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Abstract Modern business process management expands
to cover the partner organisations’ business processes
across organisational boundaries, and thereby supports
organisations to coordinate the flow of information among
organisations and link their business processes. With
collaborative business processes, organisations can create
dynamic and flexible collaborations to synergically adapt to
the changing conditions, and stay competitive in the global
market. Due to its significant potential and value, collab-
orative business processes are now turning to be an
important issue of contemporary business process manage-
ment, and attracts lots of attention and efforts from both
academic and industry sides. In this paper, we review the
development of B2B collaboration and collaborative busi-
ness processes, provide an overview of related issues in
managing collaborative business processes, and discuss
some emerging technologies and their relationships to
collaborative business processes. Finally, we introduce the
papers that are published in this special issue.

Keywords Collaborative business process . Business
process management . Service-oriented architecture .

Process change and evolvement . Pervasive computing

1 Introduction

With the booming business globalisation and commoditisa-
tion, enterprises tend to be more dependent on business
process management (BPM) to keep their business processes
in control (Smith and Fingar 2003). By Gartner Inc., BPM
has been ranked as the third of the top 10 strategic
technologies for 2008, after green IT and unified communi-
cation (http://www.gartner.com/). As predicated by IDC,
Australia, the revenue for BPM market will climb up from
US$ 1.065 billion 2005 to US$ 3.8 billion by 2012 (http://
www.idc.com.au).

Such globalisation trend highly urges the dynamic
collaborations among organisations. The business processes
of different organisations are correspondingly required to be
integrated seamlessly to adapt to the continuously changing
business conditions, and to stay competitive in the global
market. Though current business process technologies have
achieved a certain level, there is still a large room between the
available supports and the requirements from real collabora-
tion scenarios. Especially in a loosely coupled collaboration
environment, many non-functional yet crucial aspects, such
as privacy and security, reliability and flexibility, scalability
and agility, process validation, QoS guarantees, etc., are with
an outstanding lack of sufficient supports. This gap in turn
poses an obstacle to further advancements and wider
application of business process technologies. Therefore, more
academic research, facilitating infrastructures, protocols and
standards are being expected to shift current BPM for
supporting collaborative business processes.
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This paper aims for a deeper understanding of the main
issues in modern BPM, particularly in the area of collaborative
business processes, by reviewing the history, trends and
related technologies of collaborative business processes. Some
open issues and research opportunities in the management of
collaborative business processes are also identified on the
basis of the authors’ knowledge and opinions.

2 B2B collaboration and collaborative business
processes

Nowadays, B2B collaboration comprises about 85% of
eCommerce volume (Turban et al. 2005). It covers a broad
spectrum of applications that enable an enterprise to form
electronic relationships with its distributors, resellers,
suppliers, customers, and other partners. The potential
business value of streamlining inter-enterprise business
processes has fuelled a renewed interest in process
management technologies (Dayal et al. 2001).

To support global collaborations, business processes
expand to include internal and external partners, systems,
and resources. According to the market forecasts from
Forrester Research (http://www.forrester.com), American
eCommerce market is expected to grow from $172 billion
in 2005 to $329 billion in 2010. Moreover, it has been
envisaged that the European eCommerce market may surge
to €263 billion in 2011, and the total spending for business
process outsourcing will rise from €11.0 billion in 2006 to
€18.9 billion in 2011 with a compound annual growth rate
at 11.5%. In this scenario, a business process is expected to
conduct collaborative business across multiple organisa-
tions. Consequently, relevant business processes across
participating organisations are integrated for efficient
functioning of business in the global market. This kind of
integrated business process is called collaborative business
process (Chen and Hsu 2001). Inevitably, a collaborative
business process will definitely confront more dynamics
from the contained external business processes, and more
complicated relationship between participating organisa-
tions. Therefore, for the organisations of this period, BPM
is expected to offer a breakthrough that makes end-to-end,
dynamic, expanding, contracting and ever changing busi-
ness processes manageable.

3 Research issues in collaborative business processes

As organisations exert to be agile in adapting their business
processes to market dynamics, organisations should look
beyond the traditional organisations and marketplaces through
collaborative interactions and dynamic e-business solution
bindings (Leymann and Zhang 2005). In the B2B collabora-

tion stage, BPM is required to provide the capability for
dynamic discovery of trading partners and service providers
for organisations. Moreover, BPM enables federated security
mechanisms, solution monitoring and management over
collaborating business processes in a loosely coupled
collaboration environment. Particularly, supports are highly
required for managing collaborative business processes in
the following aspects (Smith and Fingar 2003):

& Describe the business services that organisations can
provide or they need from partners in service level
agreements.

