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The Challenge

• We face managerial as well as technical challenges

• How do we elicit requirements from remote customers & users?

• How do we manage the conceptual requirements gap between
users and developers?

• How do we transform video-based requirements into models?

• Proposal: A combination of two ideas

• Video-based modeling: Film of scenarios to elicit requirements
from users. These films are the basis of the system model

• Issue-based software process: A unified framework for
modeling and communication.
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Typical Constraints for Today’s Requirements
Elicitation

• The requirements are unknown or
hard to elicit from the user

• The requirements change frequently
and are volatile

• New technology that effects the
outcome appears during the project

• The customer cannot be co-located

• The mobile end user is not able to
evaluate visionary scenarios

• We cannot look the end user “over
the shoulder”

• The development is distributed.



How do we build these Systems?

 3 Key challenges:

1. Modeling of Software Systems

• Functional vs. object-oriented decomposition

• Modeling vs. no modeling

• Software Cinema: Video-based modeling

2. Use of a Software process

• Heavy vs. Light-Weight Processes

• Activity-oriented vs. entity-oriented views

• Issue-Based Software Life Cycle

3. Tool Support

• Xrave, Sysiphus
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What is the best Modeling Technique?

• „Religions“:

• Functional decomposition

• Object-Oriented development

• Notations:

• Booch clouds

• Rumbaugh's OMT

• Jacobsen's use cases

• UML (Unified modeling language)

• The "method's war“



System Model

Scenario-based
Approach

Forward Engineering:
Source code is generated from the
system model (Ideal: „0 % manual
coding“, Component-Based
Software Engineering)

Reverse Engineering:
The system model is 
reconstructed from existing
source code (legacy systems)

Use Case
Model

Source Code

class...
class...
class...

Refactoring:
The source code is 
transformed according to 
refactoring rules (program
transformation)

Object Model

Dynamic Model

Analysis,
System Design
Object Design

are Model 
Transformations

Scenario

Forward
Engineering:
Source code is
generated from the
system model (Ideal:
„0 % manual
coding“,
Component-Based
Software
Engineering)

Textual scenarios
generate models



System Model
Forward Engineering:
Source code is generated from the
system model (Ideal: „0 % manual
coding“, Component-Based
Software Engineering)

Reverse Engineering:
The system model is 
reconstructed from existing
source code (legacy systems)

Source Code

class...
class...
class...

Refactoring:
The source code is 
transformed according to 
refactoring rules (program
transformation)

Analysis,
System Design
Object Design
are  Trans-
formations on 
the Film

Dynamic Model

Object Model

Use Case
Model

Video-Based
Approach

Film

Movies
generate models
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Idea: Combine Movie-Scenario & UML Diagrams



How do we build these Systems?

 3 Key challenges:

1. Modeling of Software Systems

Functional vs. object-oriented decomposition

Modeling vs. no modeling

Software Cinema: Video-based modeling

2. Software process

• Heavy vs.. Light-Weight Processes

• Activity-oriented vs. entity-oriented views

• Issue-Based Software Life Cycle

3. Tool Support

• Xrave, Sysiphus
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Limitations of Current Software Processes

• Waterfall, V-model

• Once you are done with a phase, all issues covered in that
phase are closed and cannot be reopened

• Spiral model

• Can deal with change between phases, but once inside a
phase, usually change is not allowed

• Unified process model

• Allows iterations within phases, still a “touch” of waterfall
model within iterations

• Scrum

• Hard to model dependencies between sprints

=> Issue-based Lifecycle Model
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Issue-Modeling

Issue:
What is the 

Center of the 
Universe?

Proposal1:
 The earth! 

Proposal2:
The sun! 

Pro:
 Copernicus

says so. 

Pro:
 Aristotle
says so. 

Pro:
 Change will disturb 

the people.

Con: 
Jupiter’s moons rotate 

around Jupiter, not 
around Earth.

Resolution (1615):
The church 

decides proposal 1
is right

Issue Reopened (1998): 
The church declares

proposal 1 was wrong

Proposal 3:
 There is no 

Center!



