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Introduction

The SeCSE project is providing research, tools and techniques to improve the flexibility and competitiveness
of business in the early part of the 21st Century. This document outlines the vision of the project and the
context in which it is working.

The centre of world economic power is shifting. In a forward looking report in 2006 the Economist said "A
lot can happen in 15 years. At the start of the 1990s, China was largely a planned economy, and the Soviet
Union still existed. Few people had heard of the Internet and e-mail seemed closer to science fiction than
reality."!.

The statement highlights the speed of change and highlights the difficulty of prediction. In this spirit the
report then looks at the next 15 years looking at world economics but noting some important changes in the
ways that business is most likely to be conducted in a global economy. It has long been recognised in
Europe that to survive in the face of changing world economics there had to be a focus on knowledge
economy rather than the traditional manufacturing, production based economies. In a speech to the
European Parliament in 2005 José Manuel Barroso, President of the European Commission stated "The Union
is committed to investing ... to create a thriving knowledge economy. " This is a re-affirmation of a major
initiative to build a dynamic and competitive knowledge based economy started in 2000 in Lisbon and
running for a 10 year period. The changes EU based businesses must make are to enable them to be leaders
and successfully compete with other economic power blocks. To do this EU business must become flexible,
collaborative and personal, to paraphrase the Economist report. Information Technology is an important tool
for changing businesses, but more traditional methods of IT systems development are not flexible or fast
enough to satisfy business demands. There is also the well documented disconnection between a business
vision and an IT implementation to take into consideration.

Most EU based businesses have embraced Intranet and Web technologies as a new business enabler,
however there is frustration with applications built on these technologies. Business and technical integration,
speed of development and resilience are important requirements for the new generation of flexible, reactive
and personalised applications that businesses are demanding to enable them to successfully compete.

Businesses the world over are looking to Service Oriented Architecture (SOA) as the IT strategy delivering
flexibility, resilience, speed and business alignment. Applications delivered by one or many services have
many advantages as long as the services follow some basic rules. The service should be accessed only
through it's interface, it should have enough information in the description of the service to enable
application builders to understand what it does and what results it will give when used in an application. The
interface should be written to an open widely recognised standard and there should be an open repository
for the service information. This development of re-usable, well defined components that can be linked
together in different ways to produce different components is seen as the next step in the journey towards
the industrialisation of software. The SeCSE project took this starting point and looked at the likely
requirements for this world of industrial quality services, developed some futuristic scenarios and decided
what was needed to take SOA from it's early stages where integration is the only major gain to fulfilling its
promise of a new application composition model. Section 1 of this document discusses more fully these
business requirements.

The SeCSE project was concerned that SOA needed a closer linkage between business requirements and the
applications built. SOA also needed better more comprehensive descriptions of the services, most
importantly the quality of service, testing and commercial information that is not possible using the existing
standards. Flexibility would need to be implemented by allowing applications to change as they are running.
Resilience required that services must be monitored using metrics in the descriptions and be replaced with
more conformant services, again while the application is running. The SeCSE project researched all these
areas and has implemented this research in an integrated set of tools that will enable fast development of
applications based on this research. This is reviewed in more detail section 2 of this document.

! Economist Intelligence Unit. 2006. Foresight 2020 Economic, industry and corporate trends. London: The Economist.
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1. Business Requirements

1.1. CONTEXT AND PROBLEMS

According to an analyst survey, the overall enterprise application market has grown by $207 billion US
dollars in 2005 and the commercial Software is forecasted to have an annual growth rate of more than 6%
until 2010. In particular, the SOA segment appears to be making significant growth with a CAGR? of 88%
between 2004 and 2009°.
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Figure 1: Worldwide SOA Services & Software Spending [IDC 2007]

According to IDC studies, service-oriented architecture will continue to have a profound impact on the
overall market, as implementation of this architecture often requires purchasing a range of external support
services. These services include consulting, systems integration, outsourcing, application management,
support, and training. IDC projects that by 2010 global SOA-based services spending will reach $33.8 billion
US dollars.

In parallel with the high growth within software and SOA markets, new technologies for example; latest
generation mobile devices, RFID, and VoIP have raised the importance of Internet and broadband. The
emerging concepts of Web 2.0, “the internet as a platform”, and best-of-breed internet and broadband
technologies have also been influential in raising the importance of SOA within the overall IT markets. The
relative importance of SOA has also been affected by global macro-economic factors, for example;

e increasing economic globalization and competitiveness with many new entrants, new markets and a
challenging regulatory environment;

e increasing of B2B relationships between companies to bundle more elaborate products and services;

e increasing customer requirements and expectations, resulting in higher spending allocated for
service integration and meeting their needs;

e Mergers and acquisition, local legislation and regulatory initiatives and Corporate re-organizations.

