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ABSTRACT

One of the main tasks of workflow management sys-
tems is the coordination of activities in business proc-
esses. This paper introduces a solution framework to
support adaptive workflows with complex and unstruc-
tured task dependencies.

In the first section, the research direction is outlined and
a short overview of the PoliFlow project is given. Then,
requirements for enterprise process management systems
are identified with a special focus on coordination and
control of unstructured processes.

Taking these requirements as a basis, an integrated ap-
proach for adaptive workflow support is presented. A
flexible workflow model including advanced control
structures allows actors to modify workflow instances
during runtime. Finally, a reference architecture is pro-
posed. On the basis of the SWATS system, it is illus-
trated how an adaptive support layer can be integrated to
extend existing workflow management systems.

The paper concludes with an overview of the current
state of the work and future issues.

INTRODUCTION

esses to achieve quantitative benefits like performance
improvements or cost reductions. During the past few
years, qualitative potentials of process management have
been realized. Enormous effort has been made in im-
proving and installing of WFMS.

Although advantages of WFMS are well known, the num-
ber of successful workflow projects is still small. One of
the reasons for thisis that WFMS represent a very strate-
gic form of information technology which requires a high
level of integration with other information systems. Re-
turn of investment highly depends on the extent to which
the systems can be applied. Thus, different kinds of pro-
cesses have to be supported by WFMS [Wolf/Reimers,
1996].

In the literature, different types of processes or work-
flows are distinguished (e.g. production, scientific, ad
hoc etc.) [Wainer et al., 1996]. Most workflow or
groupware systems focus on one special process type
while others are supported insufficiently. To realize the
idea of enterprise process management, different types of
processes with various levels of structuring must be ex-
ecutable. One possible approach is the extension of tra-
ditional workflow concepts and architectures to control
semi-structured or unstructured processes, too.

Terms and Definitions

Some terms like adaptive workflow, structured and
unstructured processes or ad hoc workflows are fre-
quently used in the literature but with varying meanings.

Especially, the terms ‘structured workflow’ and ‘un-
structured workflow' have only been described implicitly
by giving examples. Nevertheless, these terms are fre-
qguently used to classify processes by outlining special
skills or lack of existing systems.

Describing the structure of a finished workflow seems to
be easy, but performing a workflow means instantiation
and execution of a predefined process definition. There-

Workflow Systems and Adaptability

The evolution of workflow management systems
(WFMS) has been influenced by several application
types and application areas like insurance or banking.
Traditionally, WFMS have been applied to support task
coordination in well defined and frequently used proc-



fore, performing processes in the desired way requires
every detail to be well known during buildtime [Wainer
et a., 1996]. Examples of ad hoc processes described in
the literature all have in common that process relevant
information is either difficult to determine or can only be
determined during runtime [ Sheth, 1997].

From this point of view, the structure of a process has
to be estimated in context of a special organizational and
technical environment, or in context of a virtual envi-
ronment, as offered by a typical WFMS. It mainly de-
pends on:

[ the time when information will be available (buildtime,
instantiation, runtime) and

[l the way or circumstances how information can be gath-
ered (e.g. given by definition, automatically extractable,
interactive/manual).

If there are relevant details for workflow execution
that cannot be fixed in the workflow definition, there is a
need for workflow enactment which enables various
ways of workflow instance execution. In that sense
adaptability in the context of workflow management
means that unstructured processes can be performed. The
ability of a system to perform unstructured workflows
depends on the expressiveness of the workflow model
and the power of the workflow enactment.

Related Work

Looking at the evolution of workflow technology with
respect to adaptability two phases can be made out. First,
structured and unstructured work has been strictly sepa-
rated. Then it has been recognized that this distinction is
insufficient because most processes include both struc-
tured and unstructured parts. Moreover, there is a seam-
less transition between them [Wolf/Reimers, 1996].

Early approaches tried to combine structured and un-
structured work by systems integration. On the one hand,
workflow functionality was added to groupware plat-
forms like Lotus Notes, e.g. to achieve ad hoc routing.
On the other hand, unstructured tasks have been added to
workflow systems using cooperative activities or syn-
chronous telecooperation services have been integrated
with workflow support [Siebert et al., 1997].

