/cgi-bin/widgetorder” method=POST>
<p> Name <input name="customer” size=46> </p>
O rl I IS <p= Street Address <input name="address" size=40> </p>
<p> City <input name="city" size=20> State <input name="state" size =4>
Country <input name="country” size=10> </p>
<p> Credit card # <input name="cardno" size=10>
Expires <input name="expires" size=4>
M/C <input name="cc" type=radio value="mastercard">
VISA <input name="cc" type=radio value="visacard"> </p>
<p=> Widget size Big <input name="product® type=radio value="expensive">
Little <input name="product” type=radio value="cheap">
Ship by express courier <input name="express" type=checkbox> </p>
<p><input type=submit value="submit order"> </p>
Thank you for ordering an AW widget, the best widget money can buy!

</form=>
(a) The HTML for an pros i u
order form Widget Order Form
(b) The formatted page ame |
Street address | |

City [ | state[ ] county[ ]
Credit card # | Expires me () visa(D)
Widget size Big O Little O Ship by express courier O

[ Submit order]

Thank you for ordering an AWI widget, the bast widget money can buy!

(b)




i Forms

= A possible response from the browser to the
server with information filled in by the user:

customer=John+Doe&address=100+Main+St.&city=White+Plains&

state=NY&country=USA&cardno=1234567890&expires=6/98&cc=mastercard&
product=cheap&express=on

20 November 2005 EEC484/584 Wenbing Zhao

43

44

i XML and XSL

= Drawback of HTML

» Mixes content with formatting

» Does not provide structure to Web pages
= XML.: eXtensible Markup Language

~ Describes Web content in a structured way
= XSL.: eXtensible Style Language

~ Describes the formatting independently of the
content

20 November 2005 EEC484/584 Wenbing Zhao
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A Simple Web Page in XML

20 November 2005

<?xml version="1.0" 7>
<?xml-stylesheet type="text/xsl" href="b5.xsl"?>

<book_list>

<book>
<title> Computer Networks, 4/e </title>
<author> Andrew S. Tanenbaum </author>
<year> 2003 </year>

</book>

<book>
<title> Modern Operating Systems, 2/e <ftitle>
<author> Andrew S. Tanenbaum </author>
<year> 2001 </year>

</book>

<book>
<title> Structured Computer Organization, 4/e </title>
<author> Andrew S. Tanenbaum </author>
<year> 1999 </year>

</book>

</book_list> ]
EEC484/584 Wenbing Zhao
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A Style Sheet in XSL

20 November 2005

<?xml version="1.0"?7>
<xsl:stylesheet xmins:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:template match="/">

<htmi>
<body=>

<table border="2">
<tr>
<th> Title</th>
<th= Author</th=
<th= Year </th=
<ftr>

<xsl:for-each select="book_list/book">

<tr>
<td> <xsl:value-of select="title"/> </td>
<td> <xslvalue-of select="author"/> </td>
<td> <xslvalue-of select="year"/> </td>

</tr=

</xsl:for-each>

</table>

</body>
</html>
</xsl:template>
</xskstylesheet>
EEC484/584 Wenbing Zhao
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i Dynamic Web Documents

= Server-side dynamic Web page generation

» CGIl — Common Gateway Interface

- Standard interface to allow Web servers to talk to back-
end programs and scripts that can accept input and
generate HTML pages in response

» PHP — PHP: Hypertext Preprocessor

- PHP scripts embeded inside HTML pages and have them
be executed by the server itself to generate response page

~ JSP - Java Server Pages
» ASP — Active Server Pages

20 November 2005 EEC484/584 Wenbing Zhao
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iServer-Side Dynamic Web Page Generation

1. User fills in form

Data 2. Form sent back
cal base 8. Handed to CGI
Browser Server script  ondisk 4. CGl queries DB

User / \ /
14 1 2 3 4 5. Record found
(A] { 6. CGI builds page
8 NS 7 5 7. Page returned

8. Page displayed

Steps in processing the information from an HTML form

20 November 2005 EEC484/584 Wenbing Zhao
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Server-Side
amic Web

<html>

<b0dy:

<form action="action.php" method="post">

<p> Please enter your name: <input type="text* name="name"> </p3
<p> Please enter your age: <input type="text' name="age"> </p>
<input type="submit">

e Generation o

20 November 2005

<nmi> A Web page containing a form
(@)

<html>

<b0dy:

<h1> Reply: </h1>

Hello <?php echo $name; ?>.

Prediction: next year you will be <?php echo $age + 1; 7>
</body=> . ]

<mtmi> A PHP script for handling

the output of the form (b)

<html=>

<body>

<h1= Reply: </h1>

Hello Barbara.

Prediction: next year you will be 25
</body=

</html>

Output from the PHP script wiiéh

theettpetsare "Barbara” and 24 respeciivgihy zhao

Client-Side Dynamic Web Page Generation®

<head>
<script language="javascript" type="text/javascript">

= Use of
JavaScript for
processing a
form.

