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ABSTRACT

The ability to rapidly find potential business partners as well as rapidly set up a collaborative business
process is desirable in the face of market turbulence. Collaborative business processes are increasingly
dependent on the integration of business information systems. Traditional linking of business
processes has a large ad hoc character. Implementing situational enterprise services in an appropriate
way will deliver the business more flexibility, adaptability and agility.

Service-oriented architectures (SOA) are rapidly becoming the dominant computing paradigm. It is
now being embraced by organizations everywhere as the key to business agility. Web 2.0 technologies
such as AJAX on the other hand provide good user interactions for successful service discovery,
selection, adaptation, invocation and service construction. They also balance automatic integration of
services and human interactions, disconnecting content from presentation in the delivery of the
service. Another Web technology, such as semantic Web, makes automatic service discovery,
mediation and composition possible. Integrating SOA, Web 2.0 Technologies and Semantic Web into a
service-oriented virtual enterprise connects business processes in a much more horizontal fashion. To
be able run these services consistently across the enterprise, an enterprise infrastructure that provides
enterprise architecture and security foundation is necessary.

The world is constantly changing. So does the business environment. An agile enterprise needs to be
able to quickly and cost-effectively change how it does business and who it does business with.
Knowing, adapting to diffident situations is an important aspect of today’s business environment. The
changes in an operating environment can happen implicitly and explicitly. The changes can be caused
by different factors in the application domain. Changes can also happen for the purpose of organizing
information in a better way. Changes can be further made according to the users' needs such as
incorporating additional functionalities. Handling and managing diffident situations of service-
oriented enterprises are important aspects of business environment. In the chapter, we will investigate
how to apply new Web technologies to develop, deploy and executing enterprise services.

INTRODUCTION

Service-oriented computing paradigm is transforming traditional enterprise systems from a close,
centralized control system into a dynamic information exchange and flexible business process system.
Traditionally enterprise applications are defined as software designed to integrate all aspects of a
company's operations and processes such as accounting, finance, human resources, inventory control,
manufacturing, marketing, sales, and distribution, and resource planning. Advanced enterprise
applications provide linkages with customers, business partners, and suppliers (Markus & Tanis,
2000). Normally enterprise applications are complex. There are mission critical applications which
developed and deployed by central IT with long development deployment cycle and dedicated IT
budget.

Currently, there is increased pressure to build enterprise applications quickly in order to respond to
situational needs of the business. Many of these applications for reflecting situational business needs



never get delivered because they are too difficult to write, too costly to implement, and too brittle to
customize and maintain once deployed. As a result, many of the needs are addressed by business
people who have some knowledge on IT techniques together often inadequate solutions using tools
like Excel, Access and Visual Basic.

With a growing number of services on the Web, these needs can now be satisfied more easily and
effectively. These development and deployment services, combined with a "situational" mindset and
methodology, can offer significant advantages. Unlike traditional enterprise applications, situational
enterprise applications are relatively simple. There are not mission critical for organizations. Lots of
them developed at the point of need short development cycle under central IT control with little or no
recognized budget.

Situational enterprise applications being addressed will not replace core business applications, such as
ERP (Enterprise Resource Planning), SCM (Supply Chain Management), CRM (Customer
Relationship Management) etc. They address different needs which are built for just handful of users,
situational enterprise applications that are used for only a few weeks or months, or situational
applications address a small piece of functionality. For example, within the perimeter ERP
applications, departmental operation solutions, such as vacation scheduling, seminar and presentation
management, purchase procedure management within a work unit, etc, normally are not included in a
organization ERP system. However, they can be desired by department staffs. These are typical
situational applications for the department staffs who manage those matters on a daily basis.

Types of situational enterprise applications can be divided into data-oriented applications and process-
oriented applications. Enterprise widgets, gadgets, pipes and mash-ups belong to data-oriented
applications. Lightweight process-oriented applications are currently under research, the EU project
SOA4AII (http://www.soa4all.eu/) aims to provide a platform to build process-oriented applications
for end users (non-technical users).