& Harmonise the enactment of collaboration by coordinating
the participating organisations according to defined
business processes.

& Maximise the autonomy of organisations during collab-
orations, and thereby ensuring organisations to benefit
most from their own business objectives.

& Represent the partnerships between collaborating orga-
nisations during collaborations, and update the partner-
ship changes.

& Guarantee the business privacy of organisations during
collaborations.

& Allow specialists and other third parties to monitor, mea-
sure, and oversee the execution of business processes.

In recent years, previous efforts target at the primitive
aspects of business process collaboration management, such
as universal business process specification languages, system
infrastructures and communication protocols across hetero-
geneous platforms, such as WS-BPEL (Andrews et al. 2003),
ebXML (http://ebxml.org), RosettaNet (http://www.rosetta-
net.org), IBM Web Sphere (IBM 2005), etc. These achieve-
ments currently provide a technical foundation for basic
collaboration functionalities, such as business service de-
scription, partnership representation, etc. Yet, there is still a
great demand for further advancement surrounding the
collaborative business process management domain, partic-
ularly in the non-functional aspects, like privacy, autonomy,
dynamics, etc. In this section, we will discuss some of the
mentioned issues, while the discussion may extend to other
issues due to the inter-influences.

3.1 Modelling collaborative business processes

Modelling is an indispensable part of BPM, as modelling
bridges the requirement engineering and business automa-
tion, and initiates the lifecycle of BPM. Some business
process languages, like WS-BPEL (Andrews et al. 2003)
and Business Process Modelling Notation (BPMN) (OMG,
BPMI 2006), have been proposed to support the modelling
of collaborative business processes, and are being adopted
as industry standards. In this section, we are to discuss issues
on contracting between organisations, object-oriented
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modelling perspective and human aspects in modelling, in
the context of collaborative business processes.

– Contracting and process modelling

Collaborative business processes are used to facilitate
collaborations, while collaborations origin from contracting
between organisations. Traditional BPM mainly attempts to
automate business processes from a computer-oriented
perspective, i.e., the approaches emphasis on the data,
structural and other technical aspects of business processes.
Actually, there is an outstanding difference between
human-oriented contracts and computer-oriented business
processes, and the interpretation of contracts affects the
effectiveness of the modelled collaborative business pro-
cesses. Previous work on contracting (Milosevic et al.
2006; Colombo et al. 2002; Chiu et al. 2002) have ever
discussed how to help human analysts interpret user
requirements and convey them to business process model-
ling. However, there are still a lot of open issues, such as the
strategies of translating the descriptive words in contracts,
the approaches for mapping the extracted information to data
constraints, structural constraints, etc., the criteria on
evaluating and validating the contract translation, and the
reuse of previous knowledge or existing business processes
when modelling new business processes, and so on.

– Object-oriented view in modelling collaborative business
processes

Due to the heterogeneous nature of the application
environment, the participating business processes of a
collaborative business process exchange information and
data in a loosely coupled mode, as most implementation
approaches like WS-BPEL (Andrews et al. 2003), ebXML
(http://ebxml.org), RosettaNet (http://www.rosettanet.org),
IBM Web Sphere (IBM 2005), etc., enable the communica-
tion in a collaborative business process with messaging
mechanisms. In this communication mode, the object-
oriented methodology is more appropriate to model the
behaviours between the participating business processes. The
deployment of object-oriented (or artifact-oriented) perspec-
tive in collaborative business process modelling has ever
been investigated (Küster et al. 2007; Liu et al. 2007;
Bhattacharya et al. 2007), and the object-oriented perspective
shows the advantages in representing the data flows inside or
between business processes.

– Concerns on human aspects

Human activities are considerably involved in most
business processes, as business processes are originally
developed to help people conduct businesses. However,
recent efforts in BPM focus on enhancing the automation
level of business processes, and therefore nowadays
business process models become more computer-friendly,

yet not that people-friendly. Integrating human activities to
BPM will definitely better the controllability of business
processes, and improve the practical performance of
business processes. Some conceptual level and technical
level initiatives towards this issue include process-aware
information systems (Dumas et al. 2005), BPEL4People
(IBM 2007), etc.