Thereafter, several approaches were chosen to improve
flexibility of task coordination by adding complex con-
trol structures [Jablonski, 1994], dynamic versioning
mechanisms [Amberg, 1996], descriptive modeling
[Jablonski et al., 1997, or modifications of workflow
scripts [Reichert/Dadam, 1997] [Weske, 1998]. Some of
these concepts can be found in particular commercial
systems [McCarty/Sarin, 1997] or certain integrated so-
lutions combining several approaches [Siebert, 1996].
The solution approach presented in this paper should be
applicable for various workflow management systems.
On the one hand automatic and manual adaptations have

been explicitly combined and on the other hand advanced
control of manual adaptations has been added.

The PoliFlow Project

The PoliFlow research project was funded by the Ger-
man Secretary for Education, Science, Research, and
Technology (BMBF). PoliFlow had the mission to de-
velop a process management solution to support business
processes in the German public administration. Due to
the variety of process types in this application area, there
is a need for highly flexible workflow functionality to
support inter-organizational  workflows containing
structured and unstructured process.
For that reason the scientific work in PoliFlow concen-
trates on two major research directions, flexibility and
adaptability of workflow execution and security issues in
inter-organizational workflows [Kindler, 1997]. To meet
the requirements of the widely distributed and heteroge-
neous application area, asynchronous workflow services
and synchronous telecooperation services had to be inte-
grated and Internet technology had to be considered parts
[Siebert et al., 1997] .
Based on new and demanding technologies like Java and
CORBA, Stuttgart’'s Workflow And Telecooperation
System (SWATS) has been developed. This system will
be presented in the following. SWATS is used in Poli-
Flow as a prototypical process management solution as
well as an open platform where latest results from our
research areas could be integrated.

REQUIREMENTS FOR ENTERPRISE
PROCESS MANAGEMENT

In this section, the public administration is shortly de-
scribed as a typical scenario where most requirements
have been analyzed. Then, relevant requirements are
listed and discussed.

Public Administration - an Appropriate Sce-
nario

Public administration represents a huge enterprise
dealing with all kinds of tasks [Siebert, 1996]. Various
characteristics of the user environment represent the
challenges of an advanced enterprise workflow manage-
ment system. In spite of a certain autonomy of each
authority, there are lots of connections between them. As
a result they need coordinative and cooperative support
for a variety of business processes flowing between
widely distributed organizations.

The organization and smaller business processes of the
public administration are very well structured and de-
fined. Typical characteristics are exact job descriptions,
task characterizations and allocations of responsibilities.
These processes are similar to processes in other office
automation environments (e.g. vacation requests or ac-



counting of official journeys).

Nevertheless, there is a vast number of processes that
need adaptive support. Especially in complex and long-
running processes, activities have to be managed in ex-
plicit planning phases which have an impact on subse-
guent process parts. Because of the strictly defined rules
describing how activities have to be performed, proc-
esses get very complex and modeling of all exceptions
gets too much expendable. Within these complex proc-
esses we can find a lot of unstructured parts which can-
not be planned, defined, or automated ahead.

Some complex subtasks have to be fulfilled by coopera-
tive groups or external organizations. Long running pro-
cesses often contain decision points and need process
refinement during execution. Additionally, some pre-
tended structured and active processes need to be modi-
fied because of new restrictions, decrees or decisions of
the legislature.

General Requirements

Most systems focus on special application dependent
requirements, but using WFMS as a strategical informa-
tion system in a whole enterprise asks for further re-
quirements. The difficulty is to provide process support
for very heterogeneous processes, users, and technical
environments. The following requirements are not in-
tended to be complete but will be helpful to summarize
some major challenges.

Due to the diversity of processes, there are different
requirements for task coordination and cooperation
within and between activities. Besides lightly structured
workflows (like most administrative processes), semi-
structured workflows (like production workflows) need
to be supported as well as highly creative and unstruc-
tured process parts (e.g. ad hoc workflows). In addition,
some cooperative process parts need synchronous tele-
cooperation or coordinative group support.

