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1. Introduction

Our economy is becoming more and more based on services, and these services are becoming more and more digital in nature. Advancement in information technology allows business services to be produced and delivered in completely new ways. This movement leads to a whole new playing field worldwide in the delivery of services in digital form. Since the digital delivery of services is not anymore dependent on time and place it will lead to further restructuring of services, which may be called Services Engineering. Innovation in production and delivery of services provides dramatic new opportunities for organizations, both in the private and in the public sector..

An important driver for these developments is Software as a Service (SaaS) or “Cloud Computing”. In this Strategic Research Agenda, the term SaaS defined as follows:

SaaS refers to a service delivery model where remote componentized services are accessible through a software interface and can be combined to create new business  services  delivered via flexible networks  

In this definition, several aspects are important:

· The (componentized) digital services can easily be combined 

· By combining service components in novel ways it is possible to create new value-added services and new business models.

· The ICT infrastructure needed to invoke the componentized digital services enables also the delivery of  business services.

Research on SaaS is therefore very much a multidisciplinary area where aspects like software quality, business modelling, security, architecture, legal and many other areas have to cooperate to make the innovation in real life possible.

The ICT Innovation Platform Software as a Service (IIP-SaaS) is created by ICT Regie
 as a way of organizing the community around SaaS. The goal is to build this community further by setting priorities and creating projects for and with the parties involved.

The purpose of this SRA is to create a roadmap for research on SaaS. The roadmap is focussed on the areas where the economy of The Netherlands can profit as much as possible. Its purpose is to stimulate cooperation between all parties in the community on the most important research issues. This document is a product of this community as well as a beacon to unite and steer research and innovation projects.

This document is structured as follows:

· Chapter 2 provides an analysis of the current situation with respect to services and SaaS. Moreover, it gives an optimistic and pessimistic scenario how the role of SaaS will develop and influence society. Based on this analysis, implications are given on the course of research.

· Chapter 3 deals with the most important research questions. These questions are very much based on current research agendas like Nessi, Jacquard and an earlier document (entitled Roadmap SaS). However, the focus is now on the areas most important for The Netherlands. In Chapter 4 examples are given of ongoing and committed research and innovation projects dealing with SaaS.

· Chapter 5 describes the roadmap on the knowledge discovery and development of SaaS. This roadmap does not only cover topics of research, but also pans for technology transfer, education and community building. All these areas are needed for the development of a new profession of service engineering.

· Chapter 6 discusses how to set up the technology transfer. Chapter 7 deals with the development of curricula around service engineering in order to create a better flow of knowledge between academia and practice.

· Chapter 8 deals with building the community that will drive the priorities and will set the direction for the development of service engineering as a professional discipline.

2. Analyses and scenarios

2.1. Analysis of the importance of SaaS

In this section an analysis will be provided of the priorities set by the government for the next decade as well as the trends in demand for certain services from customers and business. The emergence and development of SaaS can significantly contribute to fulfil these goals. In this first section, the potential contribution of SaaS will be analyzed.

In the ICT Agenda 2008-2011, the cabinet Balkenende IV presents its vision concerning the  future developments of the society and the economy, to the extent where these are supported by ICT. The government continues with the initiative of previous cabinets, to represent the frameworks for ICT policy and implementation into a single periodically updated agenda. In this ICT agenda, a number of ICT priorities are set for the next few years, which will subsequently be discussed briefly.

2.2. Current ICT priorities of the government (ICT Agenda 2008-2011)

Electronic services provided by the government 

The provision of online information and services from the government to citizens and business has been an important issue for a number of years. One of the reasons is the reduction of administrative expenses for companies, citizens and the government. However, the implementation and adoption of the services still lags behind the plans. The basic electronic services should become available for all citizens and businesses in the next few years. 

Interoperability and standards 

As the user (citizen, employee in public or private organizations) expects more and more services and applications to be available through flexible networks, it is highly important that the underlying services and information can indeed be provided. In order to warrant the necessary interoperability of applications and services, (open) standards are required. With respect to public services, the government will push for stronger application of certain standards set by the standardisation office. 