3.2 Tracking collaborative business processes

A collaborative business process runs across multiple
organisations, and therefore tracking becomes particularly
important for a participating organisation to perceive the
progress of the collaboration. Yet, in the context of
collaborative business processes, tracking is complicated by
the cardinality of participating business processes, and the
correlation of collaborating process instances. All collaborat-
ing business processes join up to be a complex network, and
each business process in this network may participate in
multiple collaborations with one or more process instances. In
such a network, a logical instance for a collaborative business
process consists of a series of process instances which
collaborate together towards a common goal (Chen and Hsu
2001), and this network contains several such logical
instances. Zhao and Liu (2006) have analysed the tracking
network with a matrix-based model, while (Zhao et al. 2007)
have investigated the workflow cardinality and instance
correlations with a Petri net based approach. These work
bring some basic ideas to tackle this issue.

3.3 Privacy and confidentiality

Privacy and confidentiality of collaborative business process
modelling and enactment are of particular importance in the
business collaboration scenario, where trust and security
issues are highly featured. Traditional inter-organisational
business process approaches present the same process for all
participating organisations, and therefore neutralises the
diversity of participants in terms of authority levels and
perception scopes. To accommodate such diversity and
protect the business privacy of organisations, a concept of
process view has been proposed to vary the perceived views
of different organisations towards the same collaborative
business process.

van der Aalst and Weske (2001) have proposed a “top–
down” workflow modelling scheme in their public-to-private
approach. Later, Liu and Shen (2001), Chiu et al. (2004),
Shan et al. (2005) contributed to the algorithm for con-
structing process views from given workflows, and the
deployment of workflow views in the inter-organisational
collaboration environment, respectively. Schulz and
Orlowska (2004) applied another workflow view approach
to provide multi-granular privacy control for the communi-
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cation between involved entities. Zhao et al. (2005)
established a relative workflow model, which allows
describing a collaborative business process from the per-
spective of individual organisations. Perrin and Godart
(2004) presented an approach for process management and
coordination based on synchronisation points between
process services, where the personalisation on internal
processes is allowed. Issam et al. (2006) proposed another
view-based approach to support inter-organisational work-
flow cooperation, which treats an inter-organisational work-
flow as the cooperation of several pre-established workflows
of different organisations. Some standard institutions also start
adopting the concept of process view, for example, the latest
business process definition meta model (BPDM) (OMG
2003) specification from OMG has defined abstract process-
es, collaboration processes, and private processes to repre-
sent a collaborative business process. Some initial work also
attempted to incorporate process views into WS-BPEL (Zhao
et al., submitted to BPM ’08).

Although the adoption of process views provides a good
control on privacy and confidentiality, such benefits are
obtained at the cost of complexity in process representation,
loads of view updating, etc. All these issues put challenges
to the modelling, execution and monitoring of collaborative
business processes, yet also open the following research
opportunities:

– Perception analysis between entities

The essence of process views is based on the perception
authority between collaborating entities. Currently, most
process view approaches assume that the constraints on
process visibility are pre-defined by users. Zhao et al. (2005)
attempted to extract such visibility information by decom-
posing and analysing the content of contracts. To automate
the process of defining visibility constraints, analysis on
contracts or service level agreements are needed.

– Process view coordination

A process view only represents a partial view of the
actual collaborative business process, and such partial
views inevitably result in the variability of business process
representations between different views. Such variability
complicates the collaboration coordination and execution
across organisational boundaries. Consequently, there re-
quire precise coordination mechanisms to maintain the
correlations between process views and business processes,
process views and process instances, and thereby ensure the
collaboration execution in a process view environment.

– Deployment of process views

Some complex collaboration systems, like business
ecosystems, virtual organisation alliances, etc., are featured
by the dynamic and complex relationships between the

member organisations. Most process view approaches
create views in a bilateral mode, i.e., an organisation
creates a process view for each partner organisation. Yet,
this bilateral mode easily results in increasing loads of view
updating in a changing environment. To better sort out the
perception relationships and improve the efficiency of
process views, comprehensive view models are on demand
to systematically describe and analyse the relationship
between process views and perceptive entities.

