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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

e The customer cannot be co-located

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

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

e The development is distributed.
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How do we build these Systems?

3 Key challenges:
1. Modeling of Software Systems

e 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

e Activity-oriented vs. entity-oriented views

 Issue-Based Software Life Cycle

3. Tool Support
« Xrave, Sysiphus



What is the best Modeling Technique?

e ,Religions":
e Functional decomposition
* Object-Oriented development

 Notations:
 Booch clouds
« Rumbaugh's OMT
e Jacobsen's use cases
« UML (Unified modeling language)

e The "method's war"
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Idea: Combine Movie-Scenario & UML Diagrams

:Accelerometer ShockReaction
jor
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How do we build these Systems?

3 Key challenges:

1. Modeling of Software Systems
v" Functional vs. object-oriented decomposition
v" Modeling vs. no modeling
v Software Cinema: Video-based modeling

2. Software process
e Heavy vs.. Light-Weight Processes
e Activity-oriented vs. entity-oriented views

« Issue-Based Software Life Cycle _

3. Tool Support
« Xrave, Sysiphus



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

e 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

e Scrum
 Hard to model dependencies between sprints

=> [ssue-based Lifecycle Model
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Issue-Modeling

Issue:

What is the Rezolution (1615):
Center of the The chur<n

[ ? °
Universe? decides rroposal 1
1S right

Pro:
Aristotle

Pro:
Copernicus

around Jupiter, not
Pro: around Earth.
Change will disturb
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Issue-Based Software Lifecycle Model

A system is described as a collection of issues

+ Issues are either closed or open

» [ssues 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

A.I1:Open
SD.I3:Open
A.I2:Open %

Planung Requirements Analysis System Design.

SD.I1:Closed




Modeling Scrum as Issue-based Process

Product Backlog

Imp.I1:Open
A

Sprint Backlog
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Sysiphus: A Framework for Issue-based Modeling

Communication
Element
Site 1 —

Site 2 | -

All models are kept in a central
repository

Developers can access repository
from different sites

System Model
Element

« Models anchor annotations
 Open issues
 Relevant criteria
» Justifications
e Arguments
* Resolutions
* Action Items

Site n

- System model und issue model get equal emphasis
(,uniform modeling approach®)

» Many kinds of dependencies among models and annotations
can be captured.
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Sysiphus is a set of distributed tools

Server
e Repository
* Notification (Email, RSS)
Thin client
« Web access (HTML, Wiki, REQuest)

Fat client

e RAT (Rationale-based Analysis Tool)
Support tools

e Document exports (PDF, RTF, Maven, ...)

» Version control (subversion, ClearCase, ...)
e Build management (CruiseControl, ...)
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A typical Sysiphus configuration

:Client 1 :Server
A central repository integrating RAT Repositor
models and rationale 'I:EI' P Y
Synchronous modeling and T
communication
Awareness of other users :Client 3
Notification on change ‘Webserver
History. I|:':|I Maven
HTML
. Wiki
:Client 2 ::E: !

=T Thin Client > =T REQuest
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RAT: Fat Client (2)
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Fat Client (3)
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REQuest: SuperMarket System

[Systems] [Requirements Specification] [Questions] [Preferences| [Logout] [Help] [About]

xT Pl m n A_4°* 3 n

4 ~)
Path: System > Specification > Use Cases > Pay For Articles
Actions: [Refresh] [Edit] [Add Link] [Delete Links] | [New Quality Constraint] [New Service] [Instantiate Use

Case] |

Questions: [Justify] [Unclear?] [Incomplete?] [Inconsistent?] [11] structured?] [Incorrect?] | [Help]
v CUSTOIEr
Participating Actors: No participating actors specified.
Realized User Task: Buy Articles
Flow of events:
Actors [Include Use Cases System [Use Services
1. A:Customer calls Payment
function [bill is paid already] ,[
GE:Articles left on the
GE:Conveyor Belt]

2. A:System displays a choice

hetween cach ar credit card (nge

3. If A:Customer chooses cash:
A:Customer inserts money

4. A:System registers money
[Money does not correspond to bill]

(use S:Register Money)

6. A:System charges bill to credit

card (use S:Charge Card)
7. A:System creates receipt of

Payment (use S:Print Receipt)

8. A:Customer takes receipt

Exceptions: [bill is paid already]
1. A:System displays error message

[articles left on the GE:Conveyor Belt] v




REQuest: SuperMarket System
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Wiki C

006

vso: VSOReview

I 4 b l {}I A A | €3 http: / /wwwbruegge.informatik.tu-muenchen.de/view/vso/VSOReview

O Y A(Q- Google

Requirements Review

Purpose of the review:

Sharing the VSO requirements and checking the specification for completeness, consistency, clarity, and

Issue links into

Sysiphus

correctness.
Agenda
Title Date Presenter Slides
Scenario Presentation 24 Nov. 2005 || Christoph Teschner -ppt
Functional Requirements Presentation 24 Nov. 2005 || Christian Schroder
Requirements Presentation || 24 Nov. 2005 || Leon von Tippelskirch || .pdf

Walking through the orchestra: is it possible?

How to realize the training scenario?

Action item links

into Sysiphus
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ty really desirable?

Add missing scenarios

Elicitation: Open Issues and Action ltems

Status Assigned Due  Author
Open alexeev
Tracking
Team,
Audio
Team,
Orchestra
Open Team, schneidf
User
Interface
Team,
Video
Team
Open schneidf

Open $’a°k'”9 12/8/05 schneidf
eam

Last Modified
12/8/05 2:56 AM

12/7/05 2:17 PM

12/7/05 2:10 PM
12/6/05 10:00 PM

4/ »!




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

e Issues and decisions lead to changes in system models.

Bernd Bruegge Video-based Modeling
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More Info

o Software Cinema

e 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.

e 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 Softiware Cinema-based Project
e Virtual Symphony Orchestra

e http://wwwbruegge.informatik.tu-muenchen.de/view/VSQO

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

Combination of two ideas
o Software Cinema
o 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.r
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