The increasing ubiquity of new technologies in domestic life has increased requirements from personal or
home consumers (e.g. entertainment, home automation, sophisticated security systems, etc). This has
resulted in demand driven by communications devices, digital content purchase and exchange, powerful
multichannel electronic transactions and interoperability between devices and systems. It is also predicted
that the impending entry of WiMax technology will increase the expectations from the personal and domestic
consumer, making technology integral to everyday life.

2 Compound annual growth rate

3 IDC, Enterprise Integration & SOA Conference 2007

SeCSE Vision 4/10



2

Servics Cintric Syatem Enginmring

SeCSE511680
1.2. BUSINESS AND CONSUMER REQUIREMENTS

The massive adoption of new technology by both business and consumer has brought recognition of the
need for new software development and delivery models. A movement towards the "Industrialisation of
Software" has brought Service Oriented Architecture to the front as a potential solution. Including with SOA
other initiatives such as "On-demand software" and "Software as a Service" show that there is a growing
demand for solutions based on the concept of services that will change the traditional vendor landscape.

According to a recent survey by Forrester®, the primary use of SOA is for internal integration (83%) followed
by strategic business transformation (40%) and external integration (33%). A separate analysis by GCR®,
shows that most companies anticipate a reduction in integration and maintenance costs. These figures are
supported and supplemented by business and domestic requirements:

e agile, dynamic and automated business processes as basic requirements for enterprise survival;

e fast response to changes, monitoring the ongoing businesses, optimizing and reusing existing
systems and applications;

e manage heterogeneous systems, for data sharing and collaborative working in extended business
processes, with a special focus on business to business;

e open interoperability standards to enable information exchange;

e more quality-oriented service design to better support workflow management and the lifecycle of
business processes.

SOA is currently considered by analysts, consumers and software houses as the best potential solution for
next generation communication and a radically different view of services that will have the capability of
supporting both enterprise and home users alike.

1.3. MEETING BUSINESS AND CONSUMER REQUIREMENTS: CURRENT PROVISION

As can be seen from section 1.1 there is a potential market for SOA related products worth in excess of $30
Billion USD by 2010. This has attracted a large number of commercial organisations to make claims and sell
SOA solutions. Customers are requesting solutions and in some cases organisations are offering boxes of
SOA. In particular, the commercial markets are boosted by the business customer needs, requesting EAI
tools and middleware applications to address requirements that we outline in section 1.2

In this arena, the technology vendors are solving the “service system need” by promoting their tools as a set
of middleware-oriented applications under the name of “"SOA platform” or proposing traditional “Enterprise
Service Bus” (ESB) with SOA-extended features.

These tools support predominantly technical aspects, like

a communication infrastructure

various service interaction protocols and interaction types

addressing, security and reliable messaging

service registry discovering and selecting services from a service registry (e.g. UDDI)

static service orchestration for creation and execution of new composed services

service monitoring and management by writing the bus activities in an execution log enabling
auditing and diagnosis in case of errors

Although comprehensive according to current offerings this list forms a minimum set of technical
requirements for establishing a SOA solution. However; a SOA solution is not only a set of tools but an
architecture. In addition to tools that supply the requirements listed above, SOA demands a development
environment to leverage the full power of services as a solution. It is also significant that a number of the
technology aspects currently supported are themselves incomplete or at an early stage of
development/adoption. For this reason the SeCSE project has produced a development paradigm and
extensions or enhancements to existing technology directions to fulfil the full potential of a service centric IT
world.

* The Forrester Wave™: Enterprise Service Bus, Q2 2006

5 BEA, SOA Adoption: Costs and Benefits ;
http://www.bea.com/content/news_events/white_papers/BEA_Costs_and_Benefits_ GCR_Survey_Final.pdf
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2. SeCSE Vision and Solution

It is clear that here are gaps between the vision we have described and the current state of service oriented
technology. The vision is driving the requirements and expectations of users and developers and closing the
gap between the future vision and the current state of the core SOA technology. The SeCSE project has
developed tools and techniques that close the gap between vision and reality and puts the user at the centre
of service oriented design and development, hence the project title; Service Centric Software Engineering.
Users can work closely with the developers of service centric applications by making use of the requirements
gathering capabilities of early service discovery. Other innovations include the increased scope of quality of
service definitions, moving away from the mere expression of performance and availability to more difficult
to express commercial and business metrics. This increased capability to define more complex quality of
service enables SeCSE based applications to maintain greater resilience by monitoring these metrics,
discovering replacement services and testing and binding these services into running applications. Delivering
a set of integrated prototype tools built into an IDE the SeCSE project bridges the gap between current
technology and the expectations of SOA practitioners.