The target audience for situational enterprise applications/services is an educated professional (e.g.,
accountant, HR personnel) with modest computer literacy (and interest) that mostly includes the Web
and MS Office. They have basic computer experience like using a wizard to generate something new;
interacting with spreadsheets, documents, and forms; and using drag and drop to rearrange items on
the screen.

These solutions on demand will help businesses slash expenses and reduce cycle times by more
effectively supporting how people work, address challenges and make business decisions. Situational
enterprise applications/services will allow also the business to be more innovative and competitive by
supporting new processes more effectively, increasing overall productivity, and facilitating new ways
for sharing information.

In this chapter, we introduce background information of situational enterprise applications, general
description of Service-Oriented Architecture (SOA), Web services, and enterprise services in Section
2. The needs and benefits of situational enterprise services describe in Section 3. Design principles of
situational enterprise services present in Section 4. Section 5 explains applying issues of situational
enterprise services. Conclusions and future research direction are depicted in Section 6.

BACKGROUND

Relation among SOA, web services, and enterprise services

Service-oriented architecture (SOA) is a design paradigm which designers use loosely coupled
services for building complex services or for incorporating them into applications. An ideal level of
abstraction is required for aligning business needs and technical capabilities, to create reusable,
coarse-grain business functionalities. SOA is not just architecture of services seen from a technology
perspective, but the policies, practices, and frameworks by which it is ensured that the right services
are provided and consumed. Enterprise SOA has been revolutionized the design of business
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applications, enabling the rapid composition of business solution.

A Web Service is a software service designed to support interoperable XML based machine-to-
machine interaction over the Internet. It has an interface described in a machine-processable format
specifically Web Service Definition Language (WSDL). (W3C, 2004). Web Services are self contained
and self describing application functionalities that can be processed through open Internet standards.
SOA is currently adopted massively by many enterprise software vendors (Cardwell, 2007).

Enterprise services as smaller functionality components are introduced by different enterprise software
vendors. Enterprise services are highly-integrated web services combined with business logic and
semantics that can be accessed and used repeatedly to support a particular business process
(Fremantle, Weerawarana, & Khalaf, 2002). The following characteristics differentiate enterprise
services from regular web services. First enterprise service contains business semantics. For
regular/general Web services, business semantics are not required. Enterprise services are structured
according to a harmonized enterprise model based on business objects, process components, and data
types. They are defined using common business rules. Second, enterprise services require quality and
stability for future using. Regular/general Web services do not need to have such strict rules.
Enterprise services safeguard a stable interface for backward compatibility. Their behavior,
prerequisites, dependencies of usage and configuration possibilities need to be documented. Third,
enterprise services are based on open standards according their application areas, i.e. B2B enterprise
services are defined in compliance with e-business standards. Regular/general Web services for
different purposes, they will either follow certain standards or do no have any standard need to be
followed. The interfaces of enterprise services are described as e.g. WSDL or REST.

A semantic annotation in a document is additional information that identifies or defines a concept in a
semantic model in order to describe part of that document. The annotation links the concept to an
ontology that is described externally to the document and is used to describe the semantics of concepts
for broad use. In Semantic Annotations for WSDL (SAWSDL), semantic annotations are XML
attributes added to a WSDL or associated XML Schema document, at the XML element they describe.
Semantic annotations are of two kinds: explicit identifiers of concepts, or identifiers of mappings from
WSDL to concepts or vice versa. (W3C, 2007)

Difference between enterprise services and situational enterprise services

Situational enterprise services can be web services, enterprise services, widgets, gadgets, pips, feeds,
or mash-ups which can support to build situational enterprise applications. There are not a strict line
among Web services, enterprise services and situational enterprise services. Enterprise services are
certainly Web services. Situational enterprise applications can be perimeter enterprise applications.
Being able to build a perimeter enterprise application, situation enterprise application could consume
some related enterprise services. Ideally, situational enterprise applications are support by an end user
programming environment. In the programming environment, situational enterprise services are
defined not only including semantic annotated Web services and enterprise services, but also involving
semantic annotated widgets, gadgets, pipes, feeds and mash-ups. These web-based resources are also
important resources for building situational enterprise applications. Business users should easily
express their need using a lightweight business process language. Discovery, selection, composition
resources such as web services, widgets can be (semi-)automatically done.

