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Abstract. More and more companies are realising that busiisekest carried
out in project-based virtual alliances and are nisiteely networking and
collaborating with partner companies. This requizesvergent, adaptive, and
interoperable IT environments ready to support ilfllex loosely coupled
networked enterprises, anywhere, anytime - regssdlef heterogeneous
systems and applications in use. In this paperethaodology for gathering and
analysing user requirements is applied which iscifipelly tailored for
incorporating multi-party views such as necessany the development of
collaboration platforms to support virtual alliasand to prove its significance
in a real-world case study. The work presenteceifopmed within the SPIKE
project, focusing on the technical, methodologarad organisational support of
short-term and project-based business alliancesekeet organisations of all
types and sizes.

Keywords: collaboration, networked enterprise, virtual aliencollecting and
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1 Introduction

Today's organisations face big challenges suchabmlysation, shorter innovation
cycles, increased competition, and the negativeceffof the current financial crises.
To continue being successful on the market and o¢biese sustainable
competitiveness, organisations have to adapt thays of doing business. Moving
from entrenched thinking and practice to flexibhel @agile business networks in terms
of virtual partnerships across organisation's hardeith anybody, anytime and
anywhere represents an extremely promising waylHig is also diagnosed by recent
surveys done for example by AT&T [2] or the Gartrgeoup [3]. Both predict a
significant increase of virtual business alliane@song partner organisations in the
near future. In most economies, small- and medizeds enterprises (SMES)
represent the biggest fraction of enterprises. ikstance, in the European Union,
SMEs comprise 99% of all companies [4]. Virtualtparships enable them to open
up new business opportunities, to stay competitind thereby to better manage
existing and upcoming challenges. Frequently, SMEesspecialised and extremely
innovative in particular areas but are restrictedoffer their services to local
customers only. Acting in virtual partnerships —r fexample, with larger
internationally-acting enterprises — may enablethe provide their competencies on
a larger global scale and thereby to enter new etsrk
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Successful virtual collaborations depend on difieréactors such as skilled
employees, integrated processes and extensivef ugeronation and communication
technology (ICT) [5]. Although ICT has been ideisif as an essential aspect for
virtual partnerships by several authors (for exanp] or [7]), currently available
technologies still lack powerful integration of Beigeneous environments across the
partner sites, support of interoperable businessgss management, the potential to
execute inter- and intra-domain workflows, the siégand trust of the collaboration
platform, and a proper user- and access rights gesmnent across domains. To
overcome the situation and to provide an integratédtion for collaboration support
are hence the goals of the SPIKE project.

The main goal of this paper is to apply a methagiplior gathering and analysing
user requirements which is specifically tailored ifocorporating multi-party views
such as necessary for virtual alliances and toeits/significance in a real-world
case study. The remainder of the paper is struttase follows: In section 2 we
present an overview and the vision of our SPIKEqmto This is followed by the
applied methodology for requirements gatheringtigec3) and a general discussion
of the SPIKE requirements (section 4). Section btaios the prioritisation of the
requirements according to their importance andifsigmce in the SPIKE project.
Finally, section 6 concludes this paper with a grbpgtatus report and an outlook on
future work.

2 The case of SPIKE

The goal of the SPIKHSecure Process-oriented Integrative Service strivature
for Networked Enterprises) project is to delivesadtware platform for the easy and
fast setup of short-term (up to about 6 months)jept-based and loosely coupled
business alliances among partner organisations. SPE vision includes a 3-
layered architecture of a business alliance (sge ). On a top level, all the
organisational and legal prerequisites, which aeeessary before the business
alliance may start, are negotiated. The second Isvihe conceptualisation of the
business alliance. Usually, a project-based cotktimn starts with a common goal of
all alliance partners. In order to reach the gadhigh-level strategy is agreed upon
among the alliance partners, which in later stepfuither refined into a detailed
business process specification. The responsibitity the different parts of the
business process is shared among alliance parnershe partner having the best
qualification for a certain task may be in chargeits accomplishment. Developing
the global strategy and further refining it intdetailed business process specification
is the second layer of the SPIKE architecture. La&jethe SPIKE service layer,
consists of mapping instruments responsible forgasgy proper (web) services to
business process tasks, particularly retrievingcsag, orchestrating, managing and
executing them in a controlled way. Layers 2 andr@ supported by the SPIKE
technology. In particular they are supported byweh) service specification and
enactment infrastructure, ontologies and semardivices, interfaces to business
process modelling and a workflow management systemsecurity sub-system, the
identity management infrastructure and a SPIKEgb@argine.

