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Abstract 
 

Many research approaches aiming at control and 
mitigation of risks in global software development 
(GSD) are based on tool support. Following a rigorous 
research approach these tools need to be evaluated 
and therefore implemented. Existing tools lack support 
for research requirements. As a consequence 
researchers often have to build their own solution from 
scratch. This is a time consuming task associated with 
the risk of failure. This paper proposes a platform 
called unicase. The goal of unicase is to support 
researchers in building tools for evaluation of research 
approaches in GSD. Unicase is based on Eclipse 
technology and helps the researcher in the evaluation 
of tool-supported approaches to GSD including 
approaches to risk management. 
 
 
1. Introduction 
 

A lot of research in Global Software Engineering 
(GSD) has been carried out in tools supporting GSD 
projects to control the additional risk associated with 
distributed project set-ups. The scope of these tools is 
often visualization (e.g. [10], [11], [15], [16]) and 
collaborative modification (e.g. [9], [10], [14]) of a 
custom set of artifacts. In typical software engineering 
projects these artifacts are stored separately in various 
repositories including databases, file systems or 
software configuration management systems. This 
includes tools for requirements engineering, UML 
tools for the design, project management tools, 
developer tools and many more. In this paper we focus 
on two core issues in using commercial tools for 
research in GSD projects. 

(1) Limited domain model 
Innovative tool support for GSD is often based on 

the introduction of new element types into a domain 
(e.g. [10], [14]). Commercial tools are limited to a 
predefined model from their domain and usually not 
geared towards extensibility. Furthermore Traceability 
between specific artifacts from different domains, e.g. 
between risks and system models [6], is a precondition 

for a variety of research approaches in GSD. A lot of 
effort has been spent in connecting tools to achieve the 
required traceability [13]. “The absence of standards 
has been shown to be a barrier to integration, as 
various tool developers remain unable to reach 
agreement on the appropriate point(s) in this space at 
which integration should occur. As a result, experience 
with tool integration has been largely at a tool-to-tool 
level, with little use of standard tool integration 
mechanisms.” [1] 

(2) Limited Extensibility  
Commercial tools often do not provide open 

interfaces and well-documented APIs. Many research 
approaches in GSD are based on the automatic 
gathering of data to apply empirical metrics. This 
requires a variety of data to be collected from multiple 
data sources [5]. These data sources, e.g. a task 
repository often, have to be instrumented by the 
researcher. Other research approaches require the 
enhancement of the existing functionality of a tool, e.g. 
to provide decision support to the project participants. 

The above mentioned two core issues and their 
implications often force the researcher to implement a 
research prototype from scratch, which is tailored to 
the scope of their research approach (e.g. [9], [10], 
[11], [14], [15], [16]). The requirements of these 
proprietary research implementations often overlap. 
For example a central and collaboratively accessible 
repository for the used artifacts of a tool is often 
required due to the distributed character of GSD. SCM 
capabilities of this repository allow recreating every 
state of a project for analyzing purposes.  

The reimplementation of these features with the 
usual time and cost constraints often results in poor 
reliability and usability. As a consequence this often 
leads to a lack of motivation for the project participants 
to use it and results may be distorted. A high quality of 
the implementation is also an inevitable prerequisite 
for an industrial case study. 

This paper presents the requirements for a uniform 
platform for research in Global Software Engineering 
called “unicase”. Unicase addresses the core 
requirements for tools in GSD projects to lower the 
effort and risk for researchers to implement custom 



tool solutions. The core idea of the project is adopted 
from the Eclipse ecosystem. The goal is to share the 
effort to implement basic requirements among 
interested parties. In the following we give an 
overview over related work, the requirements for such 
a platform. We describe the ecosystem idea and present 
an exploratory prototype. Finally we discuss future 
work. 
 
2. Related work 
 
In this section we describe related tools and approaches 
and show how they are different from our approach. 
In general we found that any commercial, close-source 
solution we looked at does not provide the necessary 
extensibility for most research topics. This finding is 
not very surprising since they were not built for this 
purpose. They only provide very limited support for 
enhancing their model. Additionally if any they only 
provide a small set of extension points to add custom 
behavior. Furthermore cost for licensing or other legal 
implication is sometimes prohibitive for use in 
research. In particular we looked at the IBM Rational 
Software Architect, IBM RequisitePro, Telelogic 
Doors, Borland Caliber, Microsoft Team Foundation 
Server and IBM Jazz. 
On the other hand the available open-source and/or 
academic tools have very similar deficiencies. We 
looked at a range of tools and we will go into detail for 
a typical representative of every category we 
identified. To give a short summary there are two 
categories of these tools, the special purpose research 
tools and the meta-CASE or integration tools. 
The special purpose research tools are geared towards 
a specific research topic and have been designed to 
very specific requirements. They are not designed for 
extensibility. 
SEURAT [10] is a research prototype for a new 
approach to rationale management. While the 
functionality for maintaining rational is sophisticated, 
there is no support for collaborative work at all, which 
is a prerequisite for a case study in this area of research 
since rational management is a collaborative activity. 
Fujaba [14] is limited to a specific system model only. 
It provides only limited collaboration support because 
its Software Configuration Management is text based 
[7]. 