Definition of Situational Enterprise Services

We define situational enterprise services are semantic annotated web services , enterprise services and
semantic annotated web-based resources, such as annotated widgets, gadgets, pipes, feeds and mash-
ups. The situational enterprise services are used to build situational enterprise applications in a end
user programming environment.



The Needs of Situational Enterprise Services
Motivating scenario and issues

As a motivational scenario take the setting of a small work unit (small company or department of a
larger one) that performs specialized work. As part of the specialized work, there is a frequent need for
specialized material purchases. The quantities are not sufficient for a complete purchasing process to
be followed, so currently the materials are ordered ad hoc. As these materials are ordered on a regular
basis by all team members, the manager wants to integrate the various suppliers' catalogs into the
purchasing process whereby the team members can easily order items from an up-to-date catalog of all
the offerings of a supplier. At the same time, the manager wants to achieve a better usage of resources
by blocking the purchase of small quantities of items that are regularly used.

The scenario described above is a straightforward case of supplier integration and is generally
supported within enterprises for large suppliers. As in the traditional way of integration the effort
required to integrate a catalog is not insignificant, smaller suppliers, or needs of small parts of an
organization are often not attended to. It is a typical process-oriented situational perimeter ERP
application which we mentioned in Introduction section.

On www.programableweb.com, a leading mashup directory, there are 3865 registered mashups on the
web site. Every month, about 100 new mashups are added. Descriptions of feeds can be obtained, for
example, from social bookmarking web sites like www.syndic8.com (Barr & Kearney, 2001), it has
about 562,488 feeds. There are too many web-based resources for end users to manually discover,
select or compose. There are needs to provide a common platform beyond current mashup
environment to facilitate end users to build their applications not only data-oriented, but also process-
oriented.

Requirements of building situational enterprise applications

The key requirement of situational enterprise applications is that their initial development until in a
working stage is reasonably simple and cheap. This means that little time must be spend in the
development, and the knowledge of the “developer” on the framework is limited. The developer is
often someone in the line of business with a certain degree of computer skills, but mostly significant
knowledge of the actual business processes.

For the developers of situational enterprise applications the development is not their main professional
activity. As such for when combining services, it must be easy to find and use the component services.
It can not be expected that the developers have prior knowledge of available components or their
proper usage, or are willing to invest significant time in learning about this. The retrieval and usage of
the components is generally facilitated by rich descriptions using semantic technologies.

Design Principles of Situational Enterprise Services
Service-Oriented Architecture (SOA) and Service-orientation Principles

Service oriented architecture is primarily an approach to information system design. Within the SOA
approach the information system consists of loosely coupled components that are interconnected
through (Web-) services (Papazoglou & Georgakopoulos). SOA has a number of goals and
characteristics:

*  Module independence: The individual modules can be independently modified or deployed.

* Alternatives: Service interfaces can be provided by different components, allowing for a
choice based on criteria outside the service definition.

» Distribution: As service technologies are naturally decoupled, each component of an SOA
system can trivially be deployed on a different computer.

*  Clear separation: Individual modules are independent processes with clear interfaces. This
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allows easy access enforcement and parallelism.

Enhancing SOA with Semantic Technologies

Web services, the enabling technology of SOA are the latest evolution of remote procedure calls
(RPC) (Birrell & Nelson,1984).Web service interfaces are generally described using the Web Service
Description Language (WSDL). WSDL, while being based on Web services is only a limited extension
to traditional Interface Definition Languages (IDL). WSDL as well as other IDL languages describe
the available functions and their parameter and return types. These descriptions, while providing
sufficient information for the correct syntax for the invocation of the services, do not describe the
semantics of the services.