Societal domains and ICT 

In order to eliminate a number of bottlenecks in social areas like healthcare, education, security etc, innovation in those domains is a necessity. ICT can play an important role.

Service innovation and ICT 

The service sector in the Netherlands offers great opportunities for growth and exports because of the growing trend of services liberalisation at the global level. Therefore, it is necessary that the internationally advanced service sectors in The Netherlands continue to innovate. Innovation of services is also indispensable to significantly increase labour productivity, in order to ensure our future level of wealth. Service innovation supported by ICT is expected to contribute to fulfilling that goal. The government does, therefore, encourage service innovation with the support of ICT.

Summary of vision in ICT agenda 2008-2011 

The Netherlands, as innovation and services-oriented country, should become leading in this development, in order to maintain a leading position in service and trade. Therefore, investments are required for new, mostly digital services. It is expected that in the next few years more and more services are provided through the internet worldwide. It is important for the Netherlands to be in a leading role with respect to this development. This is not only desirable from an international economic perspective, the development of improved digital services is also necessary to cope with bottlenecks in social fields, including healthcare and the growing demand for highly skilled workers. It is important to realize that the currently demanding users are used to increasingly higher quality of services

2.3. Current trends and demands from business (Roadmap SaaS ICT-Regie 2007)

Companies are increasingly focussing on their core business while outsourcing non-core activities to specialized companies. The main reasons for outsourcing are cost savings and the absence of the necessary expertise. Software management is a clear example of an activity, that for many organizations is not considered to be part of their core business. This has led to the emergence of application hosting, Application Service Providing (ASP) and the modern successor thereof, Software as a Service (SaaS). 

Another noticeable trend is the unbundling and flexible composition of services. As a result of intense competition, increasing complexity of business processes and changing customer expectations and demands, organizations demand flexible support of their business processes by means of ICT. As a result, ICT demands are more and more shifting towards fulfillment of specific needs of the customer instead of generic solutions. Until recently, services or functions were combined into a fully integrated solution for the customer. Currently, an opposite trend can be identified towards development of generally applicable services, which can be composed into new services that are specially tailored to the needs of the customer. From a technical perspective, this trend is clearly visible in the emergence of service-oriented architectures (SOA): software is less frequently offered in the form of large monolithic applications, but as a composition of smaller reusable software services instead. Service Oriented Computing (SOC) as a software development method can be seen as continuation of this trend, where SOA offers the architectural frameworks for SOC.

Current trends and demands in Healthcare 

In healthcare three major trends can be identified: 

· decentralization of healthcare (with more focus on selfcare), 

· prevention of diseases and increase of life-time comfort and

·  improvement of therapies. 

From the perspective of ICT, service innovation is a major challenge. ICT promises safer and more efficient processes, streamlining administrative processes and a centralized position of the care requestor instead of the care provider. In the Roadmap SaaS study of healthcare the key question is how software (as technology enabler of information and communication in healthcare) could and should play a role.

Current trends and demands in Financial Services

With respect to financial services, a number of trends can be identified as well. Work activities are increasingly spread geographically and assigned to parties that are specialized in these activities, in order to facilitate cost reduction. In addition, financial products are more often assembled out of multiple other (financial) products. Banks are offering an increasing number of complementary services, which implies an increase in complexity and diversity of products as well. Furthermore, new market channels emerge, as an increasing number of outlets are being used for the sales of financial products, among others supermarkets and retailers.

Another major issue in Financial Services is compliance and regulation. New regulations (Basel II a.o.) and standards (SEPA) make it a requirement to enable a larger transparency and more data and information exchange.

2.4. Recent technological development of SaaS  (Roadmap SaS ICT-Regie 2007)

The ICT market is currently experiencing a transition, in which software is no longer provided as a product, but as a service. This transition is already deployed in the nineties by Application Service Provision (ASP), in which software packages are offered online. This development has arrived at the next phase, in which the service offered is no longer a fully integrated application, but a small software component that can be invoked in runtime. Using these software components as building blocks, new software services can be configured in a simple and fast way. 

