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Web Services and SOA

« Web Services
— 2 foundations: XML and Open Standards

— Examples of Standards in Use Today
» Core Standards — SOAP, WSDL
« Security — WS-Security
» Business Process — BPEL

« Service Oriented Architecture (SOA) Paradigm
— Paradigm for Building Reusable Services

* Build Once, Reuse Many Times SOA
» Assemble to form applications, instead of building from scratch {%%
— Not a Revolution, but an Evolution S
» Built on components concept g WTQ
e The Link? /\f
— Web Services is based on the SOA paradigm @\“f

— A realisation of SOA
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SOA and Functionality Standardisation?

 SOA is about reuse through assembly of services

— Reuse based on?
« Functionality naturally

— Assembling of services needs?
* Robustness capability built in
* To avoid single point of failures

 How to achieve Good reusability and robustness?
— Avoiding interface brittleness

— Dependency on ONE single service should be avoided
(similar to vendor lock-in)

— The need for standardisation of functionality

— Ability to switch between services of similar functionality

 When the service is down or when business conditions
dictate
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Robustness of Applications

« Webopedia Definition
« a system that does not break down easily or is not wholly affected by a
single application failure
» Single Point of Failure (Single Service Failure)

— Delivery of Goods
Recelive

DO1 Receive : When the Scheduler
DO2 Service Fails
( T2 T Goods
Delivery

1. Does the entire process or
the entire application fails?

2. Is areplacement possible

SOA-based Application  JRSINIWIN N (similar functionality)?

(Through Assembly)

3. Is a switch over simple

l l easy & immediate?
(High Availability)
Dependent Service-1 ‘ Sm ‘ Service-n ‘

Services
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FWSI TC Charter

The purpose of OASIS FWSI TC is to facilitate
Implementation of robust Web Services
by defining a practical and extensible methodology consisting of
Implementation processes and common functional elements that
practitioners dopt to create high quality Web Servi ystems
with e-inventing them for each implementa

|:1Vpe|gr§:r:\t'£ﬁsn Functional Elements
Complements PR
Methodology Specification
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Functional Elements
Specification

Standardisation for
Robust and Reusable Web Services

Towards an OASIS Standard
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Intent of FE Specs (1)

 Objective
— To specify a set of common functional elements that practitioners
can adopt to create high quality Web Services systems

* To accelerate implementation and adoption of Web Service-based
systems

e To reduce the complexity of building such systems
— Hence, reduce the developmental and maintenance costs
* Improve understanding of web services implementations

e Why?
— Promote reuse and build a common base layer

« Many common elements can be found across implementations
— More so in SOA-based implementations like web services

 Web Services require special set of infrastructural elements that are
common
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Intent of FE Specs (2)

 Target Audience

— Solution Providers

« EQ: To create building blocks that can be instantiated into the
technical architecture of their solutions

— Vendors & ISVs (Application Servers, Software Products, etc. )
» Eg: Build functionalities specified into their products
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What i1s a Functional Element?

A Functional Element is a

 building block representing common re-usable
functionalities

- for web service-enabled implementations
- without re-inventing them for each implementation

» expected to be implemented as re-usable components
with web services capabilities where appropriate
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Functional Elements Usage

(Example of e-Commerce Application)

Order Products
Processing | | Information To be built
_— Parts ‘
Payment Logistics Catalogue
Identity Service Secure SOAP 4
Management ||Management || Management &’ Functional Elements
User Log Notification >
Management Management Engine '

Instantiated Functional Elements As Reusable Components

In a
Service-Oriented Architecture (SOA)
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Functional Elements Positioning

Relationship of FWSI Functional Elements with
« W3C’s Web Service Architecture

» J2EE Web Service Specifications, Microsoft .NET Framework
« Vendor Products, Open-Source Products
 Web Service Enabled Application Development

Web Service
Applications

j< WS-Apps
IS-ADDS

FWSI Functional Elements

Platform Web Services (J2EE, .NET, etc.)

W3C Web Services Architecture (WSA)
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Scope of Functional Elements

Requirements | management Security

N l
N | B ¥ 3
it 1 1

—

. . WS- WS- WS-
EX| St| N g SMS/ LAP Specification RS ECH WS
UDDI .
SMTP | m m = WS-Federation _
Standards WS-Security

& Technologies
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Scope — FE Specs Coverage

e What IS included ?

— Specification will include details of features / capabilities in each functional
element identified

— Where appropriate, details of the interaction among the various functional
elements (Sample Usage Scenarios) will be illustrated to emphasize the
intentions.

e What IS NOT included ?

