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Abstract: 19 
The ability to provide robust implementations is a very important aspect to create high 20 
quality Web Service-enabled applications and to accelerate the adoption of Web 21 
Services. The Framework for Web Services Implementation (FWSI) TC aims to enable 22 
robust implementations by defining a practical and extensible methodology consisting of 23 
implementation processes and common functional elements that practitioners can adopt 24 
to create high quality Web Services systems without reinventing them for each 25 
implementation. 26 
This document is a primer document to FWSI FE specification which outlines a set of 27 
Functional Elements for practitioners to instantiate into a technical architecture, and 28 
should be read in conjunction with the Functional Elements Requirements document.  It 29 
is the purpose of this primer to outline the general usage overall description of FWSI FE 30 
Specification version and classification of  31 

 32 

Status: 33 
This document is updated periodically on no particular schedule.  34 
Committee members should send comments on this specification to the fwsi-35 
fesc@lists.oasis-open.org list. Others should subscribe to and send comments to the 36 
fwsi-comment@lists.oasis-open.org list. To subscribe, send an email message to fwsi-37 
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comment-request@lists.oasis-open.org with the word "subscribe" as the body of the 38 
message. 39 

 40 
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1 Introduction 55 

 56 
The purpose of OASIS Framework for Web Services Implementation (FWSI) Technical 57 
Committee (TC) is to facilitate implementation of robust Web Services by defining a practical and 58 
extensible methodology consisting of implementation processes and common functional elements 59 
that practitioners can adopt to create high quality Web Services systems without re-inventing 60 
them for each implementation.  It aims to solve the problem of the slow adoption of Web Services 61 
due to a lack of good Web Services methodologies for implementation, cum a lack of 62 
understanding and confidence in solutions that have the necessary components to reliably 63 
implement Web Service-enabled applications. 64 
 65 
One of the FWSI TC’s deliverables is the Functional Elements Specification, which is detailed in 66 
this document.  This Specification specifies a set of functional elements that practical 67 
implementation of Web Services-based systems will require.  A Functional Element (FE) is 68 
defined as a building block representing common reusable functionalities for Web Service-69 
enabled implementations, i.e. from an application Point-Of-View.  These FEs are expected to be 70 
implemented as reusable components, with Web Services capabilities where appropriate, and to 71 
be the foundation for practitioners to instantiate into a technical architecture.  The 72 
implementations of these FEs are further supported by another complementary work that is also 73 
from the FWSI TC, the Web Services Implementation Methodology (WSIM) [1]. As such, the TC 74 
hopes that through the implementations of these FEs, robust Web Service-enabled applications 75 
can be constructed quickly and deployed in a rapid manner. 76 
 77 
The target audiences for this document are expected to be solution providers who intend to use 78 
the Functional Elements Specification to create building blocks that can be instantiated into the 79 
technical architecture of their solutions or software vendors and independent software vendors 80 
(ISVs) that are expected to build the functional elements specified into their products.  Individuals 81 
and researchers who are interested in Web Services will also be able to benefit from this 82 
document.  It is recommended that this document should be used in tandem with the Functional 83 
Elements Requirements document, to ensure that readers have a holistic view to the thought 84 
processes and knowledge that are encapsulated. 85 
 86 

1.1 Document Outline 87 

 88 
This document describes the Functional Elements in three main sections. In this section, 89 
explanation on the motivation for creating this Specification and the kind of impact that it will 90 
create for Web Service-enabled implementations and the terminology used in the normative part 91 
of this document are included.  92 
 93 
Section 2 lists the identified Functional Elements arising from requirements documented in the 94 
Functional Elements Requirements document [2]. Under each of the ensuing FE, the following 95 
descriptions are provided: 96 
• Motivation  97 

A section for providing a short introduction explaining the motivation of including the FE from 98 
an application Point-Of-View, including cross-referencing of the requirements for the 99 
Functional Element 100 
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• Terms Used 101 
A glossary of the terms used. An explanation or illustration of the runtime capabilities of the 102 
Functional Element are also provided where appropriate. 103 

• Key Features 104 
A list of key features to be implemented is provided here and is expressed in the normative 105 
form.  106 