An important part of the vision is the concept of a service marketplace. This involves services being defined
and published publicly for consumption in third party applications. This is already happening in a limited way
with technology like Microsoft's Map point. For this important strategy to be implemented several barriers
must be removed. For example there are problems between conflicting or different standards, proprietary
implementations and other research offerings. Other issues that still have to be solved include security, SLA
support, electronic contracts and inter-enterprise service communication.

To help overcome many of these issues the SeCSE project deliverables kit is being offered as Open Source
to enable even small businesses to use them. There are two key parts to this strategy that will be described
in more detail in the remainder of this section:

e The SeCSE suite: An integrated development platform.

e The SeCSE Methodology: Integrated methods and techniques.

Deployment
Service Regression Testing

Monitoring Rule Definvian
Composition

2051655 ReqUIRTRNS

Figure 2: One Stop Shopping for Service Centric Software Engineering
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2.1.

MAJOR FEATURES

The SeCSE suite will be configured as a “One Stop Shop” of Open Source tools. As can be seen in Figure 1
there are a wide variety of models, protocols and engineering tools on the shelves of the shop. These tools
and techniques can be used standalone or as part of an integrated framework.

It offers all the functionality required to build service-centric systems and to manage the entire life cycle and
includes the ability to describe, compose, discover, monitor and deliver services. The tools and their
relationship is illustrated in figure 2 which describes the SeCSE architecture.

The SeCSE suite delivers the following tools and functional requirements:

1)

2)

3)

4)

5)

6)

7)

Discover services and approximate orchestration starting from business level UML use cases and
captured requirements (Early Service Discovery Suite - ESD);

Test services at both design and run time in to build confidence in the service’s functional and non-
functional features (Service Regression testing tool — RTT and Service Quality of Service
Tool - QST);

Design of adaptable composition of services conforming to the BPEL standard by means of
execution and monitoring rules (Composition Designer — CD). The design is enhanced and
facilitated by the Architectural Time Discovery tool (ASD) supporting the identification of
services specified, designing the composition and checking their availability;

Execute the new enriched BPEL services in the SeCSE run-time environment by offering
negotiation, binding and re-planning mechanisms as well as run-time service discovery;

Describe dependable services by means of facets expanding the semantic descriptions. A core set
of facets is provided by default but it is possible to extend and customise these facets according to
the specific customer needs;

Monitor delivered service-centric systems for compliance with functional and non-functional
requirements to offer a basis for providing service failure recovery mechanisms that allow business
continuity. The monitoring mechanisms work both at process level (loose monitoring) and at single
operation level (tight monitoring)

Expose services in different repositories (SeCSE Registry, UDDI, ebXML, etc.) by means of a
delivery manager offering push/pull policies, community of interest creation and a flexible and
extensible infrastructure to federate registries.
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Figure 3: SeCSE architecture

2.2. BENEFITS

The SeCSE Suite runs on various platforms including Microsoft, Linux and Solaris and is 100% Web based. It
will also offer an integrated platform (SeCSE Development Environment) that integrates all the features
previously mentioned in a unique environment accessible using any browser and, potentially, without the
need to install anything locally.

Which benefits can you expect from the SeCSE suite and methodology?

Fast and unified development

o Unified service engineering: A definition of one single unified process and integration of all tools will
help to solve interoperability and integration problems.

e Full service specification to enable service specifications through the notion of service facets and a
clear service conceptual model.

e Ensuring service behavior stability through the integration of service tests into the service lifecycle.

Resilient systems
e Discovering services anytime and anywhere: Support of service discovering mechanisms during

design and runtime.

e Creating self adaptable service centric and hybrid systems to provide most flexible systems to the
end user.

e On demand distributed and heterogeneous publication by federated and distributed registries.

Flexible and customizable service supervision
e Easy to define and highly flexible service monitoring facilities.
o Integrated SLA Life cycle that supports Service Level Agreements (SLAs) from definition over
negotiation to monitoring.

It's free!
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The results of SeCSE will be published as Open Source Software (http://secse.eng.it) under a BSD-style
license (http://secse.eng.it/Licenses).

2.3.

The main goal of the SeCSE project is to prepare the ground for new types of end-user service economies
where innovative players (including emerging service SMEs, but also telecom operators, or individuals) own
the software infrastructure and tools to easily create and deploy new types of e-services. With the adoption
of the SeCSE methodology, a whole range of different technologies, standards and development paradigms,
will be brought together.

