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They're revolving around the web, after all

 Name any Internet-related buzz:
— Cloud computing
— Smartphone
— Social media

* You'll end up struggling with the web
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Outline

Web technology stack

Web technology standards
— URI, URL

The web protocol: HTTP
Web browser, server

Web 2.0 standards, implications

Web 2.0 browsers
— JSON, DOM

HTTP in Web 2.0
Mashups
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Web technology standards

[ . |Resource

- _|locator:
o "\ URL
User identifier i
«=> | Web server @
01
h ol © -

Web protocol: Data format:
HTTP XML

Web client

(browser etc.)
<a/>
Markup language:

HTML Host identifier:
CSS

2012/5/30 Copyright(C) 2012 Youki Kadobayashi. All rights reserved. 5



Addressing vs naming: its resolution

% ! Named objects

b S

Name resolution

v v
Addressable objects

- 2001:200:162:8::230
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DNS: domain name system

» Single global tree for hostname to IP
resolution

* Hierarchical delegation
— Root

— gTLD: generic top-level domain
e .com .net .org .biz .info ...

— ccTLD: country code top-level domain
* jp .th .ch .fr...

— Secondary level domains
* CO.Jp, ac.jp, go.jp ...
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DNS: distributed DB of records

jp. IN NS a.dns.]jp

Jp Zone .COMm zZone

- /
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Uniform Resource Locator

« RFC 1738: Uniform Resource Locators

« “locate” resources by providing an abstract
Identification of the resource location

<scheme>:<scheme-specific-part>

ftp File Transfer protocol

http Hypertext Transfer Protocol
gopher The Gopher protocol

mailto Electronic mail address
file Host-specific file names

Common Internet Scheme Syntax
//<user>:<password>@<host>:<port>/<url-path>
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Uniform Resource Identifier

« RFC 3986: Uniform Resource |Identifier
« URI, URN and URL

URI

scheme ":" hier-part [ "?" query ] [ "#" fragment ]

hier-part "//" authority path-abempty

/ path-absolute
/ path-rootless
/ path-empty
foo://example.com:8042/over/there?name=ferret#nose
\_/ \ /\ / \ / \__/
| | | | |
scheme authority path query fragment
| |
/ \/ \
urn:example:animal: ferret:nose
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The web protocol: HTTP

« RFC 2616: Hypertext Transfer Protocol --
HTTP/1.1

Request method
URI

Protocol version
Request modifier
Client information
Body content

HTTP client > |HTTP server

Status line
Initiator protocol version Responder
success/error code
Server information
Entity meta-information
Entity-body content

2012/5/30 Copyright(C) 2012 Youki Kadobayashi. All rights reserved. 11



Protocol characteristics of HT TP

Almost stateless

— Safe methods — meant to be free from side effects
« GET, HEAD

— ldempotent methods - repeated requests w/o side effects
« GET, HEAD, PUT, DELETE

State management with cookies -- RFC 6265

Multimedia

— Media Types -- RFC 2046

Content adaptation through Request modifier
— Multilingual: Accept-Language, Accept-Charset

— Tailoring: User-Agent
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HTTP In action

HTTP client HTTP server

GET/HTTP/1.0

HTTP/1.1 302 Found

Date: Mon, 24 May 2010 09:28:07 GMT

Server: Apache/2.0.63 (Unix) DAV/2 mod_ssl/2.0.63 OpenSSL/0.9.7d
Content-Length: 330

Content-Type: text/html; charset=is0-8859-1

<IDOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
<html><body>

<p>The document has moved

<a href="http://isw3.naist.jp/home-ja.html">here</a>.</p><hr>
</body></html>

GET /home-ja.html HTTP/1.0
>

HTTP/1.1 200 OK
Date: Mon, 24 May 2010 09:30:53 GMT
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HTTP eases implementation & debugging

Clients: Proxies: Servers:
* Web browser * Logging * Web server
* telnet * Instrumentation * I-line program
* I-line program * Testing * Test program
* Test program * Analysis
HTTP client HTTP proxy HTTP server
GET/HTTP/1.1 GET/HTTP/1.0
> >

<

HTTP/1.0 302 Found

<

HTTP/1.0 302 Found

Example: WebScarab
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Functional components of Web browser

Protocols

ﬁ URL, Data @ Data

DOM

ﬁ Type, click @ Render JavaScript

Frame Event Widget
GUI

DOM: Document Object Model
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Functional components of Web server

Authorization :
security
Authentication

— proxy
Content filtering | ®)
. CGl S
Storage mapping =
Name translation Modules §
(:D".
>

Request processing

HTTP Protocol

Network connection

For more detailed study, see for example “The Apache Modeling Project”

from Hasso-Plattner Institute
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Web 2.0 technology standards

* Web client programming model
— JavaScript language: ECMA-262

— Browser as a collection of component objects
« Document object: W3C DOM level 2
» Protocol object: W3C XMLHttpRequest

« Data types
— XML
— JSON: JavaScript Object Notification

» Collectively called AJAX
— Asynchronous JavaScript and XML
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Web 2.0 technology implications

* Rich web application made possible

— Progressive update of displayed information
* DOM level 2

— Client-server interaction without page transition
« JavaScript, XMLHttpRequest

— Structured data
« XML, JSON

 Emergence of Software as a Service
— SaaS
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Functional components of Web 2.0
browser

Protocols @

XHR
URL, Data Data

.
DOM level 2 )2
ﬁ | @ update g)
Type, click Render =,
=4
Frame Event Widget @
GUI update

