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Motivation:
Challenges in Collaborative Software Engineering
Software design is an inherently collaborative activity

 Innovative tools are needed for tackling the challenges of
distributed development:
 Rising number of outsourcing and offshoring projects
 Increased dynamics in the economic environment and evolving
organizational structures
 Informal collaboration in open source projects
 Distributed teams with heterogeneous system environments
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Motivation:
Challenges in Collaborative Software Engineering

“
“

“In particular, support for highly synchronous activities like software design
has to be significantly enhanced. [...] A shared whiteboard for collaborative
elaboration of UML models has to address these challenges to make virtual
collaboration around design artifacts truly effective.”
[Sengupta et al. 2006, A Research Agenda for Distributed Software Development]

“[There is a] need for tight integration of new and existing web-based and
desktop-based environments [and] broader participation in the entire
development process.”
[Whitehead 2007, Collaboration in Software Engineering: A Roadmap]
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Research Objectives
Tool support for the development of a common understanding
of a system’s design in agile, distributed scenarios

 The first stage of our research mainly focuses on the technical
feasibility of a lightweight tool that runs in unmodified browsers:
 Lower the technical entry barriers for participating in the
modeling process
 Avoid technical issues impeding clients to be integrated into
the collaborative environment
 Facilitate ad hoc collaboration

-5-

Design Aspects
 Traditional approaches to interconnecting developers require
the installation, configuration, and maintenance of the same
software on all client systems, which is time-consuming and
costly.
Ad hoc availability and straightforward accessibility
 Comprehensive web-based development platforms span the
entire development process and form the central-infrastructure
for coordinating an documenting project activities.
Integration into existing web-based platform
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Design Aspects
 In many cases, multiple modeling tools have to be used because
not all modeling needs are met by a single tool.
Interoperability with desktop-based modeling tools

 Central non-functional requirements crucial for the aptitude of a
collaborative UML modeling tool:
Flexible access, ad hoc availability, interoperability,
integration into existing web-based platforms.
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browser-native

SLiM – Synchronous Lightweight Modeling
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availability:
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only
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*

The SLiM Collaboration Environment:
Architecture Alternatives
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The SLiM Collaboration Environment:
Diagram Editor
Challenge: Visualization of interactive UML elements in the browser
2D Graphics
Past solutions
 Plug-ins (e.g. Adobe Flash)
 Java Applets
 Various browser extension
mechanisms

Browser-native solutions
 Emulation via HTML Div-Elements
 HTML 5 Canvas element
 SVG (Scalable Vector Graphics) and
VML (Vector Markup Language)

Security concerns
Deployment issues
Maintenance effort
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The SLiM Collaboration Environment:
Diagram Editor
 Challenge: Interacting with graphical elements in the browser
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 Although SVG and VML generally provide interfaces for event
handling, browser support is limited.
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The SLiM Collaboration Environment:
Event-notification via the HTTP protocol
 Challenge: Notifying clients about remote events
 The HTTP protocol, which is used as the transport layer for
communication, is built upon the request/response paradigm. All
communication has to be initiated by the client.
 Because of this limitation, the HTTP protocol was believed to be
not suitable for implementing synchronous collaboration.

“

“HTTP is certainly not suited to real-time conversations”
[Dix 1997, Challenges for Cooperative Work on the Web]
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The SLiM Collaboration Environment:
Collaboration Support
 Challenge: Notifying clients about remote events
real-time
communication
Past solutions
 Plug-ins (e.g. Flash XML Sockets)
 Java RMI
Security concerns
Firewall issues
Maintenance effort

Browser-native solutions
 HTTP Polling
 Comet
 HTTP Streaming
 Long Polling, Callback-Polling
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The SLiM Collaboration Environment:
Comet - Scalable HTTP-based event routing
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[based on Russell 2007]

Conclusion
 Technical feasibility of a lightweight browser-native tool that
supports the modeling process in distributed softwareengineering processes was shown
 By leveraging the benefits of web technologies, tools can be
created, which considerably reduce the barriers of engaging in
collaborative work
 In particular, the dependence of the distributed team members
on the availability and capability of their IT department is
reduced.
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Future Research
 Future research will target several important aspects
 a deeper insight into organizational and UML-related
challenges in collaborative scenarios
 Integration of SLiM with a traceability and versioning system
 User-Study: SLiM in student team projects

Further
Information

http://www.wifo.uni-mannheim.de/~slim/
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Thank you for your attention!

Any questions?
Feedback is appreciated.
contact: thum@uni-mannheim.de
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