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Abstract. Traditional process elicitation methods are expensive and
time consuming. Recently, a trend toward collaborative, user-centric, on-
line business process modeling can be observed. Current social software
approaches, satisfying such a collaborative modeling, mostly focus on
the graphical development of processes and do not consider existing tex-
tual process description like HowTos or guidelines. We address this issue
by combining graphical process modeling techniques with a wiki-based
light-weight knowledge capturing approach and a background seman-
tic knowledge base. Our approach enables the collaborative maturing
of process descriptions with a graphical representation, formal semantic
annotations, and natural language. Existing textual process descriptions
can be translated into graphical descriptions and formal semantic anno-
tations. Thus, the textual and graphical process descriptions are made
explicit and can be further processed. As a result, we provide a holistic
approach for collaborative process development that is designed to foster
knowledge reuse and maturing within the system.

1 Introduction

Enterprises are trying to describe their business processes in order to better
understand, share, and optimize them. But still most of the process knowledge
remains either in people’s heads, or as textual and graphical descriptions in the
Intranet as how-tos, guidelines, or methodology descriptions. The cost of an
upfront, complete formalization of all business processes is prohibitive, and the
benefits often seem elusive, especially under the stress of the daily work.

Traditionally, interviews of the domain experts performed by process modelers
have been used to develop the process descriptions. An alternative to interviews
is the group storytelling approach. It transforms stories told by individual process
performers into process descriptions [23].

In this paper we present a process and a wiki-based platform that allows cap-
turing process descriptions through several channels, with different speeds and
goals. It supports the capturing of stories and natural language process descrip-
tions, rendering and editing of graphical representations, and formal models,
which can be exported with a well-defined semantics and used for the further
processing and validation. The platform covers a wide array of externalization
approaches, and provides a unifying system that can interconnect gradually the
explicated knowledge, enabling the enterprise to follow a continuous knowledge
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maturing effort [25124] instead of requiring a steep and complete formalization
step.

We have implemented a fully functional prototyp where users can start to
model their processes by formulating a first idea with natural language or with
an incomplete model. These models can be further refined and consolidated
by others. Existing processes within the wiki platform either formatted as a
textual how-to or expressed via predefined semantic properties can be reused
by transforming them into a newly developed graphical representation. We have
evaluated our approach by conducting functionality tests and a usability study
to check if users can graphically render and edit processes in an intuitive manner.

The paper is structured as follows. Section [2] describes the requirements for
collaborative process development derived from previous literature and an anal-
ysis of existing processes in industry. As a result of our requirement analysis, we
present our approach to support collaborative process development (Section [3)
and its implementation in Section [l After describing our holistic approach for
collaborative proposal development, we elaborate the transformation of existing
how-tos into graphical process representations in Section Bl We evaluate our ap-
proach by modeling and transforming existing processes in Section [6 Section [7]
relates the elaborations of this paper to other research. Eventually, Section [
concludes the paper by mapping the requirements on the features of the imple-
mentation, and gives an outlook on future research.

2 Requirement Analysis

In order to collect the requirements for enabling both novice users of our system
as well as process modeling experts to gather process descriptions and cooperate
together, we analyzed previous literature and further requirements derived from
our work with case study partners. We present and summarize these require-
ments in this section.

2.1 Requirements from Literature

In order to reuse, share, and collaboratively improve processes, they have to be
externalized. Often, process mining techniques and tools [I] are used to cap-
ture and analyze activities performed by knowledge workers. But many tasks of
knowledge workers are outside the grasp of mining algorithms: more than 14%
of the work time of knowledge workers is spent in phone calls or meetings (as
shown by a study of task switching and interruptions of knowledge workers [5]),
which today is not sufficiently monitored to be a viable source for process mining.
Knowledge required for process activities is often exchanged informally between
knowledge workers, e.g. during a discussion at the water cooler or over lunch,
and thus also out of the grasp of automatic approaches.