Another challenge is to provide appropriate user inter-
faces for different users. The way users expect to work
with WFMS depends a lot on their skills (especially in
electronic data processing), their background knowledge
and specific application areas. This problem will get the
more important, the more users have to interact with the
WEMS (e.g. actively participating in the process by per-
forming workflow modifications).

Last but not least the technical environment of an en-
terprise is relevant for its system architecture and its
functionality. Generally, a variety of computer systems,
networks and software is used in large enterprises. Thus,
the importance of requirements like distribution,
interoperability, scalability, integration of applications,
and legacy systems will increase rapidly. Furthermore,
while not needed in each individual application scenario,
specific functionality (e.g. security, consistency or reli-
ability) must also be ensured in enterprise process man-
agement systems.

Coordination and Control of Unstructured
Workflows

As mentioned before, in some cases workflow relevant
information related to unstructured processes is not
available during buildtime. To perform processes the
way desired, additional data from outside of the system
has to be considered. While some missing information
can be gathered automatically, interactions of actors also
have to be considered. The following examples will
summarize some reasons and requirements of workflow
adaptations during runtime.

(1 Determination of relevant data during execution
Execution of workflows often depends on dynamic infor-
mation being determined during runtime. All systems use
routing based on conditions or predicates. Occurrence of
internal and external events which can be evaluated
automatically, must also be considered. Some informa-
tion which is well known to be required can be inte-
grated by predefined user interactions, e.g. explicit deci-
sion points where an actor has to decide about actual
routing or an explicit assignment of tasks to actors re-
spectively roles.

(1 Refinement and limited adaptation of predefined work-
flows
In some cases, limited unstructured process parts are not
well known in advance (like optional activities or depen-
dencies of other processes) or processes might contain
explicit planning activities influencing the further execu-
tion (e.g. project plans).
If occurrence of these situations can be anticipated, pre-
defined activities should be inserted where refinement of
subworkflows, insertion of additional activities or adap-
tation of some parameters can be performed. This feature
can also be used for intentionally open process specifi-
cations where actors of predefined tasks should get the
authority to perform them in their own way and under
their own response.
Sometimes in very unstructured processes, next steps
cannot be planned anyway (e.g. scientific workflows),
whereas evolutionary refinement of the processis highly
recommendable or unavoidable.

1 Workflow modifications

A certain non-deterministic behavior can be achieved by
these predefined adaptation mechanisms. But other situa-
tions will occur that cannot be foreseen. Due to unex-
pected external events affecting the process or due to
faulty or deficient workflow modeling, the predefined
workflow model needs to be adapted or modified. There-
fore, a mechanism to perform unspecified workflow
modifications on active workflow instances must be
available.



ADAPTIVE PROCESS SUPPORT

Typicaly, we expect workflow systems to assign
specified tasks to actors, controlling the underlying
structured process. Information which is required to per-
form a workflow instance will typically be administrated
exclusively by the workflow management system. The
main idea of the following proposed solution is to de-
velop a framework for flexible workflow management by
offering sufficient adaptive support to handle unstruc-
tured processes, too.

Flexible and Powerful Task Coordination

One solution to handle adaptations is to avoid them.
Combining very flexible execution mechanisms with
powerful modeling techniques will reduce the need for
adaptations. As mentioned before, one major reason for
adaptations is that modeling of very complex control
flows regarding lots of exceptions will be highly expend-
able or impossible (for various systems). Furthermore,
adaptations which can be particularly anticipated can be
supported automatically.

Some simple concepts are inherent to most of the ex-
isting workflow management solutions, e.g. role resolu-
tion during runtime to determine an appropriate actor or
control flow depending on predefined conditions on
workflow relevant data. Some other mechanisms like
event models and advanced control structures are hardly
found in commercial solutions. Process support in
SWATS is based on a flexible workflow engine with the
following characteristics:

[1 Apart from prescriptive control structures, descriptive
and complex structures are supported.