The purpose of the Sysiphus project is to provide a 
uniform platform for research in software engineering. 
The platform has grown for over 7 years now. It has 
been the foundation to several research topics and 
case-studies ([2], [4], [9], [6], [7]), recently in projects 
with over 50 participants. Stability and Usability 
became a serious issue, in a survey of 30 users 65% 

considered Sysiphus to be a useful tool in the current 
implementation compared to 100% who considered 
Sysiphus to be useful if it was more usable and stable. 
Sysiphus unfortunately does not meet the usability, 
reliability and scalability requirements for a bigger 
(industrial) case study. 
The available model elements of ArchStudio are again 
limited. Architectural artifacts and product lines are 
supported only [15].  
The second category of open source and/or academic 
tools are Meta-CASE or integration tools. In other 
words they either are CASE Tools to design custom 
CASE-tools or they try to integrate case tools from 
different domains. 
Marama (formerly Pounamu) [12] is a Meta-CASE 
tool that allows specifying and generating CASE-tools. 
Although it supports any kind of model element and 
provides mechanisms for generating visual editors it 
does not provide support for collaborative work. The 
artifacts are persisted to the local file system and it is 
up to other methods and tools to enable collaboration.  

Moflon [13] supports the integration of models 
from different tools by facilitating traceability links 
among the models from different tools. However for 
the integration of n tools it requires a non-polynomial 
number of transformers and a linear number of 
adapters to be implemented for full integration. This is 
prohibitive for any research that spans models from 
multiple tools. 

 
3. Requirements 
 

We performed exploratory interviews during the SE 
2008 and ICSE 2008 conferences among researchers 
developing tools evaluating various approaches in SE. 
We also collected qualitative feedback from our 
industrial partners. This chapter summarizes our initial 
set of core requirements for a software engineering 
research platform. Our next step will be quantitative 
evaluation. 

 
Model Repository 
The core requirement is a central repository, which 
stores artifacts. As they are part of the project model, 
we will further call these artifacts “model elements” 
([4]). The repository is able to store these model 
elements. The expressiveness of the model is at the 
level of MOF or an appropriate subset of it, such as 
ECORE (cite). Adopted from Sysiphus [2] we initially 
classify the model of unicase in 4 parts (see Figure 1): 
(1) The requirements model contains model elements 
like Scenarios or Use Cases [3] and describes the 
system under construction in the application domain. 
(2) The system model describes the design using 



artifacts like UML ([8]) classes or flow charts. (3) The 
collaboration model contains management artifacts like 
tasks as well as rationale models and annotations. The 
structure of a organization in terms of groups and 
members is modeled in the (4) organization model. The 
model is easily extensible. Research approaches often 
require new model elements or attributes to be added. 
This is even possible during project run-time.  
 

 
Figure 1: Linked elements from different parts of 

the model 

 
Traceability 

Related model elements in the repository can 
reference each other (see Figure 1). We call these 
references model links. Model links are typed. A task 
for example can be connected to a person with a link of 
the type “assigned to” expressing that the task is 
assigned to him. Model links are traceable. Unicase 
shall support the following two types of traceability 
[7]: (1) Intra-model traceability allows setting and 
following links inside a domain model, e.g. an 
association in a UML class diagram [8]. Inter-model 
traceability additionally supports links between domain 
models, e.g. from an issue [9] in the rationale model to 
a requirement which is the object the issue refers to. 
Furthermore, we distinguish three different kinds of 
traceability: (1) Vertical traceability is traveling 
through different levels of abstraction, e.g. from a 
requirement to a detailing use case. (2) Horizontal 
traceability usually follows inter-model links on the 
same abstraction level. (3) Temporal traceability 
allows tracing model evolution over time. This requires 
a model-based SCM described in the next section. 

 
SCM and Distributed Collaboration 
A precondition for tool research in GSD is support for 
distributed collaboration. One of the responsibilities of 
a SCM system according to [17] is workspace control. 
That is the ability to work on the same set of artifacts 
in different workspaces at different locations. 
Workspace control includes synchronization. Generally 
two different paradigms for control of concurrent 
modification of artifacts are well-known, pessimistic 

and optimistic concurrency control. Pessimistic 
concurrency control is often realized by locking and 
does not perform very well in large-scale distributed 
settings. An effective approach to workspace control 
therefore must build on optimistic concurrency control 
and as a consequence needs mechanisms for resolving 
conflicts that may arise. 
The workspace interaction schema of unicase is 
checkout, update and commit as in popular source code 
repositories, such as SubVersion. This provides 
workspace isolation and users can work without being 
disturbed by other users’ changes that may be 
preliminary anyway. Nevertheless the unicase platform 
additionally supports pushed updates to facilitate real-
time collaboration if required.  
An SCM system is also essential for many research 
approaches in terms of data collection. 
 