L www.spike-project.eu
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The SPIKE solution will encompass a semanticallyickred service-oriented
infrastructure including a virtual semantic servioses for workflow control and
handling and transformation of messages. At theerprise interface level, a
collaborative process portal approach will be delked, capturing the user’s working
context and seamlessly transmitting it to otherliapfions and services in the
alliance. This will also enable integration of legasystems via tailored portlets and
connectors. Special focus is given to the secuaitgl identity management issues
involved. The solution will include an easy-to-admter security infrastructure for
the business alliance which will consist of basnd sadvanced security services.
Additionally, federated identity management and imiltration of digital user
identities and privileges across organisationalniawies is another major issue. A
strong focus on the security and identity manageémspects is necessary because of
the focus on “project-based” collaborations, megrtimat alliance partners possibly
are competing simultaneously in other projectspast of the alliance. Additionally,
further improvements of the state-of-the-art in fieldls of workflow management in
combination with dynamic and semantically enhanssddction of service instances,
integrating enterprise portals and cross-orgamisaticommunication infrastructures
are expected.
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Fig. 1. SPIKE's virtual business alliance

3 Requirements Analysis

It is generally understood that collecting and gsialy the requirements is critical
to the success of any system. For SPIKE, the gemeethodology developed by
Maguire and Bevan [8] was applied for the requinetmeanalysis. Based on their
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findings, the general process for the requiremangdysis is performed in four steps
which are supported by different analysing techesgjaccordingly:

1. Information gathering: Background information abstakeholders and processes
is gathered. It may be supported by stakeholdetysisa secondary market
research, task analysis, or field studies.

2. ldentification of user needs: After stakeholdemiafecation, an initial set of user
requirements can be identified. User surveys, Weers, scenarios, and use cases
as well as workshops are means to collect these isar needs.

3. Envisioning and evaluation: On the basis of thdéiahiuser needs, a prototype
(software- or paper-based) is developed. This hielpslidating and refining the
requirements. It may be further supported by btamsng, card sorting, and
affinity diagramming.

4. Requirements specification: Requirements are dpdcih compliance to some
standardised way. For this, a clear statementsifdegoals, a prioritisation of the
requirements, and measureable benchmarks agaiicdt thie design can be tested
should be documented. Task/function mapping, requénts categorisation, and
prioritisation are techniques supporting the regmients specification.

3.1 Strategy and Methods to identify SPIKE Requirerants

For SPIKE, the user requirements analysis was airduin close cooperation
with potential future users and by means of thatasgy illustrated in Fig. 2, which is
described in more detail below.

Analysis of vision,
scope and goals

Identification of
user types and
their roles

Collection of
requirements

Documentation of
requirements

-

Validation of
requirements
specification

Fig. 2. Strategy for the user requirements analysis

1. Vision, scope and goals. A clear understanding of the context in which 8RIKE
system will be operated, its purpose and goals teebé determined and formulated.
At the end of this phase, all stakeholders musehthe same picture of what the
project is about. For SPIKE, the result is that BRIKE system will serve as
collaboration platform having its main scope on @u}sourcing parts of the value
chain to cooperation partners and similarly embegldiragments delivered by
alliance partners, (2) fast reaction, easy and $asup of virtual alliances, (3)
flexibility, for short-term and project-based viatualliances mainly, (4) security, as
alliance partners may cooperate in some projedtsdiapete in others.