• Interdependencies 107 
In this section, the interdependencies between Functional Elements are provided to clarify 108 
the linkages between FEs (if any). 109 

• Related Technologies and Standards 110 
Here, the reliance of the Functional Elements on related technologies and specifications (or 111 
standards) are provided 112 
 113 

Section 3 provides the examples of how the Functional Elements can be assembled to accelerate 114 
web service-enabled applications. From these Functional Elements, a variety of solutions can be 115 
built. 116 

 117 

1.2 Motivation 118 

 119 
In a Service-Oriented Architecture (SOA) environment, new applications/services are created 120 
through the assembly of existing services. One of the key advantages of this loosely coupled 121 
model is that it allows the new application/service to leverage on 3rd party services. As a typical 122 
3rd party’s implementation of the services is done via the software component approach, this 123 
specification further proliferate new applications/services by defining a framework for Web 124 
Services implementation consisting of Functional Elements. Through these Functional Elements, 125 
which are implementation neutral, this Specification hopes to influence future software 126 
development towards assembly of services rather than ‘pure built only’.  127 

1.3 Terminology 128 

 129 
Within this document the key words “MUST”, “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL 130 
NOT”, “SHOULD”, “SHOULD NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” in this 131 
document are to be interpreted as described in RFC2119 [3]. 132 
 133 
Cross-references to the Functional Elements Requirements document [2] are designated 134 
throughout this specification to the requirement contained where the requirement number is 135 
enclosed in square brackets (e.g. [MANAGEMENT-005]). 136 
 137 
 138 
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2 Classification of Functional Elements 139 

The Functional Elements can be classification into two main types, namely: 140 
 141 

1. Atomic Functional Element (also known as Basic) is used for simple application.  142 

2. Extended Functional Element (also known as Composite) is used for complex application.  143 
It may comprise more than one Atomic Functional Elements.  144 

 145 

2.1 Atomic Functional Elements 146 

This section outlines the Atomic Functional Elements as per specified in FWSI FE Specification 147 
version 2.0[].  There are six Atomic Functional Elements which described as follows: 148 
 149 

Atomic (or Basic) Functional Element  Brief Description 

Log Utility Functional Element 

Log Utility Functional Element can help to 
organize to diagnostic output that may be 
generated by the implementation.  The FE 
provides the following capabilities: 

• The ability for log information into different 
data sources 

• The ability for allowing user to define log 
formation to be used 

• The ability for storing log information, and 

• The ability to analyse the information logged 

Notification Functional Element 

Notification Functional Element provides timely 
information to notify and broadcast information 
to other services that spans across both the 
wired and wireless medium.  The FE provides 
the following features: 

• The capability to configure and link with the 
various gateways so as to enable messages 
dissemination and  

• The capability to send instantaneous or 
scheduled messages to the intended 
audiences 

Search Functional Element 

Search Functional Element provides the 
capability to search and collate information 
across different sites.  The FE provides the 
following features: 

• The ability for configuration of different 
types of data sources for information search 

• The ability to provide a facility to provide a 
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concrete definition of data source 
classification for information search.  

• The ability to define different search scopes 
for various data source classification 

• The ability to perform information search on 
those pre-configured different types of data 
sources and 

• The ability to provide the provision to 
consolidate the return result arising from the 
search operation 

Secure SOAP Functional Element 

Secure SOAP Functional Element provides the 
security means to guard sensitive and 
confidential information from malicious attack 
over the Internet.  The FE provides the following 
features: 

• The ability for digitally signing SOAP 
message 

• The ability for encrypting SOAP message 

• The ability to generate the original SOAP 
message after signing or encrypting the 
message 

Sensory Functional Element 

Sensory Functional Element provides the 
capability to deliver, forward and present the 
appropriate contents to different end devises (or 
clients).  The FE provides the following features: 

• The ability to determine the presentation 
capabilities by inspecting incoming headers 

• The ability to determine the presentation 
capabilities by extracting MIME information 
from the relevant headers 

Transformer Functional Element 

Transformer Functional Element provides the 
capability to support different format of files or 
messages used by different applications. The 
FE provides a framework to facilitate 
transformation between files and messages. 

