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Motivation for Service Oriented
Architecture (SOA)

There is an increase trend for sharing
resource/data----

both within companies and among companies
in a flexible/standardized manner.

In a service oriented approach, the complete
value chain within the company is divided into
small modular functional units, or services.



Motivation for Service Oriented
Architecture (SOA)

A service oriented architecture focus on how
services are described and organized to

support the dynamic, automated discovery
and use.

Companies and their sub-units should be able
to easily provide services.

Other business units can use these services In
order to implement their business processes.



Service-0Oriented Architecture

Consists of three basic components:
Service provider
Service broker (aka service registry)
Service requestor

Service
| -"‘“ Broker \"‘

Publish Discover

Service B Service
‘ Provider \ Request/Response —4 \Requestor

Figure 1-1 Web services components and operations




Requirements of SOA

Interoperability between different systems and
programming languages.

(Use standards; platform independent)

Clear and unambiguous description language

Retrieval of the service

Security



What is Web Services

“A Web Service is a software component that is described via
WSDL and is capable of being accessed via standard network
protocols such as but not limited to SOAP over HTTP" ---

Web services are self-contained, modular applications that
can be described, published, located, and invoked over a
network.

The Web technologies used:
XML (Extensible Markup Language)

SOAP (Simple Object Access Protocol) allow client to call
remote service. The msg format is XML.

WSDL (Web Services Description Language)
WSIL (Web Services Inspection Language)

UDDI (Universal Description, Discovery, and Integration) a
standard used for publishing/query web services

Web Services can be used to realized service oriented
architecture.



Short History of Web
Services

HTTP protocol facilitates Human-to-Application (H2A) communications.

There is an increasing demand for Application-to-Application
communication using existing techniques.

HTTP is not adequate for more complex operations. E.g., remote
operation

Late 1999, Microsoft published SOAP an XML-based protocol.
IBM supports SOAP early 2000.
May 2000 W3C Note: SOAP 1.1.

The term Web services was coined several months later, when IBM,
Microsoft, and Ariba jointly published the Web Services Description
Language (WSDL).

March 2001 W3C Note: WSDL1.1

2002, UDDI 1.0 (API 6/28; UDDI vi.0 XML schema; WSDL Service Interface
Description: UDDI Inquire API/UDDI Publish API) were also introduced,
thus completing the set of standards and protocols that make up the basis
of Web services.



Current Web Service Standards

9/19/2005
(Last Call

Working Draft; review period ends 19 September
2005)

2/3/2005 Ratified as OASIS standard.
June 2003: released as a W3C
Recommendation

11/9/2005: (WSS)1.1

proposed draft. Address Quality of Service (QoS)
and Security issues.

There are more than 40 specifications and
standards published!


http://www.w3.org/TR/wsdl20-primer/
http://www.w3.org/TR/wsdl20-primer/
http://www.uddi.org/
http://www.w3.org/TR/soap12-part1/
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=wss

SOA based on Web Services

A References to service descriptors
O Pointers to WSDL documents
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The World Wide Web

1989-1990 — Tim Berners-Lee invents the World
Wide Web at CERN

Means for transferring text and graphics simultaneously

Client/Server data transfer protocol
Communication via application level protocol

System ran on top of standard networking
infrastructure

Text mark up language
Not invented by Berners-Lee
Simple and easy to use
Requires a client application to render text/graphics



The World Wide Web

National Center for SuperComputing
Applications launched Mosaic X

Commercial websites began their proliferation
Followed by local shool/club/family sites

The web exploded
1994 — 3,2 million hosts and 3,000 websites
1995 — 6,4 million hosts and 25,000 websites
1997 — 19,5 million hosts and 1,2 million websites

January 2001 — 1120 million hosts and 30 million
websites



The World Wide Web

Structural Components

Clients/browsers — to dominant implementations
Servers — run on sophisticated hardware

Proxies — many interesting implementations
Internet - the global infrastructure which facilitates data

transfer

Semantic Components
Hyper Text Transfer Protocol (HTTP)
Hyper Text Markup Language (HTML)

eXtensible Markup Language (XML) >

Uniform Resource Identifiers (URIs)
Uniform Resource Locators (URLS)
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http://upload.wikimedia.org/wikipedia/commons/f/ff/URI_Venn_Diagram.svg

The World Wide Web

Some facts

1994 — Hotmalil starts web based email

1994 — World Wide Web Consortium (W3C) was
founded

1994 —Yahoo is founded

1995 — JAVA source code was released
1996 — Mirabilis (Israel) starts ICQ

1998 — Google is founded

2005 —Youtube is founded (2006 ended)



The World Wide Web
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The World Wide Web
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HTTP Basics

Protocol for client/server communication
The heart of the Web
Very simple request/response protocol