[ Interna, external, and temporal events are integrated and
included into conditions and predicates. Also knowledge
about history (e.g. assigning tasks to designated actors)
or causal aspects should be included in order to control
flexible workflows.

[l Specific organizational procedures (e.g. delegation,
check-back, hold-files etc.) and predefined adaptations
(decision points, ad-hoc refinements etc.) are offered to
avoid difficult manual adaptations.

[l Advanced organizational support (roles, representative
rules, and dynamic roles etc.) can be used.

Workflow Modification Services

A flexible workflow model should offer the opportu-
nity to modify single workflow instances. Therefore the
engine must offer interfaces to adapt workflow instances
without affecting the workflow definition or other active
instances. These adaptations can be related to different
aspects of the workflow model. Most of the required

changes refer to behavioral, informational and organiza-
tional aspects of workflows [Jablonski, 1994].

Modifications of behavioral aspects might be very lim-

ited operations like insertion of new activities, skipping/
deletion of predefined activities, or advanced start of
activities with quite clear semantics. In addition complex
modifications will be supported, e.g. insertion of sub-
workflows, restructuring of dependencies or modification
of conditions and events in routing decisions.
In contrast to behavioral aspects, the variety of modifica-
tions concerning organizational aspects is quite poor.
Nevertheless, in lots of cases there is a need for manual
changes of predefined roles or actors. Other powerful
mechanisms will be offered by an organization service
(e.g. representative rules or workflow relevant roles).

The informational aspect of a workflow defines what
information is produced and consumed by processes. In
this area modifications during workflow execution are
required to add information or documents to activities or
to perform changes of the data and document flow.

Adaptive
Workflow Support

User Interface

Consistency
Authorization
Integrity

| Modification Services |

| Workflow Description |

Figure 1: Solution Approach for Adaptive Workflow
Workflow Modification Control

Modifications of active workflows can be really prob-
lematical. Sometimes the semantic of modifications is
difficult to evaluate and there is a danger of inconsisten-
cies or side effects. Furthermore, it is very difficult to
decide whether a modification is helpful and desired or
not. The same adaptation, e.g. skipping the next activity
(signature of the project manager), might be necessary in
certain circumstances but fatal in others.

Therefore, manual modifications have to be controlled
by several mechanisms.
By definition of advanced adaptation rights, modifica-
tions can be enabled or disabled. It has to be checked
whether a special actor has the right to perform a par-
ticular adaptation in a given workflow instance, depend-
ing on its state.
Because typical workflow systems are not intended to be
adaptive, consistency of adapted workflows has to be
guaranteed. Apart from locking workflow instances that



are currently under change, consistency rules must be  side. Activity management can be performed by worklist
defined and modifications have to map workflows from  functionality and workflow enactment services can be
one consistent state to another. used explicitly via CORBA or implicitly via HTML-
Consistency checks will reflect some static rules, that  forms including CGl-scripts. As updates of the intray can
each workflow has to guarantee. Another mechanism to be initiated according to a push and pull model dynamic
control workflow modifications are integrity checks. changes of organizational aspects can be reflected very
User defined integrity rules can be modeled for each  well. Apart from administrative operations (e.g. login,
workflow definition and will be proved whenever a  setup etc.) activity execution will be handled in the ap-

workflow instance is modified. plication layer.
Advanced Workflow User Interface Workflow Application Layer

In some systems, workflow instances can be edited by Activity Activity
administrators in special script languages but an adaptive Management Performance

workflow system should also enable workflow partici-
pants to make modifications and adaptations in a practi-

cal way. Because of this, users must be supported by
comfortable graphical workflow editors which are able to
present processes in a comprehensible way. Within this
editor simple and complex adaptation services must be
offered, corresponding to users’ skills.

