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Abstract. The Business Process Execution Language (BPEL) connects the
benefit of service-oriented architecture and business process modelling by using
standard control constructs to define the interactions between Web Services.
The usage of predefined control constructs is efficient for production oriented
business processes, but it leads to inflexible process models, which do not reach
the challenges of today’s enterprises. To cope with increasing changes,
uncertainty and unpredictability they have to be flexible and adaptable. We
present an approach which combines well defined process models with goal-
driven parts to reach less complex process models and more flexibility and
adaptivity during runtime.
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1 Introduction

Adaptivity and flexibility are the most important challenges of today’s business
[1]. Enterprises which meet these challenges are able to cope with increasing changes,
uncertainty and unpredictability. Since the early 90s the IT wants to support
businesses to reach more flexibility and adaptivity by separating the process logic
from business application up to the implementation of workflow management
systems, which separates the process flow from the different tasks. But, it was
realized quite soon, that workflow management systems are mainly useful for well-
structured processes. They lack flexibility in process execution. An alternative
approach towards agility takes into account that every business application is based
on rules to conduct the business logic. When compliance requirements increased,
along with the demand for business flexibility the business rules approach emerged.

Service-oriented Architecture inherently enables flexibility and adaptivity through
choreography of services where each service can select and invoke any other web
service. The Business Process Execution Language for Web Services (BPEL)
supports the specification for coordination and composition of services [2].
Workflows are composed in BPEL using standard control constructs, like switch or



sequence. The use of predefined control constructs can lead to complex process
models, which are hard to maintain if all possible variants of knowledge intensive
tasks and especially all rare and exceptional cases are respected. When the tasks are
mutually depending on each other, this modelling sometimes is even impossible. Like
mentioned by Hepp and Roman modelling the process flow has several disadvantages
hence a declarative process description is preferred instead [13]. But the use of
standard control constructs has the advantage of efficiency in automated workflows.

To achieve more flexibility we provide an approach, which combines the benefit of
BPEL and a goal-driven approach used for unstructured process parts. These
unstructured process parts are modelled more abstractly at design time whilst
providing the necessary conditions to ascertain the flow of these parts during runtime
regarding the case. Modelling business processes more abstractly has the benefits of
having a good starting point for discussions or supports discovering similar business
processes [12]. The abstract parts are modelled using business rules and semantic
technologies.

2 Related Works

A number of approaches to compose services exist, which emerged from the
workflow and Al planning research community [3]. The workflow-based composition
methods are mainly manual. Abstract process models are captured, whose tasks are
related to real web services, which can be selected dynamically. There exist several
techniques for web service composition based on Al planning, like rule-based
planning and the situation calculus. Our approach is to combine approaches of both
communities. For the static part, we use a model, which is bound to real web services,
additionally we use the approach of OWL-S which provides a web service language,
directly related to Al planning[4]. Their preconditions and postconditions specify the
state change during execution of services. Theses preconditions and postconditions
are widely used in planning.[5]

In [6] an approach is presented, whose goals are decomposed in several sub goals,
which are related to plans of processes. Unfortunately the explicit modelling of goals
and their relation to sub goals in a hierarchical way leads to inflexibility. In [7] an
approach is represented, where goals are also decomposed in sub goals. A planner
helps to organize the sequence of sub goals and assigns services to realize them under
given policies or constraints.

In our approach, we combine these goal-driven approaches with the workflow
based composition and OWL-S to create static process models and dynamic process
models as well. The problem is, that business users are familiar with modelling of
processes using common notations as BPMN, but expressing goals and processes
using OWL-S is much more difficult and unusual. Our modelling approach proposes
the application of SBVR, which is provided by the OMGI[8]. The vocabulary of rules
is represented as ontology, which can base on existing ontologies, like ontologies for
the modelling of commercial and public enterprises provided by the TOVE' project.

I'TOVE-Project: http://www.eil.utoronto.ca/enterprise-modelling/tove/



The advantage of using ontologies for representing facts and terms lies in higher
expressiveness and organization wide common vocabulary.

3 Example

Figure 1 illustrates a simplified example for approving a building application. The
process model describes the flow from storing the application data to a simple check
whether there are building restrictions conflicting with the application ending with a
complex verification including inspection on location, revision by an expert panel,
checking of natural, environmental and historical agencies etc.
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4  GoMoKIT - Approach

For the structured part we use BPEL. As BPEL only provides standard control
constructs, which can lead to complex process models, we use a goal driven approach
to achieve flexibility during runtime. To avoid the necessity of extending the BPEL
standard, we want to implement a web service which provides the additional
functionalities for process orchestration and execution during runtime.