Furthermore, some additional advanced building Kdloeere definedFederated
identity management, with special focus on mapping users and thewilpges among
different domains; dynamic composition wabrkflows across sites by means of
selecting predefined remote services or dynamivicerselection during runtime;
providing a common user interface, making use wbuativeportal technologies and
overcoming different data and service formats bpleying an enterprisservice bus
andsemantic mediation.
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2. User types and roles. During an analysis of the potential stakeholdéthe SPIKE
system, the different user types and their relatmthe collaboration platform were
identified. The outcome resulted in the followitypés of stakeholders:

The technology provider is responsible for setting up the platform as vasl
related technologies and ensures the successfugindedeployment, operation,
maintenance, and decommissioning of SPIKE hardaadesoftware assets. gortal
administrator’s obligation is to maintain basic data and funcsioto run the
collaboration platform’s service portal and to t¢eeaiser accounts for service
providers and administer their access rights. ddment manager is in charge of the
functionality of the collaboration platform’s poktd&or him, close cooperation with
alliance partners’ business areas is essentiatdar do transit their requirements to
user portlets. Theervice provider offers SPIKE services to other companies. He must
provide necessary information such as descriptiqoricing for a specific service via
the service catalogue. Furthermore, this stakehataintains the legal contracts
(access rights for service users of a specificisgrduration of the contract) and uses
the reporting/auditing functionality of the ported monitor the use. Theervice
requestor makes use of a specific service of a service geswia the collaboration
platform. The role ofervice executors can be played by software or human beings.
Service executors are responsible for the execution of a requestedce. Theservice
locator is responsible for identifying the respective ppdev of the requested service.

3. Collection of requirements. After all stakeholders and their roles have been
identified, the actual gathering of requiremenastst To support this phase in SPIKE,
several instruments are applieduge case analyss based on pre-defined application
cases turned out to be very effective for gathereggiirements. Analysing use cases
lead to the description of tasks which have to dreied out by the final system. For
the description of the use cases, a template waledpA questionnaire-based survey
was conducted by representatives of the stakelsld&dditionally, interviews,
meaning face-to-face meetings, were conducted wsilected participants of the
survey in order to clarify inconsistencies as vedlto gain additional background
information. Workshops andround table discussions turned out to be very efficient to
discuss ideas and exchange opinions between usetsdavelopers. Several
workshops and round tables with interested compahnéve taken place to discuss
and refine potential requirements.

In addition to the identification of user requiremts by the abovementioned
methods, further market research was applied totifigeuser needs and relevant
technical literature. Moreover, public informati@bout related projects, such as
Crosswork, Ecolead Trustcom, and others has been analysed.

4. Documentation. After the collection phase, a structured documgoni of
requirements is essential. In SPIKE, they weregassi to pre-defined types (see
section 4). To end up with a standardised docurtienfaa software requirement
specification document, acting as template forsimecification has been employed.

5. Validation. Validation ensures that the asserted requiremerast the original
goals. As a first step, a prioritisation of theritited requirements was performed.

2 http://www.crosswork.info/
3 http://ecolead.vtt.fi/
4 http://www.eu-trustcom.com/
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Furthermore, a check against selected quality r@itesuch as preciseness,
completeness or robustness was conducted and Idte tdeletion and revision of
some requirements.

3.2 Strategy and Method to analyse SPIKE Requiremés

The requirements collected are stated in a regeinesrdocument which is subject
to further analyses. In SPIKE, requirements vaiittahas been carried out using the
requirements analysis strategy illustrated in Big.
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Fig. 3. Requirements Analysis Strategy

The process of analysing user requirements in SRIEs with the activity stated
in the lower left corner of Fig. 3, passes sevetases and finally ends in the
requirements specification document (DEL.2.2) shawrthe upper right corner.
Enabling several iterations to refine and updageatthieved results, the requirements
analysis is rather a lifecycle than a process. Uginout the lifecycle, use cases and
market research are important elements for angysia requirements. Each single
requirement must pass a quality gateway and iwed during workshops. Only
requirements successfully passing the gatewaytdreasidered and subsequently
classified according to predefined requirement syp€he analysed requirements
serve as initial input for the specification of RIKE “functional sketch”, which is
passed to the stakeholders for verification.