— The specification will not include implementation details of each identified
functional element

— FE Specs Compliant Implementations of the functional elements will be
done separately, outside the work of this TC
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Functional
Elements

Approach — U

&

Categories Requirements Services Features

Management g reql

2 req2

Process& req3

Integration
Requirements [
Securiy RS reqd
—

req6

vessagny MMM o7 B
T
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|dentified Functional Elements
(in Version 1.0)

1. Event Handler 9. Search

2. Group Management 10.Secure SOAP Management
3. Ildentity Management 11.Sensory

4. Log Utility 12.Service Management

5. Notification 13.Service Registry

6. Phase & Lifecycle Management  14.Service Tester

7. Presentation Transformer 15.User Management

8. Role & Access Management 16.Web Service Aggregator

(In version 2.0, new FEs are being identified)

Each FE is to be implemented into independent components
based on the SOA model (web services)

[Except where dependencies are explicitly specified]
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Using FE Specs to Instantiate
Reusable Components

Example of FE Specs Implementation
Core Services in Web Services Component Suite (WSCS) of SIMTech

g8 | Roles & Access Phase & LC Service Event Presentation
=8| Management Management Management Handler Transformer
<
% User Group Service Secure SOAP Identity
>l Management || Management Registry Management Management
c
£

. Configurable Notification Sensory
£
3 Hog iy Search Engine Engine

* Web Services specific Infrastructure

Each Core Service is designed to be  independently deployable infrastructure
to be used as building blocks for web-service enabled applications

Each Core Service can be reused in many
applications
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Functional Elements Usage & Reuse

(Example of e-Commerce Application)

1. Event Handler 9. Search
Z
. Order Products
. Processing | Information To be built
/ i Parts ‘
Payment Logistics ‘ Catalogue

E T SN Y 7T T T IS T AT IC LT - y B v |
q Identity Service Secure SOAP 4

Management | Management | Management & Reusable Instantiated
1 User Log Notification 3 = Functional Elements
8 Management Management Engine

Instantiated Functional Elements As  Reusable Components

in a Service-Oriented Architecture (SOA) to
Accelerate Applications Development
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Robustness through Functionality
Standardisation

(Example of e-Commerce Application)

Order Products
Processing | Information To be built
. Parts ‘
Payment Logistics ‘ Catalogue

Identity Service Secure SOAP
Management | Management | Management

User Log Notification
Management Management Engine

&‘ Instantiated
L = _ Functional Elements

Ability to substitute equivalent Functionality Services

Makes Applications not prone to
Single Point of Failures
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FEs Being ldentified in Ver 2.0

e New FEs

— Error Management
— Service Level Management
— Service Level Enforcement
— Data Integrator
— Service Router
— Key Management
— Policy Management
— Policy Enforcement
— Information Catalogue
— Reporting
 EXxepcted to replace existing FEs
— QoS (Service Tester)
— Transformer (Presentation Transformer)
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Web Services
Implementation Methodology

Standardisation for
Robust and Reusable Web Services

Towards an OASIS Standard
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Implementation Methodology Approach

« Rather than defining a new methodology, the approach is to leverage
on any existing agile software methodology and extend that
methodology by defining only the web services-specific activities.

* Any well-defined agile software implementation methodology could
potentially be a candidate (e.g. XP, FDD, RUP, etc)

Level 1:
A generic web services implementation methodology that defines web

services-specific activities that can be incorporated into any agile software
methodology.

Framework for Web Services Implementation (FWSI) TC



How to Adapt Existing Agile Methodology?

e Incorporate web services specific tasks, e.g.
— Analysis & Design

« Signature Mapping: Between APIs & Web Services Interfaces
« Server Component Models: RPC or Doc-style
 Interaction Modes: Synchronous / asynchronous
* Client Invocation Models:

— Static stub / dynamic proxy / dynamic invocation interface
 Interoperability, Performance, Security

— Testing
» Message-level (SOAP) testing of services
 Interoperability testing to ensure compliance to standards

« Specify web services artifacts, e.g.
— WSDLs
— Client Stubs
Level 2:

Case examples for adapting specific software methodologies for web
i services-specific implementation activities.