! The prototype can be accessed via http://bpmexample.wikiing.de| (User name:
ProcessTester — Password: active!).
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Complementary to mining the activities of the knowledge worker, process
modeling tools can be used to explicitly capture the processes. Knowledge work-
ers can model their own processes, or simply tell their own stories. The aggre-
gated process descriptions and stories can be used to arrive at a high-quality
description of the actually performed processes. Thus, collaboration support is
required. People with different levels of expertise are describing processes. There-
fore it is equally important to provide means for the individual knowledge worker
to externalize their process knowledge, as well as for process modeling experts
to efficiently work on the abstraction level they are used. The integration of
stakeholders into the creation, adaptation, and revision of process models has
been shown beneficial especially for model accuracy and verification [I5]. This
requires the tool to enable to bridge the gap between the modeling expertise
levels of the knowledge workers and the modeling experts.

Recker et al. [21] have investigated how novices model business processes in
the absence of tool support. They have found that design representation forms
chosen to conceptualize business processes range from predominantly textual
over hybrid to predominantly graphical types. The hybrid process descriptions,
combining graphical and textual types, achieve a higher quality.

A survey analyzing the used modeling constructs of the Business Process
Modeling Notatior? (BPMN), shows that in most BPMN diagrams less than 20%
of the BPMN vocabulary constructs are regularly used and the most occurring
subset is the combination of tasks and sequence flows [19]. A simpler subset of
the language can be chosen based on this results.

2.2 Requirements from Use Cases

For our analysis of processes used in industry we looked at twenty different
processes from a large consultancy company. The processes are methodologies
and reusable assets describing procedures to guide consultants, i.e. knowledge
workers, in their daily work. The processes are defined by experts, but junior
consultants with only little experience in process modeling have to work with
them. The older process descriptions are described in MS Word documents, ac-
cessible from the company Intranet. The newer ones are stored as Flash and
HTML files on the Intranet. A process can have subprocesses which are stored
in separate files and interrelated to each other via links. Each process document
contains a short description, inputs and outputs, a flow diagram, and extensive
textual descriptions of each process step. The process flow is expressed by a pro-
cess picture created with a graphics software (i.e. the semantics of the picture is
not formally captured and accessible to the machine for further processing). The
textual descriptions are composed of detailed action instructions, links to other
resources, and the roles responsible for each step. All (sub)processes contain less
than 10 steps. Only a few modeling constructs are used within the flow models,
namely activities, sequence flows, conditions, and pools. Instead of using BPMN
to capture the more intricate details of the processes, the expressivity of the

2 http://www.bpmn.org/
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flow model is complemented by textual descriptions, e.g. exception handling is
described in detail within the action instructions. Due to that setup, the process
search is limited to a simple textual search over the descriptions as the process
knowledge is not machine-processable and can not be exploited for the search.
Browsing is also confined to the few links provided explicitly by the authors
of the process descriptions. To increase the search and navigation functionality,
support for structured process documentation is required.

2.3 Summary of Requirements

Based on the previous two sections, we derive the following requirements for
collaborative process development:

Natural Language Support for Novice Users. Novices in process model-
ing need to be able to use natural language instead of formal modeling
constructs, so that they can create and extend the processes without the as-
sistance of an expert. If the user does not know the graphical representation
of a process element, natural language can be used to describe it.

Intuitive Graphical Rendering and Editing of Processes. A rich user in-
terface can provide the user with means for interacting with processes in a
highly intuitive manner. But with too many elements, the usability of the
tool may suffer. This leads to a trade-off between the expressivity offered to
develop the formal process models and the simple accessibility of the tool.

Collaboration Support. Users must be able to discuss process models asyn-
chronously. Changes of the process model have to be tracked and users should
be enabled to access the version history and to revert to previous versions.
In addition, design rationales should be documented.

Structured Process Documentation Support. The process models must be
stored in a machine-processable documentation format, including additional
properties linking to external resources. Users must be able to interlink be-
tween process descriptions and external resources to enable more sophisti-
cated retrieval, browsing, and navigation.

3 Approach

To address these requirements for collaborative process development, we have
combined wiki-based light-weight knowledge capturing with graphical process
modeling functionality and a semantic knowledge base. Hence, users can develop
process descriptions by using graphical representations, natural language, and
formal semantic annotations.

