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Abstract. Workflow has an important role, which is that it provides back-end services to respond to frontend requirements. The workflow technique reduces the process time, allocates resources effectively and
improves the performance of enterprises. Workflow-XML(workflow-XML) is the language defining an
XML-based protocol suggested for the mutual interoperability of a workflow engine, as an asynchronous
web service protocol. We define a rule that changes a Workflow-XML document to a UML class diagram
and a collaboration diagram. And each entity that comprises a Workflow-XML resource model is modeled in
a class diagram, and interoperability between entities verifies the proposed method mapped by the
collaboration diagram. For this, this paper defines the mapping rule to convert a Workflow-XML document
to a UML class diagram and collaboration diagram, and suggests a technique to model each entity of a
Workflow-XML resource model to a class diagram and the interaction between entities to a collaboration
diagram.
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1. Introduction
'Workflow' is the representative technique to standardize the above business process, and the standard for
the 'workflow' is presented as the reference workflow model by the 'Workflow Management Coalition' so
that part of the process between and among services executing homogeneous or different workflows can be
delivered to a different workflow service, providing collaborative work[1]. Workflow-related providers have
developed and used Workflow-XML, a XML-based protocol language in order to allow inter-working
between workflow engines.
Therefore, this paper suggests a modeling method facilitating business partners to comprehend the
workflow for their interlinking of workflow engines. It also supports cooperation by modeling the resource
model provided by Workflow-XML through a UML(Unified Modeling Language)[2, 3] diagram.

2. Related Studies
This chapter compares and analyzes the previous studies relating to XML schema and Workflow-XML
document modeling. Firstly, [2-4] are related by modeling an XML schema to a UML class diagram. In [2],
a method of modeling an XML schema structure to a UML class diagram is suggested.
Based on the expression of [5], this study includes the correlation between classes and establishes the
rule to convert an XML schema to a UML class diagram. In addition, [3] and [4] describe the modeling
procedure of an XML schema for major objects. Especially, they suggest a modeling procedure such as
stereo-type, number of repeats, inherited class attributes and others in detail.
Surveying the several studies about XPDL document modeling, [5] expresses the business process in a
production system using the workflow concept as a UML activity diagram and [6] designs a distributed
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collaborative work flow as a UML diagram. In [5], the entities of a production system applying the workflow
concept are expressed as a UML class diagram, and the detailed process activities are modeled as a UML
activity diagram. Since the study models the work flow of a specific stream mainly with an activity diagram,
the mapping technique is not mentioned in detail.

3. Asynchronous Web Service Protocol
A web service interface can be classified into two types; synchronous web service and asynchronous web
service. These two architectures can be distinguished by the request-response process method. While in
synchronous service a client makes a request for service and waits for the response, in asynchronous service
(check) a client makes a request for service and continues the previous work, instead of waiting for the
response.

3.1. Workflow-XML Resource Model and Method
The workflow system using an asynchronous web service provides asynchronous service based on the
workflow system resource model suggested by the Workflow-XML standard, as the major components are
interoperating with each resource. Workflow-XML defines 5 types of resources according to the roles of
operation, as presented in Fig. 1.

Fig. 1: Workflow-XML resource model

4. Workflow-XML Resource Type Entity Modeling
The entities of the Workflow-XML resource model are expressed with a Workflow-XML schema. The
following shows the definition to map the Workflow-XML schema as a UML class diagram.
[Definition 1] To execute a web service, the Workflow-XML schema for each
entity of the Workflow-XML resource model is mapped as a UML class diagram.

4.1. Observer Resource Entity
The Observer resource entity is expressed as <<observerPropertiesGroup>> in the Workflow-XML, and
the modeling rule is as follows.
[Rule 1] The observerPropertiesGroup element is expressed in the <<Group>>
stereotype and the sub-element is expressed as a grouping relation(◆).

The following figure shows the results when [Rule 1] is applied to the observer resource element.
<xsd:group
name="observerPropertiesGroup">
<xsd:sequence>
<xsd:element name="Key" type="xsd:anyURI"/>
</xsd:sequence>
</xsd:group>

Fig. 2: <observerPropertiesGroup> Example of an element and the modeling results

4.2. ServiceRegistry Resource Type Entity
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ServiceRegistry entity is expressed as <<serviceRegistryPropertiesGroup>> and the modeling rule is as
follows.
[Rule 2] The serviceRegistryPropertiesGroup is expressed in <<Group>> stereotype, the
sub-element is expressed as a grouping relation(◆) and the external reference element is
expressed as a <<elt>> stereotype.

The following figure shows the results when [Rule 2] is applied to the service registry element.
<xsd:group
name="serviceRegistryPropertiesGroup">

<xsd:sequence>
<xsd:element name="Key" />
<xsd:element name="Name"/>
<xsd:element name="Description" />
<xsd:element name="Vesion" />
<xsd:element name="Status" />
</xsd:sequence>
</xsd:group>
Fig. 3: Example of <serviceRegistryPropertiesGroup> element and the modeling results

4.3. Factory Resource Entity
The Factory resource entity is expressed as <<factoryPropertiesGroup>> in the Workflow-XML and the
modeling rule is as follows.
[Rule 3] The factoryPropertiesGroup is expressed in <<Group>> stereotype, the subelement is expressed as a grouping relation(◆) and the external reference element is
expressed as a <<elt>> stereotype.