N2

Usage & Intent

Any Agile Software
Methodology

(Eg: RUP, XP, FDD ....) Adapted Software

Methodology
(with Web Services
specific activities)

Web Services
Implementation

Methodology
Guidelines Level 2
Level 1
N

Case Examples
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Web Services-Specific Activities
(An illustration)

Deliverables
by IMSC
(web
services-

specific
activities )

e Gather system
requirements and
classify
functionalities in
terms of services

* Gather non-
functional
requirements like
web service
security,
interoperability,

« |ldentify web
service interfaces

* Determine if
available web
services are
reusable

* Leverage on
Functional
Element Specs
for commonly
used services

« Design new
services using
SOA

« Consider web
service
implementation
specifics (e.g.
standards to
follow,
rpc/document
style, sync/async
invocation etc.)

* Integrate and
orchestrate
complex services

» Determine
service URL
(private/public
accessibility)

e Perform
local/remote
functionality test,
performance test,

stress test etc. « Publish service

in a UDDI registry
(if discovery is
required)

 Perform
interoperability
test

* Perform . ...
integration /
orchestration test

Leverage on
an agile
software
development
methodology

Analysis

Analysis

Architecture
Specs

Detailed
Design Specs
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Procedures / eploymen

Scripts

Scripts/Files

Test Data

Test Results




Web Service
Implementation Methodology (1)

Web Services
Analysis

Web Services
Design

Web Services
Requirements

Iteration 1 .. n

Web Services
Coding

Web Services
Deployment

Web Services
Testing
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Web Service
Implementation Methodology (1)

e Determine Need for WS

* Elicit WS Requirements

Web Services

* Manage WS Requirements s

» Model Usage Scenarios

Web Services
Design

* Prepare Test Cases for Web Services
User Acceptance Test and =ENl{= =01
System Test

Iteration 1 .. n

Web Services
Coding

Web Services
Deployment

Web Services
Testing
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Web Services
Implementation Methodology (2)

» Select Technology Platform as
Implementation Framework

* Define Candidate Architecture

Web Services for WS
Analysis _ _
» Decide on Granularity of WS

* |[dentify R le W
Web Services Y, - Identify Reusable WS

Requirements « Identify Service Interface for
New WS

» Prepare Test Cases for
Performance Test

¥ ° Prepare Test Cases for
Web Services Integration/Interoperability Test

Deployment

Iteration 1 .. n

» Prepare Test Cases for

Functional Test
Web Services

Testing * Testbed Preparation

Framework for Web Services Implementation (FWSI) TC



Web Services
Implementation Methodology

(3)  Transform Signatures of

existing WS to be reused

* Refine Service Interface of

Web Services New WS
Analysis _
* Design WS

Web Services * Refine Test Cases for
Design Functional Test

Web Services
Requirements
» Prepare Test Cases for
User Acceptance Test and
System Test

Iteration 1 .. n

Web Services
Coding

Web Services
Deployment

Web Services
Testing
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Web Services
Implementation Methodology (4)

Web Services
Analysis

Web Services
Design

Web Services
Requirements

e Construct WS Code
Iteration 1l .. n

Web Services » Construct WS Client
Coding Code

e Unit Test WS

Web Services
Deployment

Web Services
Testing
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Web Services
Implementation Methodology (5)

Web Services
Analysis

Web Services
Design

Web Services
Requirements

Iteration 1 .. n

Web Services
 Functionality Test on WS j Coding

* Integration Test on WS
» System Test on WS Web Services

Testing
» User Acceptance Test on

WS

Framework for Web Services Implementation (FWSI) TC



Web Services
Implementation Methodology

(6)

Web Services
Analysis

Web Services
Design

Web Services
Requirements

* Prepare Deployment
Environment

» Deploy WS

» Test Deployment '

 Create End User Support
Material

Web Services
Coding

Web Services
Deployment

Web Services
e Publish WS Testing
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Why should | adopt this?

e Having a practical and extensible Web Services
Implementation Methodology as a reference for

development and deployment

— Improves understanding of web services implementations

— Reduces the risk of implementations (avoiding common
pitfalls)

— Provides a comprehensive testing framework

 Extends the benefits of a formal software
Implementation methodology to web services

projects. {G\_E)

@
g
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Our Goal

Functional Elements
Specification

» Requirements for FE Specs (ver
1.0)

* Functional Specifications 1.0

» Requirements for FE Specs (ver
2.0)

» Draft documents on the new FEs

Web Services
Implementation
Methodology

Reusable & Robust
Web Services
Applications

» First Level — IM Guidelines

« Second Level — Case Examples
« RUP
« Xtreme Programming

Framework for Web Services Implementation (FWSI) TC




Thank You

For Your Interest

More Information on our Work

Questions?
fwsi@lists.oasis-open.org

http://www.oasis-open.org/
Click on Web Services -> FWSI
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