Our approach enables domain experts without modeling expertise to actively
participate in the process modeling task. It provides users with means to intu-
itively model processes graphically with basic (but widely used) process elements,
namely task, sequence flow, parallel gateway, and data-based exclusive gateway.
This allows to integrate stakeholders into the creation, adaption, and revision
of the process descriptions. A single person typically does not have a complete
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overview of a process. The required organizational and semantic integration are
also addressed with our approach; all users can contribute to process modeling
and the definition of terms is done in a multitude of small steps, giving each
contributor the ability to adapt easily to a common usage of terms [4]. Stan-
dard wiki features, like the discussion functionality, also support the definition
of terms in a collaborative manner. Thus, users can discuss and evolve the mean-
ing of terms. By using the watch list functionality, users can be notified about
changes in the process descriptions or new contributions to the discussion.

The process models are stored in a machine-processable format. These are
created on the one hand by automatically translating the graphical process rep-
resentation into formal semantic annotations, but also by using the annotations
from the semantic wiki. During the translation of the graphical representation a
wiki page is created for each process element with corresponding semantic prop-
erties. A predefined property is introduced for the sequence flow. In addition, the
user can enter annotated links to external resources that are required for a given
step or task (e.g assigned roles and actors). The formal process descriptions are
the combined results from the graphics and the annotated text. Using the formal
descriptions, a semantic search system is offered that can improve the navigation
and retrieval of process activities. In addition, semantic queries can be used to
detect errors or constraint violations in process model descriptions, e.g. a search
for the executors of all process activities using a specific confidential document.

An application of our approach can be a collaborative proposal development
scenario. Since many people with different expertise and roles are involved, ev-
erybody can contribute in acquiring the proposal development processes. Team
members can start modeling from scratch or by translating existing textual pro-
cess descriptions. Depending on the expertise and the available time, proposal
team members can thereby alter the process to take advantage of it (e.g. con-
tributing only to parts of the proposal document for which they have the neces-
sary knowledge). Additionally, previous proposal documents can be linked with
our approach to specific process activities using semantic properties. Thus rel-
evant proposals can be filtered out by querying for related, previously created
proposals. Also less experienced proposal team members can profit from the
process wiki, because they can look up and follow the developed processes. The
formalized processes can also be used as a basis for the input to a process ex-
ecution engine, e.g. by accessing the RDF export interface of our approach via
the process execution tool.

4 Implementation

We extended our implementation presented in [8] and integrated a graphical pro-
cess editor with Semantic MediaWiki (SMW). SMW extends the MediaWiki [2]
software that runs, e.g. the popular Wikipedia site. SMW combines Semantic
Web technology with the collaborative aspects of wikis [I7] to enable large-scale
and inter-departmental collaboration on knowledge structures. Knowledge can
be expressed by using natural language in combination with formal annotations
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allowing machines to process this knowledge. An extension to the MediaWiki
syntax is provided by SMW to define class and property hierarchies, and se-
mantic properties related to wiki pages. For instance a category Process can be
added to a wiki page by adding [[Category:Process]] on the wiki page. For a
property has Successor, expressing a successor relation between two wiki pages,
the following syntax is used: [[has Successor::<Name of wiki page>]].

To access the formalized knowledge within wiki pages, SMW offers an in-
line query language (ASK syntax). The syntax for a query asking for all in-
stances belonging to the category Process and their property Short Description
is {{#ask: [[Category:Process]] |?Short Description}}. Without stating
a specific output format, the query result will be displayed by default as a table
on the corresponding wiki page. To make the formalized knowledge also avail-
able for other applications, SMW provides several export functionalities, e.g. in
RDF [3].
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Fig.1. SMW Process Editor Screen Shot

For our implementation we selected the Oryx Process Editor [6], an open
source process editor, as the graphical process editor component. It currently
supports various modeling languages such as BPMN, Event-driven Process Chain
(EPC), Petri Nets, Workflow Nets, as well as Unified Modeling Language (UML),
and can easily be extended to handle further process modeling languages.