Relating the SPIKE approach to [8], only minor elifinces may be determined.
We start with an additional phase in order to getommon understanding of the
context. Maguire and Bevan’s information gatherargd user needs identification



Analysing Requirements for Virtual Business Allian@s — the case of SPIKE 7

phases are fully included in our strategy and stpddoy different methods. As the
outcome of SPIKE is rather an experimental protetian a market-ready product,
their step “envisioning and evaluation” by an eggtotype is of less importance for
SPIKE; however, our prototype may serve this pugpesll in case it is decided to
commercialise the project outcome later. Their Ifisep is also included in our
methodology, leading to the final requirements doentation.

4  Categorisation of Requirements for CollaborationPlatforms

In order to allow for easier lookup and handlingsadegorisation of requirements
has been performed along the axes user requiremssdbility requirements, and
organisational requirements. User requiremangsely focus on the functionality
aspects of the system; usability requirements declaspects such as level of
effectiveness of the system, the efficiency and sagéisfaction or the comfort with
the system, while organisational requirements tatgeimplication on the individual
organisation when introducing a collaboration platf such as SPIKE.

Altogether, almost 100 requirements were collectdtkreof sixty were classified
as user requirements, thus forming the strongestgosy. In the following
subsections, the categories are discussed on aadimm level. For a list and a more
detailed view, we refer to the SPIKE website

4.1 User Requirements

This type of requirements resulted from the intehdesers, including both
functional and non-functional requirements. A cletgasation of the predominant
topics is presented below.

Requirements concerningorkflow management. Users requested to be able to
specify and automate execution of individual ati#ei along a process chain.
Consequently, a system supporting inter-domain flawks is expected to consist of
different tools, for example a workflow engine, @ess definition tools, links to
applications, workflow enactment services as wellhdministration and monitoring
facilities.

Support for communication among the alliance partners. This includes both
asynchronous and synchronous means for contactogecation partners. For
synchronous communication, instant messaging atebgonferencing facilities were
mentioned predominantly. Also, team communicati@cilities were discussed,
allowing individual groups to share appointmentsjitations to group meetings as
well as upcoming tasks and milestones automatically

Another group of user requirements focusesntegration aspects. In this context,
the primary concern is the integration of legacpgleations within virtual alliances,
thus referring to Windows-/X11-based as well as niname-based applications.
Besides, integration of existing SOA was mentionasl a requirement for
collaboration platforms, which can be explainedtbg huge momentum that was
created by SOA in the past [10]. Moreover, integrabf ERP software and access
management products (e.g. Novell Identity Manag@gpass, Juniper, Tarantella,

5 Please find a complete list of requirements atMttww.spike-project.eu/index.php?id=136
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etc.) was mentioned as a requirement in order toadpconfiguration data into
partner companies’ directories.

Another topic addressed ¢entent management, again raising the need for team
support in terms of joint editing capabilities, blirag users to collaboratively work on
content. Content creation has to be kept highlxilfle, allowing for usage in
different scenarios without any restrictions beffiaied. Likewise, semantic
capabilities were appreciated, enabling reuse ofterd generated in different
manners.

Security aspects have been identified on different levels: (1) Itfgation,
authentication and authorisation — providing cdfgtbaccess to the platform and the
services offered by third parties. (2) Digital satpres - supporting a fast setup and
legal binding of actions in a provable/undeniakdshion. (3) Secure document
transfer between individuals within the alliancajporting confidentiality on
different levels (i.e., connection- or data confitality). (4) Document encryption —
assuring confidentiality and integrity of documeusgd within SPIKE.

It turned out that users expect to use the colkimr platform fromdifferent
devices (i.e., desktop as well as mobile devices), thusiireng data synchronisation
facilities and off-line capabilities in situationshere no network connection is
available. This also imposes the needplatformindependence on the client side.

Another important aspect addressed is single-signioducing the need for
federated identity management (IdM) of users from partner companies. As
collaboration platforms should be open to all typésenterprises, interoperability
with existing IdM solutions based on existing s@am$ such as SAML, SPML, and
XACML at the individual companies’ premises playsracial role.