For more detailed study, see for example “Rapid Application Development
with Mozilla” by Nigel McFarlane
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JSON

— RFC 4627: The appl

ication/json Media Type for

JavaScript Object Notation
— A text format for the serialization of structured data

— Four primitive types:

string, number, boolean, null

— Two structured types: object, array

JSON object:
{
"Image": ({
"Width":
"Height":
"Title":
"Thumbnail":
"Url":
"Height":
"Width":

800,
600,

{

by
"IDs":
}
}

"View from 15th Floor",

[116, 943, 234,

"http://bit.1ly/",
125,
"100"

387931 +—— JSON array
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. Google

Prof. Suguru Yamaguchi and Assoc. Prof. Youki Kadobayashi 'y
# W avv-n WML css 22U7h  DOMv | i ( X X X~
Il ¢ window
¥V document Document materials.html A
p URL "http://iplab.naist.jp/c...foN/2010/materials.html"” r
alinkColor "
» anchors L1
p get applets L1
attributes m
b baseURI "http://iplab.naist.jp/c...foN/2010/materials. html"”
bgColor o
p body body
get characterSet "EUC-JP"
- childNodes [ DocumentType { constructor=DocumentType, more.. }, html ]
get compatMode "CSS1Compat”
constructor HTMLDocument { }
get contentType "text/html"
b cookie " __utma=235259806.129365. . .erral; __utmc=235259806"
b defaultView Window materials.html
designMode "off"
dir "ltr”
b doctype DocumentType { constructor=DocumentType, more... }
- documentElement html
p documentURI "http://iplab.naist.jp/c...foN/2010/materials.html"” N
cor damCanfin PR b
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Functional components of Web 2.0 server

Authorization

Authentication

security

Content filtering

Proxy

Storage mapping

CGl

Name translation

Modules

Request processing

HTTP Protocol

Network connection

uoneinblyuon

No difference at server side
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Browser

Page

n

a
1

st

Enter

Page

2012/5/30

HTTP in action, Web 2.0

Web server
GET/HTTP/1.1
>
<
GET /complete/search?q=n&ce=1 HTTP/1.1
<
GET /complete/search?q=na&gp=1 HTTR/1.1
<
GET /complete/search?q=nai&>cp=1 HTTP/1.1
<
GET /complete/search?qg=naist&cp=1 HTTP/1.1
>
<
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Mashups

* Client-side mashup

Web site A

Web site B

Web site C

VY

(

\.

« Server-side mashup

Web site A

Web site B

Web site C

VAR

DOM
+ — > | Browser Ul
JavaScript
Browser
2pipes — > | Browser

Server
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REIRY MERY~ TS, =
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p Awards 4
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- Client-side mash-up example —
- 2009418148
Etfcwi&ﬁl Eﬁ”*’? ! AV N ERLOTRBEGET | 2—H—
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e AvY—JL HTML CSS RJY7h DOM & A7vav
= LR v <html lang="ja" xmlns="http://www.w3.0rg/1999/xhtml">
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- KBREF KRT FEEBXEESE
" 1TH1-43

Bih$ D/ =)L, BHER
R

T 'y
1G4S

. RAERE
8 AR PR JLmeE=
» TH

FHRT |
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p <head>
s,
p <div id="container">
<div class="clear"/>
p <div id="foot">
p <script src="jquery-1.2.3.js" type="text/javascript">
P <script src="clib-1.0.js" type="text/javascript">
P <script src="jquery.color-1.0.js" type="text/javascript">
P <script src="http://maps.google.com/maps?file=apifv=2.115&
key=ABQIAAAABLGSVy6TdnyMADENOWAMIXTAd84BNGXEIQLfZP1rubxm8674_R
/javascript”>
p <script type="text/javascript" src="http://maps.google.com
/intl/ja_ALL/mapfiles/115/maps2.api/main.js">
p <style media="screen" type="text/css">
p <style media="print" type="text/css">
p <script src="gmap-1.0.js" type="text/javascript">
p <script type="text/javascript"s



Server-side mash-up example

%gipeé

Pipes: editing 'Project 4:: Mashup using three sources’

http://pipes.yahoo.com/pipes/pipe.edit?_id=kPpc4yv52xGO_eWUI70khQ mashup iframe

Q

Project 4:: Mashup using three sources 2
Layout Expand All Collapse All Back to My Pipes New Save a copy
w Sources le
(Fetch CSV )
[Feed Auto-Discover *J.,] Name: textinput?
(Fetch Feed o) Prompt: Name of the Chocolate
(Fetch Data ) Position: 1
(Fetch Page =) Default: dark
g::: oo :% Debug: dark
(Google Base )
(Item Builder o)
{Yahoo! Local )
(yaL )
Yahoo! Search . o - e §
N E.Iser inputs vj © String Search for text [wired] @ Name: numberinput1 Search for text [wired]
» Operators © text [wired] @ © Site restriction Prompt: Number of Sites to shc | © Site restriction
» UH © +chocolate ©  http/iwww.hersheys.com Position: 2 | ©  http:/iwww.ghirardelli.co
L
b String < ) Defaut:2
b Daln L Debug: 2
» Location
» Number
Favorites
» My pipes
» Deprecated

-

Truncate feed after num
L

ed after num

within of chicago

J

Debugger: none

RS

L

s




Web 2.0 technology standards
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« [ETF
« W3C

Evolving web standards

« WHATWG
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