The key difference with current practices in SOC is that in SaaS only the functionality of software components is delivered to the customer. Traditionally, software applications were installed on the machine of the customer. With SaaS, such components are deployed remotely. Precisely this feature offers unprecedented opportunities for organizations, such as increased agility by preventing vendor lock-in and / or legacy. The service-orientation includes the feature that the functionality of several components can be composed to obtain more complex functionality, to create new business services.

2.6 Business implications of SaaS

The modern day trend towards focus on cost efficiency is supported by SaaS by offering specific functionality of software applications as service to the customer. The infrastructure developed to facilitate SaaS may enable various service providers to offer competing services to customers, resulting in an increased availability of different services as well as reduced cost (due to competition and economies of scale). Furthermore, development investments and maintenance expenses are reduced from the customer point of view. However, as often in ICT, these technologies may also lead to monopolies of certain service providers. Such possibilities can be a reason for deeper research driven by the needs of customers, government, or business.

In addition, the shift towards a more central role of the customer is supported by SaaS, due to the opportunity to compose more complex services out of several smaller services. This way customized services can be provided according to the specific requirements of the customer. Demand driven service provision is, therefore, supported by SaaS. 

Finally, electronic availability of services – which currently receives a high priority at for instance the government – is supported by the implementation and adoption of SaaS. Customer specific customized services can be made available at any moment.

2.7 Scenarios

Optimistic and pessimistic scenario on the growth and importance of  SaaS in the future

There are many dimensions, in which future scenarios can be developed, each with their optimistic and pessimistic variants. Out of the multitude of dimensions, the following dimensions are explicitly mentioned in this analysis:

· International legal framework  and trade liberalization

· Technological innovation and adoption in society

· Challenges to research

· Service engineering as a discipline

· Business service innovation (incl. Cross-sector cooperation)

· Labour productivity and effects on Safety, Health, Environment

Optimistic and pessimist scenarios for The Netherlands can now be sketched along these dimensions (inspired by Nessi SRA).  

International legal framework and trade liberalization

In an optimistic scenario, new legislation in the EU (SEPA, Service Directive) as well as in the WTO favours international trade of services. An open economy, such as The Netherlands, benefits from this legal framework, because entrepreneurs from The Netherlands are successful in increasing their export. In a pessimistic scenario, the open economy is vulnerable to new entrants providing services from developing countries which increase imports without increasing exports. 

This dimension calls for economic and business research in the field of digital services in relation to the legal framework. Moreover, the knowledge acquired in such research should be available for government negotiators in EU and WTO contexts.

Technological innovation and adoption in society

In an optimistic scenario, the application of innovative technologies makes worldwide trading of services more easy for international growth of the Dutch services economy. The societal characteristics of the Dutch market pushes this market to become an early adopter for new ICT-empowered service concepts In a pessimistic scenario, the complexity of our networked society grows beyond imagination. Companies can no longer rely on traditional instruments to find and serve customers.

This dimension calls for research into software engineering principles of SaaS. In addition, research is needed into the effect of innovative technologies on the society and in technology adoption models. Factors influencing the adoption of technology, such as ease of use and social acceptance of technology should be taken into account by innovative private and public organizations when moving to SaaS.

Challenges to research

In an optimistic scenario, the academic Community in The Netherlands manages to bridge the gap between software engineering, information systems, and surrounding academic fields such as business, economics and law. Moreover, the research is sponsored by public and private organizations who are actively involved and who need the results. In a pessimistic scenario, there is no academic community that shares a common mission to understand the core issues of the services economy, or how to press forward. There are no effective knowledge transfer mechanisms from research to service companies. This will seriously harm the innovative capabilities of the Dutch society.

This dimension calls for joint research between software engineering and information systems, including participants from business, economics and law. Empirical research in practice should be combined with theoretical work in service and software engineering.

Service engineering as a discipline

In an optimistic scenario, the process of service development and innovation is further professionalized. The professionals are known in the field because they can bridge the gap between business and ICT. In a pessimistic scenario, business service engineering is decoupled from service engineering in ICT, and there is no acknowledgement of the need to bridge the gap. This would mean that SaaS remains in the technological domain and would not lead to strong business innovation.