4.2 Usability Requirements

In order to reduce the probability of human errarsintuitive user interface was
demanded. At the same time, online help shall kelable for key functionality,
supporting the user in unclear situatioRerformance is another issue, meaning that
the system should react within predefined respamses, taking into account
different types of connections to the platform.(i¥SDN, etc.). Additionallyfault
tolerance is demanded: Malfunction of a single component may terminate the
whole SPIKE system and should therefore resultrintdication of the users only.

4.3 Organisational Requirements

Federated identity management, as already discusssettion 4.1, also requires
consideration of therivacy aspects of users, allowing individuals within an alliance
to control or influence what information relatedtbh@m may be collected and stored
and by whom and to whom this information may beldised.

Also, astructured deployment process, imposed by the platform administrator, is
necessary from an organisational perspective. iiigidies fallback scenarios during
the rollout of new versions of the platform, which a requirement for high
availability operation. This also includes a definsorkflow in order to compare
changes between individual versions of the platforrmase an update of the platform
is rolled out. At the same time, the deploymentpss has to ensure that unintended
changes in the runtime environment cannot be peaddrby unauthorised persons.
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Organisational requirements also impose ahilance-specific administrator in
order to carry out the setup of an alliance. Thisiiaistrator should not be granted
access to the business logic of the alliances (Haiag worked on in individual
workflows, tasks, external applications). Howevadministrative personnel from
alliance partners may be granted limited admintistgrivileges.

Time to market was also identified as a key requirement of aabtoltation
platform. Thus, quick start-up time of an allianseof utter importance. From an
organisational perspective, this means that alillagpects before the actual start of a
business alliance should be able to be carriedapidly. At the same time, the goal
of minimising time to market requires that all putal alliance partners be supported
on a technical level, meaning that integration definition of business processes
should be as easy as possible.

5 Requirements Assessment and Prioritisation

The requirements presented above form the basightordesign and further
development towards an implementation of SPIKE. réfoee, it is critically
important to assess and prioritise them. Our ambrt@ guarantee periodic review of
identified requirements has already been laid wwection 3.2. Prioritisation of the
requirements depending on their importance is @arout alongside the axBHJST,
MEDIUM, LOW, and FUTURE carefully as it is generally understood that
requirements have a big impact on software funatitn acceptance, and
applicability ([11], [12]).

As the requirements originate from several sousses$ are derived from several
independent user groups and usage scenarios, demgde and applicability of the
requirements were assessed by the compositionngprahensive use cases, each of
them combining several requirements from differemurces. By combining
independently surveyed requirements from diffesmirces, we were able to detect
gaps in the list of requirements and to discovet add missing ones. During this
process, varying significances of requirements ewdhin single clusters were
observed.

The SPIKE project will put much emphasis on theaan€ security, both among
alliance participants as well as of the platforselt The start-up time for virtual
alliances was also identified as a requirementhia MUST priority, along with
federated identity management. Also, the topic ofkflow-enactment plays a crucial
role for SPIKE, as well as all integration aspects.

At the other end of the scale, the issues of depbéoy as well as the initial
configuration process of a collaboration platformigsues of system operation are
currently not regarded as a major concern and laeeefore treated with low
(“FUTURE") priority. This is probably because SPIKE is ttigg at the realisation
of an operable prototype and not a commercial soiut

6 Conclusion and Future Work

In this paper, a methodology for gathering and ymiad) user requirements is
applied which is specifically suited for incorpongt multi-party views such as
needed for the development of collaboration platfoand to prove its significance in
the real-world case study SPIKE. It was argued ithiatcritically important to elicit
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requirements from the beginning on and to constantprove and manage them
during the software development process. Basedhenréquirements found, the
SPIKE system architecture, technical building b&cknd components have already
been specified and software development is abastatt

The SPIKE platform is going to be developed in t@native process with several
development cycles, each of them leading to a g@mlication, giving SPIKE’s
stakeholders the opportunity to redefine their sepdor to further development.
Problems arising during the evaluation of eachl tohase are expected to be
addressed in the development cycle subsequeng toidh phase. Finally, note that the
results presented in this paper are neither covelu®r exhaustive. They rather mark
intermediate results to be subsequently implemeatelverified to take another step
towards a comprehensive and competitive businéas@d support.
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