SMW was extended to be compatible with the Oryx graphical editor, so that
data can be exchanged between both. In addition, the Oryx graphical editor
was extended to display and edit wiki pages seamlessly from within its interface;
as a consequence, users can directly access the corresponding wiki page within
the process editor. The entered wiki text is rendered by using the parse method
provided by SMW. Thus the whole SMW syntax can be used including categories
and properties. SMW ASK queries are executed and the results are displayed
as well. Both the originally entered text as well as the parsed wiki text are
temporarily stored within the data model of the process editor as additional
hidden properties.
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Fig. 2. Example Process in SMW (process summary page with fact box)

As can be seen in Figure [Il the process editor interface consists of different
regions. The corresponding wiki page is displayed in the bottom of the editor.
For our approach we only use a small subset of BPMN constructs. The available
process elements are presented in the left region of the editor, namely task, se-
quence flow, parallel gateway, and data-based exclusive gateway. Users can easily
add process elements to the process by dragging a process element from the left
region and dropping it on the process diagram in the middle. Once the process
is saved (by clicking on the save button in the process editor), the process data
and wiki pages belonging to the process are created or updated in SMW. The
process elements are saved as subpages to the process summary page within the
wiki (see Figure 3] for an example). The process element wiki pages contain the
textual descriptions and a fact box with all the stored properties. On the process
summary page, the process diagram in SVG and a fact box are displayed (see
Figure [ for an example).

We support most of the Basic Control-Flow Patterns introduced in [22]. Ev-
ery single process step (activity) is represented as a wiki page belonging to the
category Process Element and linked via the properties has Type to the cor-
responding type (task) and Belongs to Process to the corresponding process,
represented as wiki pages themselves (process summary pages). An activity is
the basic element of our process. Depending on the granularity level of the pro-
cess this can vary from atomic activities, such as open a web page, to activities
describing a whole subprocess. To express the control flow of the process, we
use edges in the diagram and special predefined process elements (gateways). If
an element has a successor, we draw an edge from the activity to the successor
activity in the diagram and store this with the additional property has Successor
on the corresponding wiki page in SMW. For more successors executed in par-
allel (parallel-split pattern), a parallel gateway is used in between the activities.
An activity can have several successors, but only one has to be selected and exe-
cuted (multi-choice pattern). Therefore we use the data-based exclusive gateway
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without conditions. The data-based exclusive gateway with conditions is used to
split based on a condition (exclusive-choice pattern). A condition is stored as
a many-valued propertyﬁ. The distinction between the synchronization pattern
and the simple-merge pattern is realized by using the parallel gateway and the
data-based exclusive gateway the other way round to merge different branches of
a process.

All properties of the process elements are also available in SMW. They are
stored as SMW properties with their corresponding value. Thus all the process
properties can be accessed within SMW, queried, and exported. The basic vo-
cabulary used in the wiki is illustrated in Figure[d For example, these properties
can be displayed in a fact box on the corresponding wiki page as shown in Fig-
ure[2l Links to the corresponding wiki pages are automatically added to the SVG
graphic, which enable the user to navigate through the process in the wiki.

A new tab edit with editor has been added to the process wiki for editing
an existing process. The tab automatically appears on pages belonging to the
categories Process and Process Flement. The tab contains the graphical process
editor with the process model. Even though technically the process editor runs
on a separate Tomcat server, the SMW authentication is also used to control
the access on the process model within the process editor, providing a seamless
experience between the two different components.

5 Transformation of Existing Textual Processes

In traditional (semantic) wikis, processes are stored either as a textual descrip-
tion on a single wiki page or they can also be expressed by connecting various

3 Many-valued properties in SMW are implemented as records, see
http://semantic-mediawiki.org/wiki/Type:Record
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Fig. 4. Basic Wiki Process Vocabulary

wiki pages. The single page process descriptions are usually simple HowTos,
structured as a numbered list. Examples for such how-tos can be found at Wiki-
HOV\H, a wiki platform where users can collaboratively create, edit, and share
how-tos. The interlinking of multiple wiki pages can define a single process (by
describing single tasks or subprocesses on their own pages, and then interlinking
these). A way to specify such a process, by using predefined semantic properties
to express flow relations, is described in [§]. With our wiki-based approach, we
support both ways of transforming wiki pages into graphically editable process
descriptions — single and multi wiki page transformations.