STAKEHOLDERS

From the stakeholder point of view, it is important to understand how SeCSE will enhance the delivered
products along the value chain. The IT and telecommunication markets, will be interested by new
opportunities for service developers, service providers, service integrators and service consumers. At the
same time, new enterprise roles will be likely to emerge: innovative strategies will be promoted and brought
to life as “"Web Service-enabled” business models [Gartner, Hype Cycle on Emerging Technologies]. The
deployment of service centric solutions may affect the overall industry, embracing a wide range of
enterprises and individuals:

e Large companies could easily implement effective internal sets of services and react quickly to
market changes by creating value, increasing the co-operation between the different business units
and aligning the IT systems to any strategic route;

e SMEs could integrate with larger supply chains, improving their competitive edge in their market;

e Small businesses or even individuals could economically turn their specialism into a service which
may be consumed by other individuals or companies.

In principle, any sector could be reached by the deployment of service-centric systems; however, the vertical
markets able to extract more value will be those now focused on end-to-end process automation, resulting
from the critical need for system interoperability, as shown in Table 1, i.e. Telecom, Finance, Public sector
and Automotive.

Stakeholder Major Value Mindset Major Interests Constraints
Fast time-to-market Innovatlgn orlent_ed e-services industry, Extreme
. sector. Fit well with : o
Telecom solutions and B2B - . multi-channels competition
. the idea of selling L . .
scenarios - applications. without barriers.
services.
Reach more . Reuse of critical and
. Understanding the -
i authorized users . well tested applications. |, . .
Finance & . ) - need of alignment : High security
with a diversity of X Reduce the risk, cost, .
Insurance between business . ) - protection.
data sources for and time of financial
- : processes and IT. ;
decision making transactions.
Increasing offer of  |Looking for low cost |Integration of legacy Legal and

Public sector
(eGOv, eHealth...)

online services and
cost savings

solutions and
software reuse.

systems, overcome of
vendor lock-in.

organizational
constraints.

Automotive and

Automation of the
failure systems
reporting and

The automotive
industry is usually a
pioneer and early

Increase the offer of
services to end-users.
Achieve efficiency and

Performance and
availability are

Transportations |communication adopter of new L o
. . optimization in the critical.
among mobile on- production methods supply chain svstems
board devices and technologies. PPl y
Table 1 Relevant sectors likely to adopt SOA solutions
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In the same way, beside value chain and vertical markets benefits, also the internal enterprise organization
could benefit, thanks to different stakeholder profiles®. Because of the architectural approach abstracting
broad, heterogeneous IT systems and applications, the adoption of SeCSE will touch many different
individuals and groups within the same company, as briefly presented in the Table 2.

Stakeholder Major Value Mindset Major Interests Constraints
Maximizing agility Favor multi-capability
Enterprise gnd minimizing They see easily the prodl_Jcts over single- Simplicity of the
: incremental IT long term function products. X
Architect/Tec ! solution.
- cost, reuse, advantage of the Interest in long-term
hnical ) . . Reduced vendor
manager conformance to adoption of a SOA | architectural solutions. dependenc
9 current standards | architecture Integration across P y:
or regulations technology boundaries.
They don't see
XML and Web
Services as a part
I of a distributed,
Network Application and agile computing Concerns about
X network - Impact on network
Operations infrastructure, but . network
performance and . traffic.
managers o rather as a foreign, performance.
optimization )
alien body that
must be dealt with
in a controlled
manner.
Mainly concerned
with defining
policies that meet | Defining policies that
. . with established meet with established
Security and | Web Services
. . . corporate corporate governance T
Policy security, Quality - Security issues
Managers of Service governance requwe_:ments or
requirements or emerging IT policies and
emerging IT procedures
policies and
procedures.

Business Process

The can see the
need for a new

the application

and maintenance
of systems that
expose Web
Services

Business and miﬂ?_%ir:::eti business model Streamlined business
IT executives, | . - driven by processes, ability to Short term vs.
. integration, . :
business improved collaboration and, | perform entirely new long term ROL.
analysts pro partnerships, as tasks or functions
usability and X
. well as internal
customer service. | . )
integration needs.
Directly
responsible for a
significant part of
Application EﬁlClgncy and Fhe . Simplify integration on a | Limited budget
effectiveness of implementation . ) i
developers point-to-point basis. control.

Table 2 Enterprise Stakeholders

¢ Zapthink: Who is the SOA buyer?; http://www.zapthink.com/report.htmI?id=ZAPFLASH-09162004
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