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Contemporary information systems (IS) more and more have to be aligned in a process-
oriented way. This new generation of information systems is often referred to as Process-
Aware IS (PAIS) [DuHA05]. PAIS should capture real-world processes adequately to provide 
effective process support, i.e., there should be no mismatch between the computerized 
processes and those in reality. In order to achieve this goal, business processes must be 
supported in an integrated way.  
 
For this purpose PAIS should allow authorized users to flexibly deviate from the predefined 
processes as required (e.g., to deal with exceptions) and to evolve PAIS implementations over 
time (e.g., due to process optimizations or legal changes). In addition, a framework is needed 
which enables the reuse of process knowledge when introducing new ad-hoc changes by 
learning from previous process instance changes. Moreover, the PAIS should support deriving 
optimized process models from them. 
 

 
 

Figure 1: PAIS allow for the modelling, execution and monitoring of business processes 
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Process Modeling 
 
PAIS enable users to model, execute, and monitor a company's business processes (cf. Fig. 1). 
In general, the orchestration of a business process is based on a predefined process model, 
called a process schema, consisting of the tasks to be executed (i.e., activities), their 
dependencies (e.g., control and data flow), organizational entities performing these tasks (i.e., 
actors), and business objects which provide or store data for the activities.  
 
For each business process (e.g., booking a business trip or handling an order) a process type 
has to be defined for which different process schema versions may exist, reflecting the 
evolution of this process type. In Fig. 1, for example, process schemes S1 and S1' correspond 
to two different versions of the same process type.  
 
Process Execution 
 
Based on a process schema new process instances are created and executed at run-time as 
specified in the underlying process schema. However, to deal with exceptions or 
unanticipated situations process participants must be able to deviate from the predefined 
execution path if required (cf. Fig. 2) [ReDa98]. The effects of such instance-specific changes 
should be kept local to the respective process instance, i.e., they must not affect other process 
instances of the same type. In Fig. 2, instance I2 has been individually modified by 
dynamically inserting two activities X and Y as well a data dependency between them. Thus 
the respective execution schema of I2 deviates from the original process schema S1 this 
instance was derived from.  
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Figure 2: Individual Process Instances have to be modified due to Exceptions 

 
Similar deviations can occur more than once. As it requires significant user experience to 
define changes from scratch, change reuse should be supported. In order to reuse changes they 
must be annotated with contextual information (e.g., about the reasons for the deviation) and 
be memorized by the PAIS. This contextual information can then be used for retrieving 
similar problem situations and therefore ensures that only changes relevant for the current 
situation are presented to the user [WWB04, RWRW05]. 
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Process Monitoring  
 
To ensure traceability the execution histories of process instances as well as changes are 
logged by the PAIS. This information can then be used to derive suggestions for process 
improvements [WRRW06, GRRA06]. To incorporate the respective process improvements 
into the process model, the PAIS must support process type changes.  
 

BA
C

D
E F

Changes at the Process Type Level

S1‘

BA
D

E FX
Y

d
C X

Y
dI5

X
Y

dI5

X
Y

dI4

X
Y

dI4

X
Y

dI1

X
Y

dI1

propagation to 
already running

process instances

S1

process evolution

 
Figure 3: Business Processes Evolve over Time 

 
These changes cover the evolution of real-world business processes and are performed by the 
process engineer [RRD04, CCPP98, Wesk00]. As a result a new schema version of the same 
type is obtained (cf. Fig. 3). Usually, the execution of future process instances is then based 
on the new schema version. Regarding long running process instances, it might be required to 
additionally migrate them to the new process schema version [RRD04].  
 
Integrated Process Lifecycle Support by Combining Business Process Management and 
Case-Based Reasoning 
 
Fig. 4 shows how integrated process life cycle support can be achieved by combining process 
management technology and case-based reasoning [WRW06].  
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Figure 4: Integrated Process Lifecycle Support 
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At build time an initial representation of a business process is created either by process 
analysis or by process mining (i.e., by observing process and task executions) (1). At run time 
new process instances can then be created from the predefined process schema (2). In general, 
process instances are executed according to the process schema they were derived from, and 
activities are assigned to process participants to perform the respective tasks (3). However, 
when exceptional situations occur at the process instance level, process participants must be 
able to deviate from the predefined schema. Users can either define an ad-hoc deviation from 
scratch and document the reasons for the changes in the case base (CB), or they can reuse a 
previously specified ad-hoc modification from exactly this CB (4). The PAIS monitors how 
often a particular schema is instantiated and how often deviations occur. When a particular 
ad-hoc modification is frequently reused, the process engineer is notified that a process type 
change may have to be performed (5). The process engineer can then evolve the process 
schema (6). In addition, existing cases which are still relevant for the new process schema 
version are migrated to a new version of the CB (7).  
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