This dimension calls for the establishment of a strong community of practitioners and development of curricula in academia and at higher vocational education institutes.

Business Service Innovation (incl. cross-sector collaboration)

An optimistic scenario will show a real focus on people-centered design of services leading to the opportunity for differentiated and radically new service concepts. ICT acts  as enabler for disruptive change in business models and creates new market space for new value chains. Moreover, service innovation goes across the traditional boundaries between sectors. A pessimistic scenario will show that the process of service development and innovation needs to be further professionalized. ICT developments introduce common challenges, e.g.: trustworthiness of identity, data, partners. Also, cross-sector innovation turns out to be very difficult in the pessimistic scenario.

This dimension calls for research and education into business service engineering. The cross-sector issues require also that demonstration projects are not confined to the classical sectors (such as e-health and e-government), but cross the boundaries related to the sectors.

Labour productivity and effects on Safety, Health,  and Environment

In an optimistic scenario, SaaS will allow for an increase in labour productivity, because less services have to be delivered in face-to-face meetings. Therefore, these services can be automated or will be delivered in a decoupled way (e-mail, teleconference, …). Some of these modes are currently investigated in new forms of telecare and telebanking. These modes allow  productivity to grow, and reduce the burden caused by labour on issues as safety, health and environment.

In a pessimistic scenario, new forms of service delivery as in telecare are merely new channels of communication, but do not lead to real change. The possibility that the pessimistic scenario becomes true requires experiments, prototypes, and a professional community interacting with academia.

3. Phasing 2008 - 2016

	 
	2 years
	4 years
	6 years
	8 years

	1. Research
	Large KP7 projects

Dutch research projects on the way
	First results to be used in education and business
	Results KP7, new projects with Dutch universities in the lead
	Hotspot of SaaS research

	2. Education
	Short courses for professionals and influence on current curricula
	Start curricula development service architect
	Start education based on curricula
	Internationally known

	3. Valorization 
	Demonstration projects with business and technological inst.
	Established and sustainable testbed for new pilots
	Established testing facility for new applications
	Hotspot for the implementation and testing of real life SaaS applications

	4. Guilds
	Start with organizing the professional and academic community
	Known and used as communication platform and steering priorities in the field
	Most users are member. Strong involvement from professional and academic field
	


1. Research

Long term goal is to become a leader in research in the application domains of Finance, Health and Government SaaS services and be recognized as such internationally. This leads to the following milestones:

· 2 years

· Service Innovation and SaaS is an important topic in EU projects. Goal of IIP-SaaS is to facilitate Academia and Business to play a leading role in EU projects. This is done by working together with Nessi with a focus on filling in the application domains. After two years this will lead to participation in several EU projects.

· 4 years

· SaaS is a field where developments are initiated from Academia as well as from Business. After four years several joint research projects between academia and business will have led to the implementation of new concepts and technologies in practice and Business is an important source for setting priorities of new developments.

· 6 years

· After six years Dutch consortia will be more and more recognized as leaders in the field of SaaS. They wil lead several EU projects that are founded by Dutch consortia’s of academia and business. <teveel academia>

· 8 years

· After eight years The Netherlands will be a hotspot of research on SaaS in Europe. Several Universities will have programmes focussed on SaaS in a variety of technical, legal, social and business oriented subjects. Focus is on the multidisciplinary cooperation between universities and business.

2. Education

The long term goal is to create a strong education on SaaS and related issues, focussed on academic as well as practical advancement in businesses. Since SaaS is a field that is focussed on what works in practice this interaction between the academic and practical field is important

· 2 years

· Education starts with a focus on courses for professionals in the field. Through these courses new knowledge can be used by businesses and cooperation on what research is important can be established in an early fase.

· 4 years

· After some time the focus on education changes to the regular eduction on universities and professional education. More and more SaaS issues are part of the curricula and the outline of a separate curriculum of Service Architect will evolve

· 6 years

· The first curricula for service architect are established as a multidisciplinary field.