Additionally, complex adaptations can be supported by

libraries of predefined adaptations and frequently used org

S < User <> Workflow
activities. Manager Manager Enaine

Internet tranet

Workflow Enactment Layer

ADAPTIVE WORKFLOW ARCHITECTURE
Figure 2: Basic Components and Layers of SWATS

In the POI.iIFIOW project ?ln architectuhre has been devel- b, o {4 several requirements, all workflow applications
oped to build a WFMS that meets the requirements of o jmplemented entirely in Java and can be run in a

heterogeneous technical environments and heterogeneoy{s\w-browser. Moreover using a framework for ad-
user groups. ministrative, form-based activities workflows can be

Due to requirements concerning unstructured procesSganaged and activities can be executed without any fur-
support, further components have been added to perforfp,, requirements of client software.

complex control structures and adaptation services.
Adaptive Support Layer
The SWATS-Architecture
Extensions of the SWATS architecture have been

The architecture of SWATS is characterized by twomade in order to enable unstructured process support. In
layers, the workflow enactment and the workflow appli-an additional layer coordination of complex control
cation layer. structures on the one hand and control of workflow in-
stance modifications on the other hand are being per-
formed. The solution presented in this section should be
applicable for most systems, hence it can be used as a
reference model for adaptive WFMS. Enhanced compo-
nents must be integrated in the architecture and will be
Biscussed in the following.

In the Enactment Layer, a commercial product could
be used as a highly flexible workflow engine offering
several interesting technical features (e.0.
interoperability, scalability, performance). The engine is
able to perform business processes according to a ve
flexible process model including complex rules and
events. Being based on CORBA, it was well suited to the Complex and descriptive control structures will be
integration into heterogeneous environments [HP98].  managed by theé\ctivity Coordination Service. Due to
A user manager and organizational services have bedanctionality and the description model (e.g. petri nets)
added to this engine. The User Manager administrates adff the underlying engine, enhanced or customized control
scheduled activities with their possible actors and coorstructures have to be defined. Once scheduled they will
dinates offering, assignment and termination of activi-be controlled by this service interacting with the User
ties. Actor roles specified in the workflow description Manager and the workflow engine. Thus, structures like
will be resolved by an Organization Manager. Both com-delay, deadline or sequential row will be coordinated
ponents are implemented in"C according to the interactions of involved users.

In the Application Layer, user interfaces have been If manual modifications are required, workflow in-
extended or built to enable adaptations from the clienstance information will be extracted from the engine to



build up an internal representation, where adaptations
can be performed and controlled properly. The Workflow
Instance Manager (WIM) offers a defined set of work-
flow adaptations which are first managed in the internal
representation before being propagated to the entire
workflow enactment system.

All manual adaptations will be controlled by the
Modification Control Manager, which has to ensure
syntactical and semantic correctness of workflows.

In most systems, syntactical consistency of workflows
will be proved during buildtime (e.g. by workflow mod-
eling tools) and ensured by defined state transitions of
the engine. Because buildtime and runtime cannot be
strictly separated in cases of manual modifications, con-
sistency of workflow instances has to be controlled by
explicit checks.

According to the workflow definition, it will be exam-
ined whether users have the authorization to perform
applied modifications or not. Therefore, expendable
analysis of the workflow instance may be required to
evaluate complex dependencies and conditions concern-
ing the current state of a workflow instance.

Finally, the Modification Control Manager has to guar-
antee integrity of adaptive workflows. Therefore, user
defined integrity rules of affected subworkflows are re-
evaluated to ensure semantic correctness of workflows,
even in case of manual modifications.
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Figure 3: An Adaptive Support Layer for WFMS

Workflow Enactment Laver

Apart from control mechanisms, functionality must be
provided to ensure atomicity, consistency, and durability
of workflow adaptations in distributed environments.
Because conflicts of workflow modifications are not ex-
pected to occur very frequently and duration of perform-

ing modifications is not critical, usual locking mecha-
nisms can be applied.

Impact of Adaptive Support on WFM S

This architecture has been developed to be applicable
in different WFMS. Nevertheless, there are impacts on
the WFM'S which have to meet several specific require-
ments.

