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Abstract. We present the workflow modeler of the ILOG JViews com-
ponent suite. It allows to easily define business processes in a graphi-
cal, intuitive manner. Workflow diagrams are essentially directed, nested
graphs. We illustrate the layout algorithms that are available in the mod-
eler to arrange these graphs automatically.

1 Introduction

Workflow is the flow of information and control in a company’s business processes
[1]. Examples of such processes are purchasing procedures, production planning
or customer support mechanisms. Managing business processes more efficiently
can reduce the costs and improve product and customer services. A workflow
modeler is a software that allows to design, document and optimize the business
processes. Today’s workflow management systems are graphical tools that allow
to manipulate and monitor workflows that are visualized as diagrams. Since
workflow diagrams are essentially graphs, the automatic layout is a central part
of the GUI of such software systems.

The ILOG JViews Component Suite is a set of pure Java components for
building sophisticated interactive commercial Web-based user interfaces. Besides
ready-to-use components for cartography, charting, resource scheduling (Gantt
charts), it includes a component specialized for building the GUT of workflow ap-
plications. This workflow component utilizes the service of the powerful graphic
framework and graph layout package of JViews [4]. We present a workflow mod-
eler application built with the ILOG JViews Workflow component.

Besides the workflow modeler, an animated workflow simulator will be demon-
strated. Any workflow made with the workflow modeler can be used here. The
simulator analyzes the workflow components and simulates a workflow process
that follows the workflow. The simulation is visualized by graphical changes in
the workflow diagram.



2 Features of the workflow modeler

In the workflow world, a key task is the modeling of the workflow information.
The workflow modeler allows to easily define business processes in a graphical,
intuitive manner. The workflow modeler includes the following features:

— A series of smart graph layout algorithms for automatically rearranging the
elements of the workflow into the most meaningful representation.

— Full customization of the look & feel of all graphical elements via Cascading
Style Sheets.

— Drag-and-drop editing.

— A complete set of editing tools, including cut and paste, selection, zooming
and panning, printing, and so on.

— Grouping of elements into sub-processes, and expanding or collapsing sub-
processes interactively.

— XML input and output

— Predefined palettes of graphics that represent workflow tasks and partici-
pants, and a variety of connection tools for linking tasks to one another. The
palettes contain objects derived from the Workflow Management Coalition
standards [2].
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Fig. 1. Workflow Modeler



3 Architecture

The workflow modeler is build with the ILOG JViews Stylable Data Mapper
(SDM), a model view controler architecture that allows to plugin application
specific data models and provides various visualization renderers that are con-
trolled by cascading style sheets (Fig. 2). Style sheets can be loaded dynamically
to change the appearance of the workflow diagram while the underlying data re-
mains unaffected (Fig. 3). The SDM engine works bidirectional: it updates the
diagram automatically when the underlying data model changes, and it notifies
the data model when the user interactively edits the diagram.

Cascading
Style
Sheets

_ Renderers Display & GUI
XML ” o e
3 Graph Layout
— = T
R - e
e w® Graphics g Q% & @
pe ) O S
— SDM Engine

Fig. 2. SDM Architecture of the workflow modeler

4 Highlights of the Layout Algorithms

Workflow graphs consist of nodes representing activities, decisions, participants
or data, and edges representing transitions and relations. Workflow graphs may
contain subprocesses, hence they are nested graphs with intergraph edges, that is,
edges between different subgraphs (Fig. 3). Since transitions are usually directed
edges and form the skeleton of the workflow graph, a modified variant of the
Sugiyama layout algorithm [5,3] is used. Additionally, a tree layout algorithm
based on [6] is available. The layout is performed recursively through the nested
graphs. The intergraph links are routed with a specialized link layout algorithm
in an orthogonal style. Afterwards, labels are placed at the edges by a simulated
annealing technique.

The Sugiyama layout algorithm is enhanced by various features to fit into
the workflow application domain:



— In incremental mode, the relative positions of nodes are preserved when
the graph changes. Hence, small editing operations don’t cause a large rear-
rangement of the diagram. This helps the user to preserve the mental map
of the diagram.

— A constraint system allows to define relations between the node position,
such as "is left of”, ”is above”, ”it leftmost”, or to cluster nodes.

— Ports specify the node side or the fixed pin points where edges start or end
at the nodes.

— Swim lanes allow to divide the layout area into vertical stripes representing
the business units that participate on the workflow (Fig. 4).

5 Implementation Details

The Workflow Modeler is written in pure Java. It requires jdk 1.3 or higher.
It runs as applet or application. Because of Java applet security restrictions,
the applet version of the Workflow Modeler has limited functionality, while the
application version has the full functionality.

Fig. . A nested workflow graph in two di erent styles controlled by CSS



Fig. . Workflow. Left: without swim lanes, right: with swim lanes
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