Regarding our example shown in figure 2, we replace the complex part of the
process using an additional object type, the so-called “variable process” [9]. This
object type is related to a pool of tasks. The execution of these tasks is determined at
runtime and hence, we avoid modelling them strictly. Additionally the object type is
related to a rule set, which combines several rules, which are used to inference
knowledge regarding the case.

For instance, a building, which is older than 100 years, is a historical building.
Because it is easier for business people to express their business rules using
“structured English” we use the Semantics of Business Vocabulary and Rules
(SBVR).



The task pool contains several sub tasks. The sub tasks are executed to fulfil a
specific goal. Therefore, we explicitly express the goals utilise the SBVR formalism.
This goal is decomposed into sub goals which can be fulfilled by the tasks of the task
pool. We relate therefore each task of the task pool to a sub goal. We add
preconditions which specify what conditions have to be fulfilled before the task can
be invoked and postconditions which define what the execution of the task effects. All
conditions are expressed also using SBVR.

Figure 2 shows the introduced process modelled with the GoMoKIT approach. The
complex part of Figure 1 is replaced with the activity “Check Application” which is
expected to achieve the goal ”Application is approved®. It is related to a rule-set
containing two rules. The first rule expresses, that all buildings must be farther than
50 m from natural water and the second rule expresses, that a historical building is
older than 100 years. This rule-set has to be executed first to inference knowledge
regarding the current case. After the execution of the rules the tasks of the task pool
can be invoked. In this example seven tasks are combined in the task pool. For each
task the sub goal, its preconditions and postconditions are defined, such as the task
“Historical Preservation Investigation®. After execution of the task the goal
“Historical preservation investigation is approved” is fulfilled. The postcondition
“Historical preservation investigation is accepted or not” specifies, that after the
execution of the task the historical preservation investigation is accepted or denied.
The precondition “building is a historical building* defines, that the task should be
invoked only when a building is older than 100 years.
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Fig. 2 Task pool belonging to the “Building application” process and defining
Subtasks with their goals, preconditions and postconditions.

5 Formalization

For the static part of the process model we use BPEL. The task pool is described
using OWL-S. Every task of the task pool is described as an atomic process.



Preconditions, postconditions and goals are expressed using the precondition, effect
and result-concepts of OWL-S.

Therefore, the rules, preconditions, goals and postconditions expressed in SBVR
have to be transformed to a formal modelling language which can be executed by a
rule engine.
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Fig. 3: Example building process with variable process containing a main goal and
rules pointing to a task pool

5.2 Runtime approach

To demonstrate our approach we assume that we have a building which is older than
100 years, more than 50 m away from natural water and fits to the surroundings. The
first activities (“Storing the application data”, “Formal Check” and the statement) of
the process are executed by the BPEL engine. The variable process part relates to a
web service, which provides the functionalities for executing rules, planning and
executing the sub tasks. This web service gets the rule-set and the OWL-S-file as
input. First, the rules are executed. In this use case two rules must be executed and
both rules will be fired, regarding our case. The knowledge is stored in a database
which is used for the whole process and therefore can be accessed by the variable
process.

After the execution of the rules, the service ontology is parsed to get the main goal,
which is specified as effect of the OWL-S profile.

All atomic processes are parsed to get these tasks which fulfil the main goal. If no
main goal is found, an exception must be thrown to the BPEL-engine. In our use case
the main goal is to approve the application, what is fulfilled by two tasks (“Send
application is Accepted Notification” and “Send application is not accepted
notification”).

The preconditions of the found tasks are used to get the previous tasks, by parsing
the postconditions and goals of the other tasks of the task pool. If tasks are found
which have no preconditions or whose preconditions can be fulfilled without
executing a previous task, these tasks will be executed first. In our case, this applies to



“Check Layout Plan“, because it has no precondition and to “Historical Preservation
Investigation”, because the precondition can be met by means of the knowledge
stored in the database.

These two tasks are the starting points of the sub process, from which the process

is planned.
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Because we have modelled the sub process using OWL-S, we have to export them
to executable models. The transformation from OWL-S to BPEL is presented in [10].

Fig. 3: Plan regarding the case

6 Conclusion

In this paper we have shown how structured and unstructured parts can be combined
to one process, to avoid a complex process models by abstracting the complex part
using an additional object type. We have represented an approach of combining the
static and dynamic parts by using BPEL, semantic technologies and business rules.
We have tried to keep the modelling simple, so business users can model the
processes without an IT expert.

Moreover, we have shown how this approach can be executed. This approach leads
to more flexible and adaptable processes. Further works have to be done to transform
the rules, preconditions, postconditions and goals from SBVR to an executable rule
language. Additionally, we have to find a strategy for the execution part. If two tasks
are executed parallel, we have to make sure, that the two tasks may not overwrite their
result. Concerning the modelling user interface, facilities as input checking and
support (e.g. selection of attributes) have to be complemented.
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