The engine must offer sufficient interfaces for instance
handling (e.g. export interfaces, instance modification
interfaces, and interfaces for locking etc.) and enough
flexibility to integrate complex activity coordination
(e.g. state model and interfaces). Also, the workflow
model has to be extended by definition of adaptability
aspects (adaptation rights) and workflow integrity rules.

Depending on the functionality of used components,
enhanced properties and interfaces may be required to
perform necessary adaptations not only in the engine, but
also in other enactment components (e.g. worklist han-
dler). Concepts of the SWATS User Manager are ade-
guate to these requirements because worklist manage-
ment can be handled in a very flexible way.

Finally, any workflow participant must be able to use
adaptive support functionality. Approaches where very
specia skills are necessary to perform adaptations are
insufficient because of a variety of user profilesin large
enterprises. Thus, the workflow application layer in
SWATS is complemented by a graphical workflow editor
and a library service. As mentioned before, comprehensi-
bility of process models may depend on various factors,
whereas different external views on workflow instances
have to be offered. As a first step, very structured proc-
ess views are offered similar to structured programming
concepts. Within this views of the workflow editor, ac-
tors are able to adapt workflows manually .

THE USER INTERFACE FOR WORKFLOW
ADAPTATIONS IN SWATS

The graphical workflow editor in SWATS offers mul-
tiple functionality to different user groups.
On the one hand it can be used by specialists as an usual
workflow designer to view, build, or modify workflow
definitions. The engine supports version control mecha-
nisms of workflow definitions and offers read/write inter-
faces. These original workflow definitions will be parsed
by the WIM and be transformed to an internal process
model.
On the other hand all process participants can use the
editor for viewing and editing single workflow instances.
When loading instances, the workflow definition will be
complemented by the corresponding instance informa-
tion, given by the engine and the User Manager.



Requirements and Concepts

There are three requirements in particular which have
had great impact on the design of the workflow editor
and the underlying WIM: comprehensibility and usability
of models and tools, transferability of concepts and tools,
and applicability of models and concepts to support ad-
aptation control mechanisms.

To enforce architectural and conceptual independence
all components of the adaptive support layer are working
on a specific internal process model. The control flow of
this model depends on an extensible set of control struc-
tures. This approach has been chosen because most of
the existing process models can be easily extended and
transformed into a structured form. Furthermore effects
of adaptations on structured processes can be analyzed
very well, which simplifies the control of workflow in-
stance adaptations. Structured modeling also encourages
modularity, abstraction, and comprehensibility of proc-
€sSes.

The WIM offers a defined set of basic and an extensi-
ble set of complex operations to modify workflow in-
stances. To increase usability of the editor these opera-
tions can be performed in an easy way by operating
graphically (like drag and drop), by editing object prop-
erties, or by selecting predefined complex adaptation
procedures.

Workflow Aspects and Editor Views

Even if the adaptations themselves can be performed
easily, actors must get a general idea of what the process
is doing and how they can adjust it in an appropriate
way. In order to gain these insights, workflows are pre-
sented in several views which belong to different aspects
of workflow models:

[1 A behavioral view focuses on the control flow, showing
control structures and their accessory activities or sub-
workflows.

[1 A informational view gives an overview of the use of
workflow data and outlines the flow of application data
between activities. For complexity reasons, it is config-
urable which data shall be viewed or not.

[1 A temporal view organizes the activities by time zones
and gives a good impression of when activities have
been executed or when they will be started/finished in
the best/worst/average case.

Each view has a special intention. Nevertheless, some
aspects can not be strictly separated (e.g. functional and
behavioral aspects) or do not need a separate view (e.g.
assignment of roles to activities).

As a result, the presentation of activities (illustrated in
rectangles) has been made configurable by including the
most important additional information like work node

and activity name, role/actor, state (by color or text),
start/end date, or duration.
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Figure 4: Adaptation of functional and behavioral aspects

Figure 4 shows the editor with a loaded workflow in-

stance of a typical booking process shown in the behav-
ioral view. Adaptations can be performed by the pull-
down menu Modify or by using the vertical toolbox. This
box containsicons for all basic structural operations (e.g.
insert, delete, cut, and paste).
Figure 5 shows the same instance in the informational
view. The flow of application data is visualized by col-
ored, labeled arcs, which can be picked out to get further
information. In this view, control flow information has
been reduced to explicit predecessor-successor relations
represented by dashed black arcs.