As shown in Figure Bl a Create Process tab is displayed on each wiki page
that does not belong already to a graphical process description. By clicking on
this tab, the graphical editor interface is displayed and the described process is
transformed as described in the following subsections.

5.1 Single Wiki Page Transforming

Simple how-tos, like in WikiHow, are usually formatted as numbered lists. Text
within MediaWiki can be formatted as enumerations, or ordered lists. Media-
Wiki syntax allows building ordered lists by using the hash character (#) at the
beginning of subsequent lined. For the transformation of such a single page how-
to, our extension parses the text for the hash character at the beginning of a
line, similar to our previous approach in [26]. If a text line matches this pattern,
we create a task element and display the text either as the name of the process
step or on the corresponding wiki page, if it is longer than 100 characters. Bullet
lists and definition items, included in the numbered list, are directly displayed
as part of the corresponding wiki page.

4http://www.wikihow. com
® http://www.mediawiki.org/wiki/Help:Formatting
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A how-to can look like the numbered list shown in Figure Bl The graphical
transformation of this textual process description is illustrated in Figure[ll Upon
saving the page, the enumeration will be replaced with the process summary page
as shown in Figure

5.2 Multi Wiki Page Transforming

For transforming multiple wiki pages describing a process, where the pages are
connected with flow relations, we used the predefined properties specified in [8]
to express the process flow. A task element is created in the process diagram
for each single wiki page, retrieved with the appropriate SMW queryﬁ. For each
property has Successor an edge (sequence flow element) is created between
the subject and object of the property. If a task has multiple successor prop-
erties, a parallel gateway element is included, from where the edges go to the
multiple successor tasks. The data-based exclusive gateway is used for each has
OrSuccessor property and their condition properties. The content of the wiki
page defining the process is also included in the corresponding process steps,
thus providing an overview.

When the user saves the transformed graphical representation of the process
description, the process in the new structure is stored in the wiki. A redirect
link is inserted on each previous element of the process description to the corre-
sponding new process step wiki page. With these redirects in place we can assure
minimal negative impact due to the transformation and allow all existing links
to continue working.

6 Evaluation

We evaluated our holistic approach for collaborative maturing of process de-
scriptions in three steps built upon each other.

5 [[Belongs to Process::<Page name>]].
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1. We applied SMW with the collaborative process development functionality
presented in [§] to industry use cases within the ACTIVE projecfl. This
allowed for the creation of process descriptions using merely the textual,
wiki-based syntax. No specialized or graphical user interface was available
for editing the processes. After the trialists started to use the process visu-
alization functionality (as query results, i.e. an uneditable graph displaying
the process), they suggested that the process-editing functionality should be
easier to use [0], e.g. similar to Microsoft Visio.

2. Therefore, our new approach presented in this paper supports the graphical
editing of processes. The usability of the wiki-based graphical process editor
was evaluated with ten students, modeling textual process descriptions. We
used four textual process descriptions specifying internal HowTos of the uni-
versity institute AIFB and eight service process descriptions (GR01, GR02,
GRO03, GR04, GR05, IT01, IT02, and IT04) from the COCKPIT Project [16].
The processes were modeled by the students with different experience levels
in using Semantic MediaWiki and in modeling processes. Only half of the
students have ever used a process modeling tool. After a brief introduction
of the basic functionality of our tool, each student was asked to model three
assigned processes with it without any hint. The results can be found in
our evaluation wikfl. The students modeled the processes in different ways.
While all students used task and sequence flows, only four students used
the gateway elements. Conditions were sometimes expressed in the textual
description, in the graphical representation, or in both representations. Ad-
ditional semantic properties were introduced by half of the students.

At the end, each student had to fill out a Computer System Usability Ques-
tionnaire (CSUQ) [18], by rating 19 statements from 1 to 7 with respect to
our tool, where 7 is strongly agree and 1 is strongly disagree. In addition,
the questionnaire was extended with questions about previous process mod-
eling experiences and free text questions about most positive and negative
aspects. The results of the CSUQ can be found in Table [l The overall as-
sessment of the students about the usability of the tool was very positive.
Only the quality of the error messages was ranked negative in average. As a
consequence, we will improve them in future releases.