User Management Functional Element 

User Management Functional Element is 
expected to be an integral part of the user 
access management (UAM) functionalities that 
is expected to be needed by a Web Service-
enabled implementation.  This FE is expected to 
fulfill the needs arising out of managing 
resources within an application, with a user-
centric viewpoint.  As such it will cover aspects 
that include: 

• Basic user accounts management facilitates 

• Ability to extend dynamically from the basic 
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set of account information 

• Capability for configurable policies 
governing account management 

• Providing log trails for user activities 

• Management of user authentication means, 
either directly or indirectly. 

Web Service Aggregator Functional 
Element 

In any Web Service-enabled application, it is 
expected that complex business functions have 
to be realized via aggregation of multiple Web 
Services.  This FE is expected to fulfill the 
needs arising out of Web services components.  
As such it will cover aspects that include: 

• Facilitating the composition of Web Services 

• Testing of aggregated Web Services 

 150 
 151 
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2.2 Extended Functional Elements 152 

This section outlines the Atomic Functional Elements as per specified in FWSI FE Specification 153 
version 2.0[].  There are x Extended Functional Elements which described as follows: 154 
 155 

Extended (or Complex) Functional 
Element  

Brief Description 

Data Integrator Functional Element 

Data Integrator Functional Element is expected 
to be used for enabling easy and simple 
mechanisms to access disparate data sources 
by: 

• Providing an unified data view of enterprise 
across various data sources 

• Enabling the partitioned view of data for 
different groups/departments based on 
defined logical views 

• Performing data processing or 
transformation before presenting the 
defined logical data view(s) 

Error Management Functional Element 

Error Management Functional Element provides 
a snapshot and captures all the system state 
information for an application when an error 
occurred.  It assists system administrator to 
manage the system fault better for the 
necessary actions required for tracking the fault. 

Event Handler Functional Element 

Event Handler Functional Element provides the 
capability to allow enterprises to manage the 
information flow efficiently.  The FE provides the 
following features: 

• The ability to manage the information flow 
through a subscription based mechanism 

• The ability to streamline information into 
meaningful categories so as to improve 
relevancy to a potential consumer of the 
information  

• The ability to refine information flow via a 
filtering mechanism 

Group Management Functional Element 

Group Management Functional Element is 
expected to be an integral part of the User 
Management Functional Element. This FE helps 
to provide the mechanism to manage users in a 
collective manner.  This is important as it 
provides the flexibility of adopting either coarse 
or fined grain access controls, or both. 

Identity Management Functional Element 
As secured Web Services become rampant, 
with each having its own authentication and 
authorization management, users are finding it 
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difficult to keep track of their accounts and 
passwords.  Through the use of Identity 
Management, users can now voluntarily 
establish links between their accounts so that 
they need not sign in multiple times to access 
enterprise-level Web Services.  This mechanism 
is known as Single Sign-on (SSO).  SSO can 
further be extended to access Web Services 
from across different business organisations 
that have prior agreements to trust and transact 
with each other (also known as a circle of trust).  
This mechanism, which involves federating and 
singing-in of identity’s accounts across different 
trusted organisations, is known as Federated 
Identity Single Sing-on.  Identity Management 
Functional Element manages information 
pertaining to an entity as well as the process of 
identification, authentication and authorization of 
resources to that entity.  The FE provides the 
following features: 

• Basic user accounts management facilities 

• User authentication mechanism(s) 

• User authorization mechanism(s) 

• Generation of audit trails for user activities 

Information Catalogue Functional Element 

Information Catalogue Functional Element 
provides the capability to generic facilitate a 
means to quickly and easily expose catalogues 
and/or orders as Web Services.  E.g. 
Amazon.com Web Service, Google.com Web 
Service, etc.  The FE provides a framework that 
will enable the ability to harness and access 
huge amount of product related information and 
present them as catalogue for: 

• Quick and easy definition of 
product/information catalogues 

• Customisation of catalogues for specific 
needs or marketing niche 

• Easy maintenance of storefronts/catalogues 
over the network 

• Outsourcing of catalogue management 
together with multilingual support 

Information Reporting Functional Element 

Information Reporting Functional Element 
provides a means for information reporting 
solution to be used in general enterprise 
applications. 