· 8 years

· Internationally known

3. Valorization

SaaS is a multidisciplinary field where a focus is on what will work in practice. Therefore a strong cooperation between the different flavours of academia and business is important. Through technology transfer new possibilities for business are created but it also will lead to new knowledge on the application of these technologies. Therefore technology transfer is an important field in SaaS. This cooperation between the different academic disciplines and with business must have an organisational component to facilitate the complex partnerships needed.

In order to structure the cooperation and coordination a platform will be created. Goal is to work together in a multidisciplinary environment and create joint testbeds to be able to profit from each others work.

Goals of valorisation are:

· 2 years

· The organisational structure is established and most parties working on SaaS research are involved in varying degrees. First testbeds based on research projects from partners are established. 

· 4 years

· Several testbeds are continuously available to the partners to test new developments and create a platform to cooperate in research projects from different academic fields as well as from business. Business will start to use the testbeds as an infrastructure to test new solutions and models before going to market. There will be a formal structure where the involved parties from academia and business will be the stakeholders.

· 6 years

· After six years the focus will be more and more in the real life implementation of new developments. SaaS will have grown in importance in business and therefore in economic importance. Services will be closer to the market.

· 8 years

· With SaaS the focus of testing will go from testing  in isolation to testing with integration. For the focus sectors Finance, Health and Government test environments will be established that hold current status of the ICT and Service infrastructure of the sector. Examples are payments, health records and such. Based on this default infrastructure it is possible to test new services in relation to how they will function withing the current infrastructure

4. Guilds

A strong professional community is important for SaaS. The interaction between academic research, the practical use of new developments and a focused education is key for the economic spin-off. The Guilds are an important area to create this interaction.

· 2 years

· An entity is created where people from business as well as from academia come together to discuss SaaS topics and exchange knowledge

· 4 years

· The guild has become a stable platform to exchange information between academia and businesses. It starts to function as the main platform for setting priorities and cooperation between academia and business

· 6 years

· The majority of the SaaS professionals are member of a guild and there is an active group of people driving the community.

4. Research subjects and questions long term

 SHAPE 



SaaS is a field that must be based in practice. The goals is not as much to find new knowledge but to find new knowledge that works in practice. Als, the field is very much multi-disciplinairy ranging from informatics to business science and legal issues.

Overall goal of this SRA is to create a common understanding of the important opportunities for research and innovation projects in the Netherlands. Therefore, priorities should be focussed on creating the best competitive position for the Netherlands. The Dutch economy consists for more than 70% of services. For that reason, our focus is on strengthening the economic sectors that will benefit greatly from SaaS developments, viz. Finance, Health and Government services.

More specific goals are:

Creation of a context for innovative projects in SaaS services in the Netherlands:

· Identification and authentication infrastructure for doing business (digital passport) as well as creation of a legal framework that stimulates SaaS services

· Talking a leading role in the verticals of Nessi by focussing on the application domains and business oriented approach

Focus on the domain specific areas that are important for the implementation of SaaS

· Finance: Delivery of specific services that integrate in a chain of services of other companies and thereby creating new export opportunities (less end to end and more highly specialised atomic services)

· Health: making possible the networked health care by flexible integration of specific health services around the person

· Government: Increasing the efficiency and effectiveness of the government processes by integrating the different services from the different government bodies around the demand of the citizens

Coordination between academia and between academia and businesses

· to make it easier to try, test and innovate SaaS services for companies

On a broad level we distinguish three areas that are relevant to SaaS. These are “Service Engineering”, “Service Software” and “Service Transition”. Service engineering deals with the broad business issues involved around SaaS. Focus is on the use of SaaS solutions. Service software deals with the technical aspects of delivering SaaS solutions. Service transition deals with the complex transition that many companies need to make to be able to take advantage of the possibilities of SaaS while mainaining investments in current systems.

Below a short description is given of each area and the challenges that need to be undertaken in research for the future.