20 November 2005

}

</script>
</head>

<body>

<form>

Please enter your name: <input type="text" name="name">

<p>

Please enter your age: <input type="text" name="age">

<p>

<input type="button" value="submit" onclick="response(this.form)">
</form>

</body>

</html>

function response(test form) {

var person = test form.name.value;

var years = eval(test form.age.value) + 1;

document.open();

document.writeln("<html> <body>");

document.writeln("Hello " + person + ".<br>");
document.writeln("Prediction: next year you will be " + years + ".");
document.writeln("</body> </htmI>");

document.close();
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lient-Side Dynamic Web Page Generation

Browser Server Browser Server
User / | User
1 /‘k 2 1 3
( 1 — Q
R 2
(a) PHP n{odula JavaScript/ (b)

Server-side scripting with PHP  Client-side scripting with JavaScript
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Client-Side Dynamic Web Page Generation

= The various ways to generate and display content

Client machine Server machine
XSL

interpreter ™ Browser
AT
interpreter

. -

HTML_ =1
interpreter

[§ i
JavaScript  Plug-in
interpreter
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i HyperText Transfer Protocol

= HTTP — HyperText Transfer Protocol

> It specifies what messages clients may send to servers and what responses
they get back in return

» Each interaction consists of one ASCII request, followed by one RFC 822
MIME-like response

» Defined in RFC 2616

= HTTP

» Connection

~ In HTTP 1.0: make connection, sends a request, gets a response, tears down
connection

- In HTTP 2.0: connection can be reused
» Methods: had some provision for object-oriented programming
» Message header

20 November 2005 EEC484/584 Wenbing Zhao
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i HTTP Methods

= The built-in HTTP request methods
> Method names are case sensitive!

Method Description
GET Request to read a Web page
HEAD Request to read a Web page’s header
PUT Request to store a Web page
POST Append to a named resource (e.g., a Web page)
DELETE Remove the Web page
TRACE Echo the incoming request
CONNECT | Reserved for future use
OPTIONS Query certain options

20 November 2005 EEC484/584 Wenbing Zhao
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i HTTP Methods

= The status code response groups

Code Meaning Examples
1xx_| Information | 100 = server agrees to handle client's request
2XX Success 200 = request succeeded; 204 = no content present

3xx Redirection 301 = page moved; 304 = cached page still valid
4xx Client error | 403 = forbidden page; 404 = page not found

5xx Server error | 500 = internal server error; 503 = try again later

20 November 2005 EEC484/584 Wenbing Zhao

HTTP Message Headers 5

Header Type Contents
User-Agent Request Information about the browser and its platform
Accept Request The type of pages the client can handle
Accept-Charset Request The character sets that are acceptable to the client

Accept-Encoding Request The page encodings the client can handle

Accept-Language Request The natural languages the client can handle

Host Request The server's DNS name

Authorization Request A list of the client’s credentials

Cookie Request Sends a previously set cookie back to the server
Date Both Date and time the message was sent

Upgrade Both The protocol the sender wants to switch to
Server Response | Information about the server

Content-Encoding | Response | How the content is encoded (e.g., gzip)

Content-Language | Response | The natural language used in the page

Content-Length Response | The page's length in bytes
Content-Type Response | The page's MIME type
Last-Modified Response | Time and date the page was last changed
Red | rectign—> Location Response | A command to the client to send its request elsewhere
Accept-Ranges Response | The server will accept byte range requests
Set-Cookie Response | The server wants the client to save a cookie
20 November 2005 EEC484/584 Wenbing Zhao
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Trying 4.17.168.6...
Connected to www.ietf.org.

Exam p I e Escape character is ']
HTTP/1.1 200 OK
Date: Wed, 08 May 2002 22:54:22 GMT
H TT P U S ag e Server: Apache/1.3.20 (Unix) mod_ssl/2.8.4 OpenSSL/0.9.54
Last-Modified: Mon, 11 Sep 2000 13:56:29 GMT
ETag: "2a79d-cBb-39bce48d"
Accept-Ranges: bytes

. Content-Length: 3211
>telnet wwwe.ietf.org 80 >log cgmem.Typg-, text/html

SGET /rfc.html HTTP/1.1 X-Pad: avoid browser bug

>Host: www.ietf.org <htmi>

<head>
> <title>IETF RFC Page</title>
>close

<script language="javascript">

function url{) {

var x = document.form1.number.value

if (x.length == 1) {x = "000" + x }

i} if (x.length == 2) {x ="00" + x }

= Content of the log file  if(xlength == 3) {x="0"+ x}
document.form1.action = "/rfc/rfc” + x + ".txt"

document.form1.submit

}
</script>

</head>
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i Performance Enhancement

= Caching
» Save pages that have been requested in case they are used again
» Client-side technique

= Server replication
> Replicate server’s contents at multiple locations
» Sometimes called mirroring

= Content delivery networks
» Deliver contents for their providers to end users efficiently for a fee
> Whole process starts with URL replacement so all contents point to a
CDN server
> On receiving client’s request, the request is redirected to the closest proxy
server