Key Management Functional Element 
Key Management Functional Element is 
expected to be related to Web Services 
security.  The FE enables Web Services 
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security; cryptographic keys are used for digital 
signatures and encryption.  XKMS defines a 
Web Services interface to a public key 
infrastructure.  With the development of XKMS 
standard, more and more PKI providers adopt 
XKMS to remove its complexity without 
sacrificing its benefits.  Application developers 
will only ever need to worry about implementing 
XKMS clients for key management.   

Phase and Lifecycle Management 
Functional Element 

Phase and Lifecycle Management Functional 
Element is expected to be an integral part of the 
User Access Management (UAM) functionalities 
that is expected to be needed by a Web 
Service-enabled implementation.  This FE is 
expected to fulfill the needs arising out of 
managing the dynamic status of user 
information across the whole lifecycles.  As 
such it will cover aspects that include: 

• Basic lifecycle management facilities 

• Basic phase management facilities 

• Management of user information in phases 
across the whole lifecycle 

Policy Management Functional Element 

Policy Management Functional Element helps 
enterprise to enforce policy for both the external 
partners and the customer applications that are 
authorized to access the enterprise applications.  
This FE helps to ensure that the enterprise’s 
interests and its confidential information are 
protected.  

Quality of Service Functional Element  

Quality of Service Functional Element becomes 
a significant factor in distinguishing the success 
of service providers.  On the other hand, poor 
QoS translates into frustrated customers, which 
can lead to lost of business opportunities. QoS 
determines the service usability and utility, both 
of which influence the popularity of the service.  

Role and Access Management Functional 
Element 

Role and Access Management Functional 
Element is expected to be an integral part of the 
User Management (UAM) functionalities that is 
expected to be needed by a Web Service-
enabled implementation.  This FE is expected to 
fulfill the needs arising out of managing access 
to resources within an application, based on 
role-based access control mechanism.  As such 
it will cover aspects that include: 

• Management of roles and access privileges 

• Assignment of roles to entities that will be 
accessing the resources that is being 
managed 
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Service Level Management Functional 
Element 

Service Level Management Functional Element 
enables the management of Service Level 
Agreements (SLAs), each of which represents a 
joint agreement between the service customer 
and provider based on a set of service offerings.  
The service offerings typically expressed as 
SLA templates, but still can be customized to 
cater to various services and customers.  The 
Service Level Management FE also manages 
the lifecycle of a SLA which could be broadly 
classified into: SLA creation, SLA deployment 
and provisioning; SLA enforcement and LA 
termination.  

Service Level Enforcement Functional 
Element 

Service Level Enforcement Functional Element 
enables monitoring the compliance of SLA and 
enforcing SLA through load management.  

Service Management Functional Element 

The ability to monitor Web Services invocation 
is crucial towards the adoption of this 
technology from the security and performance 
standpoints.  A security framework should 
incorporate an authentication and authorization 
together with an audit trail.  These twin 
considerations will service to discourage 
resource misuse and in addition, will help to 
promote the “pay-as-you-use” concept.  
Administrators of services, which are sluggish, 
should be notified immediately via any 
electronic means. 

Service Registry Functional Element 

In a Web Service-enabled implementation, there 
exist the needs to maintain a central repository 
of all the services that are available.  This 
facilities service lookups as well as 
management of Web Services within the 
application that contains the FE.  In order to 
achieve these expectations, the FE will cover 
the following aspects: 

• Simplify management of information in a 
XML registry server like UDDI and ebXML 

• Simplify information publish and query from 
a XML query from a XML registry server like 
UDDI and ebXML 

Service Router Functional Element 

Service Router Functional Element enables 
capabilities for easy and simple mechanisms for 
invoking Web Services by: 

• Providing , façade to service requesters for 
services location transparency, services 
reliability 

• Performing pre- and post- processing before 
and after Web Services invocation 
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Web Service Aggregator Functional 
Element •  

 156 
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