The students criticized that all information entered as wiki text was deleted
when they clicked on another task while the wiki text editor was not closed
using the End Edit Mode button. In addition they recommended that the
system should provide duplication of pages within the modeler, in order
to enable the faster modeling of similar processes. Some students needed
more time in the beginning to get familiar with the wiki syntax. As positive
aspects most of the students explicitly mentioned the intuitive usability.
It was stated that it was easy to handle, because the user interface was

" http://www.active-project.eu
8 The evaluation wiki can be accessed via [http://oryx.f-dengler.de| (Username:
ProcessTester — Password: active!).
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Table 1. Evaluation Results
Question N AVG DEV
Overall, I am satisfied with how easy it is to use this system 10 5,30 1,35
It was simple to use this system 10 5,50 1,43
I can effectively complete my work using this system 10 5,60 1,28
I am able to complete my work quickly using this system 9 4,67 1,49
I am able to efficiently complete my work using this system 10 5,50 0,81
I feel comfortable using this system 10 5,20 1,47
It was easy to learn to use this system 10 5,40 1,74
I believe I became productive quickly using this system 9 5,56 1,34

The system gives error messages that clearly tell me how to fix problems 6 3,00 1,91
Whenever I make a mistake using the system, I recover easily and quickly 10 5,50 1,36
The information (such as online help, on-screen messages, and other 8 4,63 1,87
documentation) provided with this system is clear

It is easy to find the information I needed 9 5,11 1,66
The information provided for the system is easy to understand 9 544 1,95
The information is effective in helping me complete the tasks and sce- 9 5,33 1,63
narios

The organization of information on the system screens is clear 10 5,20 1,60
The interface of this system is pleasant 10 5,90 1,58
I like using the interface of this system 10 5,90 0,94
This system has all the functions and capabilities I expect it to have 6 5,50 1,38
Overall, I am satisfied with this system 10 5,40 1,02

perceived as simple and clear. The user interface was positively mentioned
for not being overloaded with unnecessary features.

The results are favorable, and show that the tool can be used intuitively
without any previous experience in process modeling. The tool provided the
functions needed to complete the tasks. The integration of natural language
and graphical elements was widely used. A small number of students used
additional features provided by the graphical interface, like coloring graphical
elements. The use of such features was not expected by the evaluators, but
shows that users can creatively extend the system to cover their needs.

To complement our approach, we also implemented the support for the au-
tomatic transformation of textual process knowledge articulated in SM'W
into a graphical process representation displayed in the Oryx component
(described in Section[]). In order to evaluate this step, we performed a func-
tionality test by transforming twenty existing textual process descriptions
into graphical process representation. We took ten how-to descriptions from
WikiHowl as examples for processes described on single wiki pages. For pro-
cesses expressed via predefined semantic properties (i.e. the multi wiki page
approach), we used existing processes developed within the ACTIVE project.
The transformation of multiple wiki pages to a single process worked as ex-
pected. During the transformation of simple how-tos represented as single
wiki pages, we detected multiple numbered lists on some how-to pages. As
a result, we got two separate process sequences in the graphical representa-
tion. We have to check in a further evaluation if we can automatically decide

9http://www.wikihow.org
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if these graphical representations display separated processes or not. The
complete results and input data can be found in our demo wikitd,

7 Related Work

The work presented in this paper is related to the following streams of research:
(1) social software for process management, and (2) collaborative process mod-
eling.

There exist other approaches to manage processes with social software [T0/20],
but none of them supports process knowledge capturing with graphical represen-
tations, formal semantic annotations, and natural language. To support work-
flows, Dello et al. [7] have extended the Makna Semantic Wiki by integrating
the workflow engine jJBPM. It enables the coordination of interactions within a
wiki system, but does not support the collaborative creation of the workflow.