Service Engineering

Service engineering deals with the analysis, decomposition and synthesis of services from a business point of view. This also involves a clear view on the possibilities of SaaS technology and all surrounding implication like legal issues, economic impact, service levels, etc.

Many of the issues in these areas need a multi-disciplinary approach from a variety of fields like:

· Business science on design of new business processes

· Law in relation to aspects like liability and intellectual property rights

· ...

Service Engineering deals e.g. with the following issues:

· Design of new services including architectural approaches

· Interoperability on a business level

· Contracts and service levels

· Business models and pricing structures

· Valuation of SaaS businesses

· Liability and other legal aspects in delivering SaaS services

· Dependencies based on network effects by delivering services through other services

· Alignment of business and ICT

· ...

Service software

Service software is focussed on how to realize SaaS solutions on a technical level and the implications that they have while in operation. As such this area relies very much on informatics research including surrounding fields like security.

Service Software deals e.g. with the following issues:

· Building service software

· Delivering and maintaining, including ensuring service levels

· Authentication and other broad security issues

· Interoperability on a technical level (software as well as data)

· Network effects and science of complexity

· Compentisation and integration aspects of software

· Scalability of (a network of) components

· ...

Service Transition

Most companies have extensive investments laid down in their current system. Starting all over in a new field is something that is simply not possible. New developments like SaaS need to be able to co-exist for a long time with older, less flexible systems. The migration path from current systems towards SaaS is therefore crucial for its success. This not only from a technical point of view (software and systems) but also from a business point of view. Delivering componentized services and relying on partners to deliver important functionality leads to new type of organisation with different capabilities and psychologies.

Service Transition deals e.g. with the following issues:

· How can organizations migrate from the current situation to networked services 

· How can a high performance of heterogeneous environments be realized?

· How to overcome transition issues

· Organizational changes

· Governmental changes (policies)

· ...

Looking at the current research agenda’s of Roadmap SaS, Jacquard and Nessie than it can be seen that there is fairly little attention to this issue

As a first direction towards the contents of the SaaS research program, three sectors of the Dutch service economy that can play a potential role in Software as Service have been investigated. IIP-SaaS has proposed to consider the following sectors: health care, financial services and the government sector. 

5. Innovation projects

 SHAPE 



6. Valorization

 SHAPE 



Focus on “making things work” in real life

In order to achieve the knowledge and results as described in the previous sections, business and educational institutions will participate together in research projects. The focus of these projects will be dedicated to practical applicability and highly driven by the questions from the market sectors. The further development of future scenarios and implementation scenarios will be a part of this. 

Whenever demand leads to fundamental research questions, additional fundamental research projects will be launched as well. The study must, however, continue to be strongly demand driven, to warrant the added value for the sectors. The scenarios will be developed in close cooperation with the three sectors – healthcare, finance and  government – and potentially other sectors, which are potentially sufficiently interesting for the purposes of SaaS. Based on these scenarios, pre-competitive demonstrators will be developed on project basis. These demonstrators will reveal the added value of the knowledge and research results of the SaaS progam. A platform has to be created that takes care of the coordination and cooperation between the involved parties. The creation of SaaS solutions involves knowledge from so many fields that cooperation is crucial for the real life success of the research. The main goals for this platform are:

1. Developing scenario’s of future services within the sectors that are able to guide the SaaS research project.

2. Executing the themes as described by the roadmap to develop the knowledge, which is required to facilitate SaaS.

3. The arrangement of a testbed, in which knowledge and results can be applied, validated and demonstrated within the developed scenario’s.

4. Transfer and warrant the knowledge and results for all SaaS partners and other stakeholders, both local and international.

A testbed will be developed to validate, integrate and demonstrate the results of the SaaS research project.

Several types of results will emerge from the SaaS research project, including advanced technology, methods and models, and innovative services.

In order to validate, integrate and demonstrate these results, three distinct types of testbeds will be arranged:

· Testbed Advanced Technology. 

This testbed contains innovative technological components, in which new types of services can be realized.

· Testbed Design and Analysis. 

This testbed comprises methods, models and demonstrators, which are related to the design and analysis of the new services.