Model Element Editor 
Unicase provides three default views to browse and 
modify model elements. (1) The tree view allows users 
to hierarchically browse the whole model (see Figure 
2).  The hierarchy can be modified by drag and drop. 
 

 
Figure 2: Example for a tree view 

(2) The table view provides a tabular access to model 
elements and offers features like search and filter. (3) 
The model element editor view displays one model 
element and allows modifying it. Therefore it provides 
widgets for all standard attributes including text fields, 
text areas, checkboxes, date picker, but also widgets to 
set and modify references. The available widgets are 
easily extensible to add custom widgets like an impact 
probability matrix for risk management ([6]). As the 
underlying model is extensible, the editor is able to 
display any new model element “out of the box”. 
Nevertheless the appearance and the arrangement of 
widgets is adaptable by the use of UI hints. 
 
Graphical Visualization 
Many research approaches require model elements to 
be visualized. Unicase provides a uniform draw pane, 
which supports visualizing and modifying model 
elements and links between them. Default visualization 
is available for any model element. Custom 
visualization can be added easily. The draw pane 
provides the features of a sate-of-the-art CASE tool 
diagram editor (see Figure 3). This includes resizing, 
arranging, coloring and zooming. The editor is 



extensible e.g. for algorithms for complex diagram 
arranging. 
 

 
Figure 3: Example for a draw pane 

Tool Instrumentation 
As a research platform unicase provides 
comprehensive possibilities of tool instrumentation. 
The system is able to track when users read and modify 
elements, as well as which features they use. Custom 
events can be easily implemented. 
 
Non-Functional Requirements 
Unicase is easily extensible. Researchers are able to 
rapidly implement and integrate features for their 
research approach. The core system is reliable and is 
robust against the failure of extensions. Unicase 
provides a native look and feel as well as a common 
and natural usability concept. The common part of the 
framework is licensed under the Eclipse Public 
License. 
 
4. Ecosystem 
 
The idea of the unicase ecosystem is adopted from the 
Eclipse ecosystem. Instead of developing standard 
“infrastructural” software and libraries over and over 
again in different projects and at different companies, 
the idea is to collaboratively design, implement and 
maintain this software, thus significantly reducing the 
effort for every single participant. By “infrastructural”, 
standard software we understand software that is not a 
competitive advantage in industrial terms or that is not 
part of the core research in academic terms. 
We define the unicase platform as such software. The 
requirements mentioned before are common 
requirements of Software Engineering Tools we 
investigated. Many other tools have implemented 
similar features involving methods, techniques and 
algorithms that are well known and that have already 
been published. Implementation is feasible and does 
not require expert knowledge that is not widely 
available. So neither from an academic nor from an 
industrial point of view there is any advantage in 
restricting access to these. 

From an industrial point of view such a platform 
provides cutting edge research on a stable platform. 
From an academic point of view a platform that is 
highly extensible and in use in the industry is a unique 
opportunity for industrial case studies with minimum 
threads to validity in terms of case study setup. 
The ecosystem is open to anyone. Partners can only 
participate and use the developed technologies or they 
can actively contribute to the platform. By actively 
contributing the involved partners gain high impact on 
the requirements and the design of the platform. 
The developed platform will be released under the 
Eclipse Public License that allows using any part of the 
platform in commercial or non-commercial products 
and even more importantly to develop proprietary 
possibly secret extensions upon it without the need to 
publish these extensions or their source code. This 
provides maximum flexibility for the platform use and 
re-use. 

Currently we have two industrial contributors and 
one academic contributor apart from our chair. Our 
goal is to reach out for a larger community of 
contributors and participants - industrial and academic. 

  
5. Exploratory Prototype  
 

To demonstrate the feasibility of our approach we 
are currently developing an exploratory prototype. 
Based on this prototype we will implement an initial 
core of the system, which features the core 
requirements described in section 3 and then can be 
extended and modified by project participants. This 
section describes the design and implementation of the 
exploratory prototype. 