The following figure shows the results when [Rule 3] is applied to the service registry element.
<xsd:group name="factoryPropertiesGroup“>
<xsd:sequence>
<xsd:element name="Key" type="xsd:anyURI"/>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="Subject" type="xsd:string"/>
<xsd:element name="Description" type="xsd:string"/>
<xsd:element name="ContextDataSchema"
type="as:ContextDataType"/>
<xsd:element name="ResultDataSchema"
type="as:ResultDataType"/>
<xsd:element name="Expiration"
type="xsd:duration"/>
</xsd:sequence>
</xsd:group>
Fig. 4: Example of a <Factory> element and the modeling results

4.4. Instance Resource Type Entity
The Instance resource entity is expressed as <<InstancePropertiesGroup>> in the Workflow-XML and
the modeling rule is as follows.
[Rule 4] The instancePropertiesGroup is expressed as a <<Group>> stereotype, the subelement is expressed as a grouping relation(◆) and the external reference element
is expressed as a <<elt>> stereotype. In addition, the composite data type of
Observers, ContextData and ResultData is expressed as a <<ComplexType>> stereotype.

The following figure shows the results when [Rule 4] is applied to the service registry element.
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<xsd:group name="InstancePropertiesGroup">
<xsd:sequence>
<xsd:element name="key" type = "xsd:anyURI"/>
<xsd:element name="state" type="stateType"/>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="Subject" type="xsd:string"/>
<xsd:element name="Description" type="xsd:string"/>
<xsd:element name="FactoryKey" type="xsd:anyURI"/>
<xsd:element name="Observers">
</xsd:group>

Fig. 5: Example of <InstancePropertiesGroup> element and the modeling results

4.5. Activity Resource Type Entity
The activity resource entity is expressed as <<activityPropertiesGroup>> in Workflow-XML and the
modeling rule is as follows.
[Rule 5] The activityPropertiesGroup expressed in <<Group>> stereotype, the subelement is expressed as a grouping relation(◆) and the composite data type of
external reference elements is expressed in the <<ComplexType>> stereotype.

The following figure shows the results when [Rule 5] is applied to the service registry element.
<xsd:group name="activityPropertiesGroup">
<xsd:sequence>
<xsd:element name="Key" type="xsd:anyURI"/>
<xsd:element name="State" type="as:stateType"/>
<xsd:element name="Name" type="xsd:string"/>
<xsd:element name="Description"
type="xsd:string"/>
<xsd:element name="ValidStates">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="ValidState" type="as:stateType"
minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="InstanceKey" type="xsd:anyURI"/>
<xsd:element name="RemoteInstance" type="xsd:anyURI"/>
<xsd:element name="StartedDate" type="xsd:dateTime"/>
<xsd:element name="DueDate" type="xsd:dateTime"/>
<xsd:element name="LastModified" type="xsd:dateTime"/>
</xsd:sequence>
</xsd:group>
Fig. 6: Example and modeling result of <activityPropertiesGroup>
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5. Conclusion and Further Works
In the age of e-commerce, workflow has an important role, which is to provide back-end services to
respond to front-end requirements. The workflow technique reduces the process time, allocates resources
effectively and improves the performance of enterprises.
The process definition in the workflow contains all of the necessary information related to the business
process and is executed by the workflow management system.
The resource model that is offered in the Workflow-XML for interoperability of different workflow
engines in this paper performs modeling using an UML diagram. Also, we a propose model that improves
the ease of analysis for business flow for interoperability and cooperation. So, we define a rule that changes a
Workflow-XML document to a UML Class Diagram and Collaboration Diagram. Each entity that comprises
a Workflow-XML resource model is modeled in a Class Diagram, and interoperability between entities
verifies that the proposed method is mapped by a Collaboration Diagram.
The contribution of this works is as follows: (1) standardization that proposes new modeling techniques
and applies a mapping rule historically with UML notation. (2) basis technology for internal and external
workflow integration in a corporation. (3) system design and implementation method for workflow
integration.
Future works will apply an actuality situation about a business process that is achieved by a web
service and embodied by a Workflow-XML. Also, the research result can be obtained by using a standard
workflow process internal and external to a national corporation, because modeling is performed in a
normalized manner.

6. References
[1] Nicholas Routledge, Linda Bird, and Andrew Goodchild, "UML and XML Schema," Australasian Database
Conference (ADC2002), Vol. 5, pp. 157-166, 2002.
[2] Dave Carlson, "Modeling XML Vocabularies with UML: Part I～III", http://www.xml.com/
pub/a/2001/10/10/uml.html, Oct. 2001.
[3] XMLmodeling.com "UML Models of W3C XML Schema," http://www.xmlmodeling.com/models/
w3c_xsd/v1.0/index.html, Nov. 2004.
[4] Ricardo M. Bastos, Duncan Dubugras A, "Extending UML Activity Diagram for Workflow Modeling in
Production Systems," Hawaii International Conference on System Sciences (HICSS'02), Vol 9, pp. 291-301, 2002.
[5] Ping Jiang, Quentin Mair, and Julian Newman, "Using UML to Design Distributed Coolaborative Workflow: from
UML to XPDL," Proceedings of the Twelfth IEEE International Workshops on Enabling Technologies:
Infrastructure for Collaborative Enterprises (WETICE’03), pp. 71-77, 2003.
[6] Henry S. Thompson, David Beech, Noah Mendelsohn, and Murray Maloney, "XML Schema Part 1: Structures,"
W3C Recommendation http://www.w3.org/TR/xmlschema-1, Oct. 2004.
[7] Hye-Jin Jeong, “UML modeling for the workflow engine using Wf-XML resource”, Advanced Software
Engineering & Its Applications(ASEA2008), pp. 252-257, 2008.
[8] Yang Guojun, Zheng Ying, TangJian, and KeShan, “The Design and Realization of Workflow Engine based on
the Relational Data Model”, International Conference on Computer Application and System Modeling
(ICCASM2010), Vol. 8, pp. 408-411, 2010.

52