Beyond B2B collaborations, process views are also
applicable to some B2C collaborations, like tourism man-
agement and customer relationship management, which are
featured with the high customisability and personalisation. In
such scenarios, although different customers have different
requests, the service provider only runs one business process
to serve all these requests. Therefore, at the customer’s side,
each customer views a personalised collaboration process;
yet at the service provider’s side, only one business process
is running to serve all these customers.

3.4 Process evolvement management

Smith and Fingar have commented current varying market
opportunities that “Changes has become the only certainty.”
(2003) in nowadays business globalisation background. To
stay efficient and effective in such a turbulent environment,
organisations are required to adapt their structures and
business processes to new conditions continuously (van der
Aalst et al. 2003; Khoshafian 2006). As a response,
organisations are seeking new facilitating technologies to
manage their dynamic, expanding and changing business
processes (Kock 2006; Liu et al. 1998).

Initial efforts towards process evolvement include work-
flow evolution and adaptive workflows. Casati et al. (1998)
presented a workflow modification language (WFML) to
support modifications of a workflow model, and also
discussed the case evolution policies and devised three main
policies to manage case evolution. Hamadi and Benatallah
(2004) proposed a self-adaptive recovery net (SARN) to
support workflow adaptability during unexpected failures.
Project ADEPTflex conducted extensive studies on schema
evolution in process management, covering common work-
flow type and instances changes, as well as disjoint and
overlapping process changes (Reichert and Dadam 1998;
Rinderle et al. 2004).

On the other hand, the competence of an organisation is
also subject to the compliance towards the compound of
business rules, polices, processes and systems (Sadiq et al.
2007; Morgan 2002; Debevoise 2005). To consider all these
factors under one umbrella, a new concept of service
continuity is now proposed to architect the process
evolvement and service resilience from a holistic perspec-
tive (Zhao 2008). In the pursuit of service continuity, we
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identify the following research opportunities related to
process evolvement:

– Rule-based process transformation

To guarantee the process evolvements are compliant to
business policies and regulations, it is necessary to comput-
erise the real world business rules, and integrate them to
BPM. Some initial work (Lang et al. 1997) modelled
business rules with event–condition–action structures, or
used rule interceptor services to integrate rules to some
process modelling languages (Rosenberg et al. 2006). Some
industry standards are also established dedicatedly for
business rules, such as SBVR (OMG 2006) and PRR
(OMG 2007), intending to uniform the representation of
business rules.

– Coordination of launching changes

Though a quick fix to a rule may intuitively help an
organisation accommodate to a change of a business
process immediately, yet it may cause serious side effects
in logical consistency and system stability. Especially in a
large scale organisation, such casual rule editing from
different departments may easily lead to chaos. Therefore,
changes have to be introduced in an organised way. The
potential conflicts, counteractions of rules and their influ-
ences to business processes should be pre-analysed, and
thereafter these changes are to be grouped and launched
according to the analysis at proper time points, for the
purpose of maintaining the sanity of the system.

– Process continuity and capacity management

Process continuity refers to the continuous operation of
business processes. From the business process perspective,
this issue requires the structural analysis and optimisation,
the flexible role assignment and resource allocation, and
alternative processes for potential disruptions, etc. Capacity
management is connected with maintaining a certain level
of service and performance against the background of
continual changes. This management denotes the on-going
process of maintaining the operation continuity with
reliable service availability, under the pressure of limited
system capacity and demand thrusts.

– Version management of process evolvement

Versions are used to track and trace the process evolve-
ment, and help control the process evolvement. In the process
evolvement context, an instance of a business process may
undergo multiple versions during its life cycle. Further, a
business process may own multiple evolvement options to
adapt to temporary changes or alternations. Therefore, at a
moment of time, multiple process instances of different
versions may exist, and such complex evolvement cases can
hardly be identified by simple linear versioning methods.

Zhao and Liu (2007) have proposed a version preserving
graph model to track the complex process evolvements.

4 Facilitating technologies

With recent IT development, some technological and
methodological advances turn out to synergise current
BPM with profound influences and potentials (Khoshafian
2006). Here, we briefly introduce the two most typical
technologies, i.e., service-oriented architecture (SOA) and
pervasive computing.

& SOA and semantic services provide a platform for
distributed computing and establish a new computing
paradigm that can benefit collaborations.

& Pervasive computing enables the communication to
individual objects, and thereby provides a supporting
environment for real time BPM in a geography
distributed environment.