Issue-Based Software Lifecycle Model

A system is described as a collection of issues

A.I1:Open

A.I2:Open

SD.I1:Closed

SD.I2:Closed

I1:Open

I2:Open I3:Open

Planung Requirements Analysis  System Design.

SD.I3:Open

• Issues are closed by a decision (“resolution”)

 A conflict resolution strategy decides when to close issues

 Closed issues can be reopened (iteration, risk management)

 The set of closed issues is the basis of the system model

 Issues are either closed or open

SD.I2:Open
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Modeling Scrum as Issue-based Process

I1:Open

I2:Open I3:Open

SD.I1:Open

Imp.I1:Open

Sprint Backlog

Product Backlog
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Sysiphus: A Framework for Issue-based Modeling

• All models are kept in a central
repository

• Developers can access repository
from different sites

?!

--
++

 - System model und issue model get equal emphasis

    („uniform modeling approach“)

 Many kinds of dependencies among models and annotations

    can be captured.

Site 1

Site n

Site 2

• Models anchor annotations

• Open issues

• Relevant criteria

• Justifications

• Arguments

• Resolutions

• Action Items

Communication
Element

System Model
Element
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Sysiphus is a set of distributed tools

• Server

• Repository

• Notification (Email, RSS)

• Thin client

• Web access (HTML, Wiki, REQuest)

• Fat client

• RAT (Rationale-based Analysis Tool)

• Support tools

• Document exports (PDF, RTF, Maven, …)

• Version control (subversion, ClearCase, …)

• Build management (CruiseControl, …)
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A typical Sysiphus configuration

• A central repository integrating
models and rationale

• Synchronous modeling  and
communication

• Awareness of other users

• Notification on change

• History.

:Client 2

:Client 1

:Webserver

:Server

RepositoryRAT

Thin Client

Wiki

REQuest

:Client 3

Maven

HTML
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RAT: Fat Client
Editor panelDocuments

Organization Annotations
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RAT: Fat Client (2)

Diagrams

Traceability

Annotation indicators
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Fat Client (3)

Traceability graph
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REQuest: Thin Client
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REQuest: Thin Client

The right column displays the rationale in

terms of

•Questions

•Options

•Criteria

•Comments

•Decisions

This area is used to negotiate changes,

request clarifications, and, generally, to

justify decisions made in the left column.
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Wiki Client

Issue links into

Sysiphus

Action item links

into Sysiphus
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Capturing Dependencies between Artifacts

• Dependencies between system model elements

• Functional requirements in the model and in the source
code

• Coverage of uses cases by test cases

• Coverage of nonfunctional requirements in system
tests

• Dependencies between communication elements

• Discussions, arguments and decisions often generate
new issues

• Dependencies between system model elements
and communication elements

• Issues and decisions lead to changes in system models.
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More Info

• Software Cinema
• Oliver Creighton, Martin Ott, and Bernd Bruegge.

Software Cinema–Video-based Requirements
Engineering.
In Proceedings of the 14th IEEE International Requirements
Engineering Conference (RE’06), Minneapolis, USA, Sep. 11-
15 2006.

• Sysiphus
• Bernd Bruegge, Allen H. Dutoit, and Timo Wolf.

Sysiphus: Enabling informal collaboration in global
software development
In Proceedings of the First International Conference on
Global Software Engineering, Costao do Santinho,
Florianopolis, Brazil, October 16-19 2006
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Example of a Software Cinema-based Project

• Virtual Symphony Orchestra

• http://wwwbruegge.informatik.tu-muenchen.de/view/VSO

• http://wwwbruegge.informatik.tu-
muenchen.de/twiki/bin/view/VSO/VSOWorkProducts
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Summary

• Combination of two ideas

• Software Cinema

• Issue-based software development

• Decentralized knowledge sharing among distributed
software development communities

• Traceability from stakeholders to rationale, requirements and
models

Towards knowledge-based software engineering.
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