Since some information can be better represented tex-
tually another view has been added, the object view.
When selecting workflow objects (e.g. activities, control
nodes, arcs), an additional window with object properties
appears. The object view is divided into several parts
related to the different workflow aspects. Depending on
the editor context (e.g. the current active view), the ob-
ject view will pop up with the adequate part.

Data flow in SWATS is implicitly defined by rights of
activities to data. That is why modifications of data flow
must result in modifications of the use of data. Apart
from graphical adaptations, this can be done by activat-
ing the object view and modifying the table with data
access rights.

Other parts of the object view belong to temporal prop-
erties of activities, organizational dependencies or path
conditions in control structures.
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Figure 5: Adaptation of informational aspects
Architectural and Implementation |ssues

The editor has been implemented in Java according to
the architectural principlesin SWATS.
To ensure independence from the WIM, the editor works
on alocal model which need not necessarily be the same
as the WIM-model. Furthermore, the editor has been
built according to the model-view-controller principles.
Since every application domain or user group has its own
user specific requirements, a single graphical representa-
tion of workflows cannot be sufficient for enterprise-
wide workflow management. Due to this fact, the editor
has been designed in a way that other representations can
be developed by re-using design and code.

The layout of graphical process presentations is an
important issue to enforce comprehensibility. Due to the
complexity of this problem, which is beyond the scope of
this work, just a simple automatic layout algorithm has
been implemented. But the layout of each workflow in-
stance view can be arranged independently, supported by
the given layout operations from the horizontal toolbar.
As a consequence, the workflow instance model had to
be extended by layout information.

Due to the expendable graphical computations and the
well known performance of JAVA, the system requires
an adequate memory and computing power (e.g. Pentium
300 with 64 MB RAM for acceptable performance).

CURRENT STATE AND FUTURE WORK

Both basic layers, the workflow enactment layer and
the workflow application layer, have been developed in
the PoliFlow project. Depending on a special framework
which supports form-based administrative processes over

Intranet or the Internet, some workflow applications have
been realized for the customer.

Due to conceptual and technical problems a prototypi-
cal approach has been chosen to develop the integrated
adaptive support layer.
In a first phase, basic concepts of the layer’s functional-
ity have been acquired and proved in rapid prototypes;
first versions of the Instance Manager, the graphical
Workflow Editor, and the Modification Control Manager
have been implemented.
Because of conceptual enhancements and technical issues
(e.g. new versions of the workflow engine and the soft-
ware environment), these prototypes had to be re-
engineered. Implementation of the second version of
these components has been finished as well as the im-
plementation of the Activity Coordination Service.

Actually, conceptual work is related to the area of con-
sistency and integrity control, to expand the Modification
Control Manager. Further implementational work will be
spent on the integration of the commercial workflow en-
gine into SWATS (e.g. advanced modification interfaces
and workflow instance locking).

As a first complete prototype the system has been pre-
sented at CeBIT’'98.

CONCLUSION

The intention of this research is to point out certain
limitations of existing WFMS combined with a feasibil-
ity study of new and demanding workflow concepts. The
results have to be examined and evaluated in the applica-
tion field where continuous interactions with selected
customers are guaranteed. Due to the very heterogeneous
application environment within the project, the results
are expected to be suitable for many other enterprises
and WFMS.

Next generations WFMS should not subsume the wide
area of groupware applications like synchronous tele-
cooperation services or groupware platforms supporting
complete unstructured work. Nevertheless, there should
be a certain quality of integration, offering more than
simple encapsulation of unstructured tasks in special ac-
tivities.

The proposed solution and reference architecture pre-
sented in this paper should be one way to achieve a
seamless integration of structured and unstructured proc-
esses provided by powerful workflow technology.
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