In addition, there are also other technologies leading to
the evolvement of BPM. Understanding these new technol-
ogy implications and the new applications is a key to enable
researchers and practitioners to face these new challenges to
the domain of collaborative business processes.

4.1 Service-oriented architecture

As a new cross-discipline paradigm, SOA addresses how to
enable IT and computing technology to help people perform
business processes, services, and applications more effi-
ciently and effectively, ultimately resulting in a gain to the
organisation. SOA currently shapes the processes of
business modelling, solution creation, service delivery,
and software architecture design, development and deploy-
ment. Within this trend, issues such as service composition,
service discovery, service monitoring, service orchestration,
etc., emerge out during the adoption of SOA.

The paradigm shift towards SOA calls for technological
and methodological advances, and here we identify the
following research issues and corresponding opportunities
from the perspective of collaborative business processes:

– Incorporating the service network into the business
network

Current service network is constructed by the functional
software components with specific interfaces, which do not
necessarily correspond to business services. To seamlessly
combine such software services and business services, the
services are required to be well characterised, located and
managed according to their business properties in an
intelligent and dynamic manner. Technically, this require-
ment places challenges to semantic service modelling,
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quality/policy-based service discovery/selection through
direct and compositional matching, etc. Ontology based
semantic services are considered as the promising methods
to achieve this goal.

– Running business processes over the service network

Specifications, like WS-BPEL, WS-CDL (Kavantzas et al.
2004), etc., are established to support the service orchestra-
tion and choreography according to pre-defined processes or
rules. Yet, currently these specifications mainly define the
processes and related rules from the technical perspective,
i.e., focus on the input/output parameters, message correla-
tions, etc. Such a static coordination mode is hard to capture
the dynamics of business processes in collaborations.
Supports on dynamic and flexible creation of business
processes, service composition and aggregation, service
governance, etc., are on demand to facilitate the business
process execution over the service network.

– Reliability and consistency of service operations and
transactions

Due to the long-duration and loosely coupled properties,
Web service based applications require more transactional
supports beyond traditional transactions. Some initial work has
been done to deal with the transaction aspect of Web service
applications, in form of standards or protocols. Among them
are BPEL4WS,WS-Coordination (Cabrera et al. 2005), WS-
Transaction (Cox et al. 2004), WSCI (Arkin et al. 2002), and
WS-CDL. Compensation is the basic mechanism adopted in
all of these standards for backward recovery. However, the
compensation mechanism adopted is too fixed and cannot
satisfy the various requirements of different applications. Liu
and Zhao (2008) have investigated on improving the
flexibility of compensations to accommodate the diversity of
operation failures, by extending WSDL and WS-BA with a
flexible compensation mechanism which enables the multiple
choices of compensations for each Web service operation. In
case that the compensating task for a task does not exist, Liu et
al. (2001) have introduced the notion of confirmation to cope
with this problem. Flexible lightweight transaction manage-
ment is longed for to enhance the reliability and consistency
for business collaborations in service oriented architecture.

4.2 Pervasive computing and real time process management

A world in which virtually every object has processing
power with wireless or wired connections to a global
network is the world of pervasive computing (Turban et al.
2005). The term pervasive computing also goes by the
names ubiquitous computing or augmented computing.
Such technologies create tremendous opportunities for
linking various objects from real worlds, and therefore
provide an ideal platform for real time BPM.

Radio frequency identification (RFID) is a typical
wireless communication technology to support pervasive
computing. In recent years, RFID has gained a significant
momentum and is emerging as an important technology for
revolutionising a wide range of applications including
supply chain management, retail, aircraft maintenance,
baggage handling, healthcare, etc. (EII 2007; Glover and
Bhatt 2006; Götz et al. 2006). A bright forecast from
IDTechEx expects that the total RFID market value
(including all hardware, systems, integrations etc.) across
all countries will rise from $4.96 billion in 2007 to $26.88
billion in 2017 (http://www.idtechex.com).

Currently, enterprises apply RFID mainly to facilitate the
tracking and tracing of material flows, particularly in collab-
oration environments. Due to the association between material
flows and business processes, there are great potentials
between BPM and material flow management. Thus, the
further advancement and deployment of RFID undoubtedly
urge the combining BPM with RFID applications.