Client sends request message, server replies with
response message

Stateless
Relies on URI naming mechanism
Three versions have been used
09/1.0 — very close to Berners-Lee’s original
RFC 1945 (original RFC is now expired)
1.0 dominates today but 1.1 is catching up

1.1 — developed to enhance performance, caching,
compression

RFC 2068



HTTP Request Messages

GET - retrieve document specified by URL

POST - give information (eg. annotation) to the
server

HEAD - retrieve info. about document specified by
URL

PUT — store specified document under given URL
OPTIONS -retrieve information about available
options

DELETE - remove document specified by URL
TRACE - loopback request message

CONNECT —for use by caches



HTTP Request Format

request-line ( request request-URI HTTP-version)
headers (0 or more)

<blank line>

body (only for POST request)

First type of HTTP message: requests
Client browsers construct and send message

Typical HTTP request

TCP Connection to www.cgu.edu.tw 8o
GET /index.htm|I HTTP/1.0



HTTP Response Format

status-line (HTTP-version response-code response-phrase)
headers (0 or more)

<blank line>

body

Second type of HTTP message: response
Web servers construct and send response messages

Typical HTTP response:
HTTP/1.0 301 Moved Permanently
Location: http://www.csie.cqu.edu.tw/



HTTP Response Codes

1xX — Informational - request received,
processing

2XX — Success — action received, understood,
accepted

3xX — Redirection - further action necessary

4xx — Client Error — bad syntax or cannot be
fulfilled

5xX — Server Error —server failed



HTTP Headers

Both requests and responses can contain a variable
number of header fields
Consists of field name, colon, space, field value

17 possible header types divided into three categories
Request

Response
Body

Example: Date: Friday, 27-Apr-01 13:30:01 GMT
Example: Content-length: 3001



HTTP/1.0 Network Interaction

Clients make requests to port 8o on servers
Uses DNS to resolve server name

Clients make separate TCP connection for each URL
Some browsers open multiple TCP connections
Netscape default = 4
Server returns HTML page
Many types of servers with a variety of implementations

Apache is the most widely used
Freely available in source form

Client parses page
Requests embedded objects



HTTP/1.1 Performance
Enhancements

HTTP/1.01s a “stop and wait"” protocol

Separate TCP connection for each file
Connect setup and tear down is incurred for each file
Inefficient use of packets
Server must maintain many connections in TIME_WAIT

Mogul and Padmanabahn studied these issues in ‘95

Resulted in HTTP/1.1 specification focused on
performance enhancements

Persistent connections

Pipelining

Enhanced caching options

Support for compression



Persistent Connections and
Pipelining
Persistent connections
Use the same TCP connection(s) for transfer of multiple files

Reduces packet traffic significantly

May or may not increase performance from client
perspective

Load on server increases
Pipelining
Pack as much data into a packet as possible
Requires length field(s) within header

May or may not reduce packet traffic or increase
performance

Page structure is critical



Example Reply

HTTP/1.12 200 OK

Content-Length: 29346

Content-Type: text/html

Last-Modified: Mon, 03 Mar 2008 08:52:07 GMT
Accept-Ranges: bytes

ETag: "fe344ddcb7dc81:29f"

Server: Microsoft-11S/6.0

Date: Wed, o5 Mar 2008 06:45:18 GMT

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html><!-- InstanceBegin template="/Templates/g95cgu.dwt" codeOutsideHTMLIsLocke
<head>

<meta http-equiv="Content-Type" content="text/html; charset=bigs">

<!-- InstanceBeginEditable name="doctitle" -->

<title>Chang Gung University</title>



HTML Basics

Hyper-Text Markup Language
A subset of Standardized General Markup Language (SGML)

Facilitates a hyper-media environment
Embedded links to other documents and applications

Documents use elements to "mark up” or identify sections of
text for different purposes or display characteristics

Mark up elements are not seen by the user when page is
displayed

Documents are rendered by browsers

NOTE: Not all documents in the Web are HTML!

Most people use WYSIWYG editors (Adobe Dreamweaver) to
generate HTML




HTML Example

<htmi><head>

<title>Chang Gung University</title>
</head>

<body>

How are you doing !!!

</body>

</htmli>



Internet Explorer, All Versions

75-47%

Internet Explorer 4 0.01%
Internet Explorer 5.0 0.11%
Internet Explorer 5.5 0.11%
Internet Explorer 6 32.30%
Internet Explorer 7 42.93%
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User experience
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© Fully interactive
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© Share to Others (Public)
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An Example of WEB 2.0




NETVIBES IS ABOUT HAVING WEB
THE WAY YOU WANT IT. EXACTLY
THE WAY YOU WANT IT.
DELIVERED TO YOU.
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