Traditionally semantic information has been provided by means of textual documentation. This textual
information however has disadvantages when used as exclusive source of semantic information.
Textual information is generally not machine readable, therefore the information system can not use
this information.

Semantic descriptions of Web services, such as provided through SA-WSDL or WSML, can be used
for various purposes. Semantics can be used to strengthen the description of services and have stronger
verification of correct invocation. Semantics can also be used for service matching, allowing services
to be automatically selected for use. A third use is to use the semantic description of the services to
facilitate the authoring of information system components that use the services.

Enhancing SOA with the Web Principles

Services as Web resources

The Web has had a big impact on information system design. Many information systems are now
provided as Web applications, providing access without requiring a specific client on the user
computer. The user interface is further universally provided by the browser, providing a high degree of
consistency and platform independence.

The Web is characterized by the fact that it is very easy to get access to the original information
through the source view (and easy editing), easy linkage between systems through URLs, as well as
easy access to related information through URL editing. Although SOAP, the most used Web services
technology, is generally provided over HTTP, it is far from straightforward. The SOAP HTTP binding
basically uses HTTP as a tunnel through which an information system is accessed. This conflicts with
the design philosophy of HTTP and has a number of caveats. Lately this conflict in philosophy, as well
as the general complexity of SOAP, have lead to the growing popularity of the RESTfull approach to
Web services (Fielding, 2000). The REST approach follows the HTTP philosophy which allows for
example easy access by Web browsers and scripts without a translation layer. This also eases
debugging of systems that use Web services as the services themselves can be easily invoked with a
browser and their results verified.

Services for the Web

Web services, especially RESTfull Web services, are based on Web technology. Web browsers, as well
as technologies for server side Web programming such as PHP, ASP and Servlets provide easy access
to Web resources. Given this good match between services access technologies it is not surprising that
Web mash-ups have become popular as a means to expose services, or a combination of services, to
end users.

Integrating SOA with the Web2.0 and Semantic Web

Web 2.0 is a label put to recent developments on the Web. In Web 2.0, the Web is participatory. The
information is created collaboratively. The experience of a Web 2.0 site improves with user
participation.

The application of situational enterprise services
Situational enterprise services can be used to address the issues of the motivational scenario. In the



solution, a number of components come together that contribute to a sufficient solution for the work

unit:

The supplier provides electronic access to his information. The product catalog is available for
electronic querying. Ideally this is in the form of a Web service (SOAP or REST based), but
most traditional Web pages would suffice when coupled with a Web-scraping (Pan, 2002)
module. For simplicity we assume that the catalog is exposed as Web service.

The second part is electronic ordering. The supplier allows electronic ordering of items from
the catalog. The business unit has an account with the supplier that allows for proper
authentication of purchase orders with a fixed delivery address. A Web service (or if need be, a
fax) is used to submit the orders accompanied by an authentication token. The supplier
receives the order and optionally provides an order confirmation by email to the department
head and / or the employee ordering the item.

The company has a workflow system that allows for machine interaction through Web
services. When an employee creates an order through the situational purchasing portal, the
order, complete with links to Web pages describing the ordered items is submitted to the
workflow system.

The workflow system allows for locally specified workflows, and the manager of the work
unit has created a lightweight workflow that is used for the approval of purchases. Some
purchases are automatically approved or rejected, while some are sent to the manager for
approval. The workflow system verifies that these procedures do not violate corporate policy
by for example going above the approval limit of the manager.

The Web interface of the workflow system allows the manager to review the pending approval
requests. The requests are accompanied by all information about the goods to be purchased.
The approval request contains sufficient information for subsequent ordering by the
purchasing situational application. When the request is approved, the request is send to the
purchasing situational application, that then executes the purchase by invoking the Web
service of the supplier with the information in the request.