· Testbed Innovative Services. 

This testbed comprises innovative SaaS-based applications, which can be important for the investigated sectors.

A critical success factor of the research program is the extent to which the gained advantage in the SaaS program can be made clear to a number of the target groups. Three types of target groups can be identified: knowledge institutions, business and governmental institutions. 

In addition, three different ways of achieving transfer of knowledge can be identified: 

· Dissemination: this is the active provision of results of projects to the rest of the world, for example through a website with results, through articles at conferences, through periodical publications and / or through interviews in magazines. 

· Outreach: this is transfer of knowledge targeted to specific audiences. Through policies is determined which results are offered, for example, to develop new initiatives with these audiences within or adjacent to the SaaS program and the NSEL. 

· Valorization: reasoning from the knowledge perspective, this concerns the determination of added value for the target group. Hence, the value of the results and knowledge will be determined by the receiving target groups in an interactive and practical applicable way. 

7. Curricula recommendation

 SHAPE 



The introduction of SaaSaaS requires new knowledge concerning architecture, structure and technology. The knowledge intensive society as is currently emerging in the Netherlands and the objectives that are stated at European level require research and educational institutes to fulfil the demand for knowledge and education in this field. Therefore, a clear and tight alignment of relevant educational curricula – which include short courses for professionals, education for service engineer and education of service software in ICT education – is a necessity. Knowledge concerning architecture, structure and technology should be part of training for professionals and service engineers, professional education and academic education. However, the process of integrating service engineering knowledge within the educational curricula requires a careful planning, in order to facilitate a smooth and timely introduction of the indispensable expertise and skills with respect to SaaS. 

The shift towards SaaS and the implementation in business requires at least sufficient knowledge of the professionals in the fields. In that respect, professional training has a high priority, in order to ensure a fast availability of experts in the field. Next, a planned introduction and management of educational adoption of the SaaS technology is necessary. In the past, both academic and professional education fell short with respect to alignment with requirements from the business. An clear example of this mismatch can be found with SOA. Although there is a very clear trend towards SOA and service-oriented redesign of legacy systems, academic education still does not provide sufficient knowledge and skills concerning this subject. In order to prevent this mismatch in the case of SaaS, a well managed introduction of service engineering as an expertise is inevitable. 

8. Community

 SHAPE 



Appendix

Relation to Nessi, Roadmap SaS and Jacquard

Below the areas from Roadmap SaS, Jacquard and Nessi are given in relation to the area Service Engineering

From Roadmap SaaS:

· Business-economical aspects,

· Governmental and legal aspects,

· Transparency, monitoring and enforcement,

· Architecture and service engineering. 

From Jacquard:

· Alignment

· Integration and Exploration

· Architecture

From Nessi:

· Provide a flexible infrastructure to support the networked economy.

· Define open architectures for intranet- to internet-scale service delivery.

· Provide coherence to the composition of uncoordinated services across all layers and all providers.

· Ensure social, economical, legal and cultural viability.

· Pave the way towards the collaborative executable enterprise.

· Provide the business context for services in hybrid service-based systems.

Below the areas from Roadmap SaS, Jacquard and Nessi are given in relation to the area Service Software:

From Roadmap SaaS:

· Identification and security,

· Interoperability.

From Jacquard:

· Configuration

· Integration and Exploration

· Componentisation

From Nessi:

· Add the dimensions of knowledge to the interaction between user and (business and societal) services. 

· Provide end-to-end trustability in hybrid service-based systems.

· Materialize the ubiquitous service availability.

Curricula recommandation will be based on previous examples of fields like logistics. A workinggroup will be setup for this with the involvment of people responsible for current curricula develpment 





To be added later





This chapter will be further refined in a workinggroup with a strong involvment of the technological institutions, together with academia and business
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At the moment content of this chapter is mainly the pointer to current sources. Content will be further developped in working sessions with the community. End result must be a detailed list of research areas and questions relating to the most important challenges of SaaS.





Based on the research questions in the previous chapter this will be filled with current projects working on these subjects and the outline of future projects that will build further in these areas
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