Managing the business processes and material flows
with the large and complex RFID Data and their underlying
dynamically configured networks is a challenging research
topic. More specifically we can identify the following
research opportunities:

– Formalisation of business processes and RFID data

A critical issue for both RFID data processing and
management is on how to define a computational model
that can process and manage RFID data in an evolving
environment where the configuration of RFID readers is
dynamic, and the RFID tagged objects are constantly
moving. Recently, Gonzalez et al. (2006) and Han et al.
(2006) proposed a probabilistic workflow approach to
describe the probability of the tagged objects transit
between locations. Although, this workflow model is
mainly developed for data mining purpose, this work
already indicated the commencement of incorporating
BPM into RFID applications.

– Swarming behaviours

In the transportation stage, many RFID items act in the
similar behaviour, and follow the same path. For example, all
the parts packed in a box follow the same movement
behaviour during the transportation, and these parts may be
dispatched to different places in groups when they arrive to the
distribution centre. A good modelling and utilisation of this
phenomenon can greatly improve the tracking efficiency, and
in turn enhance the performance of business processes.

– RFID network dynamics

Real world RFID networks are always changing over
time. How the dynamic configuration of RFID networks of
their readers in topology and connections influences the
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upper layer business processes? And how BPM systems
pro-actively re-arrange the RFID networks to better
accommodate the collaborations, and further realise a kind
of business process driven self-organising network? These
are all open issues for the incorporation of BPM into RFID
applications.

5 Introduction to the papers in this special issue

This special issue consists of seven quality papers that we
selected from 40 submissions after a serious review
process. These papers present the latest research on
collaborative business processes in aspects of process
modelling, QoS management, transaction management,
privacy and security, and implementation techniques. We
are very grateful to the efforts of all authors and reviewers.

Paper “Analysis of a Collaborative Workflow Process
with Distributed Actors” has presented an empirical study
on the evaluation of an industrial workflow process where
similar tasks can be performed by various actors at many
different locations.

Paper “Analysis of Composed Services through Fault
Injection” has addressed the quality assessment of com-
posed services in terms of fault tolerance. Two aspects are
particularly discussed, i.e., the effect of delays on complex
services and the reactions of composed services to data
faults.

Paper “Delegating Revocations and Authorizations in
Collaborative Business” has discussed the access control in
the collaborative business environment with a role-based
delegation and revocation model. Revocations are classified
in terms of dependency, resilience, propagation and
dominance.

Paper “CoBTx-Net: A Model for Business Collaboration
Reliability Verification” has presented a chorographical
business transaction net (CoBTx-Net) to specify collabora-
tive business transaction and manage the collaboration by
individual participants.

Paper “Evaluation of Inter-Organizational Business
Process Solutions: a Conceptual Model-based Approach”
has proposed to use Generic Process Model framework and
Bunge’s ontology to conceptually capture inter-organisational
business processes. The approach is claimed to be generic,
and can evaluate different implementation approaches for
inter-organisational business processes, such as P2P,
RosettaNet and CWM, which are tested in the paper for the
evaluation in aspects of privacy and autonomy.

Paper “Towards Ubiquitous Tourist Service Coordination
and Process Integration: a Collaborative Travel Agent
System with Semantic Web Services” has introduced a
collaborative travel agent system (CTAS) and a multi-agent
information system for CTAS based on a case study of a

large service-oriented travel agency. Authors have also
shown how the ontology from semantic Web services help
tourists better plan, understand and specify their require-
ments collaboratively with CTAS.

Paper “Evie—A Developers Toolkit for Encoding
Service Interaction Patterns” has incorporated service
interaction patterns into java based event handling mecha-
nism, and presented an approach for rapid design and
deployment of event-driven collaborative business process-
es by extending Java language.

6 Conclusions

In this paper, we examined the recent advances in related
areas surrounding the field of “collaborative business
processes”. We showed that collaborative business processes
are becoming a focal issue in the continued development of
B2B collaborations. We also identified some urgent research
issues related to collaborative business process management,
and discussed the relationship between collaborative busi-
ness processes and recent technologies.

We hope that the seven articles included in this special
issue will give readers a sense about the research trends in
collaborative business process management, and will
stimulate others to do more research in this important and
promising domain. We would like to thank all the reviewers
who have contributed to the review process of this special
issue. Without their generous help, this special issue would
not have been so successful.
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