20 November 2005 EEC484/584 Wenbing Zhao
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Proxy Internet Proxy

Client Client-side ISP
machine LAN LAN

Hierarchical caching with three proxies
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ontent Delivery Networks ’

<html>

<head> <title> Furry Video </title> </head>
<body=>

<h1= Furry Video's Product List </h1=>

<p> Click below for free samples. </p>

<a href="bears.mpg"> Bears Today </a> <br>
<a href="bunnies.mpg"> Funny Bunnies </a> <br>
<a href="mice.mpg"> Nice Mice </a> <br>

dbody:
</html=> ..
@ Original Web page
<html=>
<head> <title> Furry Video </title> </head>
<body>

<h1= Furry Video’s Product List </h1=>
<p> Click below for free samples. </p>

<a href="http://cdn-server.com/furryvideo/bears.mpg"> Bears Today </a> <br>
<a href="http://cdn-server.com/furryvideo/bunnies.mpg"> Funny Bunnies </a> <br>
<a href="http://cdn-server.com/furryvideo/mice.mpg"> Nice Mice </a> <br>

dbody:
</htmi> .
® Same page after transformation
20 November 2005 EEC484/584 Wenbing Zhao
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i Content Delivery Networks

1. Look up www.furryvideo.com

DNS server 2. Furry's IP address returned
3. Request HTML page from Furry
1112 slls 4. HTML page returned
5. After click, look up cdn-server.com
3 7 6. IP address of cdn-server returned
‘:i‘;:(')fzgx; Client (fi;s:{fre;} 7. Ask cdn-server for bears.mpg
. 4 8 8. Client told to redirect to CDN-0420.com
9. Request bears.mpg
9 10 3
Cache on disk 10. Cached file bears.mpg returned
Proxy
CDN-0420.com

Steps in looking up a URL when a CDN is used
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WAP - o
i The Wireless Application Protocol

The WAP protocol stack

Wireless application environment (WAE)

Wireless session protocol (WSP)

Wireless transaction protocol (WTP)

Wireless transport layer security (WTLS)

Wireless datagram protocol (WDP)

Bearer layer (GSM, CDMA, D-AMPS, GPRS, etc.)

20 November 2005 EEC484/584 Wenbing Zhao
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i WAP

The WAP architecture

Base
station

HTML to Web
WML filter\ —

Internet
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WAP
device WAP
gateway
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i I-Mode

Structure of the i-mode data network showing
the transport protocols

Base Services on
station mmmmmmm——— /theoﬂicial
I-mode -~ "Leased Service p==.TeM

Internet
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I-mode . i
handset ;‘;;’:;: Protocol . Direct connection
conversion ~._ tothe Internet padl
gateway TRei L7
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i I-Mode

Structure of the i-mode software

User interaction module

Plug-ins cHTML interpreter Java

Simple window manager

Network communication

Real-time operating system

20 November 2005 EEC484/584 Wenbing Zhao
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i I-Mode

An example of cHTML file.

<html>

<body>

<h1> Select an option </h1>

<a href="messages.chtml" accesskey="1"> Check voicemail </a> <br>
<a href="mail.chtml" accesskey="2"> Check e-mail </a> <br>

<a href="games.chtml" accesskey="3"> Play a game </a>

</body>

</html>
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Second-Generation Wireless Web

omparison of 1st-generation WAP and i-mode

Feature WAP I-mode
What it is Protocol stack Service
Device Handset, PDA, notebook Handset
Access Dial up Always on
Underlying network | Circuit-switched Two: circuit + packet
Data rate 9600 bps 9600 bps
Screen Monochrome Caolor
Markup language WML (XML application) cHTML
Scripting language WMLscript None
Usage charges Per minute Per packet
Pay for shopping Credit card Phone bill
Pictograms No Yes
Standardization WAP forum open standard | NTT DoCoMo proprietary
Where used Europe, Japan Japan
Typical user Businessman Young woman
20 November 2005 EEC484/584
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i Second-Generation Wireless Web

20 November 2005

New features of WAP 2.0
Push model as well as pull model

Multimedia messaging
Inclusion of 264 pictograms
Interface to a storage device

EEC484/584

Support for plug-ins in the browser

Support for integrating telephony into apps

Wenbing Zhao
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i Second-Generation Wireless Web

WAP 2.0 supports two protocol stacks

XHTML

WSP HTTP
WTP TLS

WTLS TCP

WDP IP

Bearer layer Bearer layer
WAP 1.0 protocol WAP 2.0 protocol
stack stack
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i Second-Generation Wireless Web

The XHTML Basic modules and tags

Module Req.? Function Example tags
Structure yes Doc. structure body, head, html, title
Text yes Information br, code, dfn, em, hn, kbd, p, strong
Hypertext yes Hyperlinks a
List yes Itemized lists dl, dt, dd, ol, ul, li
Forms No Fill-in forms form, input, label, option, textarea
Tables No Rectangular tables | caption, table, td, th, tr
Image No Pictures img
Object No Applets, maps, etc. | object, param
Meta-information | No Extra info meta
Link No Similar to <a> link
Base No URL starting point base
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