The MoKi enterprise modeling wiki [I4], by contrast, allows the collaborative
development of processes. However, the tool does not translate the collabora-
tively created graphical process flow descriptions into machine readable formal
semantics, but stores merely a graphical representation. Therefore, SMW queries
concerning process semantics, such as ”show me all process activities resulting in
an approval activity” are not possible. A further extension of the Moki enterprise
modeling wiki, named BP-MoKi [12], supplements the graphical flow descriptions
with formal semantics. However, existing textual process description, previously
stored within the wiki, cannot be reused and automatically transformed into
graphical process descriptions. Also the semantics of the processes and the other
entities in the wiki are in separated stores, and thus cannot be connected na-
tively. Furthermore, the graphical interface of both tools does not allow the user
to read and edit the wiki pages within the graphical edit mode. This requires
users to switch between graphical and textual mode.

Semantic Wikis can also be used for the management of process model relations.
The knowledge about the model relations is captured in a semantic wiki and thus
can be searched and reused across different projects and stakeholders [I1].

Another approach of using groupware tools for process elicitation is described
n [13]. The tool supports collaborative modeling, but does not provide the col-
laboration functionality of a wiki engine. In addition, the process models have
no formal semantics and thus they are not machine processable.

Other BPM tools and Web communities allow collaborative business pro-
cess modeling, like Activiti] and BPMN—Community both based on Oryx [6],
or processWav based on Google Wave. There are also commercial tools,
like IBM BPM Blueprin and ARISalig. However, they only focus on the

10 The demo wiki can be accessed via http://bpmexample.wikiing.de| (User name:
ProcessTester — Password: active!).

" http://www.activiti.org/

12 http://www. bpmn-community . org/

13 http://www.processwave.org/

M http://www.lombardisoftware.com/

15 http://www.arisalign.com/
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collaborative development of the process model and require modeling expertise.
Novice users cannot model unknown constructs with natural language. Only
predefined process properties can be used to further formalize processes. If a
property is not included in the process modeling language, it cannot be used.
Since the flow structure is only stored in the process diagram and not as semantic
descriptions, the search is rather limited compared to our approach.

8 Conclusion

We presented a multi-faceted approach towards the gradual elicitation of knowl-
edge about processes, following the idea of knowledge maturing. We provide a
wiki-based implementation of our approach, which combines natural language
descriptions, graphical representations, and formal, machine-readable semantics.
The mature wiki platform we build upon provides us with numerous basic func-
tionalities which we carefully exploit. This includes user identity management,
complete history of the wiki pages, and a well-tested discussion facility. In addi-
tion, interlinking between process descriptions and external resources with anno-
tations is supported. In combination with the provided query language, it enables
more sophisticated retrieval, browsing and navigation. By storing processes in
a machine-processable format (Requirement: Structured Process Documen-
tation Support), using a standard exchange formats (RDF), it can easily be
integrated into existing semi-automatic process acquisition approaches and en-
hance their functionality. The tool is available on the Web and can be tested,
including the results of the functional evaluation.

We evaluated our tool compared to the requirements that were extracted
from current literature and the enterprise case studies that we examined. The
functionality was evaluated against a number of real processes taken from case
study partners. A usability evaluation further has shown that the tool is superior
to alternative approaches for knowledge elicitation from novice users. Natural
language or incomplete models can be used to formulate a first idea (Require-
ment: Natural Language Support for Novice Users), which can be further
refined and consolidated by other novice users or experts (Requirement: Col-
laboration Support). The rich user interface provides users with means to
intuitively model processes graphically with basic (but widely used) process el-
ements, namely tasks, sequence flows, parallel and exclusive split gateways. We
only used this small sub set of process elements, because with too many ele-
ments, the usability of the tool may suffer (Requirement: Intuitive Graphical
Rendering and Editing of Processes).

In summary we can reasonably expect that the tool implements our process
knowledge maturing approach and that this will enable a more holistic approach
towards the effective, and efficient, elicitation of reusable process descriptions in
the enterprise.

For future work, we will further validate our approach by involving various
users collaboratively constructing processes. We will also investigate the ap-
propriate expressivity of the process language for different modeling skills. But
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due to the open, wiki-based approach, users can already today extend the sys-
tem with their own elements, creating further expressivity which is exported in
RDF, and can then be further processed. Our user evaluation has shown that a
small number of power users are able to creatively extend the system to cover
their needs, and thus provide a path for the wider usage base to most efficiently
explicate the collective process knowledge of a given community.
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