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Abstract—In this paper a short chronology of evolution of
workflow management systems is given. Classifications
according to different criteria of software tools supporting
modeling and execution functionalities of workflow management
systems are presented.
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|. INTRODUCTION

Workflow Management Systems are a mature technology
for automating and controlling business processes [1], [2].
One widely accepted definition of workflow comes from the
Workflow Management Coalition [3]: “Workflow is the
computerized facilitation or automation of a business process,
in whole or part”. With the rise of the Web as the major
platform for making data and services available for both,
humans and applications, a new challenge has become
prevalent requiring support of workflows within and crossing
organizational boundaries [4], [5].

A general task of the workflow system in the current
business activities is the implementation of principles of the
automatic control in business systems. The lasts don’t consist
pure technical components, but they integrate both human and
human-computer activities and non-automatic interactions.
The paper presents an overview about the evolution of the
workflow systems. A critical study is performed, addressing
workflow standards and modeling languages. Software
products, supporting modeling and execution functionalities
of workflow management systems are discussed.

Il. IMPORTANCE OF WORKFLOW AUTOMATION

To implement automation in the business processes it is
necessary to apply modeling techniques for the non-technical,
organizational systems. Over the last decade there has been
increasing interest in information systems that are used to
control, and/or monitor business processes. Examples of them
are Enterprise Resource Planning (ERP) systems, Work Flow
Management Systems (WFMS) and Customer Relationship
Management (CRM) systems. These systems are implemented
to specific business processes. A set of formal languages have
been worked out in the context of web services (BPEL4WS,
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BPML, WSCI, etc.). The support of leading firms as IBM,
Microsoft, HP and SAP for a language like BPEL4WS
(Business Process Execution Language for Web Services), [6]
[6] T. Andrews, F. Curbera, H. Dholakia, Y. Goland, J. Klein,
F. Leymann, K. Liu, D. Roller, D. Smith, S. Thatte, I. Trickovic, S.
Weerawarana, Business Process Execution Language for Web
Services Version 1.1, 2003. Technical report,
http://xml.coverpages.org/ BPELv11-May052003Final.pdf proves
that workflows have become important for development. As a
result workflow systems are well addressed in standards:
BPEL4WS, XPDL, WFMC [7].

I1l. THE EVOLUTION OF BUSINESS PROCESS MANAGEMENT

In [8] a history review of the workflow technology is given.
Till nineties a more fundamental approach is missing. “The
aim of workflow management technology is the separation of
process logic from application logic in order to enable flexible
and highly configurable applications” [9]. In [10] seven fields
of importance of workflow management technology are given:
office automation, database management, e-mail, document
management, software process management, business process
modeling. The office automation targets “to reduce the
complexity of the user’s interface to the (office information)
system, control the flow of information, and enhance the
overall efficiency of the office” [11]. An overview of the
historical development of office automation systems and
workflows is given in [9]. The understanding of workflow
management has been determined by the terminology of the
Workflow Management Coalition [3]. The workflow system
consists of a modeling component, functionality for the
creation of workflow instances from these workflow models,
and functionality for the execution of the workflow instances.
The products, which implement workflow technologies, have
this functional consistence.

In the sixties information systems were built for small
operating system with limited functionality. These systems
mainly consisted of particular applications. New software
tools added new functionalities like database management.
This trend leads to the emphasis from programming to
assembling of complex software systems. The coding of
individual modules is an old approach now [8]. The challenge
now is orchestrating and combining pieces of software [8].

A. Workflow Management Systems

Workflow systems use a variety of languages based on
different concepts. Most of the products use a proprietary
language rather than independent one. Some workflow
systems are based on Petri nets but typically add product
specific extensions and restrictions. The differences between
the various tools are considerable. The reasons for the lack of
consensus of what constitutes a workflow specification are the
variety of the business processes. The absence of standard



business process modelling concepts is the reason for the
diversity in workflow languages. Respectively the comparison
of different workflow products looks to be more as a
dissemination of products then a critique of workflow
language capabilities. An example of model of a collaborative

workflow system is given in Fig. 1.

B. Web Services Composition Languages

There are two trends in the world of E-business that are
creating opportunities to automate business processes across
organizations. The first is the technology taking XML-based
standards and the Internet as a starting point. The other trend
is the need to improve the efficiency of processes from a
business perspective. There is a need to utilize the potential of
Internet for automating business processes. The goal of web
services is to exploit XML technology and to integrate
applications that can be invoked over the Web.

Developments of web services composition languages have
been mainly driven by software vendors like IBM, Microsoft,
Sun, BEA, SAP. This resulted in an abundance of standards
with overlapping functionality. The efforts of specialists are
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directed to narrow the software workflow tools by ignoring
standardization proposals that are not using well-established
process modeling techniques.

The first standardization effort was the Workflow
Management Coalition (WfMC),  http://wfmc.org/ . The
reference model which is applied, interfaces between a
workflow management system and other actors are defined.
The standardization efforts try to extend the application area
of e-Business solutions.

IV. SUITS FOR WORKFLOW SOFTWARE

Workflow models identify: how tasks are structured, who
performs them, what their relative order is, how they are
synchronized, how information flows support the tasks and
how tasks are tracked. Workflows can be modeled using Petri
nets [12], [13]. Distinction can be made between "scientific"
and "business" workflow models. The “scientific” is mostly
concerned with throughput of data through algorithms,
applications and services, the business concentrates on
scheduling and task executions.
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Figure 1. - Collaborative workflow

V. CLASSIFICATIONS OF SOFTWARE TOOLS FOR
BUSINESS AND SCIENTIFIC WORKFLOWS

The list of products for modeling and execution of
workflow systems is long. The products now have
different level of maturity and they are presented as
market available an open source software suits.
Here are presented classifications of these software
tools:
e Software for business and scientific
workflows.
e Tools according to their software language
design.
e Tools according to their supported standard.

e Open Source and Commercial tools.

The scientific Workflows systems receive wide
acceptance particularly in bioinformatics in 2000s.
They are successful to perform interconnections
between tools, to handle different data formats and
volumes http://en.wikipedia.org/wiki/ Workflow.

The business workflow represents the set of business
tasks in the organizations, perform the time scheduling
between the  processes, coordinate  software
applications, and manage the paper flow
documentation.  Workflow are “systems that help
organization to specify, execute, monitor, and
coordinate the works within a distributed office”
http://en.wikipedia.org/wiki/ Workflow. The Workflow
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I1X. CONCLUSION

This survey of products, available for workflow
modeling and execution describes a huge amount of
products. It is difficult for a common user to make a
choice of appropriate software tool, which have to be
applied in user applications. Thus the problem of
evaluation and assessing this class of software becomes
quite important. It is firmly related to the functionalities
of the products to support common standards, related to
the workflow management. But the implementation of
the workflow management systems is assumed to be the
most prospective domain where automation and

information  technology overlap in  business
management applications.
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