The situational purchasing application connects all aspects together. There are two parts of the
application. The first part is the catalog access. Using the Web service that exposes the catalog
information from the supplier, a custom catalog is created that exposes the items for purchase.
Some items or quantities may have been blocked from purchase and will not be available. An
employee can select which items he wants to purchase in which quantities. When the
employee then confirms his selection, the application composes a purchasing request and
submits it to the existing workflow system for execution with the custom workflow for the
application.

When the purchase request is approved, the workflow system then forwards the approved
request to the situational purchasing application. The situational purchasing application takes
the information in the request and uses it to submit a purchase request using the appropriate
Web service of the supplier.

The easy creation of this application has a number of requirements. The fulfillment of these
requirements needs the various composite technologies and defines the nature of the system as a
situational enterprise service. First of all, the catalog actually needs to be semantically annotated to
allow a generic catalog framework to make use of it. This semantic annotation comes in the place of a
standard protocol where the semantics have been predefined. It is difficult to expect services from
external partners to implement a standard. The advantages of a semantic annotation are that the
semantic technology can help mapping between various notions in the protocols, as well as the fact
that annotations can be provided by parties other than the supplier.



The submits orders to the workflow system. The interface to the workflow system is specified
semantically (to account for different workflow system interfaces). The submission is also
semantically annotated such that the request is recognized as a purchase request and the system can
handle the request appropriately and still enforce corporate policy. Similarly, the custom workflow for
the system is semantically annotated (and probably derived from a standard template) such that its
correctness and fitting with corporate policy is ensured.

The workflow system uses the workflow description leading to an automatic or manual approval or
rejection. The system must have some level of support for custom requests. Basically this means that
the system is able to display custom documents.

FUTURE RESEARCH DIRECTIONS

The area of situational enterprise services is very new. There are a lot of topics that still remain to be
researched. Below we sketch a number of the topics that are particular importance.

An important question is how web services, enterprise services, widgets, gadgets, pipes, feeds and
mashups can be annotated in a unified way. Can all web resources be seen as services? How is a
mechanism designed that glues services together automatically and enhances interoperability?

What is the right way to abstract processes (mapping between an activity and a service). When
activities are too abstract they do not provide sufficient information for mapping a service onto them,
and when activities are too detailed they do not allow flexibility, and the usage of the detailed
activities is highly complex.

As situational enterprise applications are flexible and easy to extend, it is interesting to see how well
the technology supports scientific work-flows, for example to support genome research.

CONCLUSIONS

The topic of situational enterprise services encompasses concepts such as semantically annotated web
services and enterprise services, as well as more lightweight concepts such as widgets, gadgets, pipes,
feeds and mashups. Within the moniker of situational enterprise services service concepts are applied
to all web resources.

Situational enterprise services includes semantic annotated web services, enterprise services and other
web-based resources such as widgets, gadgets, pips, feeds and mashups. It is applying service
concepts to all web-resources. Situational enterprise services can extend current data-oriented
applications into process-oriented applications.
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TERMS

Mashup: A mini application that is primarily created by composing independent components from
various sources. Information and functionality from one source is combined with information or
functionality from other sources to create added value. After combination the result is visualized.

Web service: A web service allows remote systems to interact with each other.

Semantic annotation: The annotation of an object, relating its concepts to well defined semantics. This
allows computer reasoning about the object. A simple example would be to provide a US zip code as a
general zip code. On a higher level, the semantic annotation

could express information about the functionality of the service.

Semantic web service: A web service that is semantically annotated. This allows for machine assisted
or automatic usage of web services

Enterprise service: An enterprise service is a highly integrated web service that combines business
logic and semantics that is used to support a particular business process.

Service oriented architecture: Service oriented architecture is an approach to the design of information
systems. Within this approach an information system consists of various independent modules that
interact through exposing service interfaces.

ERP system: An ERP system is a system that supports the running of a business by maintaining shared
data and functionality for a broad range of business functions, ranging from human resources to
production planning and sales.
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