
KSII The 11th Asia Pacific International Conference on Information Science and Technology(APIC-IST) 2016.
Copyright 2016 KSII                                                                                                                                                                                    63

This research was supported by the contents convergence software research center at Kyonggi University funded by 
the GRRC program of Gyeonggi Province, South Korea.

Analyzing Hierarchical Properties of 
Entities in XPDL-Based Workflow Models

Hyun Ahn1, Minjae Park2 and Kwanghoon Pio Kim1*

1Department of Computer Science, Kyonggi University
154-42 Gwangkyosan-ro, Youngtong-gu, Gyeonggi-do, 16227, South Korea

[e-mail: {hahn, kwang}@kgu.ac.kr]
2Engineering Innovation Center, BISTel, Inc.

128 Baumoe-ro, Seocho-gu, Seoul, 137-891, South Korea
[e-mail: mjpark@bistel.com]

*Corresponding author: Kwanghoon Pio Kim

 
Abstract

The analysis of hierarchical information in the area of workflow management is much valuable and 
ought to be supported with proper analysis methods and systems. This paper describes an analysis
process of hierarchical relationships of workflow entities. In particular, we focus on the analysis of 
workflow entity hierarchy from XPDL (XML Process Definition Language [1])-formatted workflow
models. Many entity types have been proposed in the XPDL standard documents delivered by WfMC 
(Workflow Management Coalition [2]). As the difficulty of the implementation, we only consider
essential entity types instead of including all entity types. A generation of workflow entity hierarchy is 
based on a meta-model that represents workflow entity types and hierarchical relationships between 
them. Conclusively, the prototype system which is under development validates the feasibility of 
analyzing a workflow entity hierarchy from XPDL-based workflow models.
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1. Introduction

Workflow management technologies and 
systems have been widely adopted in many 
process-centric organizations in order to
effectively manage their workflow processes.
Currently, as workflow processes are recognized 
as core properties of organizations, many 
methods and systems have been developed for 
analyzing and optimizing workflows. Among of 
them, the analysis of hierarchical information in 
workflow management is much valuable and 
ought to be supported with proper analysis 
methods and systems. However, there is still a
lack of research on appropriate methods and 

systemic approaches supporting the analysis of 
hierarchical workflow-related information.

This paper briefly describes a process of 
analyzing hierarchical information in XPDL 
workflow models [1]. The XPDL is a 
standardized XML language to interchange 
business process definition between different 
workflow products [4]. There are many entity 
types proposed in the XPDL standard documents
delivered by WfMC. In this paper, however, we 
only consider the nine essential entity types 
instead of including all entity types to reduce the 
complexity of the implementation. To address
this, we devise a meta-model representing 
essential workflow entity types of the XPDL 
standard and their hierarchical relationships.
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Fig. 1. The analysis process of hierarchical information in XPDL workflow models

2. The Analysis Process of Workflow 
Entity Hierarchy

This chapter describes the analysis process of 
hierarchical information and introduces a 
prototype system which is under development. 
The analysis process consists of following three 
phases:

1. Parsing XPDL workflow models: Firstly, 
the prototype system takes XPDL-formatted 
workflow models as an input set, and then
performs the parsing task in order to 
transform tag information corresponding 
workflow entities into a group of workflow 
entity objects that are managed by the 
running system.

Fig. 2. A captured screen of the parsing result of 
a sample XPDL workflow model

2. Generating a workflow entitiy hierarchy:
By using a graphical user interface of the 
system, users can easily and interactively 
configure the workflow entitiy hierarchy 
based on the meta-model for generating 
entity hierarchy. As shown in Fig. 3, the 
meta-model embodies the nine workflow 
entity types and their hierarchical 
relationships including the composition
(depicted as a filled diamond and a solid line)  
and the reference (represented as an arc).
Composition relationships are established by 
exploring a hierarchical structure of tag 
information in the XPDL schema. Similarily, 
reference relationships are extracted from 
reference information within tags that 
indicates a specific workflow entitiy. The 
graphical navigation functionality, which is 
provided by the system, offers users available 
options of workflow entity types in the step 
of hierarchy generation.  

Fig. 3. The meta-model representing hierarchical 
relationships of workflow entity types

3. Analyzing the generated entity hierarchy:
After the generation of entity hierarchy, a 
variety of analysis techniques is applicable 
for acquiring hierarchical workflow-related 
information and knowledge. Finally, the 
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analyzed result is represented by proper 
visualizations (i.e., basic diagrams, treemap 
[5], dendrogram, and so forth) for 
hierarchical information, and is examined by 
users or stakeholders who have intention to 
obtain valuable insights.

3. Conclusions

This paper presented the analysis process for 
hierarchical relationships of workflow entities in 
XPDL workflow models. Also we devise the 
meta-model of XPDL entity types for generating 
a workflow entity hierarchy. Finally, the 
prototype system shows the feasibility of 
analyzing hierarchical information in workflow 
processes.
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