We chose to build unicase based on the Eclipse 
Rich Client Platform (RCP). The platform provides 
several mechanisms to assure extensibility, stability 
and performance. Furthermore Eclipse provides a 
native “look and feel” as well as a mature concept for 
usability, which is widely established in the software 
development community. Most importantly however 
Eclipse features many existing frameworks and 
technologies especially in the areas of modeling and 
visualization. With its focus on software engineering 
tasks, it is a perfect match for several requirements of 
unicase, which otherwise had to be developed. Tools, 
which are implemented in Eclipse, can easily be 
integrated in the Eclipse IDE. We conducted a survey 
among users of the Sysiphus system, which meets 
comparable requirements to unicase (see section 2). 
85% of the participants considered Sysiphus to be 
more useful if it was integrated in Eclipse IDE. Eclipse 
offers a mature plug-in concept. The plug-in 
mechanism makes it very easy to extend unicase by 



adding new plug-ins. Furthermore this concept ensures 
reliability, as the so-called runtime platform is robust 
against plug-in failure. The exploratory prototype 
consists of a set of plug-ins described in the following, 
for additional information about Eclipse technologies 
see [18]: 

 
EmfStore 
The EmfStore plug-in is usually executed in a headless 
Eclipse environment and provides a repository for 
instances of the model defined in the model plug-in 
(see below). The EmfStore persists instances of the 
model with Teneo. Teneo is an object-relational 
database-mapping framework based on EMF and 
Hibernate. The EmfStore also keeps track of all model 
versions and allows clients to checkout a copy as well 
as to receive changes of the model. The EmfStore 
implements a change-based SCM as presented in [7]. 
Access control is based on a user, group and role 
model and the EmfStore is responsible for 
authenticating and authorizing user operations on the 
model upon checkout, update and commit operations. 
The EmfStore is capable of handling any model 
elements that are subclasses of the ModelElement class 
defined in the Model. 
 
Model 
The Model plug-in defines the model for representing 
artifacts. The model is based on EMF and expressed as 
an EMF Ecore diagram. From the Ecore diagram we 
generate the model plug-in code following the EMF 
model driven development approach. To implement 
new model elements one can just modify the Ecore 
diagram using a graphical editor and then regenerate 
the model. The regenerating the model will neither 
require changes to the UI nor to the server, thus 
making the implementation of new models a 
straightforward task. 
The model also features a model instance generator 
that will generate a full-blown instance of a model with 
a configurable number of model elements, document 
width and height and a random seed. The generated 
model instances are a basis for extensive integration 
testing. 
 
Model Element Editor 
The goal of the generic editor is to meet the 
requirement “model element editor”, that means basic 
features for browsing and editing the model. Therefore 
it provides three views: a tree view (see Figure 2), a 
table view and a detailed model element editor view 
(see section 2). 
To implement the tree view we used the Common 
Navigator Framework (CNF) (see Figure 4). This is the 

standard component used in Eclipse to browse trees 
like file systems or packages. To populate and 
visualize tree and table views we used the emf.edit 
framework, which is automatically generated for any 
custom model. 
 

 
Figure 4: Generated project in the tree view 

Existing solutions for model editors have at least one 
of the following four issues: (1) They are not usable to 
edit large models (e.g. the properties view), (2) they 
are not able to modify one element of the model but are 
build to edit the whole model at once, (3) They are 
bound to a specific model or require additional 
information about the desired visualization. 
Therefore we implemented a new solution visualized 
by the Eclipse Forms technology. The editor uses the 
property descriptors generated in the emf.edit 
framework to reflectively build up the GUI at runtime. 
Basically it places a widget on the main form for every 
attribute of the EMF object using emf.databinding for 
synchronization between model and UI. Thereby it 
provides a view to edit a single model element without 
explicitly knowing its type and without any additional 
modification by the developer (see Figure 5). 
 

 
Figure 5: Reflectively generated editor view 

 
Draw Pane 

To provide a graphical visualization of the model 
we used the Graphical Modelling Framework (GMF) 
(see Figure 3). The purpose of GMF is to map EMF 



models to visualizations of the Graphical Editing 
Framework. This allows to effectively generate custom 
draw panes. We had to modify the standard GMF 
editor to use an abstract model source instead of saving 
diagrams only to files. This was achieved by 
implementing a custom IResource. 

 
6. Future work 
 
We are currently implementing a base version of 
unicase. The first release is planed in October 2008. 
The framework will then be evaluated in student 
project as well as with our industrial partners. There 
are two initial research approaches we try to evaluate: 
(1) What is the impact of changes in the project model 
and how can changes be propagated to project 
members effectively? (2) How can the applied 
Software Lifecycle Model be adopted to mitigate 
process related risks?  
Our next goal will be to allocate new partners for the 
project both in the academic and the industrial field. 
Further we plan to conduct a qualitative survey at 
ICGSE 2008. The target group for the unicase platform 
includes GSD researchers especially in the field of 
decision support who require tool support. The survey 
is meant to enhance and prioritize the requirements set 
for unicase. 
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