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Abstract. The analysis of data produced by the enterprises during pro-
cesses execution is key to know how these processes are working and how
they can be improved. These data may be consumed to make different
types of analysis, for example, data could be used as input for process dis-
covery, decision-making and even process querying tools. However, each
type of analysis needs data in different formats because they use different
techniques and tackle the problem from a different point of view. Fortu-
nately, if we look at the data exploitation problem from a higher level of
abstraction perspective, we can realize that all the points of view share
a common ground: the business process model and its instantiation are
in the kernel of all of them. In this paper, we propose the use of a Busi-
ness Process Instance Metamodel, which serves as a common interface
to make independent the applications producing business process data
from those applications that consume and exploit it. A tool has been
implemented as a proof of concept to facilitate the matching between
data from different data sources and the metamodel.

Keywords: Process Instance Metamodel, Data Model, Model Mapping,
Domain Knowledge, Process Data

1 Introduction

Activities undertaken by companies can be choreographed by business processes
to achieve their goals. Many companies use Business Process Management Sys-
tems (BPMSs) to support the automation of business processes, but others use
software applications that are implemented ad hoc, having their own data sources
with a domain-specific structure. As a consequence, business data cannot be ex-
ploited in a general way and, the analysis carried out using the stored data must
also be developed ad hoc.

Some of the most common ways of exploiting data generated during process
execution are: the creation of execution traces for process discovery algorithms to
obtain the system behavior [1,4]; querying process data to help decision-making
in business process scenarios [9]; using ontology-based reasoning techniques [5,
3]. These different scenarios consume data in different formats, and some for-
matting tasks can be tedious and complex, for example, the creation of traces
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from business process executions may be a tedious and complex task [2], since
data can be stored in heterogeneous repositories.

On the one hand, the need for a data representation model that let applica-
tions that generate business data be independent from those that consume them
was detected in [7] and a RDF data model was proposed as an interoperabil-
ity mechanism. On the other hand, the necessity to define a Business Process
Instance Metamodel was introduced in [6]. However, none of the previous con-
tributions offers the possibility of a reusable data model valid for different data
sources, different BPM techniques and even though different domains without
customization.

In this paper, we propose the use of a Business Process Instance Metamodel
as an intermediate layer to bring closer the domain specific data produced by
business processes and how they can be exploited. The definition of an inter-
mediate metamodel helps us to abstract domain specific knowledge from the
analyzed data, being easier to apply different process analytics techniques. The
approach is based on the definition of mappings between the data source and the
expected elements in a Business Process defined as a Business Process Instance
Metamodel. The benefits produced by the use of an intermediate metamodel are
the reduction of the analysis time, and the exploitation of data in a more appro-
priated way [8]. In fact, the use of the intermediate metamodel is a benefit itself,
since provides a standard way of accessing business process data and improving
the interoperability among different organizations.

The paper is organized as follows: Firstly, Section 2 introduces the main
ideas of our approach and describes briefly the Business Instance Metamodel.
Secondly, Section 3 presents a tool implemented as a proof of concept to define
the matching between an Oracle database and the Process Instance metamodel.
And finally, the paper is concluded and some further work is pointed out.

2 Proposal

Business process data exploitation depends highly on the technology that sup-
ports business process execution as well as the way data is structured. Some
companies have BPMSs to support the execution, but others have software ap-
plications that have been implemented ad hoc. As a consequence, there is no
standard approach to exploit these data. Thus, for example, the data conversion
needed to generate an event log for a process mining tool is totally different if
data are stored in a relational database or the data storage of a SAP system.
To make data exploitation technology-agnostic, our approach is inspired by
the guidelines provided by Model-Driven Architecture to structure specifications,
in such a way that we propose a Business Process Instance Metamodel that helps
us to separate the technological details and the structure of the information from
the data itself. In other words, the business process instance metamodel can be
seen as an intermediate artifact that is not dependent on the business domain
nor focused on a subset of tools. Thus, it allows us to make applications that
produce business process data independent from those applications that consume
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Fig. 1. Approach overview
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them. Figure 1 depicts how the process instance metamodel acts as an interface
for both, data producers and consumers.

The Business Process Instance Metamodel depicted in the center of Figure 1
is detailed in Figure 2. The metamodel has been specified with EMF [10]. Note
that it is a very simple model which is mainly centered on the most basic entities
related to business process instances together with their attributes.

The root of the metamodel is the ProcessEngine metaclass and represents
the BPMS or software application that is in charge of processes execution. The
process engine can be in charge of different processes. The ProcessDefinition
metaclass represents the formal definition of the process, that is, what we call
the Business Process Model. One business process can be executed many times
and the ProcessInstance metaclass models these executions or instances. A
business process is composed of different activities and the Activity metaclass
models them. Finally, the ActivityInstance metaclass represents the execu-
tion of an activity and it is related to the Activity metaclass (note that an
activity may be executed many times) and to the ProcessInstance metaclass
(an activity may be executed in the context of different business processes). This
metamodel allows us to exploit business data in different contexts independently
of the storage technology and structure. We only need to define mappings from
the concrete technology to the Process Instance Metamodel. Then, the infor-
mation stored as a BP instance Metamodel may be used to generate event log
traces (both in XES or MXML format), to be queried for decision-making or to
be semantized and to reason about it.

3 Proof of Concept Implementation

We have implemented a tool that assists business experts in defining the mapping
between the data repository and the Process Instance Metamodel, facilitating
the later data analysis. The tool allows, once the data repository and metamodel
are connected by the mapping definition, to analyze and use the data from a
Business Process point of view and exploit those data by applying any of the
techniques used in the different business analytics contexts. The tool has been
developed as a web application. Figure 3 shows a screen-shot that captures
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Fig. 2. Process Instance Metamodel

the mapping definition process. Further details about the tool can be found in
http://www.idea.us.es/portfolio-item/process-data-matching-tool/.

Suspended

Definitions Matching

Fig. 3. Developed tool as proof of concept

4 Conclusions and further work

This paper shows how the use of an intermediate metamodel can help to stan-
dardize the exploitation of business process data by defining a common infras-
tructure that may be used in different business process analytics contexts.

As further work, we consider interesting to enrich the way of defining the
matching, making more flexible the tool and allowing the building of more com-
plex processes and exploitation of more complex data sources.
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